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Thomas P. Laughren, M.D. 
Group Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

Recommendation for Approvable Action for 
Paxil (paroxetine) for Panic Disorder (PD) 

File NDA 20-031/S-009 
[Note: This overview should be filed with the 3-29-95 
original submission.] 

1.0 BACKGROUND 

Paxil (paroxetine) is a selective serotonin reuptake inhibitor 
(SSRI) that was approved for the treatment of depression 
December, 1992 (NDA 20-031). S-009 includes data from 
clinical trials supporting the use of paroxetine in the treatment 
of panic disorder (PO), in range of 40-60 mg/day [Note: The 
maximum recommended dose in currently approved labeling is 50 
mg/day.]. 

Since the proposal is to use the currently illarketed paroxetine 
formulations fer this new indication, there was no need for 
substantial chemistry, pharmacology, or biopharmaceutics reviews of 
this supplement. Consequently, the focus was on clinical data. 
The safety and efficacy data were reviewed by James Knudsen, M.D. 
The efficacy data were also examined by Japo Choudhury, Ph.D. from 
the Division of Biometrics. 

The original supplement for PD was submitted 3-29-95. The review 
was based on the original submission plus amendments containing 
responses to requests for additional information, including a 7-7-
95 amendment providing data for .extension study 222. 

At the present time, Xanax (alprazolarn), a triazolobenzodiazepine, 
is the only drug approved for the pan:l.c disorder indication in the 
US. However, a number of other drugs are believed to be effective 
and are widely used for the treatment of thiP indication, including 
other benzodiazepines, tricyclic antidepressants, MAOis 
(phenelzine ic particular), ani SSRis. 
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We decided not to take this supplement to the Psychopharmacological 
Drugs Committee. .. 
2.0 CHEMISTRY 

Paxil is a marketed product, and there were no chemistry issues 
requiring review for this supplement. 

3 • 0 PHARMACOLOGY 

Paxil is a marketed product, and there were no pharmacology issues 
requiring review for this supplement. 

4.0 BIOPHARMACEUTICS 

Paxil is a product, and there were no biopharmaceutics 
requiring review for this supplement. 

5.0 CLINICAL DATA 

5.1 Efficacy Data 

5.1.1 Summary of Studies Pertinent to Efficacy 

Our review of the effectiveness of PaJcil in the treatment of PO 
focused on 4 short-term, placebo-controlled studies for which we 
had full study reports (i.e., 120, 108, 187, and 223). Data from 
double-blind extensions were available for 2 of these studies, 
i.e., extension 228 for Study 187 and extension 222 for Study 120. 

Statistical ,-\ethods: I will make general comments here on the 
statis..tical methodology used in analyzing the data for these 
studies, rather than providing detailed comments on these methods 
in each of the sections that follow. 

Dichotomous variables (proportions of patients achieving zero panic 
attacks or experiencing a reduction of SO% in panic attacks) were 
analyzed using nonparametric categorical approaches. For other 
measures (# panic attacks, MSPS subscales, SDS subscales, 
anticipatory anxiety mec.sures, and CGI-Severity) ch.:mge from 
baseline values we..:e analyzed using ANOVA methods, unless the data 
appeared non-normally distrubuted, in which case, nonparametric 
methods were used. 

The models included effects for treatment, investigator, and the 
interaction, however, interaction terms were dropped from the model 
if non-significant (P > 0.10\. Investigator effect was not 
included in study 187. net weighted by site. 
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All p-value data presented refer to 2-sided p-values. 
set at o.os, except for study 120, where Ounnet's test 
and the criterion p-value was set at p , 0.019. 

5.1.1.1 Study 1.20 

Alpha was 
was used, 

This was a randomized, 20-cent.er (US and Canada), double-blind, 
parallel group, 10 week, fixed-dose study comparing paroxetine at 
3 fixed doses [10, 20, and 40 mq/day; titration up to the two 

-higher dose groups by adding 10 JJYiJ/day at week 2 (for the 20 mg and -· 
40 mg groups) and 20 mg/day at week 3 (for the 40 mg group); qd 
schedule] and placebo for the treatment of PD in adult outpatients 
meeting DSMIIIR criteria '- PD. Patients were required to have at 
least 2 full panic attackb •. e., o! the DSM!IIR criteria for a 
panic attack) in the 2 week pe:riod between screening and baseline. 
Patients could have sufficient depressive symptoms to meet criteria 
for major depressive disorder, providing the panic disorder 
symptoms wer"" considered primary. 

Patients completed a Panic Diary and an Anticipatory Anxiety 
Assessment (AAA) daily. Patients were rated at b?-eline and the 
ends of weeks 1, 2, 3, 4, 6, 8, and 10 on the following: Panic 
Diary and AAA (investigator summarized the informati.on from these 
instruments); and CGI [range 1-7, for both (I) and 
severity {S) scales] . Patients were rated at baseline and the 
of weeks 4 and 10 on the following: Marks-Sheehan Phobia Scale 
(MSPS); Sheehan Disab:lity Scale (SDS). 

Reduction in the number of full panic attacks was identified as the 
primary efficacy variable, using 3 approaches (all with reference 
to an interval of the previous 2 weeks): (1) proportion of patients 
having zero full panic attacks, (2) proportion of patients having 

sot reduction from baseline in the mean number of full panic 
attacks, and (3) mean change from baseline in the number of full 
panic attacks. 

The following variables (mean change from baseline) were derived 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 
AAA-t Time Worrying 
AAA-Intensity of Attacks 
SDS-Work Score 
SDS-Social Life Score 
SDS-Family Life Score 

Patients were predominantly female (approximately 2/3), 
predominant 1 y Caucasian, and the mean age was mid 30's. The 
treatment groups were comparable at baseline on the demographic and 
the key efficacy variables. 
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Study Results 

The intent-to-treat dataset 
paroxetine 10 mg/day 
paroxetine 20 mg/day 
paroxetine 40 mg/day 
placebo 

Completion rates to 10 weeks 
paroxetine 10 mg/day 
paroxetine 20 mg/day 
paroxetine 40 mg/day 
placebo 

was as 
(67) 
(70) 
(72i 
(69) 

follows: 

were as follows: 
45/67 (67t) 
47/70 (67\) 
50/72 (69t) 
46/69 (67t) 
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Summary of Significance Levels1 (2-Sided) for Pairwise 

·comparisons (Paroxetine vs Placebo) .in Study 120 

Paroxetine Dose Groups 
Key 

Outcome 10 mg 20. mg 40 mg 
Variables Weeka Week Week 

2 4 6 8 10 2 4 6 8 10 2 4 6 8 10 
. 

No. Panic Attacks 
Proportion Zero 

LOCF - - - - - - - - - - - I - * oc - - - - - - - - - - - - - * Proportion 
:[;J. ;«J: 

.a sot 
LOCF - - - - - - - - - - t t - - -oc - - - - - - - - - - t t t - -

Mean A Baseline 
LOCF - - - - - - - - * * - I! iil * !\ 

oc - - - - - - t - t - - * 
., * • 

CGI Severity 
LOCF - - - - - - - - - - - - - t * oc - - - - - - - - - - - - t t \ii 

MSPS-Fear Score 
-· LOCF - - - " • * • oc - - - * * MSPS-Avoidance Score 

LOCF - - - - - * oc - - - - - -
AA-t Time Worrying 

LOCF - - - - - t - - - - * - - - t 
oc - - - - - t - - - - * - * - -

AA-InEensity 
LOCF - - - - - .. - - - - - - - - -

oc - - - - - - - - - - - - - - -

SDS-Work Score 
LOCF - - - * - * oc - - - - - -

SDS-Social Life Score 
LOCF - - - t - - t 

oc - - t t - t 
SDS-Family Life Score 

LOCF - - - * - -
oc - - - - - -

1 * = p $ 0.05 
t = p $ 0.10 

= p > 0.10 ' • = p $ 0.019 (criterion • ·-v,·llue "' for Dunnett's Test) 
2 End of weeks 2, 4' 6. 8. and 10 
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Size of Treatment Effect in Study 120 

Propo:t"tion of Patients with Panic Attacks • ·tO Zero 
Group Baseline1 Wk 9-10 Difference• 

Placebo - 44\ 

Parox. 10 mg - 56\ 12\ 
Parox. 20 lllCJ - 57t 13\ 
Parox. 40 lllCJ - 76\' 32\' 

Proportion of Patients with > sot • in Panic Attacks 
Group Baseline1 Wk 9-10 Differencel 

Placebo - 74% 

Parox. 10 mg - 81% 7\' 

Parox. 20 mg - 85% 11% 
Parox. 40 mg - 89% 15% 

Number of Full Panic Attacks/2 Weeks 

Group Baseline' BL - wk 1o• Difference5 

Placebo 11.6 - 5.5 

Parox. 10 mg 10.2 - 5.9 0.4 

Parox. 20 mg 9.5 - 5.7 0.2 
Parox. 40 mg 9.6 - 8.2 2.7 

CGI Severity Score 
-Group Baseline' BL - Wk 104 Diffe.cence5 

Placebo 4.4 - 1.3 

Parox. 10 mg - 1.3 0 

Parox. 20 mg 4.4 - 1.5 0.2 
Parox. 40 mg 4.4 - 1.8 0.5 

1 Baseline score not relevant for this variable 
2 between drug and placebo in proportion of patients 

meeting criteria for weeks 9-10 
3 Mean score at baseline 
4 Mean Change from baseline to week 10 (LOCF) 
5 Difference in mean change from baseline to week 10 endpoint 

(LOCFl between paroxetine dnd placero 
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Impression: I considered this study positive on 2 of the 3 panic 
attack variables and also for CGI severity and the MSPS fear score, 
but only for the 40 mg/day dose. ruote: Technically, this study 
dido' t make it for zero panic attacks c..1d CGI -Severity in the LOCF 
analyses at endpoint. However, in both cases, the p-values missed 
the Dunnet's criterion value by only a few hundredths of _a percent, 
and I consider these results close enough. In support of this 
finding, in both cases there was a significant linear relationship 
between dose and response.] There was no demonstrable effect on 
the other secondary variables, however, this- is not too surprising. 
The study duration may have been too short expect to see 
behavioral changes, e.g. , in avoidance and overall functioning 
(SDSl . In addition, the assessment for anticipatory anxiety may 
not have sensitive enough to detect change. The effect size 
seen in terms of change in panic attack frequency was actually 
quite impressive, with drug treated patients (40 mg/day) going from 
an average of about 10 attacks/2 weeks at baseline to about 2 
attacks/2 weeks at endpoint, compared to a reduction from about 10 
to 5 for placebo patients. I consider that a clinically 
effect and I consider this a positive study in support of the 40 
mg/day do.Je. 

5.1.1.2 Study 108 

This was a randomized, 7-center (Danish), double-blind, parallel 
group, 12-week, flexible-dose study comparing paroxetine. in a dose 
ra'lge of 20-60 mg/day (on a qd schedule) and place':>O for the 
treatment of PD in adult outpatients meeting DSMII1R criteria for 
PO. Ali patients also received standard cognitive behavior 
therapy. Patients were required to have at least 3 panic attacks 
(type not specified) in the 4 week period between screening and 
baseline. Patients could have sufficient depressive symptoms to 
meet criteria for major depressive disorder, providing the panic 

symptoms were considered primary. 

Patients completed a Panic Diary daily. Patients were rated at 
baseline and the ends of weeks 3, 6, 9, and 12 on the Panic Diary 

summarized the information from this instrument) and 
the CGI. 

Reduction in the number of panic attacks was identified as the 
primary efficacy variable, using 3 approaches (all with reference 
to an interval of the previous 3 weeks) : (1) proportion of patients 
having zero or 1 panic attack, (2) proportion of patients having 
50\ reduction from baseline in the mean number. of panic attacks, 
and (3) mean change from baseline in the number of panic attacks. 

Patients predominantly female (approximately 3/4), and the 
mean age was mid 30'5. The treatment groups were comparable at 
baseline on the demographic and the efficacy variables. The 
mean paroxetine dose 12 wee:..s in completers was 40 mg/day. 
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Study Results 

The intent-to-treat 
paroxeti.ne 
placebo 

Completion rates L·'J 
paroxetine 
placebo 

dataset was as follows: ' 
(60) 
(60) 

10 weeks were 
SS/60 (92%) 
52/6C (87t) 

as follows: 

Summary of Significance Levels1 (2-sided) for Pairwise 
Comparisons (Paroxetine vs Placebo) in Sturiy 108 

Paroxetine vs Placebo 
Key 

Outcome Weekl 
Variables 3 6 9 12 

No. Panic Attacks 
Proportion Zero or 1 

LOCF - - - * oc - - - * 
Proportion 2. 50% 

LOCF - * * * oc - * * * 
Mean "' Baseline 

LOCF - - - -
oc - - - t 

CGI Severity 
LOCF - * t * oc - * * * 

1 * = p $ 0.05 
t = p $ 0.10 
- = p "' 0.10 

2 End of weeks 3, 6' 9, and 12 
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Size of Treatment Effect in Study 108 
Proportion of Patients with Panic At:tacks • to Zero or 1 

Group Baseline1 Wks 9-12 
? 

Difference2 

Placebo - 14\t 

Paroxetine - 33t l9t 
Proportion of Patients with 2 sot 4· in Panic Attacks 

Group Baseline1 Wks S•-12 Difference2 

Placebo - 47t 

Paroxetine - 79t 32\' 

Number of Panic Attacks/3 Weeks 

Group Baseline3 BL - Wk 124 Diff .. rence5 

Placebo 26.4 - 10.0 

Parox. 10 mg 21.2 - 15.0 s.o 

CGI Severity Score 

Group Baseline3 BL -Wk 12 4 Difference5 

Placebo 4.3 - 1.3 

Parox. 10 mg 4.3 i - 2.1 0.8 

1 Baseline score not relevant for this variable 
2 Difference between drug and placebo in proportion of patients 

meeting criteria in weeks 9-12 
3 Mean score at baseline 
4 Mean Change from baseline to week 12 (LOCF) 
5 Difference in mean change from baseline to week 12 endpoint 

(LOCF) between paroxetine and placebo 

Impression: I considered this study positive on 2 of the 3 panic 
attack variables and also for CGI severity. It isn't clear why 
this study didn't make it on mean change from baseline in panic 
attack frequency. It may have been underpowered for this variable. 
In any case, the results were significant and clinically meaningful 
for both of the other panic attack variables. Thus, I consider 
this a second positive study in support of paroxetine in a aose 
range of 20-60 mg/day. 

5.1.1.3 Study 167 

This was a randomized, 39-cer.ter (international, mostly European), 
double-blind, parallel group, 12-wLek, flexible-dose study 
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comparing paroxetine (in a dose range of 20-60 mg/dav; qd 
schedule), clomipramine (in a dose range of 50-150 mg/da•i; bid 
schedule), and placebo for the treatment of PD in adult outpatients 
meeting DSMIIIR criteria for PD. . patients were required to have at 
least 3 full panic attacks (i.e., of the DSMIIIR criteria for a 

attack) in the 3 week period between screening and baseline. 
Patients could have sufficient depressive symptoms to meet criteria 
for major depressive disorder, providing the panic disorder 
symptoms were considered primary. 

Patients·completed·a Panic Diary daily. Patients were rated at 
· baseline .;'ld the ends of weeks 1, 2, 3, 4, 6, 9, and 12 on the 

following· Panic Diary (investigator summarized the information 
from this instrument); Marks-Sheehan Phobia Scale (MSPS); and 
Sheehan sability Scale (SDS). CGI was obtained at the end of 
weeks 3, 6, 9, and 12.-

Reduction in the number of full panic attacks was identified as the 
primary efficacy var;_able, using 3 approaches (all with reference 
to an interval of the previous 3 weeks): (11 proportion of patients 
having zero full panic attacks, (2) proportion of patients having 
.2. 50% reduction from baseline in the mean number of full panic 
attacks, and (3) mean change from baseline in the number of full 
pani<.; attacks. 

following variables (mean change from baseline) were derived 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 
SDS-Work Score 
SDS-Social Life Score 
SDS-Family Life Score 

Patients were approximately 60% f6male, almost exclusively 
and the mean age was mid 30's. The treatment groups 

were generally comparable at baseline on the demographic and the 
key efficacy variables. Mean doses for completers at 12 weeks were 
43 mg/day for paroxetine and 103 mg/day for clomipramine. 

Study Results 

The intent-to-treat 
paroxetine 
clomipramine 
placebo 

Complcltion rates to 
paroxetine 
clomipramine 
placebo 

dataset 
(123) 
(121) 
(123) 

was as follows: 

12 weeks were 
89/123 {72%) 
91/121 {75%) 
81/123 {66%) 
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Summary of Significance Levels1 (2-sidedl for Pairwise 
Comparisons (Parox. & Clomip. vs Placebo) in Study 187 

Key Parox. vs Pbo. Clomip. VS Pbo 
Outcome . - -

variables Weekl ··Week -···- - -3- 6 9 12 ' 3 6 9 12 
. -. No. Panic Attacks . -

Proportion Zero .. . .. 
LOCF - * * * - - - * oc - t * - . - - ·- t 

Proportion sot 
LOCF - t * * - - - -oc - - - - - - - -

Mean 6 Baseline 
LOCF - - t * - - - -oc - - - - - - - -

CGI Severity 
LOCF t * * * - * * * oc * * * * - * * * 

MSPS-Fear Score 
LOCF - t * * - * * * oc - * * * - * - * 
LOCF . - * t ·* - - t * oc - * - * - - t * 

SDS-Work Score 
LOCF * * * * - * * * 

. oc * * * * - * * * SDS-Social Life Score 
LOCF * * * * - * * * - oc * * * * - * • * SDS-Family Life Score . 

LOCF * * • * * * * * oc * * * * * * * * 
1 * = p .$. 0.05 

t = p .$. 0.10 
- = p > 0.10 

2 End of weeks 3. 6 9, and 12 
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Size of Treatment Effect in Study 187 - .. 

Proportion of Patients with Panic Attacks • to Zero 
Group Baseline1 Wks 9-12 Difference3 

Placebo - 33\ 

Paroxetine - sn 18\ 

Clomipramine - sot 17t 

Proportion of Patients with sot • in Panic Attacks 
Group Baseline1 Wks 9-12 Difference2 

Placebo - 62\ 

Paroxetine - 80\ 18\ 

Clomipramine - 68\ H 

Number of Full Panic Attacks/3 Weeks 

Group Baseline3 BL - Wk 12 4 Differences 

Placebo 18.5 - 8.S 

Paroxetim• 17.9 - 12.2 3.7 i 
I 

Clomipramine 15.3 - 8.7 0.2 

CGI Severity Score 

Group Baseline1 BL - Wk 124 Difference5 

Placebo 4.5 - 1.0 

Paroxetine 4.6 - 1.9 0.9 

_Clomioramine 4.6 - 1.6 0.6 

1 Baseline r:ot re:.evant to this variable 
2 Difference between and placebo in proporLion of patients 

meeting criteria in weeks 9-12 (LOCF) · 
3 Mean score at baseline 

Mean Change from baseline to week 12 (LOCF} 
s Difference in mean change from baseline to week 12 endpoint 

(LOCFl between drug and placebo 

.I:muession: I considered this study positive, not only for the 
primary panic attack .-ariables, but also f:or CGI severity, tho; MSPS 
scores and the SDS scores. [Note: One concern here was the failure 
for the OC results on the panic attack variable to meet the p 
0.05 cirterion. The explanation proposed was a higher dropout rate 
for lack of effect in (14\) vs paroxetine (4%) . While I 
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would like to have oeen an analyses of scores on these variables 
for dropouts from each of these groups (e.g., were paroxetine 
dropouts doing better than placebo dropouts?), I am not 
particularly tr.oubled by this discrepancy, given the overwhelmingly 
positive finc:'.ings on the car-severity and all the secondary 
variables.] Consequently, I believe this study provides additional 
support for t.he effectiveness of paroxetine in panic disorder. 

5.1.1.4 Study 223 

This was a randomized, 16-center (US), double-blind, p3rallel 
group, 10-week, flexible-dose study comparing paroxetine (in a dose 
range of 10-60 mg/day; qd schedule), alprazolam (in a dose range of 
1-6 mg/day; bid schedule), and placebo for the treatment of PD in 
adult outpatients meeting DSMIIIR for PD. Patients were 
required to have at least 2 full panic attacks (i.e., 24 of the 
DSMIIIR criteria for a panic attack) in the 2 week period between 
screening and baseline. Patients could have sufficient depressive 
symptoms to meet criteria for major depressive disorder, 
the panic disorder symptoms were considered primary. 

Patients completed a Panic Diary and an Anticipatory Anxiety 
Assessment (AAA) daily. Patients were rated at baseline ana the 
ends of weeks 1, 2, 3, 4, 6, 8, and 10 on the following: Panic 
Ciary and AAA (J.nvestigator summarized the information from these 
instruments); and CGI. Patients were rated at baseline and the 
ends of weeks 4 and 10 on the following: Marks-Sheehan Phobia Scale 
(!-fSPS) ; Sheehan Disability Scale . 

Reduction in of full panic attacks was identified a<; the 
primary efficacy variable, using 3 approaches (all with reference 
to an interval of the previous 2 weeks) : (1) proportion of patients 
having zero full panic attacks, (2) proportion of patients having 
.?. SO,reduction frc-m baseline in the mean number of full panic 

and (3) mean change from baseline in the number of full 
panic attacks. 

The following variables (mean change from baseline) were derived 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 
AA-% Time Worrying 
AA-Intensity 
SDS-Work Score 
SDS-Social Life Score 
SDS-Family Life Score 

Patients were approximately 2/3 female, predominantly Caucasian, 
and the mean age was late 3 0 • s. The treatment groups were 
generally comparable at ba:;eli•te on demographic and the key 
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efficacy variables. Mean doses for completers at 10 weeks were 39 
mg/day for paroxetine and 3.6 mg/day for alprazolam. 

Study Results 

The intent-to-treat 
paroxetine 
alprazolam 
placebo 

dataset 
(77) 
(77) 
(68) 

was as follows: 

-Completion rates 
paroxetine 
alpra.;olam 
placebo 

to 12 weeks were as follows: 
48/77 (62) 
60/77 (78\') 
50/68 (69\') 
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Summary of Significance Levels1 (2-sided) 
Comparisons (Parox. & Alpraz. vs Placebo) 

Key 
Outcome 

Variables 

No. Panic Attacks 
Proportion Zero 

LOCF 
oc 

Proportion .2. sot • LOCF 
oc 

Mean A Baseline 
LOCF 

oc 
CGI Severity 

LOCF 
oc 

MSPS-Fear Score 
LOCF 

oc 
MSPS-Avoidance Score 

LOCF 
oc 

AA-t Time Worrying 
LOCF 

oc 
AA-Intensity 

LOCF - oc 
SDS-Work Score 

:.OCF 
oc 

50S-Social Life Score 
LOCF 

oc 
50S-Family Life Score 

LOCF 
oc 

1 • : p 0.05 
t = p 0.10 
- "' p > 0. 10 

Parox. VS 

2 4 6 8 

- t - -
- t - -
- - - -
- - - -
- - - -
- - - -

- - - -
- - - -

-
-
-
-

- - - -- - - -
- - - -
- - - -

• 
t 

t 
t 

• 
• 

2 End of weeks 2, 4, 6, 8, "'"d 10 

15 

Pbc. 
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for Pairwise 
in Study 223 

Alpraz. VB Pbo 

Week. 
2 4 6 8 10 

-- - - - -- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

• -
t -
* -
• -

* - * * -
* - • - -
• - • t -
• - - - -

- -
- -
- -- -

- -
- -
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Size of Treatment Effect in Study 223 
Proportion of Patients with Panic Attacks ' to Zero 

Group Baseline1 Wks 9-10 DiffE!rence1 

Placebo - 63% 

Paroxetine - 59\ -4\' 

Alprazolam - 62\ -1\ 

Proportion of Patients with > 50\ • in Panic Attacks 
Group Baseline1 Wks 9-10 Difference1 

Placebo - 78\ 

Paroxetine - 79\ 1\ 

Alprazolam - 87\ 9% 

Number of Full Panic Att:acks/2 Weeks 

Group Baseline! BL - Wk 10. Di.fferencl'! 5 

Placebo 7.9 - 4.7 

' Paroxetine 8.8 - 6.7 2.0 

AlprazolaiT' 9.8 0 7.8 3.1 
I CGI Severity Score 

Group Baseline1 BL - Wk 104 Difference5 

Placebo 4.5 - 1.5 

Paroxetine 4.4 - 1.8 0.3 

Aforazolam 4.4 - 1.8 0.3 -
1 Baseline not relevant to this variable 
2 Difference between drug and placebo in proportion of patients 

meeting criteria in weeks 9-10 (LOCF) 
3 Mean score at baseline 
4 Mean Change from haseline to week 10 (LOCF) 
5 Difference in mean change from baseline to week 10 endpoint 

(LOCF) between drug and placebo 

Impression: Although there were some scattered positive findings in 
this study, especiaL.y for alprazolam, ov::!rall neither active drug 
was shown to be su9erior to placebo. The prominent placebo 
response may have contributed to this outcome. In any case, this 
can be considered a failed study, since neither active drug beat 
placebo. 
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5.1..1.5 Study 228 

This was an extension of study 187. Patients from any of the 3 
treatment groups who completed study 187 and had no significant 
adverse events could be continued for up to 9 months, on a double-
blind basis, on the same treatment and dose as in the short-term 
phase. Assessments were the same as in the short-term.phase, but 
at 6-week intervals. In addition, definitions were provided for 
categorizing patients as having had partial or full relapse during 

_the extension phase. 

A major problem with this study was the fact that the original 
randomization was violated, in that only completers meeting the 
identified criteria were continued. Consequently, it is of 
descriptive value only, and I will not provide detailed comments. 
However, overall the results did not substantially favor paroxetine 
over placebo. There were few relapses no statistically 
significant differences between groups in number of relapses or 
time to relapse. 

5.1.1.6 Study 222 

This was an extension of study 120. PatienLs who completed study 
120, had no significant adverse events, and met criteia for being 
either partial or full could be entered into study 222. 
[Partial response = 50\ reduction in full panic attacks during 
weeks 9-10; full response = no full panic attacks during weeks 9-
10 .} 

The first 3 months of study 222 was a double-blind maintenance 
phase during which patients were continued on their previously 
assigned treatment and dose. Patients who were responders during 
the last 2 weeks of the maintenance phase and had not. •relapsed" 
during that 3 month period could enter the 3-month re-randon.ization 
phase,- which involved randomization to either their previous 
treatment and dose (placebo or paroxetine 10, 20, or 40 mg/day), or 
to placebo. The key outcomes during this phase were percent 
relapse and time to relapse. [A patient relapsed if frequency of 
full panic attack$ per two weeks was that observed at baseline 
for study 120, or there was an increase of 2 points on CGI 
severity, relative to the score at week 12 of the maintenance 
phase.] 

For the primary analysis, patients randomized from placebo to 
placebo were not included (not planned this way in protocol) . 
relapse rates for the remaining groups were as follows: 

10 mg to pbo 
20 mg to pbo 
40 mg to pbo 
Total Parox to pbo 
10 mg to 10 mg 

2/12 (17%) 
2/12 (17%) 
7/13 (54%) 
l1/37 (3C%) 
0/12 (0%) 
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20 mg to 20 mg 
40 mg to 40 mg 
Total parox to parox 

J /13 (8%) 
J./18 (6%) 
2/43 (5%) 

These results are certainly suggestive of a maintenance effect for 
paroxetine. However, this can be considered only a pilot study 
without any clearly defined prospective analysis plan, and would 
need replication in a more definitive trial to justify a· claim for 
maintenance effectiveness. 

S.l..2 Comment on Other Important Clinical Issues Regarding the 
Efficacy of Paxil for Panic Disorder 

Evidence Bearing on the Ouestion of Dose/Response for 

Of the 3 positive studies supporting the anti-panic effectiveness 
of Paxil, only 1 (Study 120) involved a fixed dose design. In that 
fixed dose study, only the highest dose mg/day) was shown to be 
effective. The other 2 positive studies involved titration within 
a paroxetine range of 20-60 mg/day, and for both, the mean 
paroxetine dose for completers was approximately 40 mg/day. Thus, 
it seems reasonable to suggest 40 mg/day as the initial target dose 
for anti -panic therapy with paroxetine. However, since higher 
doses have not been specifically studied, and some patients in the 
flexible dose studies seemed to need doses at the higher end of the 
paroxetine dose range, it also seems reasonable to propose 60 
mg/day as the maximum dose and suggest that, although 
not proven, some patients may benefit from these higher doses. 

Clinical Predictors of Response 

The sponsor conducted subgroup analyses on the basis of gender and 
baseline severity for the 3 panic attack variables in each of the 
4 short-term studies. There were no differences for paroxetine on 
the basis of gender. As might be expected, patients with a greater 

of illness at entry, as based on number of panic attacks, 
improved more than ill patients. An analysis using age as a 
continuous variable revealed no significant age effect on response. 

Size of Treatment Effect 

An approach to estimating treatment effect size is to examine the 
differences between paroxetine and placebo in the proportions of 
patients meeting criteria for response or on rrean change from 
baseline. for other key effectiveness measures in the 3 positive 
studies in this development program, as follows: 

18 

§ . . . 

3'�DQG�2&'�SDUR[HWLQH�3DJH����RI����



.. 
'-· 

-

- ·;-·.- .. -· 

Size of Treatment Effect in Three Panic Disorder Studies for 
Key Efficacy Variables at 10- or 12-Week Endpoint (LOCF) <:. 

Study 120 

Variables Difference3 

# Panic Attack 

.. to Zero 76\ 44\ 32\ 

2. sot • 89t 74t 1St 

# Full PA - 8.2 - s.s 2.7 

CGI Severity - 1.8 - 1.3 0.5 

Study 108 

Variables Paroxetine1·l Placebol Difference3 

II Panic Attack 

• to 0/1 33% 14% 19% 

SO% • 79% 47% 32% 

II Full PA - 15.0 - 10.0 5.0 

CGI Severity - 2.1 - 1.3 0.8 

Study 187 

Variables Difference3 

II Panic Attack 

• to Zero 51\ 33% 18% 

50% • 80% 62% 18% 

II Full PA - 12.2 - 8.5 3.7 

CGI Severity - 1.9 - 1.0 0.9 
1 Data trom 40 mg/day group 

2 Proportions of patients meeting criteria for response in last 
observation interval, for zero panic attacks and 50% • 
variables; mean change from baseline to 10- or 12-week 
endpoint for II panic attacks and CGI-Severity 

3 Difference between paroxetine and placebo in proportions 
meeting criteria for zero panic attacks and 50% • variables; 
difference between paroxetine and placebo in mean change from 
baseline to 10- or endpoint for II panic attacks and 
CGI-Severity 
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I consider these effects to be clinically meaningful and sufficient 
support to justify the approvability of the panic disorder 
indication for paroxetine. 

Duration of Treatment EffE'n 

As noted earlier, there were extension phases for 2 of the short-
term trials. Study 228 generated data that was of descriptive 
value only, and those results were not partucularly supportive of 
a maintenance effect for paroxetine. Study 222 did involve a re-
randomization of patients who were considered responders, and data 
from that study were suggestive of a maintenance effer.t. However, 
for the reasons noted, study 222 cannot be considered a sufficient 
basis for a definitive judgement on thid matter. In the meantime, 
we have taken the same approach in labeling for this indication 
that we have for other chronic illnesses, i.e., acknowledge the 
absence of sufficient relapse prevention data, yet suggest that it 
would not be unreasonable to continue responding patients beyond 
the acute treatment phase. 

5.1.3 Conclusions Regarding Efficacy Data 

In my view, three of the four studies in this development program 
support the short-term of paroxetine in the treatment 
of PD. 

5.2 Safety Data 

The safety data for Paxil/PD were reviewed by James Knudsen, M.D. 
(review completed and signed 12-28-95). Since Paxil has been 
widely available in the us and elsewhere for approximately 2 years 
for the treatment of depression, a major part of our approach to 
the safety data was to compare the findings from the relatively 
small PD database with the database for depression .. Dr. Knudsen 
concluded that Paxil is acceptably safe for use in the treatment of 
PO, and I agree with that conclusion. 

The four studies for which data were available for the integrated 
database (120, 108, 187, and 223) were briefly described under 5.1 
(efficacy). These were 10-12 week, placebo-controlled trials. The 
cutoff date for the integrated database for these four studies was 
5-1-94, and this database included 469 patients exposed to 
paroxetine. The cutoff date for serious events was 12-31-94. 
Patients from two of those studies (120 and 187) had additional 
exposure in extension phases of those studies for up to 9 months. 
The above four studies and the two extensions were prior 
to submission of this supplement, thus, al: adverse event data were 
included in the supplement, and no data are expected for 
any of these patients. The supplement also included an update on 
spontaneous reports for Paxi 1 worldwide. Apparently, all the 
spontaneous reports :Provided wP.re for P<,;:ients being treated for 
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depression, and no reports were available for patients identified 
as being treated with paroxetine for Panic Disorder. 

For the intc:grated PD datahase, paroxetine-exposed patients ranged 
in age from 18-74 Cmean-36), were 65\ female, and were 78\ 
caucasian. The exposure tended to be short-term, however, about 
29t were exposed for greater than 6 months. About 7St of patients 
received mean doses in a range of 16-60 mg/day. 

There were no deaths among the paroxetine-exposed patients in the 
integrated database for the panic disorder studies. 

A search of the integrated database for serious events yielded a 
total of 13 among paroxetine-exposed patients. Neither the numbers 
nor types of events were unexpected for this population. A search 
for suicidality also did not reveal any indication of a paroxetine-
associated risk for suicidal behaviot. 

The common and drug-related adverse evenl:s leading to dropout 
(incidence > 1% and at least twice placebo rate) included: 
nausea, insomnia, and somnolence. This list overlapped with 
comparable lists for depression and OCD databases, however, 
included fewer adverse eve•1ts overall. 

The common and drug-related adverse events overall (from the 
integrated ,jatabase; incidence 5\ and a.t least twice the placebo 

.- rate) inc:;.uded: :::sthenia, decreased appetite, tremor, sweating, 
abnormal ejaculation, impotence, libido decreae:ed, and female 
genital disorde!"s (mostly anorgasml.a or difficulty reaching 
orgasm) . This list was also similar to the adverse events 
associated with paroxetine in the depression and OCD databases. 

Three of the 4 short-term trials had a run-out phase during which 
assign_ed t.re:d,.. were tapered and withdrawn (periods ranged from 
3-6 wee!.3). •11. 390 patients were discontinued in this 
manner, includir.,;, >5 from paroxetine, 60 from alprazolam, 27 from 
clomipramine, ;;md 148 from placebo. The incidence of dropout tram 
this withdraw! for adverse events was as follows: 

Paroxetine 
Alprazolam 
Clomipramine 
Placebo 

6/155 
1/60 
1/27 
0 

( 4%) 
( 2%) 
(4%) 

The most common reasons for paroleet.ine patients leaving the 
scheduled tapering were headache, agitation, and depression. 

Explorations of the integrated database for laboratory and vital 
signs variables, including analyses of change from baseline, 
analyses of proportions of patients meeting criteria for 
potentially clinically chahgc on these variables, and 
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dropouts fer changes in any of these did not reveal any 
new or clinically important findings. 

In conclusion, the safety experience for paroxetine (dosed in a 
range of 20 60 mg/day) in patients with PD did not reveal any 
adverse findings that are unique for: thia population, and none that 
would preclude its use in this population. tie have requested a 
safety update in the approvable letter.· 

5.3 Clinical Sections of Labeling 

WP have rewritten of the proposed changes in the clinical 
sections of the draft labeling that is included with the approvable 
letter. The explanations for the changes are provided in bracketed 
comments in the draft labeling. 

6 . 0 WORLD LITERATURE 

Dr. Knudsen reviewed the published literature for Paxil included in 
the NDA and did not discover any previously unrecognized im,..ortant 
safety concerns for this drug. 

7.0 FOREIGN REGULATORY ACTIONS 

Paxil is marketed in a number of countries around the world for the 
treatment of depression. To my knowledge, it is not yet marketed 
anywhere for the treatment of PD. We will ask for an update on the 
regulatory status of Paxil in the approvable letter. 

8. 0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC) MEETING 

We decided not to take this supplement to the PDAC. 

9. 0 DSI INSPECTIC !S 

DSI inspections requested but no responses have been received 
as yet. It is the cun·ent policy of DSI not to do routine 
inspections fo1.· supplements. 

10. 0 LABELING AND APPROVABLE LETTER 

10.1 Final Draft of Attached to Approvable Package 

Our proposed draft of labeling is attached to the approvclble 
letter. As noted, we have made some changes to the sponsor• s d1·aft 
dated 3-29-95. 
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10.2 Foreign r.aheling 

To my knowledge, Paxil is not approved for PO at this 
time. 

10.3 Approvable Letter 

The approvable letter includes draft labeling and requests for a 
safety update, a literature update, a regulatory status update, and 
a commitment to conduct a relapse prevention trial. 

11.. 0 CONCLUSIOBS AND RECOMMENDATIONS 

I believe that SKB has submitted sufficient data to support the 
concluaion that Paxil is effective and acceptably safe in the 
treatment of Panic Disorder. I recommend that we issue the 
attached approvable letter with our labeling proposal and the above 
noted requests for updates, in anticipation of final approval. 

cc: 
Orig NDA 
HFD-120 
HFD-120/TLaughren/PLeber/GDubitsky/JKnudsen/MMille 

DOC: MEMPAXPD.AE1 
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MBMOR.AIIDUM DBPAR'l'MBHT OP BBALTH Aim BDWr SBRVICBS 
POBLIC HBALTH SBRVICB 

FOOD Aim DRUG ADIMDIXSTR.ATIOIT . 

D.ATB: 

PROM: 

CBH'l'BR FOR Dlml BVALOATI<B Aim RBSBARc:11 

January 31, 1996 

Thomas P. Laughren, M.D. 
Group Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

SOBJBCT: Recommendation for Approvable Action for 
Paxil (paroxetinel for Panic Disorder (PO) 

TO: File NDA 20-031/S-009 
[llote: This overview should be filed with the 3-29-95 
original submission. l 

1.0 BACKGROUND 

Paxil (paroxetine) is a selective serotonin reuptake inhibitor 
(SSRI) that was approved for the treatment of depression in 
December, 1992 (NDA 20-031). Supplement S-009 includes data from 
clinical trials supporting the use of paroxetine in the treatment 
of panic disorder (PO), in a dose range of 40-60 mg/day [Note: The 
maximum recommended dose in currently approved labeling is 50 
mg/day.]. 

Since the proposal is to use the currently marketed paroxetine 
formulations fer this new indication, there was no need for 
substantial chemistry, pharmacology, or biopharmaceutics reviews of 
this supplement. Consequently, the focus was on clinical data. 
The safety and efficacy data were reviewed by James Knudsen, M.D. 
The efficacy data were also examined by Japo Choudhury, Ph.D. from 
the Division of Biometrics. 

The original supplement for PO was submitted 3-29-95. The review 
was based on the original submission plus amendments containing 
responses to requests for additional information, including a 7-7-
95 amendment providing data for extension study 222. 

At the present time, (alprazolam) , a triazolobenzodiazepine, 
is the only drug approved for the panic disorder indication in the 
us. However, a number of other drugs are to be effective 
and are widely used f•>r the treatment of indication, including 
other benzodiazepines, the tricyclic antidepressants, MAOis 
(phenelzine ir. particular), SSRis. 
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We decided not to take this supplement tc the Psychopharmacological 
Drugs Advisory Committee. ·• 

2.0 CHBMISTRY 

Paxil is a marketed product, and there were no chemistry issues 
requiring review for this supplement. 

3 • 0 PHARMACOLOGY 

Paxil is a marketed product, and there were no pharmacology issues 
requiring review for this supplement. 

4.0 BIOPHARMACEUTICS 

Paxil is a product, and there were no biopharmaceutics 
issues requiring review for this supplement. 

5.0 CLINICAL DATA 

5.1 Efficacy Data 

5.1.1 Sunnary of Studies Pertinent to Efficacy 

Our review of the effectiveness of Paxil in the treatment of PD 
focused on 4 short-term, placebo-controlled studies for which we 
had full study reports (i.e., 120, 108, 187, and 223). Data from 
double-blind extensions were available for 2 of these studies, 
i.e., extenLion 228 for Study 187 and extension 222 for Study 120. 

Statistical I will make general comments here on the 
statistical methodology used in analyzing the data for these 
studies, rather than providing detailed comments on these methods 
in each of the sections that follow. 

Dichotomous variables (proportions of achieving zero panic 
attacks or experiencing a reduction of z 50% in panic were 
analyzed using nonparametric categorical approaches. For other 
measures ( # pc.nic at tacks, MSPS subscales, SDS subscales, 
anticipatory anxiety measures, and CGI-Severity) change from 
baseline were analyzed using ANOVA methods, unless the data 
appeared non-normally distrubuted, in which case, nonparametric 
methods were used. 

The models included effects for treatment, investigator, and the 
interaction, however, interaction terms were dropped from the model 
if non-significant (P > 0.101. Investigator effect was not 
included in study 187. were net weighted by site. 
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All p-value data refer to 2-sided p-values. 
set at o.os, except for study 120, where Dunnet's test 
and the criterion p-value was set at p , 0.019. 

5.1.1.1 Study 120 

Alpha was 
was used, 

... ;:-

This was a randomized, 20-center (US and Canada), double-blind, 
parallel group, 10-week, fixed-dose study comparing paroxetine at 
3 fixed doses (10, 20, and 40 fflq/day; titrat;.on up to the two 
higher dose groups by adding 10 rrq/day at week 2 (for the 20 mg and -
40 mg groups) and 20 at week 3 (for the 40 mg group); qd 
schedule} and placebo f , treatment of PD in adult outpatients 
meeting DSMIIIR criteria PD. Patients were required to have at 
least 2 full panic attacks (i.e., o! the DSMIIIR criteria for a 
panic attack) in the 2 week period between screening and baseline. 
Patients could have sufficient depressive symptoms to meet criteria 
for major depressive disorder, providing the panic disorder 
symptoms were considered primary. 

Patients completed a Panic Diary and an AntLJ.patory Anxiety 
Assessment (AAA) daily. Patients were rated at baseline and the 
ends of weeks 1, 2, 3, 4, 6, 8, and 10 on following: Panic 
Diary and AAA (investigator summarized the from these 
instruments) ; and CGI [range 1-7, for both improvement (1) and 
severity (S) scales] . Patients were rated at baseline and the ends 
of we-eks 4 and 10 on the following: Marks-Sheehan Phobia Scale 
(MSPSJ; Sheehan Disability Scale (SDS). 

Reduction in the number of full panic attacks was identified as the 
primary efficacy variable, using 3 approaches (all with reference 
to an interval of the previous 2 weeks) : (1) proportion of patients 
having zero full panic attacks, (2) proportion of patients having 

50\ reduction from baseline in the mean number of full panic 
attacks, and (3) mean change from baseline in the number of full 
panic attacks. 

The following variables (mean change from baseline) were der1ved 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 
AAA-\ Time Worrying 
AAA-Intensity of Attacks 
SDS-Work Score 
SDS-Social Life Score 
SDS-Family Life Score 

Patients were predom.inantly female (approximately 2/3) , 
predominantly Caucasian, and the mean age was mid 30's. The 
treatment groups were comparable at baseline on the demographic and 
the key efficacy variables. 
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atudy Results . 

The intent-to-treat dataset 
paroxetine 10 mg/day 
paroxetine 20 mg/day 
paroxetine 40 mg/day 
placebo 

Completion rates to 10 weeks 
paroxetine 10 mg/day 
paroxetine 20 mg/day 
paroxetine 40 mg/day 
placebo 

was as 
(67) 
(70) 
(72) 
(69) 

follows:· 

were as follows: 
45/67 (67t) 
47/70 (67t) 
50/72 (69\') 
46/69 (67t) 
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G) . . 
Summary of Significance Levels1 (2-Sided) for Pairwise -

·comparisons (Paroxetine VB Placebo) in Study 120 
Paroxetine Dose Groups 

Key 
10 2(). .40 Outcome mg mg mg 

Variables Week:t Week Week 
2 4 6 8 10 2 4 6 8 10 2 4 6 8 10 

No. Panic Attacks 
Proportion Zero 

LOCF - - - - - - - - - - - I - I * oc - - - - - - - - - - - - -
Proportion .a 50\ • LOCF - - - - - - - - - - t t - - -

oc - - - - - - - - - - t t t - -
Mean t. Baseline 

LOCF - - - - - - - - * * - * ii * * :::::;: 

* oc - - - - - - t - t - - • • 
CGI Severity 

LOCF - - - - - - - - - - - - - t * oc - - - - - - - - - - - - t t '* 
MSPS-Fear Score 

-· LOCF - - - • * •• oc - - - * I • ' MSPS-Avoidance Score I 
LOCF - - - - - * oc - - - - - -

AA-\ Time Worrying 
LOCF - - - - - t - - - - •• - - - t 

oc - - - - - t - - - - * - * - -
AA-Intensity 

LOCF - - - - - - - - - - - - - - -
oc - - - - - - - - - - - - - - -

SDS-Work Score 
LOCF - - - * - * oc - - - - - -

SDS-Social Life SCOl.'e 
LOCF - - - t - t -oc - - t t - t 

SDS-Family Life Score 
LOCF - - - * - -

oc - - - - - -
1 * = p 0.05 

t = p 0.10 
= p > 0.10 

* = p 0.019 (criterion • ·-V;"llUe <- for Dunnett's Test) 
2 End of weeks 2, 4, 6, 8, and 10 
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Size of Treatment Effect in Study 120 
of Patients with Panic Attacks ' to Zero 

Group Baseline1 Wk 9-10 Difference2 

Placebo - 44% 
Parox. 10 mg - 56% 12t 
Parox. 20 mg - 57t 13t 

-Parox. 40 mg - 76% 32t 
Proportion of Patients with > sot in Panic Attacks 

Group Baseline1 Wk 9-10 Difference2 

Placebo - 74\ 
Parox. 10 mg - 81% 7% 

'·"' 

Parox. 20 mg - 85% 11% 
Parox. 40 mg - 89% 15% 

Number of Full Panic AttackE/2 Weeks 
Group Baseline3 BL - wk 1o• Difference5 

Placebo 11.6 - 5.5 
Parox. 10 mg 10.2 - 5.9 0.4 

Parox. 20 mg 9.5 - 5.7 0.2 

Parox. 40 mg 9.6 - 8.2 2.7 

CGI Severity Score -· 
Group Baseline3 BL - Wk 1o• Difference5 

Placebo 4.-l - 1.3 
Parox. 10 mg 4.4 - 1.3 0 

Parox. 20 mg 4.4 - 1.5 0.2 
Parox. 40 mg 4.4 - 1.8 0.5 

1 score not relevant for this variable 
2 Difference between drug and placebo in proportion of patient& 

meeting criteria for weeks 9-10 
3 Mean score at baseline 
4 Mean Change from baseline to week 10 (LOCFl 
5 Difference in mean change from baseline to week 10 endpoint 

(LOCF) between paroxetine dnd placebo 
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Impres&iQD: I considered this study positive on 2 of the 3 panic 
attack variables and also for CGI severity and the MSPS fear score, 
but only for the 40 mg/day dose. fNote: Technically, this study 
didn't make it for zero panic attacks and car-severity in the LOCP 
analyses at endpoint. However, in both cases, the p-vLlues missed 
the Dunnet's criterion value by only a few hundredths o! .a percent, 
and I consider these results close enough. In support of this 
finding, in both cases there was a significant linear relationship 
between dose and response.] There was no demonstrable effect on 
the other secondary variables, however, this- is not too surprising. 
The study duration may have been too short to expect to see 
behavioral changes, e.g. , in avoidance and overall functioning 
(SDS) . In addition, the assessment for anticipatory anxiety may 
not have been sensitive enough to detect change. The effect size 
seen in terms of change in panic attack frequency was actually 
quite impressive, with drug treated patients (40 mg/day) going from 
an average of about 10 attacks/2 weeks at baseline to abo11t 2 
attacks/2 weeks at endpoint, compared to a reduction from about 10 
to 5 for placebo patients. I consider that a clinically meaningful 
effect and I consider this a positive study in support of the 40 
mg/day dose. 

5.1.1.2 Study 108 

This was a randomized, ?-center (Danish), double-blind, parallel 
group, 12-week, flexible-dose study comparing paroxetitle in a dose 
ra!1ge of 20-60 mg/d.ay (on a qd schedule) and placebo for the 
treatment of PO in adult outpatients meeting DSMIIIR criteria for 
PO. All patients also received standard cognitive behavior 
therapy. were required to at least 3 panic attacks 
(type not specified) in the 4 week period between screening and 
baseline. Patients could have sufficient depressive symptoms to 
meet criteria for major depressive disorder, providing the panic 
disorder symptoms were considered primary. 

Patients completed a Panic Diary daily. Patients were rated at 
baseline and the ends of weeks 3, 6, 9, and 12 on the Panic 
(inveJtigator summarized the information from this instrument) and 
the CGI. 

Reduction in the number of panic attacks was identified as the 
efficacy variable, using 3 approaches (all with reference 

to an interval of the previous 3 weeks) : (1) proportion of patients 
having zero or 1 panic attack, (2) proportion of patients having 
50\ reduction from baseline in the mean number of panic attacks, 
and (3) mean change from baseline in the number of panic attacks. 

Patients predominantly female 'approximately 3/4), and the 
mean age was mid 30's. The treatme.1t groups were comparable at 
basel1ne on the demographic and the key efficacy variables. The 
mean paroxetine dose 12 in completers was 40 mg/day. 
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Study Results 

The intent-to-treat 
paroxetine 
placebo 

Completion rates to 
paroxetine 
placebo 

dataset 
(60) 
(60) 

was as follows: ' 

10 weeks were 
55/60 (92\) 
52/60 (87\) 

aF follows: 

Summary of Significance Levels1 (2-sided) for Pairwise 
Comparisons (Paroxetine vs Placebo) in Sturiy 108 

Paroxetine vs Placebo 
Key 

Outcome Week2 
Variables 3 6 9 12 

No. Panic Attacks 
Proportion Zero or 1 

LOCF - - - * oc - - - * Proportion 50\ 
LOCF - * * * oc - * * * Mean Baseline 
LOCF - - - -oc - - - t 

CGI Severity 
LOCF - * t * oc - * * * 

1 * = p 0.05 
t = p 0.10 - = p > 0.10 

2 End of weeks 3, 6, 9, and 12 
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Size of Treatment Effect in Study 108 
Proportion of Patients with Panic Attacks • to Zero or 1 

Group Baseline1 Wks 9-12 Differen;e3 

Placebo - 14\' 

Paroxetine - 33\' 19\' 
Proportion of Patients with sot • in Panic Attacks 

Group Baseline1 Wks 9-12 Difference3 

Placebo - 47\' 
Paroxetine - 79tr 32\ 

Number of Panic Attacks/3 Weeks 
Group Baseline3 BL - Wk 124 Diff .. rence5 

Placebo 26.4 - l.O.O 

Parox. 10 mg 21.2 - 15.0 5.0 

CGI Severity Score 
Group Baseline1 BL - Wk 124 Difference5 

Placebo 4.3 - 1.3 
Parox. 10 mg 4.3 - 2.1 0.8 

1 Baseline score not relevant for this variable 
2 Difference between drug and placebo in proportion of patients 

meeting criteria in weeks 9-12 
3 Mean score at baseline 
4 Mean Change from baseline to week 12 (LOCF) 
5 Difference in mean change from baseline to week 12 endpoint 

(LOCF) between paroxetine and placebo 

lmpressiQn: I considered this study posi=ive on 2 of the 3 panic 
attack variables and also for CGI severity. It isn't clear why 
this study didn't make it on mean change from baseline in panic 
attack frequency. It may have been underpowered for this variable. 
In any case, the results were significant and clinically meaningful 
for both of the other panic attack variables. Thus, I consider 
this a second study in support of paroxetine in a o.ose 
range of 20-60 mg/day. 

5.1.1.3 Study 187 

This was a 39-center (international, mostly European), 
double-blind, parallel group, 12-wt.oek, flexible-dose study 
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comparing paroxetine (in a dose range of 20-60 mg/day; qd 
schedule), clomipramine (in a dose range of 50-150 mg/da.y; bid 
schedule), and placebo for the treatment of PD in adult outpatients 
meeting DSMIIIR criteria for PD. _ J?atients were required to have at 
least 3 full panic attacks (i.e., of the DSMIIIR criteria for a 

attack) in the 3 week period between screening and baseline. 
Patients could have sufficient depressive symptoms to meet criteria 
for major depressive disorder, providing -the panic disorder 
symptoms were considered primary. 

Patients -completed- a Panic Diary daily. Patients were. rated at 
baseline and the ends of weeks 1, 2, 3, 4, 6, 9, and 12 on the 
following· Panic Diary (investigator sunanarized the information 
from this instrument); Marks-Sheehan Phobia Scale (MSPS); and 
Sheehan Disability Scale (SDS}. CG! was obtained at the end of 
weeks 3, 6, 9, and 12.-

Reduction in the number of full panic attacks was identified as the 
primary efficacy vari_able, using 3 approaches (all with reference 
to an interval of the previous 3 weeks}: (11 proportion of patients 
having zero full panic attacks, (2) proportion of patients having 

50% reduction from baseline in the mean number of full panic 
attacks, and (3) rr.ean change from baseline in the number of full 
panic attacks. 

following variables (mean change from baseline) were derived. 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 
SDS-Work Score 
SDS-Social Life Score 
SDS-Family Life Score 

Patients were approximately 60% female, almost · exclusively 
Caucasian, and the mean age was mid 30's. The treatment groups 
were generally comparable at baseline on the demographic and the 
key efficacy variables. Mean for completers at 12 weeks were 
4) mg/day for paroxetine and 103 mg/day for clomipramine. 

Studv Results 

The intent-to-treat 
paroxetine 
clomipramine 
placebo 

dataset 
(123) 
(121) 
(123) 

was as follows: 

Completion rates 
paroxetine 
clomipramine 
placebo 

to 12 weeks were 
89/123 (72%) 
91/121 (75%) 
81/123 (66%! 
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summary of Significance Le·vels1 (2-llided) for Pairwise 
Comparisons (Parox. & Clomip. VS Placebo) in Study 187 

Key Parox. VS Pbo. Clomip. vs Pbo 
OUtcome . ··- -

.Variables -Week -·-· - - - 3 6 9 12 "3 6 g· 12 
·-· . No. Panic Attacks . . 

Proportion zero .... - --
LOCP - * * * - - - * -- oc ... . .. - t * - .. . - t ---

Proportion sot • LOCF - t * * - - - -oc - - - - - - - -
Mean A Baseline 

LOCF - - t * - - - -
oc - - - - - - - -

CGI Severity 
LOCF t * * * - * * * oc * * * * - * * * 

MSPS-Fear Score 
LOCF - t * * - * * * oc - * * * - * - * 

I - MSPS-Avoidancc Score 
LOCF -- * t * - - t * oc - * - * - - t * 

SDS-Work Score 
LOCF * * * * - * * * 

- oc * * * * - * ;, * SDS-Social Life Score 
LOCF * * * * - * * * oc * * * * - * * * 

SDS-Family Life Score -
LOCF * * * * * * * * oc * * * * * * * * 

1 * = p s. 0.05 
t = p s. 0.10 

= p > 0.10 

2 End of weeks 3. 6, 9, and 12 

ll 
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Size of Treatment. Effect in Study 187 - . .. 

1-· Proportion of Patients with Panic Attacks • to Zero 
Group Baseline1 Wks 9-12 Difference3 

Placebo - 33\ 

Paroxetine - 51\ let 
Clomipramine - sot 17t 

Proportion of Patients with sot • in Panic Attacks 
Group Baseline1 Wks 9-12 Difference3 

Placebo - 62t 
Paroxetine - sot 1St 

Clomipramine - 6St 6t 
Number of Full Panic Attacks/3 Weeks 

Group Baseline1 BL - Wk 124 Difference5 

Pla::c::.v 18.5 - S.5 
Paroxetine 17.9 - 12.2 3.7 I 

i-
Clomipramine 15.3 - S.7 0.2 

CGI Score 
Group Baseline1 BL - Wk 124 Difference5 

Placebo 4.5 - 1.0 
Paroxetine 4.6 - 1.9 0.9 

Clomiorall'ine 4.6 - 1. 6 0 6 

1 Baseline not relevant to this variable 
2 Difference between drug and placebo in proporLion of patients 

meeting criteria in weeks 9-12 (LOCF) ·. 
3 Mean score at baseline 
4 Mean Change from baseline to week 12 (LOCF) 

Difference in mean change from baseline to week 12 endpoint 
(LOCF) between drug and placebo 

I;npression: I considered this study positive, not only for the 
primary panic attack :ariables, but also t:or CGI severity, the= MSPS 
scores and the SDS scores. [Note: One concern here was the failure 
for the oc results on the panic attack variable to meet the p s 
o.os cirterion. The explanation proposed was a dropout rate 
for lack of effect in placebo (14\l vs paroxetine (4tl . While I 
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would like to have seen an analyses of scores on these variables 
for dropouts from each of these groups (e.g., were paroxetine 
dropouts doing better than placebo dropouts?), I am not 
particularly troubled by this discrepancy, given the overwhelmingly 
positive findings on the CGI-Severity and all the secondary 
variables. J Consequentl.y, I believe this study provides additional 
support for the effectiveness of paroxetine in panic disorder. 

5.1.1.4 Study 223 

This was a randomized, 16-center (US), double-blind, parallel 
group, 10-week, flexible-dose study comparing paroxetine (in a dose 
range of 10-60 ing/day; qd schedule), alprazolam (in a dose range of 
1-6 mg/day; bid schedule), and placebo for the treatment of PO in 
adult outpatients meeting DSMIIIR criteria for PD. Patients were 
required to have at least 2 full panic attacks (i.e., of the 
DSMIIIR criteria for a panic attack) in the 2 week period between 
screening and baseline. Patients could have sufficient depressive 
symptoms to meet criteria for major depressive disorder, 
the panic disorder symptoms were coneidered primary. 

Patients completed a Panic Diary and an Anticipatory Anxiety 
Assessment (AAA) daily. Patients were rated at baseline and the 
ends of weeks 1, 2, 3, 4, 6, 8, and 10 on the following: Panic 
riary and AAA (investigator summarized the information from these 
instrJmentsl; and CGI. Patients were rated at baseline and the 
ends of weeks 4 and 10 on the following: Marks-Sheehan Phobia Scale 
(MSPS) ; Sheehan I:isability Scale . 

Reduction in the: of full panic attacks was identified as the 
primary efficacy variable, using 3 approaches (all with reference 
to an interval of the previous 2 weeks): (1) proportion of patients 
having zero full panic attacks, (2) proportion of patients having 

50\reduction frc.m baseline in the mean number of full panic 
• attacks, and (3) mean change from baseline in the number of full 

panic attacks. 

The following variables (mean change from baseline) were derived 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 
AA-\ Time Worrying 
AA-Intensity 
SDS-Work Score 
SDS-Social Life Score 
50S-Family Life Score 

Patients were approximately 2/3 female, predominantly Caucasian, 
and the mean age was late 30's. The treatment groups were 
generally comparable at basel!•le on demographic and the key 
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efficacy variables. Mean doses for completers at 10 weeks were 39 
mg/day for paroxetine and 3.6 mg/day for alprazolam. 

Study Results 

The intent-to-treat 
paroxetine 
alprazolam 
placebo 

Completion rates to 
paroxetine 
alpra.;olam 
placebo 

dataset 
(77) 
(77) 
(68) 

was as follows: 

12 weeks were 
48/77 (62) 
60/77 (78\') 
50/68 (69\'l 
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Summary of Significance Levels1 (2-s.ided) 
Comparisons (Parox. & Alpraz. vs Placebo) 

Key 
Outcome 

Variables 

No. Panic Attacks 
Proportion zero 

LOCP 
oc 

Proportion sot .. 
LOCF 

oc 
Mean 6 Baseline 

LOCF 
oc 

CGI Severity 
LOCF 

oc 
MSPS-Fear Score 

LOCF 
oc 

MSPS-Avoidance Score 
LOCF 

oc 
·AA-t Time Worrying 

LOCF 
oc 

AA-Intensity 
LOCF 

oc 
SDS-Work Score 

:.ocF 
oc 

SDS-Social Life Score 
LOCF 

oc 
SDS-Family Life Score 

LOCF 
oc 

1 * = p s 0.05 
t "'p s 0.10 

= p > 0.10 

Parox. vs 
Week2 

2 4 6 8 

- t - -- t - -
- - - -- - - -
- - - -
- - - -
- - - -
- - - -

--
--

- - - -
- - - -
- - - -- - - -

* 
t 

t 
t 

* 
* 

2 End of weeks 2, 4, 6, 8, "'"d 10 

15 

Pbo. 
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--
--
-
-

-
-

t 
-
-
-

--
-
-

t -
* -
* -

. - :r.; . 
·: A'lllf,j 

for Pairwise 
in Study 223 

Alpraz. vs Pbo 
Week. 

2 4 6 8 10 

- - - - -- - - - -
- - - - -- - - - -
- - - - -
- - - - -
- - - - -- - - - -

• -
t -
* -• -

* - * * -
* - * - -
* - * t -
* - - - -

- -- -
- -- -
- -
- -
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Size of Treatment Effect in Study 223 ·-
Proportion of Patients with Panic Attacks • to Zero 

Group Baseline1 Wks 9-10 

Placebo - 63\ 

Paroxetine - 59t -4t 

Alprazolam - 62t -lt 
Proportion of Patients with sot • in Panic Attacks 

Group Baseline1 Wks 9-10 

Placebo - 78t 

Paroxetine - 79t 1\' 

Alprazolam - 87t 9t 
Number of Full Panic Attacks/2 Weeks 

Group Baseline 3 BL - Wk 104 Differences 

Placebo 7.9 - 4.7 

Paroxetine 8.8 - 6.7 2.0 I 

' AlprazoJam 9.8 - 7.8 3.1 

CGI Severity Score 

Group Baseline3 BL - Wk 104 Differences 

Placebo 4.5 - 1.5 

Paroxetine 4.4 - 1.8 0.3 

Alorazolam 4.4 - 1.8 0.3 

1 Baseline not relevant to this variable 
2 Difference between drug and placebo in proportion of patients 

meeting criteria in weeks 9-10 (LOCF) 
3 Mean score at baseline 
4 Mean Change from baseline to week 10 (LOCF) 
5 Difference in mean change from baseline to week 10 endpoint 

(LOCF) between drug and placebo 

ImpressiQD: Although there were some scattered positive findings in 
this study, for alprazolam, neither active drug 
was shown to be superior to placebo. The prominent placebo 
response may have contributed to this outcome. In any case, this 
can be considered a failed study, since neither active drug beat 
placebo. 
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5.1.1.5 Study 228 

This was an extension of study 187. Patients from any o! the 3 
treatment groups who completed study 187 and had no significant 
adverse events could be continued for up to 9 months, on a double-
blind basis, _on the same treatment and dose as in· the short-term 
phase. Assessments were the same as in the short-term "phase, but 
at intervals. In addition, definitions were provided for 
categor1zing patients as having had partial or full relapse during 
the extension phase. · . · -

A major problem with this study was the fact that the original 
randomization was violated, in that only completers meeting the 
ident•.iied criteria were continued. Consequently, it is of 
descriptive value only, and I will not provide detailed comments. 
However, overall the results did not substantially favor paroxetine 
over placebo. There were few relapses and no statistically 
significant differences between groups in number of relapses or 
time to relapse. 

5.1.1.6 Study 222 

This was an extension of study 120. PatienLs who completed study 
120, had no significant adverse event:s, and met criteia for being 
either partial or full responde:::-s cou:·. j be entered into study 222. 
(Partial response = 50\ in full panic attacks during 
weeks 9-10; full response = no full panic attacks during weeks 9-
10 .] 

The first 3 months of study 222 was a double-blind maintenance 
phase durir:g which patients were continued on their ',)reviously 
assigned treatment and dose. Patients who were responders during 
the last 2 weeks of the maintenance phase and had not. ":..-elapsed" 
during that 3 month period could enter the 3-month re-randomization 
phase, which involved randomization to either their previous 
t:reatment and dose (placebo or paroxetine 10, 20, or 40 mg/day), or 
to placebo. The key outcomes during this phase were percent 
relapse and time to relapse. [A patient relapsed if frequency of 
full panic attacks per two weeks was that observed at baseline 
for study 120, or there was an increase of 2 points on CGI 
severity, relative to the score at week 12 of the maintenance 
phase.] 

For the primary analysis, patients randomized frcm placebo to 
placebo were not included (not planned this way in protocol) . 
relapse rates for the remaining groups were as follows: 

10 mg to pbo 
20 mg to pbo 
40 mg to pbo 
Total Parox to pbo 
10 mg to 10 mg 

2/12 (17%) 
2/12 (17%) 
7/13 (54%) 
11/37 (30%) 
0/12 (0\) 
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20 mg to 20 mg 
40 mg to 40 mg 
Total parox to parox 

1/13 (at) 
1/18 (6t) 
2/43 (St) 

These results are certainly suggestive of a maintenance effect for 
paroxetine. However, this can be considered only a pilot study 
without any clearly defined prospective analysis plan, and would 
need replication in a more definitive trial to justify a claim for 
maintenance effectiveness. 

5 .1. 2 ec-"••mt on Other Important Clinical Issues Regarding the 
Efficacy of Paxil for Panic Disorder · 

Evidence Bearing on the Question of Doae/Response for Bfficacy 

Of the 3 positive studies supporting the anti-panic effectiveness 
of Paxil, only 1 (Study 120) involved a fixed dose design. In that 
fixed dose study, only the highest dose (4G mg/day) was shown to be 
effective. The other positive studies involved titration within 
a paroxetine range of 20-60 mg/day, and for both, the mean 
paroxetine dose for completers was approximately 40 mg/day. Thus, 
it seems reasonable to suggest 40 mg/day as the initial target dose 
for anti-panic therapy with paroxetine. However, since higher 
doses have not been specifically studied, and some patients in the 
flexible dose studies seemed to need doses at the higher end of the 
paroxetine dose range, it also seems reasonable to propose 60 
mg/day as the maximum recommended dose and suggest that, although 
not proven, some patients may benefit from these higher doses. 

Clinical Predictors of Response 

The sponsor conducted subgroup analyses on the basis of gender and 
baseline severity for the 3 panic attack variables in each of the 
4 short-term studies. There were no differences for paroxetine on 
the basis of gender. As might be expected, patients with a greater 
severity of illness at entry, as based on number of panic attacks, 
improved more than less ill patients. An analysis using age as a 
continuous variable revealed no significant age effect on response. 

Size of Treatment Effect 

An approach to estimating treatment effect size is to examine the 
differences between paroxetine and placebo in the proportions of 
patients meeting criteria for response or on mean change from 
baseline. for other key effectiveness measures in the 3 positive 
studies in this development program, follows: 
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Size of Treatment Effect in Three Panic Disorder Studies for 
Key Efficacy Variables at 10- or 12-Week Endpoint (LOCF) . .. ... 

Study 120 

Variables Paroxetine1• 3 Difference) 

# Panic Attack 

• to Zero 76fr 44\ 32t 

2! sot • 89t 74t 1St 

I Full PA - 8.2 - 5.5 2.7 

CGI Severity - 1.8 - 1.3 0.5 

Study 108 

Variables Paroxetine1• 3 Placebol Difference) 

# Panic Attack 

• to 0/1 33\ 14\ 19\ 

sot .. 79\ 47\ 32\ 

# Full PA - 15.0 - 10.0 5.0 

CGI Severity - 2.1 - 1.3 0 8 
" 

Study 187 

Variables Paroxetine1 • 3 Placebol Differencel 

# Panic Attack 
.. to Zero 51\ 33\ 18\ 

50% .. 80\ 62\ 18\ 

# Full PA - 12.2 - 8.5 3.7 

CGI Severity - 1.9 - 1.0 0.9 
l Data trom 40 mg{day group 

2 Proportions of patients meeting criteria for response in last 
observation interval, for zero panic attacks and 50\ • 
variables; mean change from baseline to 10- or 12-week 
endpoint for # panic attacks and CGI-Severity 

3 Difference between paroxetine and placebo in proportions 
meeting for zero panic attacks and 2 SO\ • variables; 
difference between paroxetine and placebo in mean change from 
baseline to 10- or 12-week endpoint for # panic attacks and 
CGI-Severity 
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I consider these effects to be clinically meaningful and sufficient 
support to justify the approvability of the panic disorder 
indication for paroxetine. 

Quration of Treatment Effect 

As noted earlier, there were extension phases for 2 of the short-
term trials. Study 228 generated data that was of descriptive 
value only, and those results were not partucularly supportive of 
a maintenance effect for paroxetine. Study 222 did involve a re-
randomization of patients who were considered responders, and data 
from that study were suggestive of a maintenance However, 
for the reasons noted, study 222 cannot be considered a sufficient 
basis for a definitive judgement on this matter. In the meantime, 
we have taken the same approach in labeling for this indication 
that we have for other chronic illnesses, i.e .. acknowledge the 
absence of sufficient relapse prevention data, yet suggest that it 
would not be unreasonable to continue responding patients beyond 
the acute treatment phaEJe. 

5.1.3 Conclusions Regarding Efficacy Data 

In my view, three of the four studies in this development program 
support the short-term of paroxetine in the treatment 
of PD. 

5.2 Safety Data 

The safety data for were reviewed by James Knudsen, M.D. 
(review completed an<l signed 12-28-95}. Since Paxil has been 
widely available in the US and elsewhere for approximately 2 years 
for the treatment of depression, a major part of our approach to 
the safety data was :o compare the findings from the relatively 
small PD database wit.h the database for depression. -Dr. Knudsen 
concluded that Paxil i.s acceptably safe for use in the treat.ment of 
PD, and I agree with that conclusion. 

The four studies for which data were available for the integrated 
database (120, 108, 1:!7, and 223) were briefly described under 5.1 
(efficacy). These we::-e 10-12 week, placebo-controlled trials. The 
cutoff date for the integrated database for these four studies was 
5-1-94, and this database included 469 patients to 
paroxetine. Tha cutoff date for serious events was 12-31.-94. 
Patients from two of those studies (120 and 187) had additional 
exposure in e.<tension phases of those studies for up to 9 months. 
The above four studies and the two extensions were prior 
to submission of this supplement, thus, all adverse event data were 
included in the supplement, and no additional data are expected for 
any of these patients. The supplement also included an update on 
spontaneous reports for Paxil worldwide. Apparently, all the 
spontaneous reports provided WP.re for being treated for 

20 

-

3'�DQG�2&'�SDUR[HWLQH�3DJH����RI����



.. ··------•·-•-••- •- •• -·---·-··- -- ·ro•- • • --·-.. 

depression, and no reports were available for patients identified 
as being treated witb paroxetine for Panic Disorder. 

For the integrated PD database, paroxetine-exposed patients ranged 
in age from 18-74 (mean•36), were 65t female, and were 78\ 
caucasian. The exposure tended to be short-term, however, about 
29\ were exposed for greater than 6 months. About 7St of patients 
received mean doses in a range of 16-60 mg/day. 

There were no deaths among the paroxetine-exposed patients in the 
integrated database for the panic disorder studies. 

A search of the integrated database for serious events yielded a 
total of 13 among paroxetine-exposed patients. Neither the numbers 
nor types of events were unexpected for this population. A search 
for suicidality also did not reveal any indication of a paroxetine-
aasociated risk for suicidal behavior. 

The common and drug-related adverse events leading to dropout 
(incidence 2 1\ 2nQ at least twice the placebo rate) included: 
nausea, insomnia, and somnolence. This list overlapped with 
comparable lists for cepression and OCD databases, however, 
included fewer adverse events overall. 

The common and drug-related adverse events overall (from the 
integrated databGse; incidence 2 5\ snQ at least twice the placebo 
rate) included: asthenia, decreased appetite, tremor, sweating, 
abnormal ejaculation, impotence, libido decreased, and female 
genital (mostly anorgasmia or difficulty reaching 
orgasm) . This lililt was also similar to the adverse events 
associated paroxetine in the depression and OCD databases. 

·-· 

Three cf "hort-term trials had a run-out phase during which 
assigned · . · s were tapered and withdrawn (periods ranged from 
3-6 wE:eksl. v.erall, 390 patients were discontinued in this 
manner, including 155 from paroxetine, 60 from alprazolam, 27 from 
clomipramine, and 148 from placebo. The incidence of dropout from 
this tapered withdraw! for adverse events was as follows: 

Paroxetine 
Alprazolam 
Clomipramine 
Placebo 

6/155 
1/60 
1/27 
0 

(4%) 
(2\) 
(4%) 

The most common reasons for paroxetine patients leaving the 
scheduled tapering were headache, agitation, and depression. 

Explorations of the integrated database for laboratory and vita! 
signs variables, including analyses of change from baseline, 
analyses of proporticns of patients meeting criteria for 
potentially clinically char.ge on these variables, and 
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dropouts fer changes in any of these variables did not rev-.al any 
new or clinically important findin.ga. . 

In conclusion, the safety experie:Jce for paroxetine (dosed in a 
ra11ge of 20 to 60 mg/day) in patients with PO did not reveal any 
adverse findings that are unique for this population, and none that 
would preclude use in this population. We have requested a 
safety upda.;e in the approvable letter. 

5.3 Clinical sections of TWlbeling 

We have rewritten some of the proposed changes in the clinical 
sections of the draft labeling that is included with the approvable 
letter. The explanations for the are provided in bracketed 
comments in the draft labeling. 

6. 0 WORLD LITERATURE 

Dr. Knudsen reviewed the published literature for Paxil inrluded in 
the NDA and did not discover any previously unrecognized important 
safety concerns for this drug. 

7 • 0 FOREIGN REGULATORY ACTIONS 

Paxil is marketed in a number of countries around the world for the 
treatment of depression. To my knowledge, it is not yet marketed 
anywhere for the treatment of PD. We will ask for an update on the 
regulatory status of Paxil in the approvable letter. 

8. 0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE ( PDAC) MEETING 

We decided not to take this supplement to the PDAC. 

9.0 DSI INSPECTIONS 

DSI inspections were requested but no responses have been received 
as yet. It is the current policy of DSI not to do routine 
inspections fot· supplements. 

10. 0 LABELING AND APPROVABLE LETTER 

10.1 Final Draft of Labeling Attached to Approvable Package 

Our proposed draft of labeling is c.ttached to the approvable 
letter. As noted, we have made soiT.e changes to the sponsor's draft 
dated 3-29-95. 
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10.2 Foreign r•beting 

To my knowledge, Paxil is not for PD _ anywhere= at this 
time. 

10.3 Approvable Letter 

The approvable letter iucludes draft labeling and requests for a 
safety update, a literature update, a regulatory status update, and 
a commitment to conduct a relapse prevention trial. 

11. 0 C'OIICIDSIO!IS AND RBODIIJEMlM'IOIIS 

I believe that SKB has submitted sufficient data to support the 
conclusion that Paxil is eff"!ctive and acceptably safe in the 
treatment of Panic Disorder. I recommend that we issue the 
attached approvable letter with our labeling proposal and the above 
noted requests for updates, in anticipation of final approval. 

cc: 
Orig NDA 
HFD-120 
HFD-120/TLaughren/PLeber/GDubitsky/JKnudsen/MMille 

DOC: MEMPAXPD.AE1 
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PAXIL 

(PAROXETINE HYD)lOCHLORIDE) 
NDA 20-031/S-007 /S-009 

VOLUME! of3 

APPROVAL PACKAGE 

INDICATION: OBSESSIVE-COMPULSIVE DISORDER 
(S-007) & PANIC DISORDER (S-009) 

CLASS: SELECTnffi SEROTONIN REUPTAKE 
INHIBITOR (SSRI) . 

CATEGORY: SEl 
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DEPARTMENT OP IIEAL111 6. HUMAN SERVICES 

NDA 2().()31/S-007/5..()()9 

• 
SmithKline Beecham Pbarmaceuticals 
Attention: Michael J. Brennan, Ph.D. 
1250 S. Collegeville Road 
P.O. Box 5089 
Collegeville, Pennsylvania 19426-()989 

Dear Dr. Brennan: 

Food Mel Drug Admlnilllltiuu 
Ruckville MD 20t'll57 

Please refer to your supplemental New Drug Applications dated Decen;ber 6, 1994 (S-007), and 
March 29, 1995 (S-009), submitted pursuant to section 505(b) of the Federal Food, Drug, and Cosmetic 
Act for Paxil* (paroxetine hydrochloride) 10, 20, 30. and 40 mg tablets. 

Reference is also made to Agency approvable letters dated October 12, 1995 (S-007), and March 15, 1996 
(S-009), and to facsimile transmissions from this Division to your firm on April 22, and May 2, 1996. We 
additionally refer to telephone conversations dated April 30, and May 3, 19%. 

We acknowledge receipt of your amendments dated J.muary 18, and February 8, AprilS, and April 12. 
1996, providing for respollbCS to our approvab1e letters. 

The above efficacy suppiementai appiications prov1de tor the use ot t'axll"' to treat obsessive compuisive 
disorder (S-007), and panic disorder (S-009). 

We note that your firm agreed on April 30, and May 3, 1996. to the minor labeling revisions to your draft 
labeling submitted on April 5. 1996. Additionally. we nme that you imend to market Paxil• lO mg and 
40 mg tablets strengths with the issuance of the proposed labeling submitted on April 5, 1996. These 
tablets strengths were included in the approval of the original application. 

We have completed our review of these supplemental applir.ations, as amended, and have concluded that 
adequate information has been presented to demonstrate that the drug product is safe and effective for use 
as recommended in the enclosed marked-up draft labeling (see ATIACHMENT). Accordingly, these 
supplemental applications are approved effective on the date of this letter. 

The labeling accompanying this letter should be used for marketing this drug product. This labeling is 
identical to the draft labeling "faxed" to you on April 22, except for the minor revisions agreed upon in 
telephone conversations dated April 30, and May 3. 1996. For convenience, all labeling changes made 
since the approval of the last labeling supplement <SLR- 008, Label Code - PX:L8) on February 23, 1995, 
appear as shaded text (redlined) in the attached labeling. 

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling. These 
revisions are terms of the supplemental NDA approvals. Marketing the product before mar.ing the agreed 
U!JOn revisions in the product's labeling may render the product misbranded and an unapproved new drug. 
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NDA 20-031/S-007/S-009 Page2 

Please submit s.\xieen copitS of the FPL as soon as it is available, in no case more than 30 days after it is 
printed. Please individually mount ten of the copies on heavy weight paper or similar material. For 
administrative purposes this submission r.hou!.:i be designated "FINAL PRINTED LABELING" for 
approved supplemental NDAs 20-031/S-007.'S-009. Approval of this labeling by FDA is not required 
before it is used. 

We remind you of your Phase 4 commitment <l[:reed upon in you: submission dated January 18, 1996. 
This commitment is listed below. Protocols, dar; , and final reports should be submitted to your IND for 
this product and a copy of the cover letter sent to this NDA. Should an IND not be required to meet your 
Phase 4 commitments, please submit protocols, data, and final reports to this NDA as correspondence. 
For administrative purposes, all submissions, including labeling supplements, relating to these Phase 4 
conunitments must be clearly designated "Phase 4 Commitments». 

Phase 4 Conunitments 

We note that vour commitment, in correspondence dated January 18, 1996, to initiate a protocol 
10 srudy the ' · "'Y and safety in adolescents with obsessive compulsive disorder within the first 
quarter of 1996. We also note that your correspondence dated February 8, 1996, indicates that 
you expect to complete this srudy by fourth quarter of 1997. 

Should additional information rt"lating to the safety and effectiveness of the drug become available, revision 
of that labeling may be required. 

Please submit one market package of the drug when it is avaii·'Je. 

We remmd you that you mus1 cumpiy wiih ihc: tequitcmr;:uis fur an approved NDA SCI forth under 21 CFR 
314.80 and 314.81. 

If you have any auestions concerning this NDA, please contact Mr. Paul David, Project Manager, at (301) 
594-2777. 

/ 

/ 

ATTACHMENT 

Paul Leber, M.D. 
Director 
Division of Neuropharmacological 

Drug Products 
Office of Drug Evaluation l 
Cemer for Drug Evaluation and Research 
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A'I"TACBMBNT 

PINAL LABELING 

Note: This final labeling is based on your 4-5-96 draft labeling 
proposal. For ease in supervisory =eview of the labeling 
modifications regarding the OCD indication, panic disorder 
indication, and other labeling revisions, we have shaded ('redline 
font•) all the changes to the current existing labeling. 

PRESCRIBING INFORMATION 

PAXIL1t 
brand of 

ATTACBMBNT 

paroxetine hydrochloride tablets 

DESCRIPTION 

Paxil (paroxetine hydrochloride) is an orally administered 
antidepressant with a chemical structure to other 
eelcct:i ve: :;erotonin 1·euptake inhibitors or to tricyclic, 
tetracyclic or other available antidepressant agents. It is the 
hydrochloride salt of a phenylpiperidine compound identified 
chemically as (-)-trans-4R-(4'-fluorophenyll-3S-((3',4'-
methylenedioxyphenoxy) methyl] piperidine hydrochloride hemihydrate 
and has t.he empirical formula of C19H20FN03HC1 1/2H20. The molecular 
weight is 374.8 (329.4 az free base). The structural formula is: 

[Insert structural formula here] 
paroxetine hydrochloride 

Paroxetine hydrochloride is an odorless, off-white powder, having 
a melting point range of 120° to and a solubility of 5.4 mg/mL 
in water. 

Each film-coated tablet contains 
equivalent to paroxetine as follows: 

paroxetine hydrochloride 
10 mg-yellow; 20-mg pink 
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(scored) ; 30 mg-blue, Inactive ingredients consist of 
dibasic calcium phosphate dihydrate, 

sodium 
starch glycolat.e, titanium dioxide and one or more of the 
following: D&C Red No. 30,D&C. Ye,llowU1No. lO, FD&C Blue No. 

• .;:•;6 • 
. . .. '. . ... .... '· ' 

CLINICAL PHARMACOLOGY 
Pharmacodynamic• 

The antidepressant action of paroxetine and its ·ef£icacy;:-<±n the 
treatment .of obsessive compulsive, disorder (OCD) 

'• _,; . -- " ' 
(PD)· is presumed co be linked to potentiation of serotonergic 
activity in the central nervous system resulting from inhibition of 
neuronal reuptake of serotonin (5-hydroxy-tryptamine, 5-HT). 
Studies at clinically relevant doses in humans have demonstrated 
that paroxetine blocks the uptake of serotonin into human 
platelets. In vitrc studies in animals also suggest that 
paroxatine is a potent and highly selective inhibitor of n•euronal 
serotonin reuptake and hal': only -.;;:,_'i ettects on norepinephrine 
and dopamine neuronal reuptake. In vitro radioligand binding 
studies indicate that paroxetine has little affinity for 
muscarinic, alpha1 -, alpha2 -, beta-adrenergic-, dopamine (02 )-, 

5-HT1-, 5-J:\T- and (H) -receptors; antagonism of 
muscarinic, histaminergic and alpha1 -adrenergic receptors has been 
associated with various anticholinergic, sedative and 

effects for other psychotropic drugs. 

Because the relative potencies of paroxetine' s metabolites 
are at most 1/50 of the parent compound, they are essentiall.y 
inactive. 

Pharmacokinetics 

Paroxetine hydrochloride is completely absorbed after oral dosing 
of a of the hydrochloride salt. In a study in which 
normal male subjects (n=l5) received 30 mg tablets daily for 30 
days, steady-scate paroxetine concentrations were achieved by 
approximately 10 days for most subjects, although it may take 
substantially longer in an occasional patient. At steady state, 
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mean values of C...x• Tmax• C..;.n and T112 were 61.7 :.1g/mL (CV 45\-) , 5. 2 
hr. (CV 10%), 30.7 ng/mL (CV 67\-) and 21.0 hr. (CV J2%), 
respectively. The steady-state C...X and C,.,n values were about 6 and 
14 times what would be predicted from s1ngle-dose studies. Steady-
state drug exposure based on AUC0 • 24 was about 8 times than 
would have been predicted from single-dose data in subjects. 
The excess accumulation is a consequence of the face Lhat one of 
the enzymes that metabolizes paroxetine is readily saturable. 

In steady-state dose proportionality studies involving elderly and 
nonelderly patients, at doses of 20 to 40 mg daily for the elderly 
and 20 to 50 mg daily for the nonelderly, some nonlinearity was 
observed in both populations.. again a saturable 
metabolic pathway. In comparison to C...n after 20 mg daily, 
values after 40 mg daily were only abcut 2 to 3 times greater than 
doubled. 

Paroxetine is extensively metabolized after oral administration. 
The principal metal::.olites are polar and conjugated products of 
oxidation and methyl.J.tion, are readily clea:Led. Conjugates 
with glucuronic acid and sulfate predominate, and major metabolites 
have been isolated and identified. Data indicate that the 
metabolites have no more than 1/50 the potency of the parent 
compound at inhibiting serotonin uptake. The metabolism of 
paroxetine is accomplished in part by cytochrome P450 IID6 • 

Saturation of enzyme at clinical doses appears to account for 
the nonlinearity of paroxetine kinetics with increasing dose and 
increasing duration of treatm.:nt. The role of this enzyme in 
paroxetine metabolism also suggests potential drug-drug 
interactions (see PRECAUTIONS) . 

Approximately 64% of a 30 mg oral solution dose of paroxetine was 
excreted in the urine with 2% as the parent compound and 62% as 
metal:.olites over a 10-day post-dosing period. About 36% was 
excreted in the feces (probably v1a the bile} , mostly as 
metabolites and less than 1% as the parent compound over the 10-day 
post-dosing period. 

Distribuuon 

Paroxetine distributes throughout the body, including the CNS, with 

3 
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only 1.·emaining in the plasma. 

Protein Binding 

Approximately 95% and 93% of paroxetine is bound to plasm;.t protein 
at ng/mL and 400 ng/mL, respectively. Under clinical 
conditions, paroxetine concentrations would normally be less than 
400 ng/mL. Paroxetine does not alter the in vitro protein binding 
of phenytoin or warfarin. 

Renal and Liyer pisease 

Increased plasma concentrations of paroxetine occur in subjects 
with renal and hepatic impairment. The mean plasma concent.rations 
in patients with creatinine clearance below 30 mL/m.in was 

4 times greater than seen in normal volunteers. 
Pat::.cnts with creatinine clearance of 30 to 60 mL/min and patients 
with hepatic functional impairment had about a 2-fold in 
plasma concentrations (AUC, CNxl . 

The initial dosage should therefore be reduced in patients 
severe renal or hepatic impairment, and upward titration, 
necessary, should be at increased intervals (see DOSAGE 
ADMINISTRATION) . 

Elderly Patients 

with 
if 

AND 

In a multiple-dose study in the elderly at paroxetine doses 
of 20, 30 and 40 mg, C'"" concentrations were about 70% to 80% 
greater than the respective Cmm concentrations in nonelderly 
subjects. Therl'!fore the initial dosage in the elderly should be 
reduced. (See DOSAGE AND ADMINISTRATION.) 

Clinical Trials 

Depression 

The efficacy of Paxi l as a treatment for depression has been 
established in 6 studies of patients with 
depression {ages 18 to 73). In these studies Paxil was shown to be 
significantly more effective than placebo in treating depression by 
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at least 2 of the f;ollowing meast.tres: Hamilton Depression Rating 
Scale (HDRS) , the depressed mood item, and the Clinical 
Global Impressior.. (CGI) Severity of Illness. Paxil was 
significantly better than placebo in improvement of the HDRS sub-
factor scores, including the depressed mood item, sleep disturbance 
factor and anxiety factor. 

A study of outpatients who had responded to Paxil (HDRS 
total score <8) du::ing an initial 8-week open-treatment phase and 
were then randomized to continuation on Paxil or placebo for 1 year 
demonstrated a significantly lower relapse rate for pacients taking 
Paxil (15\) compared to those on placebo (39%) . Effectiveness was 
similar for male and female patients. 

Obsessiye ·compul aiye Disgr_qer 

The effectiveness of Paxil in the treatmf(!nt of obsessive ·compulsixe 
' •· . . . . ·-•·.-• ... ..... 

disorder :{OCD) . was demonstrated in. two 12-week multicenter placebo.-
:. c1£ ad,1,1;t; .. .. 

Patients··±n· all studiE!S oco· • · . • .. • .•.•. - . . ' -r•- '" ._( •' . - ., • .• •-. .. ,. ,,-.,, ... ...:. 
>fatings, on 

{YBOCS) total seer.: ranging·.from .'2:,l·:.t.<;>'·-:'26. 
findJ.ng study _where patier.ts \\'el.·e treated with fixed,doses of 20, 
40 ;Or 6.0 mg of paroJCetine/.day . 

40 and 60 mg are. in the 
Patients doses of .40 
mean reduction of approximately 6 and 7 points respectively on the 
YBOCS total scorE which was significantly greater· than. the 
api)roximate 4 point reduction at 20 mg and a 3 point .reduction. in 
the placebc:>-treated patien;s. Study ,2 was a .. st:-ugy 
comparing paroxetine (20 to 60 mg .daily) with (f25 -,t9 
250 mg daily). In this study, patients receiving.·: paroxetine 
experienced a mean reduction of approximately 7 points on the YBOCS 
total score which was significantly greater than the mean reduction 
of approx1.mately 4 points in placebo-treated patients. 

The following table the 
treatme.nt group on Global Improvement 
Impressions (CGI) scale for study 1. 

5 

outcotne classification by 
iteme of the Clinical Global 
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- ....--
.·.• . .... ··:on.;..• . J. 

for. 1 

Placebo P-<1.4: Paxil • • • !r • 

Class"if-il.t::ation . ... ..... •..... (N•7.4l 
{N-P.S) (N•66). 

Wox-se 14t 7t . ........ 
44t 35'% 22\' 

• ... ·.< ""·" 
M!!;1#1JU,llly-mproved 24\' 33\' 29t ....... _. ..... . .... 

Much llt 18\ 22\ 24\ ... '' .. ... 
7t .7t 20% 20t 

Sul>group· analyses did not indicate • that there were. 
in--treatment outcomes as a function•ot·age or gender. 

effects;_.2f'.1,¥axil in OCD 
extension to wh? .. 

the 
extension on open-label paroxetine (20 to 60. .•.. 
ra!l_?omizeci, .·to. either paroxetine_ in 

phase. "'Pati'"ents randomizecbt:'Ollpltt't:JXe't'i'tle 
were significantly less likely to,relapse than 

. " .:: ' ........... "":".' . 
who were randomized to placebo. 

Panjc pisgrder 

The effectiveness of Paxil in the treatment of panic 
demonstrated in three 10 to 12 week multicenter, 

. . . ,r ... 

s:tudies of adult outpatients (Studies 1-3). Patients •in all 
studies had panic disorder (DSM-IIIR), with or without agQrap'hobia. 

·• .. •·'· - ·---· \ 

In these studies, Paxil was snown to be significantly · more 
effective than placebo in treating panic disorder byat least 2 out 
of 3 measures of panic attack frequency and on the Clinical Global 
Impression Severity of Illness score. 

Study 1 was a J.O-week dose-range finding study:·. were 
treated with fixed paroxetine doses of 10, 20, or 40 ::mg/day or . '· ' . . 
placebo. A significant difference from placebo was ·observed ·only 

6 
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for the 40:·mg/.day ... ..... At of.•pa . - . . ... . . . .. . --·- .. 
were ;:£_;:ee 0..1111'' '. '. 

' ·- ... 
.patients. . 

StU:dY .2 was .. a .12-week flexible'"dos.e .study 
to•:':'6Q· mg-. and placebo. ''endpoint, 
pat·ients -were·. free 'Of attackEO - ,_'. .. . . . 
treated. •pat:ients . ... -- ..... ----. __ ....... 

Stp,Si.Y '3 -week flexi!Jle.-:-dg!!e 
to:,,600<lmg,.;dai-ly) to placebo. 
standardized· cognitive behaviorahtherapy. At 
paroxetine,..treated patients showed a reduction 
attacks compared to 14% of. 

In both Studies 2 and 3, the mean .paroxetine dose for,:-comp,;leters:';.8,t? 
endpoint was approximately 40 mg/day of paroxetine ..... . 

Long-term maintenance effects of Paxil in panic 
demonstrated in an . extension to Study 1. 
responders during the 10 -week -blind phase 
3.-month double-blind ·were 
paroxetine {10, 20, or 40 mg/day) or placebo in a 
blind relapse prevention phase .. ..Patients 
were significantly less likely to relapse than 
patients who randomized to placebo. 

Subgroup analyses did not indicate that there were 
in treatment outcomes as a function of age or gender·-·':t---

INDICATIONS AND USAGE 

Depression 

Paxil hydrochloride) indicated for the treatment of 
depression. 

The efficacy of Paxil in the treatmen•.: of a major depressive 
episode was established in 6-week ccntrol:ed trials of outpatients 
whose diagnoses corresponded most closely to the DSM-III category 
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-· of major depressive disorder (see CLINICAL PHARMACOLOGY). A major 
depressive episode implies a prominent and relatively persistent 
depressed or dysphoric mood that usually interferes with daily 
functioning (nearly every day for at least 2 weeks); it should 
include at least 4 of the following 8 symptoms: change in appetite, 
change in sleep, psychomotor agitation or retardation, loss of 
interest in usual activities or decrease in sexual drive, increased 
fatigue, feelings of guilt or worthlessness, slowed thinking or 
impaired concentration, and a suicide attempt or suicidal ideation. 

The antidepressant action of Paxil in hospitalized depressed 
patients has not been adequately studied. 

The efficacy of Paxil in maintaining an antidepressant response for 
up to 1 year was demonstrated in a placebo-controlled trial (see 
CLINICAL PHARMACOLOGY). Nevertheless, the physician elects to 
use Paxil for extended periods should periodically re-evaluate the 
long-term usefulness of the drug for the individual patient. 

Obsessive Compulsive Disorder 

Paxil is indicated for the treatment of obsessions and:·compu:t:,s:l:on,s. 
in patients with obsessive compulsive disorder 
the·.DSM-IV. ·rhe obsessions .or co!Jlpulsions cause· .. 
are time-consuming, or significantly interfere 
occupational functioning. 

The efficacy of Paxil was established in two 12-week.trials ·With 
obsessive compulsive outpatients whose diagnoses . ·- .. . . .. 
closely to the DSM-IIIR category of obsessive compulsive disorder . . . 
(see CLINICAL PHARMACOLOGY-Clinical Trials) . 

Obsessive compulsive disorder is by recurrent and 
persistent ideas, thoughts, impulses or (obsessions) that 
are ego-dystonic and/or repetitive, purp:;seful and intentional 
behaviors (compulsions) that are by the person as 
excessive or unreasonable. 

Long-term maintenance of efficacy was demonstrated in a 6-month 
relapse prevention trial. In this trial, patients assigned to 
paroxetine showed a lower relapse rate compared to patients. on 
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for panic. .t?,t:. .":rv. 
·:.t,he · 

·consequenceS"' 
' • • ... .- .! ., • ' •• ,J d· - • •• 

related . ., ' . ,.;(. . . .. .. . -- ... 

The,.-efficacy'of Paxil was 10 tO· week·· 
in·panic patients .. :whose diagnoses corresponded to the 
IIIR category of panic disorder (see ''Clinical 
Tri-als) . 

Panic disorder (DSM-IV) by recurrent unexpected 
panic attacks.; i.e., · a •discrete-:-;,.:.period of . 'intense'll:"fear· or 

' I ., .._ ............ _._,,.,,, • • ,_.,, •e;,..o ...................... ' .•... "'.;, .,-, '••-

discomfort.:'!''in.-:-which . four (or·•.more}""'of · the . 
develop abruptly and reach a peak within ·to '·-minutes [ (1) 
palpitatiO!J..S..•. ··,pounding hea:J;"t, ;accelerated . (2) 
sweat •.ng; . (-3) trembling or shaking; (4) of 
creath or smothering; (5) feeling of choking; •.chest' pain or 
discomfort; (7) nausea or abdominal distress; (S)'"feeling dizzy, 
unsteady, lightheaded, or faint; ( S) derealizatio.n. (feelings of 
unreality) or depe...-sonalization (being detached from oneself); (10) 
fear of losing control; (11) fear of dying; (12) -pare_sthesias 
(numbness or tingling sensations); (13) chills or ·,hot flushes.] 

Long-term maintenance of efficacy was demonstrated in a 3-month 
rela1-ae prevention trial. In this trial, patients with panic 
disorder assigned to paroxetine demonstrated a lower·relapse rate 
compc>red t.o patients on placebo (see CLINICAL· PHARMACOLOGY) . 
Nevertheless, the physician who prescribes Paxil for extended 
periods should periodically re-evaluate the long-term usefulness of 
the drug for the individual pacient. 

9 
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Concomitant use in patients taking monoamine oxidase inhibitors 
(MAOisl is contraindicated (see WARNINGS and PRECKDTIONS). 

WARNINGS 

Potential for Interaction with Monoamine Oxidase Inhibitors 

In patients rGaeiving another serotonin reuptake inhibitor drug in 
combination with a monoamine oxidase inhibitor (MAOI), there have 
been reports of serious, sometimes fatal, reactions including 
hyperthermis, rigidity, myoclonus, autonomic instab.i.lity with 
possible rapid fluctuations of vital signa, and mental status 
changes that include extreme agitation progressing to delirium and 
coma. These reactions have also been reported in patients who have 
recently discontinued that drug and have been started on a MAOI. 
Some cases presanted with features resembling nrolX'oleptic malignant 
synd::-0111e. While there are no human data showing such an interaction 
with Paxil, limited animal data on the effects of combined uae of 
paroxetine and MAOis suggest that these drugs may act 
synergistically t-..) elevate blood pressure and evoke behavioral 
excitation. Therefore, it is recommended that Paxil (paroxetine 
hydrochloride) not be used in combination with a MAOI, or within 14 
days of discontinuing treatment with a MAOI. At least 2 weeks 
should be allowed after stopping Paxil before starting a MAOX. 

PRECAUTIONS 

General 

Actiyation of Mania/Hypomania 

During premarketing testin!::l, hypomania or mania occurred ir. 
approximately 1.0% of Paxil-treated unipolar patients compared to 
1.1% of active-control and 0.3% of placebo-treated unipolar 
patient::;. In a subset cf patients classified as bipolar, tl,e rate 
of manic episodes was 2. 2% for Paxi::.. and 11. C% for the combined 
active-control groups. with all antidepressants, Paxil shCluld 
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-· 
be used cautiously in patients with a history of mania. 

Seizures 

During premarketing testing, seizures occurred in 0.1% of Paxil-
treated patients, a rate similar to that associated with other 
antidepressants. Paxil should be used cautiously in patients with 
a history of seizures. It should be discontinued in any patient 
who develops seizures. 

Suicide 

The possibility of suicide attempt is inherent in depression and 
may persist until significant retnission Close supervision 
of high-risk patiente should accompany initial drug therapy. 
Prescriptions for Paxil should be written for the smallest quantity 
of tablets consistent with patient management, in order to 
reduce the risk of overdose. 

Hyponatremia 

Several cases of hyponatremia have been reported. The hyponatremia 
appeared to be reversible when Paxil was discontinued. The 
majority of these occurrences have teen in elderly individuals, 
some in patients taking diuretics or who were otherwise volume 
depleted. 

Abnormal Bleeding 

There have been several reports of abnormal bleeding (mostly 
ecchymosis and purpura) associated with paroxetine treatment, 
including a report of impaired platelet aggregation. While a 
causal relationship to paroxetine is unclear, impaired platelet 
aggregation may result from platelet serotonin depletion · and 
contribute to such occurrences. 

Use in PatienLs with Concomjtant Illness 

Clinical experience with Paxil in patients with certain concomitant 
systemic illness is limited. Caution is advisable in using Paxil 
in patients with diseases or conditions that could affect 
metabolism or hemodynamic responses. 

I I 
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-· 
··-·· Paxil has not been evaluated or used to any appreciable extent in 

patients "'ith a recent history o1: myocardial infarction or unstable 
heart Patients with t.hese diagnoses were t:xcluded from 
clinical studies during the product's premarket testing. 
Evaluation of electrocardiograms of 662 patients who received Paxil 
in double-blir,d, plact!bo-controlled trials, however, did not 
indicate that Paxil is associated with the development of 
significant ECG abnormalities. Similarly, Paxil (paroxetine 
hydrochloride) does not cause any clinically important changes in 
heart rate or blood pressure. 

Increased plasr,\a concentrations of paroxetine occur in patients 
with severe renal impairment (creatinine clearance <30 mL/min.) or 
severe hepatic impairment. A lower starting dose should be: used in 
such patients (see DOSAGE AND ADMINISTRATION) . 

Information for Patients 

Physicians are advised to discuss the following issues with 
patients for whom they prescribe Paxil: 

Interference with and Motor Performance 

Any psychoactive drug may impair iudgment, thinking or mC'tor 
skills. Although in controlled studies Paxil has not been shown to 
impair psychomotor performance, patients should be cautioned about 
operating hazardous machinery, including automobiles, until they 
are reasonably certain that Paxil therapy does not affect their 
ability to engage in such activities. 

Completing Course of Therapy 

While patients may notice improvement wit:h Paxil therapy in 1 to 4 
\ieeks, they should be advised to continue therapy as directed. 

Concomitant Medication 

Patients should be advised to inform their physician if they are 
taking, or plan to take, any prescription or over-the-counter 
drugs, since there is a potential for interactions. 
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.-
Alcohol 

Although Paxil has not been shown to increase the impairment of 
mental and motor skills caused by alcohol, patients should be 
advised to avoid alcohol while taking Paxil. 

Pregnancy 

Patients should be advised to notify their physician if they become 
pregnant or intend to become pregnant during therapy. 

Patients should be advised to notify their physician if they are 
breast-feeding an infant. (See PRECAUTIONS-Nursing Mothers.) 

Laboratory Teats 

There are no specific laboratory tests recommended. 

Drug Interactions 

As with other serotonin reuptake inhibitors, an interaction between 
paroxetine and tryptophan may occur when they are co-administered. 
Adverse experiences, consisting primarily of headache, nausea, 
sweating and dizziness, have been reported when tryptophan was 
administered to patients taking Paxil (paroxetine hydrochloride) . 
Consequently, concomitant use of Paxil with. tryptophan is not 
recommended. 

Monqamine Oxidase Inhibjtqrs 

See CONTRAINDICATIONS and WARNINGS. 

Warfarin 

Preliminary data suggest that there may be a pharmacodynamic 
interaction (that causes an increased bleeding diathesis in the 
face of unaltered prothrombin time) between paroxetine and 

13 

3'�DQG�2&'�SDUR[HWLQH�3DJH����RI����



warfarin. Since there 
concomitant administration 
undertaken with caution. 

is little 
o£ Paxil 

Drugs Affecting Hepatic Metaboljsm 

clinical experience, 
cind warf.:u:in should 

the 
be 

The metabolism and pharmacokinetics of paroxetine may be affected 
by the induction or inhibition of drug-metabolizing 

Cimetidine - Cimetidine inhib: ':s many cytochrom"! P450 (oxldo.tivei 
enzymes. In a study where Paxil (30 mg q.d.) was dosed orally :tor 
4 weeks, steady-atate plasma concentratio!'ls of paroxetine Wt.'re 
increased by approximately 50\ during co-administration w.i_th or&l 
cimetidine (300 mg t.i.d.) for the final week. Therefore, wnen 
these drugs are administered concurrently, dosage adjustment of 
Paxil after the 20 mg starting dose should be guided by clinical 
effect. The effect of paroxetine on cimetidine's pharmacokinetics 
was not studied. 

Phenobarbital Phenobarbital ind11ces many cytochrome P450 

(oxidative) enzymes. When a single oral <o mg dose of Paxil • ... ·as 
administered at phenobarbital steady state (100 mg q.d. for 14 
days), paroxec.ir.e AUC and T112 were reduced (by an average of 25% 
and 38%, respectively) compared to paroxetine administered alone. 
The effect of paroxetine on phenobarbital pharmacokinetics was not 
studied. Since Paxil exhibits nonlinear pharmacokinetics, the 
results of this study may not address the case where the 2 drugs 
are both being chronically dosed. No initial Paxil dosage 
adjustment is considered when co-administered with 
phenobarbital; any subsequent adjustment should be guided by 
clinical effect. 

Phenytoin - When a single oral 30 mg dose of Paxil was administered 
at phenytoin steady state (300 mg q.d. for 14 daysi, paroxetine AUC 
and T112 were reduced (by an average of 50% and 35%, respectively) 
compared to Paxil administered alone. In a separate study, when a 
single oral 300 mg dose of phenytoin was administered at paroxetine 
steady state (30 mg q.d. for 14 days), phenytoin AUC was slightly 
reduced (12% on average) compared to administered alone. 
Since both drugs nonlinear pharmacokinetics, the above 
studies may nat address the case where the 2 drugs are both being 
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chronic<1lly dosed. No initial dosage adjustments are cor..sidered 
·····• necessary when these drugs are co-administered; any subeequl'\nt 

adjustments should r>e guidecl. by ..::linical effect. \see 
. .. -· .... 

REACTI0NS-Postmarketing Report;J) . 

Many drugs, 7ost antidepressants (paroxetine, other 
SSRis. and many are 111etaLc!i:z:ed by .. he cytochrome 
isozyme P45\JIID6. Like other agents that are metabolized by 
P4SOIID6, pu·oxetine may significa.'"ltly. inhibit the activity of this 
isc.zyme. In must patients (>90t ). , · the P4SOIID6 isozyme. :is 
saturated during PAXIL doeing. In one study, daily dosing of 
PAJCL (20 ntg q.d.) unde1.· steady-state conditions increased single 
dose desipramine (100 mg) Cmax, AUC, and T112 by an average .of 
approximately two-, five-, and three-fold respectively. 
Concomitant use of PAXIL with other drugs metabolized by cytochrome 
P4SOIID6 has not been formally studied but may require lower doses 
than usually prescribed for either PAXIL or the other drug. 

Therefore, co-administration of Faxil with other drugs that: are 
metabolized by this isozyme, including certain antidepressants 
(e.g .. nortriptyline, amitriptyline, imipramine, desipramine and 
fluoxetine), phenothiazines (e.g., thioridazine) and Type lC anti-
arrhythmics (e.g., propafenwne, flecainide and encainidel, or that 
inhibit this enzyme (e.g., quinidine), should be approached with 
caution. 

At sc.eady state, when the P450 IID6 pathway is essentially saturated, 
paroxetine clearance is governed by alternative P450 isozymes which, 
unlike P.,0 IID6 , show no evidence of saturation. (see PRECAUTIONS-
Tricyclic Antidepressants) . 

Dryss Metabolized by P4SOIIIA4 

An in vivo interaction study involving the co-administration under 
steady-state conditions of paroxetine and terfenadine, a substrate 
for cytochrome P4503A4, revealed no effect of paroxetine on 
terfenadine pharmacokinetics. In addition, in vitro studies have 
shown ketoconazole, a potent inhibitor of cytochrome P 4503A4, to be 
at least 100 times more potent than paroxetine as an inhibitor of 
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the metabolism of severa.l substrates for this .:!nZYJIIe, includi99 
terfenadine, astemizcle, cisapride, triazolam, and cyclospor.in .• 
Based on the assumption that the relationship between ........... 
vitro Ki and its lack of effect on terfenadine's in vivo ... - ' ...... 
predicts its effect on other 3A4 substrates, pa:::-oxetine's extent·of 
inhibition of 3A4 activity is not likely to be of clinical 
significance. 

Tricyclic Antidepheesants lTCAl 

Caution is indicated in the co-administration of tricyclic 
antidepressant:& (TCAs) with PAXIL, because paroxetine may inhibit TCA 
metabolism. Plasma TCA concentrations may need to be monitored, and 
the dose of TCA may need to be reduced, if a TCA is co-administered 
with PAXIL (see PRECAUTIONS-Drugs Metabolized by Cytochrome P450IID6 ) • 

pruc;as Hi']lhly Bound to Plasma Prgteiu 

Because paroxetine is highly bound to plasma protein, administration 
of Paxil to a patient taking another drug that is highly protein 
bound may cause increaaed free concentrations of the other drug, 
potentially in adve:::-se Conversely, adverse effects 
could result from of paroxetine by 
ether highly bound drugs. 

Alcohol 

Although Paxil does not increase the impairment of mental and motor 
skills caused by alcohol, patients should be advised to avoid alcohol 
while taking Paxil (paroxetine hydrochloride) . 

Lithium 

A multiple-dose study has shown that there is no pharmacokinetic 
interaction between Paxil and lithium carbonate. However, since 
there is little clinical experience, the concurrent administration of 
paroxetine and lithium should be undertaken with caution. 

D1goxip 

The steady-state pharmacokinetics of paroxetine was not altered 

16 

3'�DQG�2&'�SDUR[HWLQH�3DJH����RI����



when administered with digoxin at steady state. Mean digoxin AUC 
at steady state decreased by in the presence of paroxetine. 
Since there is little clinical experience, the concurrent 
administration of paroxetine and digoxin should be undertaken with 
caution. 

Diazepam 

Under steady-state conditions, diazepam does not appear to affect 
paroxetine kinetics. The effects of paroxetine on diazepam were 
not evaluated. 

Procycljdjne 

Daily oral dosing of Paxil (30 mg q.d.! increased steady-state AUC0 _ 

24 , c.,.. and C...m values of procyclidine (5 mg oral q.d.) by 35%, 37\ 
and 67%, respectively, compared to procyclidine alone at steady 
state. If anticholinergic effects are seen, the dose of 
procyclidine should be reduced. 

Beta-Blockers 

In a study where propranolol (80 mg b.i.d.) was doaed orally for 18 
days, the established steady-state plasma concentrations of 
propranolol were unaltered during with Paxil (30 
mg q.d.) for the final 10 days. The effects of propranolol on 
paroxetine have not been evaluated. (see ADVERSE REACT-IONS-
Postmarketing Reports) . 

Theophylline 

Reports of elevated theophylline levels associated wit·h •l'axil 
treatment have been reported. While this interaction has not been 
formally studied, it is recommended that ;lev.ecls ·be 
monitored when these drugs are concurrently administered. 

Electrgcgnyulsiye Therapy (ECT) 

There are no clinical studies of the combined uee of ECT and Paxil. 

17 

3'�DQG�2&'�SDUR[HWLQH�3DJH����RI����



Carcinogenesis, Mutagenesis, Impairment of Fertility 

c . . arc1nogenes1s 

'fwo-year carcinogenicity studi..,a were conducted in rodents given 
paroxetine in the diet at l, 5, and 25 mg/kg/day:·._; 

<ra.ts). These up (mouse) and 
(rat) times the maximum recommended human dose for 
depress .... MRHD .. 

. 6 0 
in-;.-...these· ;p.rc.ittogenicity .·studies:; wer-e· only 2; 0 (mouse) and 
(rat) times the MRiiD for OCD. There was a significantly greater 
number of male rats in the high-dose group with reticulum cell 
sarcomas (1/100, 0/50, 0/50 and 4/50 for control, low-, middle- and 
high-dose groups, respectively) and a significantly increased 
linear trend a.c ... oss dose groups for the occurrence of 
lymphoreticular tumors in male rats. Female rats were not 
affected. Although there was a dose-related increase in the number 
of tumors in mice, there was no drug-related increase in the number 
of with tumors. The relevance of these findings to humans is 
unknown. 

Paroxetine produced no genotoxic effects in a battery of 5 in vitro 
and 2 in vivo assays that included the following: bacterial 
mutation assay, neuse lymphoma mutation assay, unscheduled DNA 
synthesis assay, dnd tests for cytogenetic in vivo in 
mouse bone marrow and in vitro in human lymphocytes and in a 
dominant lethal test in rats. 

Impairment gf Fertility 

A reduced pregnancy rate was found in reproduction studies in rats 
at a dose of paroxetine of 15 mg/kg/day which is 2.9 times the MRHD 
fo!. or 2. 4 times the MRHD for OCD on a mg/mz basis. 
lrrev. l.e lesions occurred in the reproductive tJ::act of male 
rats -31 .... dosing in ·coxicity studies for 2 to 52 weeks. These 
lesions consisted of vacuolation of epididymal tubular epithelium 
at 50 mg/kg/day and atrophic changes in the seminiferous tubules of 
the testes with arrested spermatogenesis at 25 mg/kg/day (9.8 and 
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4 •. 9 ; .. t.imes . the ·MRHD for 4 .1 
OCD ·and PD mg/m2 basis). . . . 
Pregnancy 

Teratogenic Effects - Pregnanqy CaJ?_$gO,q C 

Reproduction studies were performed at doses up 
in dur:i,ij!;Jj 

2.2 
human dose 

8 :l. 1. 9 (rabbit) times t:ithe ·:MRHD for oco.,· . ., " . .. . .. :· ..... _ ... ,.,_ \-

basi:s. The.se. studies have revealed no evidence of teratogenic 
effer.ts. However, in rats, there;was ar, increase 
during the first 4 days of lactat:i,:pn .. wl}en dosing. 
the last trimester of gestation and continued throughout 
This effect occurred at a dose of 1 mg/kg/day or 0.19·times •. (mg/m2). ... . . 
the MRHD for depression and at 0 (mg/m2 ) 

The. dose for rat pup was not 
cause of these deat:hs is not known. There are no adequate and 
well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, 
this drug should be used pregnancy only if the potential 
benefit justifies the potential risk.to the fetus 

Labor and Delivery 

The effect of paroxetine on labor and delivery in humans is 
unknown. 

Nursing Mothere 

Like other drugs, paroxetine is secreted in human milk, and 
caution should be exercised when Paxil (paroxetine hydrochloride) 
is to a nursing woman. 

Pediatric Use 

Safety and effectiveness in the pediatric population have not been 
estab:!.ished. 
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Geriatric: Uae 

In worl<lwide premarketing Paxil clinical trials, 17\ of Paxi .. l-
treated patients (approximately 700) were 65 years of age or older .. 
Pharmacokinetic stud.i.es revealed a decreased clearance in the 
elderly, and a lower et:art:i!lg dooe is recommended; there ·were, 
however, no overall differences in the adverse event profile 
between elderly and younger patients, and effectiveness was similar 
in younger and older patients.. (See CLINICAL PHAFMACOL.OGY and 
DOSAGE AND ADMINISTRATION. ) 

ADVERSE REACTIONS 

Associated with Discontinuation of Treatmeut 

Twenty percent of (1, 199/6, 145) of Paxil patients in worldwide 
clinical trials in depreEsion and 11.8\ (64/542) and 9.4\ (44/469). 
of Paxil patients in worldwide trials. in OCD and .. 
respectively, discontinued treatment due to an adverse event. The 
most common event:s associated with discontinuat:ion and 
considered to be drug related (i.e., those events associated with 
dropout at a rat:e approx1mat:ely t:wice or great:er for Paxil compared 
to placebo) included the following: 
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-
Deprr.Aion OCD 

Pull .,.... Pad Pllcebc P.,-.Q 
CNS 
Sc)mnolence 2.3% 0.7% 1:9% 
Insomnia 1.7% 0% 1.3% 0.'3% 
Agttallon 1.1% 0.5% 

1.1% 
AIJX!!tty 

1.5% 0% 
GliWolnleStlnal 
Ccmstipatlon 1.1'% 0% 
Nausea 3.2% 1.1% 1.9% 0% 3.2% 1.2% 
Dian flea 1.0% 0.3% 
Dry.mouth 1.0% 0.3% 
Vumlting 1.0% 0.3% 
Other 
Asthenia 1.6% 0.4% 1.9% 0.4% 
Abnormal 1.6% 0% 2.1% 0% 
ejaculation' 
Sweating 1.0% 0.3% 
Impotence' 1.5% 0% 

Where nurnbn .,. not pniVidld the incicllllla Gl tile 8dwne-* PAXU. Pllllnls- not >1% or- giUIIIr thlln or equal 
to two lima the lncldenc:e Gl 

1. InCidence COIIeCied for genclllr. 
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.•. 
Qepres&ign ... ,. _ _...__,. .. .. 

The most commonly observed adverse events associated with the use 
of (incidence of 5\ or greater and incidence for Paxil 
at least twice that [or placebo, derived from Table 1 below) were: 
asthenia, sweating, nausea, decreased appetite, somnolence, 
dizziness, insomnia, tremor, nervousness, ejaculatory disturbance 
and other male genital disorders. 

Ob!'es_siye SOPJPulaiye Diaprder 

The most commonly observed adverse events associated 'Vith:!:the .. :use 
·(incidence of St or greater and 

at least twice ·that of placebo, derived from Tabl'e 2 "lbelow)"''·'Were: 
nausea, dry mouth, decreased appetite, constipation,·· dizziness, 

. tremor, sweating, i111potenc_e ·,and abnormal ·t:j 

Pani·c ·Disprder 

The most commonly observed adverse events associatedvith-the use 
of (ir.cidence of St or greater and incidence for Paxil 
at least twice that for placebo, derived from Table 2 below··were: 

. . '· . . ' - .... ·- . . .. . 
asthenia, sweating, decreased appetite, libido decreased, ··tremor, 
abnormal ejaculation, female genital disorders and impotence. 

Incidence in Controlled Clinical Trials 

Depression 

Table 1 enumerates adverse events occurred at an incidence of 
1% cr more among paroxetine-treated who participated in 
shvrc term (6-week) trials in which patients 
were dosed in a range of 20 to SO mg/day. Reported adverse events 
were classified using a standard COSTART-based Dictionary 
terminology. 

The prescriber should be aware that these figures cannot be used to 
predict the incidence of side effects in the course of usual 
medical practice where patient characteristics and other factors 
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differ from those which prevailed in the clinical trials. 
Similarly, the cited frequencies cannot be compared with figures 
obtained from other clinical investigations involving different 
treatments, uses and investigators. The cited figures, however, do 
provide the ptescribing physician with some basis for estimating 
the relative contribution of drug and nondrug factors to the side 
effect incidence rate in the population studied. 

BcdySyatem Preferred Term Pax II Placebo 
(nll421) (nll421) 

Body as a 1/Vhole Headache 18% 17% 
Asthenia 15% 6% 

Cardiovascular Palpitation 3% 1% 
Vasodilation 3% 1% 

Dermatologie Sweating 11% 2% 
Rash 2% 1% 

Gastrointestinal Nausea 26% 9% 
Dry Mouth 18% 12% 
Constipation 14% 9% 
Diarrhea 12% 8% 
Decreased Appetite 6% 2% 
Flatulence 4% 2% 
Oropharynx Disorder'l 2% 0% 
Dyspepsia 2% 1% 

Musculoskeletal Myopathy 2% 1% 
Myalgia 2% 1% 
Myasthenia 1% 0% 

Nervous System Somnolence 23% 9% 
Dizziness 13% 6% 
Insomnia 13% 6% 
Tremor 8% 2% 
Nervousneso; 5% 3% 
Anxiety 5% 3% 

4% 2% 
Libidr, Decreased 3% 0% 
Druf,Qed Feeling 2% 1% 
Contusion 1% 0% 

Respiration Ya\1!11 4% 0% 
Speetal Senses Vision 4% 1% 

Taste ?erversion 2% 0% 
Urogenital System Disturbance3·• 13% 0% 
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--- Other Male Genital 10% 0% 
Disorders3.6 

Urinary Frequency 3% 1% 
Urination Disorder" 3% 0% 
Female Ger1Jial DisordenJ'-1 2% 

OQ!'ef?:si ye-Comp_ul siye pi sorder anQ. pi aorder ... 

Table 2 enumerates adverse events that occurred at a_.r-frequency .of 
2% or more among OCD patients on Paxil who participate.d 'n placebc:l--
controlled trials of 12-weeks duration in which patients were dosed 
in a range of 20 to 60 mg/day or among patients with panic disorder 
on Paxil who participated in placebo.controlled trials of J:o·to 12 
weeks duraticn in which patients were. 'dosed in a range· of. ''to • 
60 mg/day. 

Table 2 
Treatment Emergent Adverse Experience Incidence In Placebo-Controlled 

Clinical Trials for Obsessive Compulsive Disorder and Panic Disorder1 

Obsessive 
Compulsive Panic Disorder 

Disorder 
Paxil Placebo Pun Placebo 

Body System Preferred Term (n-541) (n .. l65) (n-469) (n•324) 
Body as a Whole Asthenia 22% 14% 14% 5% 

Abdominal Pain 4% 3% 
Chest Pain 3% 2% 
Back Pain 3% 2% 
Chills 2o/o 1% 2% 1% 

Cardiovascular V asodilalion 4% 1% 
Palpitation !o/o 0°/o 

Dermatologic Sweating 9% 3% 14% 6% 
Rash 3% 2% 

Gastrointestinal Nausea 23% 10% 23% 17% 
Dry Mouth 18% 9% 18% 11% 
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Constipation 16% 6% 8% 5% 
Dilirdlea 10% 10% 1!% 7% 
Docreasecl ]\ppeti!c 9o/o 3% 7'Yo 3'' •• 

c '-- ..... "",_ __._; 4% 3% !% Inso. 2_1% 13% 18% ' . ' 
Somnolence 24% 7% 19% 11% 
Dizziness 12% 6% l_'t% 10% 
Tremor 11.% 1% 9% 
Nervousness 9% 8% 

'l_o/o lo/e 
Agitation 5% 4% 
Anxiety 5% 4% 
Abnormr.&l ·Dreams 4% 1% 
Concentration 3% 2% 
Depersonalization 3% 0% 
Myoclonus 3% 0% 3% 2% 
Amnesia 2% 1% 

Respiratory System Rhinitis 3% 0% 
Special Senses Abnormal Vision 4% 2% 

Taste Perversion 2% 0% 
Urogenital System Abnormal Ejaculationz 23% 1% 21% 1% 

Female Genital Disorcter 3% 0% 9% lo/o 
lmpotencez 8% 1% So/o 0% 
Urinary Frequency 3% 1% 2% 0% 
Urination Impaired 3% 0% 
Urinary Tract Infection 2'Yo 1% 2% 1% 

I. Events reported by at least 2% of OCD or panic diaolder Pull-lrNI8d patientl1re included, OXQipt the following 
events which hld1n Incidence on :ocoJ: ldamin.llll81n, agUtian, 1nxiety, bKk plln, cough fncleuect, 
Cleprelaion, llypwkinesi8, 'nfedlon, phlurngllia, NIPfttory ditOnler,lllinl!l!l and alnulllls. (Panic 
dilolder): llllnOIIMI dno-, abnolnl81 villan, dle8t ..,., couglllncnnld, Clepefaon8IIUII·dlpriUIDM, 
dvamenorrhe•. clyapapata, nu ayndtOme, heldlche, lnfKtiOn. myll;lll, -· palpl!aHM,,_..oall, 
l)lwynglli$, rash,· nospntoly disorder. linUiiliS, 11118 pant8fllan. nun., UINIIon llld <VIIIOCiilaflM. 

2. PCR:CIIII&C c:omctcd for &cndct. 

Dose Dependency of Adverse Events 

A comparison of adverse event rates in a fixed-dose study 
comparin:3 Paxil 10, 20, 30 and 40 mg/day -..,ith placebo in the 
treatment of depression revealed a clear dose dependency for 
some of the more common adverse events associated with Paxil 
use, as shown in the followihg table: 
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Table 3 Treatment-Emergent Adverse Experience Incidence 
in a Deprea•ionDoae-Campari•on Trial* 

Body System/ 
Preferred Tenn 
Body as a Whole 
Asthenia 

Dermatology 
Sweating 

Gastrointestinal 
Constipation 
Decreased 
Appetite 

Diarrhea 
Dry Mouth 
Nausea 

Nervous System 
Anxiety 
Dizziness 
Nervousness 
Paresthesia 
Somnolence 
Tremor 

Special Senses 
Blurred Vision 

Urogenital 
System 
Abnormal 
Ejaculation 

Impotence 
Male Genital 

Placebo 

n•51 

0.0% 

2.0% 

5.9% 

2.0% 
7.8% 
2.0% 

13.7% 

0.0% 
3.9% 
0.0% 
0.0% 
7.8% 
0.0% 

2.0% 

0.0% 
0.0% 

Pull 
10 mg 20 mg 30 mg 40 mg 

n•102 n•104 n=101 n•102 

1.0% 

4.9% 

2.0% 
9.8% 

10.8% 
14.7% 

2.0% 
6.9% 
5.9% 
2.9% 

12.7% 
0.0% 

2.9% 

5.8% 
1.9% 

10.6% 

6.7% 

7.7% 

5.8% 
19.2% 
18.3% 
26.9% 

5.8% 
6.7% 
5.8% 
1.0% 

18.3% 
7.7% 

2.9% 

6.5% 
4.3% 

13.9% 

8.9% 

9.9% 

4.0% 
7.9% 

15.8% 
34.7% 

5.9% 
8.9% 
4.0% 
5.0% 

208% 
7.9% 

2.0% 

10.6% 
6.4% 

12.7% 

11.8% 

12.7% 

4.9% 
14.7% 
20.6% 
36.3% 

5.9% 
12.7% 
2.9% 

5.9% 
21.6% 
14.7% 

7.8% 

13.0% 
1.9% 

Disorders 0.0% 3.8% 8.7% 6.4% 3.7% 
*Rule for including adverse events in table: incidence at least 5% for one of paroxetine groups and 
.::. twice the placebo incidence for at least one paroxetine group. 

In a study comparing placebo and Paxil 20, 40 and 
60 mg in the treatment of OCD, there \.as ··no clear 
relationship between adverse events and the dose .of. Paxil to 
which patients were assigned. No new adverse events were 
observed in the Paxil 60 mg dose group compared to any of 
the other treatment groups. 

In a fixed-dose study comparing placebo and Paxil 10, 20 and 
40 mg in the treatment of panic disorder, there was no clear 
relationship between adverse events and the dose of Paxil to 
which patients were assjgned, except for asthenia, dry 
mouth, anxiety, libido decreased, tremor and abnormal 
ejaculation. In flexible dose studies, no new adverse 
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--- observed in -pat-ients . receiving 
c_ol!lpared· -any ot the- other, groups. 

Adaptation to Cereain Adverse Events 

Over a 4- to 6-week period, there was evidence of adaptation 
to some adverse events with continued therapy (e.g., nausea 
and dizziness), but less to other effects (e.g., dry mouth, 
somnolence and asthenia) . 

Weight and Vital Sign Changes 

Significant weight loss may be an undesirable result of 
treatment with Paxil for some patients but, on average, 
patients in controlled trials had minimal (about 1 pound) 
weight loss vs. smaller changes on placebo and active 
control. No significant changes in vital signs (systolic and 
diastolic blood pressure, pulse and temperature) were 
observed in patients treated with Paxil in controlled 
clinical trials. 

ECG Changes 

In an analysis of ECGs obtained in 682 patients treated with 
Paxil and 415 patients treated with placebo in controlled 
clinical trials, no clinically significant changes were seen 
in the ECGs of either group. 

Liver Function Tests 

In placebo-controlled clinical trials, patients treated with 
Paxil exhibited abnormal values on liver function tests at 
no greater rate than that seen in placebo-treated patients. 
In particular, the Paxil-vs. -placebo comparisons for 
alkaline phosphatase, SGOT, SGPT and bilirubin revealed no 
differences in the percentage of patients with marked 
abnormalities. 

Other Events Observed During the Premarketing of 
Paxil (paroxetine hydrochloride) 

During its premarketing assessment in multiple 
doses of Paxil were administered to G,l4S patients in phase 
2 and 3 studies. The conditions and duration of exposure to 
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Paxil varied greatly and included (in overlapping 
categories) open and double-blind st•Jdies, uncontrolled and 
controlled studies, inpatient and outpatient studies, and 
fixed-dose and titration studies. During 
clin.i,r;:ab .J:r.ials .. in oCD;:"and 
patients, :.respecti vely;''i· ·:··received -.multiple . . 
Untoward events associated with this exposure '.:are recorded 
by clinical investigators using terminology of their own 
choosing. Consequently, it is not possible to provide a 
meaningful estimate of the proportion of individuals 
experiencing adverse events without first grouping similar 
types of untoward events into a smaller number of 
standardized event categories. 

In the tabulations that follow, reported adverse events were 
classified using a standard COSTART-based Dictionary 
termin<:>logy. The frequencies presented, 
represent the proportion of the 7, 156 patients exposed to 
multiple doses of Paxil (paroxetine hydrochloride) who 
experi•:nced an event of the type cited on at least one 
occasion while receiving Paxil. All reported events are 
included except those already listed in Tables 1 and 2, 
those reported in terms so general as to be uninformative 
and those events where a drug cause was remote. It is 
important to emphasize that although the events reported 
occurred during treatment with pa1.oxetine, they were not 
necessarily caused by it. 

Events are further categorized by body system and listed in 
order of decreasing frequency according to the following 
definitions: frequent adverse events are those occurring on 
one or more occasions in at least 1/100 patients (only those 
not already listed in the tabulated results from placebo-
controlled trials appear l.n this listing); infrequent 
adverse events are those occurring l.n 1/100 to 1/1000 
patients; rare events are those occurring in fewer than 
1/1000 patients. Events of major clinical 1mportance are 
also described in the PRECAUTIONS section. 

Body as a Whole: frequent: chills, malaise; infrequent: 
allergic reaction, carcinoma, face edema, moniliasis, neck 
pain; rare: abscess, adrenergic syndrome, cellulitis, neck 
rigidity, pelvic pain, peritonitis, ulcer. 
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- Cardiovascular System: frequent: hypertension, syncope, 
tachycardia; infrequent: bradycardia, conduction 
abnormalities, electrocard.iogram abnormal, 
hypotension, migraine, peripheral vascular disorder; rare: 
angina pectoris, arrhythmia, atria.l fibrillation, bundle 
branch block, cerebral ischemia, cerebrovascular accident, 
congestive heart failure, heart -block, low cardiac output, 
myocardial infarct, myocardial ischemia, pallor, phlebitis, 
pulmonary embolus, supraventricular extrasystoles, 
thrombophlflbitis, thrombosis, varicose vein, vascular 

; -··; 

headache, ventricular extrasystoles. 

Digestive System: infrequent: bruxism, 
eructation, gastroenteris, gingivitis, glossitis, increased 
salivation, liver function tests abnormal, mouth ulceration, 
rectal hemorrhage, ulcerative stomatitis; rare: aphthous 
stomatitis, bloody diarrhea, bulimia, choleithiasis, 
duodenitis, enteritis, esophagitis, fecal impactions, fecal 
incontinence, gastritis, gum hemorrhage, hematemesis, 
hepatitis, ileus, intestinal obstruction, jaundice, melena, 
peptic ulcer, salivary gland enlargement, stomach ulcer, 
stomatitis, tongue discoloration, tongue edema, tooth 
caries, tooth malformation. 

Endocrine System: rare: diabetes mellitus, hyperthyroidism, 
thyroiditis. 

Hemic and Lymphatic Systems: infrequent: anemia, leukopenia, 
lymphadenopathy, purpura; rare: abnormal erythrocytes, 
basophilia, eosinophilia, hypochromic anemia, iron 
deficiency anemia, leukocytosis, lymphedema, abnormal 
lymphocytes, lymphocytosis, microcytic anemia, monocytosis, 
normocytic anemia, 

Metabolic and Nutritional: frequent: edema, weight gain, 
weight loss; infrequent: hyperglycemia, peripheral edema, 
SGOT increased, SGPT increased, thirst; rare: alkaline 

increased, bilirubinemia, BUN increased, 
creatinine phosphokinase increased, dehydration, gamma 
globulins increased, gout, hypercalcemia, 
hypercholesteremia, hyperkalemia, hyperphosphatemia, 
hypocalcemia, hypoglycemia, hypokalemia, hyponatremia, 
ketosis, lactic dehydrogenase increased. 
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Musculoskeletal System: :frequent: .. arthralgia'; 
arthritis; rare: arthrosis, bursitis, 
osteoporosis, generalized·. spasm, tenosynovitis, 

infrequent: 
myositis, 

tetany. 

Nervous System: :frequent: amnesia, CNS stimulation, 
concentration impaired, depression, emotional lability, 
vertigo; infrequent: abnormal thinking, akinesia, alcohol 
abuse, ataxia, convulsion, depersonalization, dyston'ia, 
hallucinations, host±li.tY, hyperkinesia, hypertonia, 
hypesthesia;. ;incoordination, lack of emotion, manic .. ' ' :· ·. --. 
reaction, neurosis,. paralysis, paranoid reaction; rare: 
abnormal electroencephalogram, abnormal gait, antisocial 
reaction, aphasia, choreoathetosis, circumoral para:sthesias, 
delirium, delusions, diplopia, drug dependence, dysarthria, 
dyskinesia, euphoria, extrapyramidal -··syndrome, 
fasciculations, grand mal convulsion, hyperalgesia, 

hysteria, libido increased, manic-depressive 
reaction, meningitis, myelitis, neuralgia, neuropathy, 
nystagmus, peripheral neuritis, psychosis, psychotic 
depression, reflexes decreased, reflexes increased, stupor, 
trismus, withdrawal syndrome. 

Respiratory System: frequent: cough increased, rhinicis; 
infrequent: asthma, bronchitis, dyspnea, epistaxis, 
hyperventilation, pneumonia, respiratory flu, sinusitis, 
voice alteration; rare: emphysema, hemoptysis, hiccups, lung 
fibrosis, pulmonary edema, sputum increased. 

Skin and Appendages: frequent: pruritus; infrequent: acne, 
alopecia, dry skin, ecchymosis, eczema, furunculosis, 
urticaria; rare: angioedema, contact dermatitis, erythema 
nodosum, erythema multiforme, fungal dermatitis, herpes 
simplex, herpes zoster, hirsutism, maculopapular rash, 
photosensitivity, seborrhea, skin discoloration, skin 
hypertrophy, skin ulcer, vesiculobullous rash. 

Special Senses: frequent: tinnitus; infrequent: abnormality 
of accommodation, conjunctivitis, ear pain, eye pain, 
mydriasis, otitis media, taste loss, visual field defect; 
rare: amblyopia, anisocroia, blepharitis, cataract, 
conjunctival edema, corneal ulcer, deafness, exophthalmos, 
eye hemorrhage, glaucoma, hyperacusis, keratoconjunctivitis, 
night blindness, otitis externa, parosmia, photophobia, 
ptosis, retinal hemorrhage. 

30 

3'�DQG�2&'�SDUR[HWLQH�3DJH����RI����



Urogenital System: infrequent: abortion, amenorrhea, breast 
pain, cystitis, dysmenorrhea, dysuria, tteiiiC(tturJi!a.;: 
menorrhagia, nocturia, polyuria, urethritis, . uriniry 
incontinence, retention, urinary urgency, vaginitis; 
rare: breast atrophy, breast carcinoma, breast enla-rgemem>:; . 

. •-'· . ""'-·""" breast neoplasm, epididymitis., female lactation, 
breast;. kidney calculus, kidney function abnormal, kidney 
pain, leukorrhea, mastitis, metrorrhagia, nephritis, 
oliguria, prostatic carcinoma, pyur.ia, urethritis.·,,· utel:.j,'tle 
spasm, vaginal moniliasis,: · ·· , .. 

Poetmarketing Reports 

Voluntary reports of adverse events in patients taking Paxil 
that have been received since market introduction and not 
listed above that may have no causal relationship with 
drug include acute pancreatitis. elevated liver function 
tests (the most severe cases weLc deaths due to liver 
necrosis, and grossly elevated transaminases associated with 
severe liver dysfunction), Guillain-Barre syndrome, toxic 
epidermal necrolys is, priapism, thrombocytopenia, syndrome 
of inappropriate ADH symptoms suggestive of 
prolactinemia and galactorrhea, neuroleptic malignant 
syndrome-like events; extrapyramidal symptoms which have 
included akathisia, bradykinesia, cogwheel rigidity, 
dystonia, hypertonia, oculogyric crisis which has been 
associated with concomitant use of pimozide, tremor and 
trismus; and serotonin syndrome, associated in some cases 
with concomitant use of serotonergic drugs and with drugs 
which may have impaired Paxil metabolism (symptoms have 
included agitation, confusion, diaphoresis, hallucinations, 
hyperreflexia, myoclonus, shivering, tachycardia and 
tremor) . There have been spontaneous reports that abrupt 
discontinuation may lead to symptoms such as dizziness, 
sensory disturbances, agitation or anx:.eLf, nausea and 
sweating; these events are generally "''..:.i.f-limiting. There 
has been a case report of an elevated phenytoin level after 
4 weeks of Paxil and phenytoin co-administration. There has 
been a case report of severe hypotension when Paxil was 
added to chronic metoprolol treatment. 
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-- DRUG ABOSB AND DBPBNDBNCB 

Controlled Substance Claaa 

Paxil (paroxetine hydrochloride) 
substance. 

Physical and Psychologic Dependence 

is not a controlled 

Paxil has not been systematically studied in animals or 
humans for its potential for abuse, tolerance or physical 
dependence. Hhile the clinical trials did not reveal any 
tendency for any drug-seeking behavior, these observations 
were not systematic and it is not possible to predict on the 
basis of this limited experience the eY.tent to which a eNS-
active drug will be misused, diverted and/or abused once 
marketed. Consequently, patients should be 
carefully for history of drug abuse, and such pat.ients 
should be observed closely for signs of Paxil misuse or 
abuse (e.g_, development of tolerance, incrementati·.:ms of 
dose, drug-seeking behavior}. 

OVERDOSAGE 

Human Experience 

No deaths were reported following acute overdose with Paxil 
alone or with other drugs and/or alcohol (18 
cases, with doses up to 850 mgl during premarketing clinical 
trials in depression, OCD, and panic disorder. Signs and 
symptcms of overdose with Paxil included: nausea, vomiting, 
drowsiness, sinus tachycardia and dilated pupils. There were 
no reports of ECG abnormalities, coma or convulsions 
following overdosage with Paxil alone. 

OVerdosage Management 

Treatment should consist of those general measures employed 
in the management of overdosage with any antidepressant. 
There are no specific antidotes for Paxi.l. Establish and 
maintain an airway; ensure adequaLe oxygenation and 
ventilation. Gastric evacuation either by the induction of 
emesis or lavage or both shot:.ld l:.e performed. In most 
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cases, following evacuation, 20 to 30 grams of activated 
charcoal may be administered every 4 to 6 hours during the 
first 24 to 48 hours after ingestion. An ECG should be 
taken and monitoring of cardiac function instituted if there 
is any evidence of abnormality. Supportive care with 
frequent monitoring of vital signs and careful observation 
is indicated. Due ':O the large volume of distrib;Jtion of 
Paxil, forced diuresis, dialysis, hemoperfusion and exchange 
transfusion are unlikely to be of benefit. 

A specific caution involves patients taking or recently 
having taken paroxetine who might by accident or 
intent excessive quantities of a tricyclic antidepressant. 
In such a case, accumulation of the tricyclic and its 
active metabolite may 1ncrease the of clinically 
significant sequelae and extend the time needed for close 
medical observation. 

In managing overdosage, consider the possibilit:.y of 
multiple-drug involvement. The physician should consider 
contacting a poison control center for additional 
informacion on the t.reatment of any overdose. Telephone 
numbers for certified poison control centers are listed in 
the Physicians' Desk Reference (PDRl. 

DOSAGE AND ADMINISTRATION 

Depression 

psual Ipjtjal posage 

Paxil (paroxetir.e hydrochloride) should be administered as a 
single daily dose, usually in the morning. The recommended 
initial dose is 20 mg/day. were dosed in a range 
of 20 to 50 mg/day in the clinical trials demonstrating the 
antidepressant effectiveness of Paxil. As with all 
antidepressants, the full antidepressant effect may be 
delayed. Some patients not responding to a 20 mg dose may 
benefit from dose increases, in 10 m9/day increments, up to 
a maximu.n of 50 mg/day. Dose changes should occur at 
intervals of at least l week. 

Maiptenance Therapy 
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There is no body of evidence available to answer the 
question of how long the patient treated with Paxil should 
remain on it. It. is generally agreed that acute episodes of 
depression require several months or longer of sustained 
pharmacologic therapy. Whether the dose of an 
antidepressant needed to induce remission is identica 1 to 
the dose needed to mainta1n and/or sustain euthymia is 
unknown. 

Systematic evaluation of the efficacy of Paxil (paroxetine 
hydrochloride) has shown that efficacy is maintained for 
periods of up to l year with doses that averaged about 30 
mg. 

Obsessive Compulsive Disorder 

Usual Initial posage 

Paxil should be administered as. a single daily dose, usually 
in· the morning. The,:..:::r:-econunended. dose of Pald:l< in' the 

. • . .. -.... ' . . . ,-,, 

treatment of OCP is 40 mg · Patients should. 
on 20 mg/day and the cicse can be .. increased 
increments. Dose change$ occur at interval'&· of at 
least 1. week. Patients :were in a range· of 20 to 60 
mg/day · in the clinical :,""trials demonstr.ating ' the 
effectiveness of Paxil in the treatment of OCD. The-maximum 
dosage should not exceed.;60 mg/day. 

Maintenance Therapy 

Long-term maintenance of efficacy demonstrated in a 6-
month relapse prevention trial. In this trial, patients 
with OCD to paroxetine demonst:rated a ·lower relapse 
rate cc•mpared to patients on placebo (see Clinical 
Pharmacology) . OCD is a chronic condition, and it is 
reasonable to consider continuation tor a responding 
patient. Dosage adjustments should be mac.'e to maintain the 
patient on the lowest effective dosage, am.1 patients should 
be periodically reassessed to determine the need for 
continued treatment. 

Panic Disorder 
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tJeua'l Ini·tial pgeage . -
Pax .. i:l. be administered daily ·de?Be, ... •\I.Sual,ly ----·t:."L-- . ·-. -·---- -··· _ .. , ... .·. ...... 

.. · The target in 
is 40 mg/day,, .. Sho):J'l,;dj,be 

Dose occur . 
incremeuts ·>.and at intervals of· at·>least l .. .Patients 

........... _4 ........... .. ;.-..... __ , • ·-··- . ... , •. ·.,,, _., .... t .• .• : .• ...... . 

a range of 10 
the of 

should not 

Long-.term maintenance of efficacy was demonstrated in a 3-
relapse p:.:evention triaL ·,-.In this trial, •patients 

with· panic disorder assigned to -paroxetine demonstrated a 
lower .::i:eiapse rate on:;·.p:l:acebo (Bee .. . ' - - - ' '•• . .. 
CLINICAL PHARMACOLOGY) . Panic . disorder is a chronic 
conditi'lJn, ·and it is reasonabl·e to ·consider · continuation -· ·.·. "'--· . ·- . 
fora_responding patient. Dosage adjustments should be made 
to ·mainta'in .. the patient on the lowest effective dosage, and 
pat:ients· sho.1ld be periodically reassessed to determine .the 
need for.continued treatment." 

Dosage for Elderly or Debilitated, and Patients with Severe 
Renal or Hepatic Impairment 

The recommended initial dose 10 mg/day for elderly 
patients, debilitated patients, and/or patients with severe 
renal or hepatic impairment. Increases may be made if 
indicated. Dosage should not exceed 40 mg/day. 

Switching Patients to or from a Oxiaase Inhibitor 

At least 
MAOI and 
14 days 

14 days should elapse between discontinuation of a 
initiation of Paxil therapy. Similarly, at least 
should be allowed after stopping Paxil before 

starting a MAOI. 

HOW SUPPLIED 

Paxil is supplied as film-coated, modified-oval tablets as 
follows: 
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10 mg.yellow. tablets engraved on the front on 
the back 10. 
NDC·0029-32iO-l3 Bottles of 30 . . . ;.. . 

20 mg pink, scored tablets engraved on the front with PAXIL 
and on the back with 20. 
NDC 0029-3211-13 Bottles of 30 
NDC 0029-3211-20 Bottles of 100 
NDC 0029-3211-21 SUP lOO's (intended for institutional use 
only) 

30 mg blue tablets engraved on the front with PAXIL and on 
the back with 30. 
NDC 0029-3212-13 Bottles of 30 

40 mg green· tablets engraved on the front with "PAX!L and on 
the back with 40. 
NDC 0029-3213-13 Bottles of 30 

Store between (15° and 30°C; (59° and 86°F). 
DATE OF ISSUANCE MONTH YEAR 

Beecham, 
SmithKline Beecham Pharmaceuticals 
Philadelphia, PA 19101 
Printed in U.S.A. 

Doc #LABPX7&9.AP1 
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10 mg yellow tablets engraved on the front with 
the back with 10. 

Bottles .of 30 · .... 'M·'-· 0 ' 

20 mg pink, scored tablets engraved on the front with PAXIL 
and on the back with 20. 
NDC 0029-3211-13 Bottles of 30 
NDC 0029-3211-20 Bottles of 100 
NDC 0029-3211-21 SUP 100's (intended for institutional use 
only) 

30 mg blue tablets engraved on the front with and on 
the back with 30. 
NDC 0029-3212-13 Bottles of 30 

40 mg green tablets engraved on the front with PAXIL 
the back with 40. 
NDC 0029-3213-13 Bottles of 30 

Store between (15° and 30°C; (59° and 86°F). 
DATE OF ISSUANCE MONTH YEAR 
CsmithKlinc Beecham, 
SmitbXline Beecham Pharmaceuticals 

PA 19101 
Printed in 

Doc #LABPX7&9.AP1 
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NDA 20-031/S-007 

SmithKiine Beecham Pharmaceuticals 
Attention: Michael J. Brennan, Ph.D. 
Four Falls Corporate Center, 
Route 23 & Woodmont Avenue, P.O. Box 1510 
King of Prussia, Pennsylvania 19406-0939 

Dear Dr. Brennan: 

Please refer to your supplemental New Drug Application dated December 6, 1994, sui>mitted 
pursuant to section 505(b) of the Federal Food, Drug, and Cosmetic Act providing for the use 
of Paxil• (paroxetine hydrochloride) 20 and 30 mg tablets in obsessive compulsive disorder 
(OCD). 

We acknowledge receipt of your amendments dated February 17, April 4, May 3, May 1 !'!, June 
9, July 6, and July 15, 1995 submitted to your NDA, a well as your amendment dated July 24, 
1995, providing for a final study report of long term treatment with Paxil in patients with OCD 
submitted to your IND. 

We have completed the fiWiew supplemetdal application and it is APPROVABLE. Before 
the application may be approved, however, It will be necessary for you to submit the toUowing 
information and respond to the following issues: 

CUNICAL 

1. Labeling 

Accompanying lhia letter (Attachment) is the AQancy's proposal for the labeling of Paxil®. 
OUr proposal is baaed on your labeling proposal submitted in your original supplement 

We have proposed a number of char:gea to your draft labeling, and explanations for 
these changes are prcwided in the bracketed comrnenta embedded within the proposed 
text. In certain inatancea, we have aaked you to further modify labeling. Oivlaion staff 
would be happy to meet with you to tfiscl.:.. any dlaagreementa you might have with any 
part of the propoaed labeling format co .111tnt 

We ha11e additionally highlighted, in the attached labeling, revisions requested by the 
Division in previous coneapondences. It Ia our intention that aU of these pending 
revisions can be resolved aa part of a final action on thla supplement 
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2. Safety Update 

Our review of the safety of paroxetine in the treatment of OCD was based on data 
accumulated through 12-10-93 for the integrated database and through 5-31-94 for 
serious events. You wiU need to submit a final safety update including safety data 
accumulated since these cutoff dates. 

The safety update should include an update on spontaneous reports for Paxil wor1dwide. 
We nr.Jte that in your ear1ier safety submission, you did not segregate and report 
sep'Jrately on reports in patients being treated for OCD. We ask that, as part of tllis 

update, you provide such a NPOrt, for the entire postmarketing experience for Paxil 
thus far. 

In addition, we ask that you conduct analyses to explore for age and gender effects on 
adverse event incidence. 

3. World Literature Update 

Prior to the approval of paroxetine for OCD we require an updated report on the wor1d's 
archival literature pertaining to the safety of paroxetine in this populAtion. This report 
should cover all relevant published papers, including clinical or preclinical data, that were 
not submitted with the original NDA or in subsequent amendments. 

We need your warrant that you have reviewed this literature systematically, and in detail, 
and that you nave discovered nc finding that would adversely affect conclusions about 
the safety of paroxetine in this population. The report should also detail how the 
literature search was co11r .ed, by whom (their credentials) and whether it relied on 
abstracts or full texts (inr· ., translations) of articles. The report should emphasize 
clinical data, but new findh ·• . "Jreclinical reports of significance should also 
be described. Should any " --q be judged important, a copy (transiated as 
required) should be submitteu our . N. 

4. Foreign Regulatory Updatell.iobellng 

5. 

We require a review of the status of au actions with regard to paroxetine in the treatment 
of OCO, either taken or pending before foreign regulatory aUthorities. Approval actions 
can be ncted, but we ask that you describe in detail any and all actions taken that have 
been negative, supplying a full explanation of the views of all parties and the resolution 
of the matter. If paroxetine is approved for use in OCD in any countries, we ask that you 
provide us current labeling for paroxetine in those countries, along with English 
translations when needed. 

Efficacy Data 

We ask that you perform and provide to us the results of exploratory analyses of the 
afficacy data for interactions on the basis of age and gender. 
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6. Pediatric OCD Studies 

Another deficiency yo..:r development program for this indication was the absence of 
safety and efficacy data for children and adolescents. This is a potentially important 
problem for OCD because of the very early age of onset for this disorder (peak age of 
onset is 9 for males and 12 for females). In fact, it is likely that many children and 
adolescents are already being treated with paroxetine for OCD, and it would be expected 
that such treatment would increase with the approval ..lf this new indication. Although it 
is true that you have not specifically sought approval for this indication in these age 
groups, ideally, data would be available to support (or refute) what is already occurring 
in clinical practice. We would like your commitment as well as a proposed completion 
date to conduct such studies following the approval of Paxil® for this indication. 

PHARMACOLOGY 

As with other serotonin reuptake inhibitors, we find it necessary to request that the 
decreased survival of rat pups in reproduction toxicology studies receive more emphasis 
in labeling. Because it is not clear whether this finding was related to effects of the drug 
on the developing fetus in utero or was secondary to postnatal drug effects on the dams 
and/or pups, we have labeled PAXIL® pregnancy category C. If you were to conduct a 
cross-fostering study that clearly established that the adverse effect on pup survival 
occurred as a result of a postnatal effect rather than an in utero effect of drug on the 
fetus, the labeling may be changed from pregnancy category C to pregnancy category 
B. We recommend that you submit the protocol for this study for our concurrence before 
initiating it. 

Please fifteen copies of the printed labels and other labeling, ten of which are individually 
mounted on heavy weight paper or similar paper. 

In addition, please submit three copies of the introductory promotional and/or advertising 
campaign that you propose to use for this new indication. All proposed m.:terials should be 
submitted in draft or mock-up form, not final print. Please submit one copy to this Division and 
two copies of both the promotional material and the package insert, directly to: 

Food and Drug Administration 
Division of Drug Marketing, Advertising and Communications 
HFD-240, Room 178-17 
5600 Fishers Lane 
Rockville, Maryland 20857 

Within 10 days after the date of this letter, you are required to amend the application, notify us 
of your intent to file an amendment, or follow one of the other options under 21 CFR 314.110. 
In the absence of such aCtion on your part, the FDA may proceed to withdraw the application. 
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In accordance with the policy described in 21 CFR 314.102(d) and in the Center for Drug 
Evaluation and Research Staff Manual Guide COB 4820.6, you may request an informal 
conference with the Division to discuss what further steps you need to secure approval. The 
meeting is to .be requested at least 15 days in advance. Alternatively, you rr.ay choose to 
receive such a report via a telephone call. Should you wish this conference or a telephone 
report, or should any questions arise concerning this NDA. please contad Mr. Paul David, 
Regulatory Management Officer, at (301) 594-2777. 

Under section 736(a)(1 )(B)(ii) of the Prescription Drug User Fee Ad of 1992, this letter triggers 
the remaining 50% of the fee assessed for this application. You will receive an invoice for the 
amount due within the next month. Payment will be due within 30 days of the date of this 
invoice. 

This drug mal "'Ot be legally marketed for the indication provided by this application until you 
have been no ed in writing that the application is approved. 

ATIACHMENT 

Paul Leber, M.D. 
Diredor 
Division of Neurop"armacological 

Drug Produds 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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ATTACHMENT 

DRAFT LABELING PROPOSAL 

Note: This draft of labeling is based on yo•.1r 12-6-94 labeling 
proposal. Brackets [] embedded within the text that follows 
include comments, explanations, and requests concerning the 
proposed draft labeling. For some sections, few changes were 
proposed, while others required more extensive modification. In 
some instances, we are asking you to provide additional data for a 
future draft of labeling. For eaee in review of the labeling 
modifications regarding the OCD indication and also unrelated 
changes proposed in recent FDA correspcndence, we have shaded in 
additions (' redliue font') and lined out ('strikeout' font) all the 
proposed changes to the c•\rrent existing labeling. In your next 
labeling proposal, please use this exact document as the starting 
document. Please use the 'strikeout' font to indicate the material 
you wish to delete and the 'redline' font to indicate the material 
you wish to add. 

PRESCRIBING INFORMATION 

PAXIL" 
brand of 
parox,·cine hydrochloride tablets 

DESCRIPTION 

(paroxetine hydrochloride) is an orally administered 
antidepressanc with a chemical structure unrelate<i to other 
selective serotonin reuptake inhibitors or to tricyclic, 

or other available antidepressant agents. It is the 
hydrochloride salt of a phenylpiperidine compound identified 
chemically as (-)-trans-4R-(4'-fluorophenyl)-3S-[(3',4'-
methylenedioxyphenoxy) methyl] piperidine hydrochloride hemihydrate 
and has the empirical formula of C19H20FN03HCl l/2H20. The molecular 
weight is 374.8 (329.4 as free base). The structural formula is: 

(Insert structural formula here} 

Paroxetine hydrochloride is an odorless, off-white powder, having 
a melting point range of 120° to 1380C and a solubility of 5.4 mg/mL 
in water. 

Each film-coated tablet contains paroxetine hydrochloride 
equivalent to paroxetine as follows: 20 mg pink {scored); 30 mg 
blue. Inactive ingredients consist of dibasic calcium phosphate 
dihydrate, hydroxypropyl methylcellulose, magnesium stearate, 
polyethylene glycols, polysorbate 80, sodium starch glycolate, 
titanium dioxide and one or more of the following: D&C Red No. 30, 
FD&C Blue No. 2. 
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CLINICAL PHARMACOLOGY 

Pharmacodynamics 

The antidepressant !md..&tant.:t.Q.bseetd,;ve,,!,, action of 
parox.etine is presumed f.o 15e Tlllked. to'*j;)Ofenti'iii'icin Of serotonergic 
activity in the central nervous system resulting from inhibition of 
neuronal reuptake of serotonin (5-hydroxy-tryptamine, 5-HT) . 
Scudies at clinically relevant doses in humans have demonstrated 
that paroxetine blocks the uptake of serotonin into human 
platelets. In vitro studies in animals also suggest that 
paroxetine is a potent and highly selective inhibitor of neuronal 
serotonin reuptake and has only very weak effects on norepinephrine 
and dopamine neuronal reuptake. In vitro radioligand binding 
studies indicate that paroxetine has little affinity for 
muscarinic, alpha1-, alpha2 -, beta-adrenergic-, dopamine (D2 )-,5-HT1-
, 5-HT2 - and histamine (ij) -receptors; antagonism of muscarinic, 
histaminergic and alpha1-adrenergic receptors has been associated 
with various anticholinergic, sedative and cardiovascular effects 
for other psychotropic drugs. 

Because the relative potencies of major metabolites 
are at most l./50 of the parent compound, they are essentially 
inactive. 

Pharmacokinetics 

Paroxetine hydrochloride is completely absorbed after oral dosing 
of a solution of the hydrochloride salt. In a study in which 
normal male subjects (n=l.S) received 30 mg tablets daily for 30 
days, steady-state paroxetine concentrations were achieved by 
approximately l.O days for most subjects, although it may take 
substantially longer in an occasional patient. At steady state, 
mean values of C...x• T_,., C..1n and T112 were 61.. 7 ng/mL (CV 45%} , 5. 2 
hr. (CV l.O%}, 30.7 ng/mL (CV 67%} and 21..0 hr. (CV 32%}, 
respectively. The steady-state and were about 6 and 
14 times what would be predicted from single-dose studies. Steady-
state drug exposure based on AUC0.]4 was about 8 times greater than 
would have been predicted from data in these subjects. 
The excess accumulation is a consequence of the fact that one of 
the enzymes that metabolizes paroxetine is readily saturable. 

In steady-state dose proportionality studies involving elderly and 
nonelderly patients, at doses of 20 to 40 mg daily for the elderly 
and 20 to 50 mg daily for the nonelderly, some nonlinearity was 
observed in both populations, again reflecting a saturable 
metabolic pathway. In to after 20 mg daily, 
values after 40 mg daily were only about 2 to 3 times greater than 
doubled. 

is extensively metabolized after oral administration. 
The principal metabolites are polar and conjugated products of 
oxidation and methylation, which are readily cleared. Conjugates 
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with glucuronic acjd and sulfate predominate, and major metabolites 
have been and identified. Data indicate that the 
metabolites have no more than 1/50 the potency of the parent 
compound at inhibiting serotonin uptake. The metabolism of 
paroxetine is accomplished in part by cytochrome P450 IID,. 
Saturation of this at clinical doses appears to account for 
the nonlinearity of paroxetine kinetics with increasing dose and 
increasing duration of treatment. The role of this enzyme in 
paroxetine metabolism also suggests potential 
interactions (see PRECAUTIONS) . 

Approximately 64' of a 30 mg oral solution dose of paroxetine was 
excreted in the urine with 2% as the parent compound and 62% as 
metabolites over a 10-day post-dosing period- About 36' was 
excreted in the feces (probably via the bile}, mostly as 
metabolites and less than 1% as the parent compound over the 10-day 
post-dosing period. 

Distribution 

Paroxetine distributes throughout the body, including the CNS, with 
only 1% remaining in the plasma. 

Protein Binding 

Approximately 95% and 93% of paroxetine is bound to plasma protein 
at 100 ng/mL and 400 ng/mL, respectively. Under clinical 
conditions, paroxetine concentrations would normally be less than 
400 ng/mL. Paroxetine does not alter the in vitro protein binding 
of or warfarin. 

Renal and Liver Disease 

Increased plasma concentrations of paroxetine occur in subjects 
with renal and hepatic impairment. The mean plasma concentrations 
in patients with creatinine clearance below 30 mL/min was 
approximately 4 times greater than seen in normal volunteers. 
Patients with creatinine clearance of 30 to 60 mL/min and patients 
with hepatic functional impairment had about a 2-fold increase in 
plasma concentrations (AUC, . 

The initial dosage should therefore be reduced in patients with 
renal or hepatic impairment, and upward titration, if 

should be at increased intervals (see DOSAGE AND 
ADMINISTRATION) . 

Elderly Patients 

In a multiple-dose study in the elderly at daily paroxetine doses 
of 20, 30 and 40 mg, C.W. were about 70' to 80% 
greater than the respective C.W. concentrations in nonelderly 
subjects. Therefore the initial dosage in the elderly should be 
reduced. (See DOSAGE AND ADMINISTRATION.) 
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Clinical Trials 

The efficacy of Paxil as a treatment for depression has been 
established in 6 placebo-controlled studies of patients with 
depression (ages 18 to 73) . In these studies Paxil was shown to be 
significantly more effective than placebo in treating depression by 
at least 2 of the following measures: Hamilton Depression Rating 
Scale (HDRS), the Hamilton depressed mood item, and the Clinical 
Global Impression (CGI} Severity of Illness. Paxil was 
significantly better than placebo in improvement of the HDRS sub-
factor scores, including the mood item, sleep disturbance 
factor and anxiety factor. 

A study of depressed outpatients who had responded to Paxil (HDRS 
total score <8) during an initial 8-week open-treatment phase and 
were then randomized to continuation on Paxil or placebo for 1 year 
demonstrated a significantly lower relapse rate for patients taking 
Paxil (15%) compared to those on placebo (39%) . Effectiveness was 
similar for male and female patients. 

[We have made slight editorial changes to the following 
paragraph, and we have added a table illustrating the effect 
for study 116. In addition, we have noted where a statement 
is needed regarding the results of the exploratory analyses 
for and gender effects.] 
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[A statement is needed here regarding the results of the 
exploraLory analyses for age and gender effect on outcomes.] 

INDICATIONS AND USAGE 

Paxil hydrochloride) is indicated for the treatment cf 
depression. 

The efficacy of Paxil in the treatment of a major depressive 
episode was in 6-week controlled trials of outpatients 
whose diagnoses corresponded most closely to the DSM-III category 
of major depressive disorder (see CLINICAL PHARMACOLOGY) . 
A major depressive episode implies a prominent and relatively 
persistent depressed or dysphoric mood that usually interferes with 
daily functioning (nearly eveJ:"y day for at ::.east 2 weeks); it 
should include at least 4 of the following 8 symptoms: change in 
appetite, change in sleep, psychomotor agitation or retardation, 
loss of in rest in usual activities or decrease in sexual drive, 
inr.:reased .i:atigue, feelings of guilt or worthlessness, slowed 
thinking or impaired concentration, and a suicide attempt or 
suicidal ideation. 

The antidepressant a<. .on of Paxil in hospitalized depressed 
patients has not been adequately studied. 

The efficacy of Paxil in maintaining an antidepressant respor.se for 
up to 1 year was demonstrated in a placebo-controlled trial (see 
CLINICAL PHARMACOLOGY). Nevertheless, the physician who elects to 
use Paxil for extended periods should periodically re-evaluate the 
long-term usefulness of the drug for the individual patient. 

s 

3'�DQG�2&'�SDUR[HWLQH�3DJH����RI����



. .r--

[We have made slight eaitorial changes to this section. We 
acknowledge the long-tet'm data submitted in your 
amendment. Since we are e1ware that additional long-term data 
for the remaining two are yet to be submitted, we will 
await these data before reaching a final judgement on long-
term efficacy and before making any additional modifications 
to this section.] 

CONTRAINDICATIONS 

[The following paragraph has been added on 
findings communicated to you in our August 30, 

tl.l 

the basis of 
1995 letter.] 

Concomitant use in patients taking monoamine oxidase inhibitors 
(MAOis) is contraindicated (see WARNINGS 

WARNINGS 

Potential for Interaction with Monoamine Oxidase Inhibitors 

In patients receiving another serotonin reuptake inhibitor drug in 
combination with a monoamine oxidase inhibitor (MAO!), there have 
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,..--. been reports of serious, sometimes fatal, reactions including 
hyperthermia, rigidity, myoclonus, autonomic instability with 
possible rapid fluctuations of vital signs, and mental status 
changes that include extreme agitation progressing to delirium and 
coma. These reactions have also been reported in patients who have 
recently discontinued that drug and have been started on a MAOI. 
Some cases presented with features resembling neuroleptic malignant 
syndrome. While there are no human data showing such an interaction 
with Paxil, limited animal data on the effects of combined use of 
paroxetine and MADia suggest that these drugs may act 
synergistically to elevate blood pressure and evoke behavioral 
excitation. Therefore, it is recommended that Paxil (paroxetine 
hydrochloride) not be used in combination with a MAOI, or within 14 
days of discontinuing treatment with a MAOI. At least 2 weeks 
should be allowed after stopping Paxil before starting a MAOI. 

,.·' ........ 
' . } 

[The following paragraph has been added on basis of 
findings communicated to you in our August 30, 1995 letter.) 

PRECAUTIONS 

General 

Activation of Mania/Hypomania 

During premarketing testing, hypomania or mania occurred in 
approximately 1.0\ of Paxil-treated ur.ipolar patients compared to 
1.1\' of active-control and 0.3\ of placebo-treated unipolar 
patients. In a subset of patients classified as bipolar, the rate 
of manic episodes was 2.2\ for Paxil and 11.6\ for the combined 
active-control groups. As with all antidepressants, Paxil should 
be used cautiously in patients with a history of mania. 
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Seizures 

During premarketing testing, seizures occurred in O.lt of Paxil-
treated patients, a rate similar to that associated with other 
antidepressants. Paxil should be used cautiously in patients with 
a history of seizures. It should be discontinued in any patient 
who develops seizures. 

The possibility of a suicide attempt is inherent in depression and 
may persist until significant remission occurs. Close supervision 
of high-risk patients should accompany initial drug therapy. 
Prescriptions for Paxil should be written for the smallest quantity 
of tablets consistent with good patient management, in order to 
reduce the risk of overdose. 

HYPonat;-emia 

Several cases of hyponatremia have been reported. The hyponatremia 
appear-ed to be reversible when Paxil was discontinued. The 

cf these occurrences have been in elderly individuals, 
some in patients taking diuretics or who were otherwise volume 
depleted. 

[[The following paragraph has been added on the basis of 
findings communicar.ed to you in our May 12, 1995 letter.] 

Use in Patients with Concomitant Illness 

Clinical experience with Paxil in patients with certain concomitant 
systemic illness is limited. Caution is advisable in using Paxil 
in patients with diseases or conditions that could affect 
metabolism or hemodynamic responses. 

Paxil has not been evaluated or used to any appreciable extent in 
patients with a recent history of myocardial infarction or unstable 
heart disease. Patients with these diagnoses were axcluded from 
clinical studies during the product's testing. 
Evaluation of electrocardiograms of 682 tients who 
received Paxil in double-blind, placebo- , however, 
did not indicate that Paxil is associated with the development of 
significant ECG abnormalities. Similarly, Paxil (paroxetine 
hydrochloride) does not cause any clinically important changes in 
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heart rate or blood pressure. 

Increased plasma concentrations of paroxetine occur in patients 
with severe renal impairment (creatinine clearance <30 mL/min.) or 
severe hepatic impairment. A lower starting dose should be used in 
such patients (see DOSAGE AND ADMINISTRATION) . 

Information for Patients 

Physicians are advised to discuss the following issues with 
patients for whom they prescribe Paxil: 

Interference with Cognitive and Motor Performance 

Any psychoactive drug may impair judgment, thinking or motor 
skills. Although in controlled studies Paxil has not been shown to 
impair psychomotor. performance, patients should be cautioned about 
operating hazardous machinery, including automobiles, until they 
are reasonably certain that Paxil therapy does not affect their 
ability to engage in such 

Completing Course of Therapy 

While patients may notice improvement with Paxil therapy in 1 to 4 
weeks, they should be advised to continue therapy as directed. 

Concomitant Medication 

Patients should be advised to inform their physician if they are 
taking, or plan to take, any prescription or over-the-counter 

since there is a potential for interactions. 

Alcohol 

Although Paxil has not been shown to increase the impairment of 
mental and motor skills caused by alcohol, patients should be 
advised to avoid alcor.ol while Paxil. 

Pregnancy 

Patients should be advised to notify their physician if they become 
pregnant or intend to become pregnant during therapy. 

Nursing 

Patients should be advised to notify their physician if they are 
breast-feeding an infant. (See PRECAUTIONS Nursing Mothers.) 

I•boratory Tests 

There are no specific laboratory tests recommended. 

Drug Interactions 
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((The following paragraph has been added on the basis of 
findings communicated to you in our August 30, 1995 letter.) 

Tryptophan 

As with other serotonin reuptake inhibitors, an iuteraction between 
paroxetine and tryptophan may occur when they are co-administered. 
Adverse experiences, consisting primarily of headache, nausea, 
sweating and dizziness, have been reported when tryptophan was 
administered to patients taking Paxil (paroxetine hydrochloride) . 
consequently, concomitant use of Paxil with tryptophan is not 
recommended. 

Monoamine Oxidase Inhibitors 

See CONTRAINDICATIONS and WARNINGS. 

warfarin 

Preliminary data suggest chat there may be a pharmacodynamic 
interaction (that causes an increased bleeding diathesis in the 
face of unaltered prothrombin time) between paroxetine and 
warfarin. Since there is little clinical the 
concomitant administration of Paxil and warfarin should be 
undertaken with caution. 

Pruas Affecting Hepatic Metabolism 

The metabolism and pharmacokinetics of paroxetine may be affected 
by the induction or inhibition of drug-metabolizing enzymes. 

Cimetidine - Cimetidine inhibits many cytochrome P450 (oxidative) 
enzymes. In a study where Paxil (30 mg q.d ) was dosed orally for 
4 weeks, steady-state plasma concentrations of paroxetine were 
increased by approximately sot during co-administration with oral 
cimetidine (300 mg t.i.d.) for the final week. Therefore, when 
these drugs are administered concurrently, dosage adjustment of Paxil 
after the 20 mg starting dose should be guided by clinical effect. 
The effect of paroxetine on cimetidine's pharmacokinetics was not 
studied. 

Phenobarbital Phenobarbital induces many cytochrome P450 
(oxidative) enzymes. When a single oral 30 mg dose of Paxil was 
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administered at phenobarbital steady state (100 mg q.d. for 14 
days), paroxetine AUC and T112 were reduced (by an average of 25% 
and 38%, respectively) compared to paroxatine administered alone. 
The effect of paroxetine on phenobarbital pharmacokinetics was not 
studied. Since Paxil exhibits nonlinear pharmacokinetics, the 
results of this study may not address the case where the 2 drugs 
are both being chronically dosed. No initial Paxil dosage 
adjustment is considered necessary when co-administered with 
phenobarbital; any subsequent adjustment should be guided by 
clinical effect. 

[The following paragraph has been modified on the basis of 
findings communicated to you in our February 23, 1995 letter.] 

Phenytoin- When a single oral 30 mg dose of Paxil administered 
at phenytoin steady state (300 mg q.d. for 14 days), AUC 
and T112 were reduced (by an average of sot and 35t, respectively) 
compared to Paxil administered alone. In a separate study, when a 
single oral 300 mg dose of phenytoin was administered at paroxetine 
steady state (30 mg q.d. for 14 days), phenytoin AUC was slightly 
reduced (12\ on average) compared to phenytoin administered alone. 
Since both drugs exhibit nonlinear pharmacokinetics, the above 
studies may not address. the case where the 2 are both 
chronica dosed: _. • • ·--· ·• 

Drugs Metabolized by CVtochrome P,50 IID6 

[The following section has been modified on the basis of 
findings communicated to you in our February 23, 1995 letter.] 

Therefore, co-administration of Paxil with other drugs that are 
metabolized by this isozyme, including certain antidepressants 
(e.g., nortriptyline, amitriptyline, imipramine, desipramine and 
fluoxetinel, phenothiazine& (e.g., thioridazine) and Type lC anti-
arrhythmic& (e.g., propafenone, flecainide and encainide), or that 
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inhibit this enzyme (e.g., qu.inidinel, should be approached with 
caution. 

At steady state, when the P450 IID6 pathway is essentially saturated, 
paroxetine clearance is governed by alternative P450 isozymes which, 
unlike P450 IID6 , show no evidence of saturation. 

[The following paragraph has been ·dded on the basis of 
findings communicated to you in our August 30, 1995 letter.] 

Drugs Highly Bound to Plasma Protein 

Because paroxetine is highly bound to plasma protein, 
administration of Paxil to a patient taking another drug that is 
highly protein bound may cause increased free concentrations of the 
other drug, potentially resulting in adverse events. Conversely, 
adverse effects could result from of paroxetine by 
other highly bound drugs. 

Alcohol 

Although Paxil does not increase the impairment of mental and motor 
skills caused by alcohol, patients should be advised to avoir. 
alcohol while taking Paxil (paroxetine hydrochloride) . 

Lithium 

A multiple-dose study has shown that there is no pharmacokinetic 
interaction between Paxil lithium carbonate. However, since 
there is little clinical experience, the concurrent administration 
of paroxetine and lithium should be undertaken with caution. 

Digoxin 

The steady-state pharmacokinetics of paroxetine. was not altered 
when administered with digoxin at steady state. Mean digoxin AUC 
at steady state decreased by 15\ in the presence of paroxetine. 
Since there is little clinical experience, the concurrent 
adnunistration of paroxetine and digoxin should be undertaken with 
caution. 
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Diazepam 

Under steady-state conditions, diazepam does not appear to affect 
paroxetine kinetics. The effects of paroxetine on diazepam were 
not evaluated. 

Procyclidine 

Daily oral dosing of Paxil (30 mg q.d.) increased steady-state AUC0 • 

w C..X and C.Un values of procyclidine ( 5 mg oral q. d. ) by 3 5%, 3 7% 
and 67%, respectively, compared to procyclidine alone at steady 
state. If anticholinergic effects are seen, the dose of 
procyclidine should be reduced. 

[The following paragraph has been modifieci on the basis of 
findings communicated to you in our February 23, 1995.] 

In a study where propranolol (80 mg b.i.d.) was dosed orally for 18 
days, the established steady-state concentrations of 
propranolol were unaltered during co-administration with Paxil (30 
mg q. d.} for the final 10 days. The effects of 

rn>cE>t:ine have evaluated. ' · 

Electroconvulsive Therapy (ECil 

There are no clinical studies of the combined use of ECT and Paxil. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

[Changes have been made in the values for multiples of the 
maximum human daily dose baaed on a new CDER policy for 
computation. The standard weight of patients is considered to 
be 60 kg instead of SO kg. The conversion factor used in 
computing body surface area for the rat is 6 rather than 9. 
We have also made corrections in the multiples of maximum 
human dose since the new maximum human dose is now 60 mg.] 

Carcinogenesis 

Two-year carcinogenicity studies were conducted in mice and rats 
given paroxetine in the diet at 1, 5 &Bii 25 III!J/Itg/liay E111!:ee) aftli 1 1 
5 anti 29 M!J/lEg/Eiat)· . 'l'fte 8eses in these sttJ:tiies were 
appren!:l'ftat:ely 25 (Mel:lse) and 29 Erat:) t!:!:111es ehe lftBU!:Iftl:llft Iiese 
reeelftllleftlieli fer :hl:llftaft l:lee !:ft e:he ereae111eat: ef lieprees!:ea (59 
111!/liay) &BB et).!l).!l!'eU!:t'llat:ely 21 (Mel:lse) aRB 17 !!!'et!:) t:i111ee e:he lllaU!:Iftl:llll :;;: 
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There 
of male rats in the high-dose 

reticulum cell sarcomas (1/100, 0/50, 0/50 and 4/50 for 
control, low-, middle- and high-dose groups, and a 
significantly increased linear trend across dose groups for the 
occurrence of lymphoreticular tumors in male rats. Female rats 
were not affected. Although there was a dose-related increase in 
the number of tumors in mice, there was no drug-related increase in 
the number of mice with tumors. The relevance of these findings to 
humans is unknown. 

Mutaaenesis 

Paroxetine produced no genotoxic effects in a battery of 5 in vitro 
and 2 in vivo assays that included the following: bacterial 
mutation assay, mouse lymphoma mutation assay, unscheduled DNA 
synthesis asnay, and tests for cytogenetic aberrations in vivo in 
mouse bone marrow and in vitro in human lymphocytes and in a 
dominant lethal test in rats. 

Impairment of Fertility 
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Pregnancy 

[As with other serotonin reuptake inhibitors, we find it 
nr to request that the decreased survival of rat pups 
i .reduction toxicology studies for paroxetine receive more 
e. •.. 1.s in labeling. Because it is not clear whether this 
'ip u was related to effects of the drug on the developing 

1 utero or was secondary to postnatal drug effects on 
• · da· " and/ or pups, we have labeled PAXIL® pregnancy 
c ... tego· ':. ] 

ffects - Pregnancy Cateaory-B\1 

studies MIIJJ?erformea in rats and 
:i:mes Ehe····'·iftiifilll1:Hft l!'eeefftft\eftde8 htttRa:ft 

pressio.'\ and 
Disorder ... > The, .. was The of .these . ... •n.:r.: a:::e 

·adequaLc and we ... l-com:.roi:..ed st.uai.es · wo;r..:n. B.:cau.;c 
an1.mal reproduction studies are not. always predictive of human 
response, this drug should be used during pregnancy only if clearly 
needed. 

Labor and Delivery 

The effect of paroxetine on labor and delivery in humans is 
unknown. 

:t!ursing Mothers 

Like many other drugs, paroxetine is secreted in human milk, and 
caution should be exercised when Paxil (paroxetine hydrochloride) 
is administered to a nursing woman. 

Usage in Children 

Safety and effectiveness in children have not been established. 

Geriatric use 

In worldwide clinical trials, 17% of Paxil-
treated 700) were 65 years of age or older. 
Pharmacokinetic studiea revealed a decreased clearance in the 
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/ elderly, and a lower starting dose is recommended; there were, 
however, no overall differences in the adverse event profile 
between elderly and younger patients, and effectiveness was similar 
in younger and older patients. (See CLINICAL PHARMACOLOGY and 
DOSAGE AND ADMINISTRATION.) 

0 

ADVERSE REACTIONS 

Associated with Discontinuation of Treatment 

[Please modify the table that follows by the addition of the 
placebo rates for each of depression and OCD.] 

even events associated 
discontinuation to be drug related (i.e. , those 
events associated with dropout at a rate approximately twice or 
greater for Paxil compared to placebo) included: 

CNS 
Somnolence 
Insomnia 
Agitation 
Tremor 
lmxiety 

Gastrointestinal 

Diarrhea 
Dry mouth 
Vomiting 
Other 
Asthenia 
Abnormal 
ejaculation! 
Sweat in. 

2.3% 
1.9% 
1.3% 
1.3% 
l.H 

::.::t:-::;.);:::·:::-: 4., ... 
l..O% 
l. 0\ 
l.O% 

1.7% 
1.6% 

l.l% 
i 

<1-'-''''" 
-.-:----.. ::·:· . 

••.•.•. )..7% 
f:- ;:_:·:.::-::::;;:;:.:·-:·--, 

:,:,:·: 

l.i9t 
Lillii! 

• 
Congnouly Observed Adverse Events 
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The most commonly observed adverse events associated with the use 
of paroxetine of 5% or greater and incidence for Paxil 
at least twice that for placebo, der:.'. ved from the table below) 
were: asthenia, sweating, nausea, decreased appetite, somnolence, 
dizziness, insomnia, tremor, nervousness, ejaculatory disturbance 
and other male genital disorders. 

(We are concerned about the usability of labeling that becomes 
excessively long as additional AE tables are added for each 
new indication. As as alternative, we would like you to 
consider a table that combines depression and OCD, i.e., side 
by side. This has the advcntage of being one table rather 
than two, and it also permits the prescriber to directly 
compare adverse event rates for the 2 indications. Since the 
conditions of study were different for the two indications, 

dose, duration of trial, etc., it will be necessary to 
include placebo tates for both indications. To further 
shorten the table, it might be a 2% table for both 
indications. It, of course, could be organized by declining 
frequency for only one of the indications, preferably 
depression. Other changes would be desirable as well, 
including: round up or down to whole numbers; remove to a 
footnote any ever,ts for which the placebo rate is equal to or 
greater than the paroxetine rate. We have revised the 
narrative introduction to such a table, but have not attempted 
to create a revised table.] 

The prescriber should be aware that these figures cannot be used to 
predict the incidence of side effects in the course of usual 
medical practice where patient and other factors 
differ from those which prevailed in the clinical trials . 
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Siffiilarly, the cited frequencies cannot be compared with figures 
obtained from other clinical investigations involving different 
treatments, uses and investjgators. The cited figures, however, do 
p1·ovide the prescribJ.ng physician with some basis for estimating 
the relative contribution of drug and nondrug factors to the side 
effect incidence rate in the population studied • 

II 
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TablE 1. Treatment-Emergent Adverse 
Experience Incidence in Placebo-Controlled 

Clinical · ··· 
Body System Preferred Term P•xll 

(n=421) (n=421) 
Body as a Headache 17.6% 17.3% 
Whole 

Asthenia 15.0% 5.9% 
Abdominal 3.1% 4.0% 
Pain 

Fever 1.7% 1.7% 
Chest Pain 1.4% . 2.1% 
Trauma 1.4% 0.5% 
Back Pain 1.2% 2.4% 

Cardiovascular Palpitation ?9% 1.4% 
Vasodilation 2.6% 0.7% 
Postural 1.2% 0.5% 
Hypotension 

Dermatologic Sweating 11.2% 2.4% 
Rash 1.7% 0.7% 

Gastrointestinal Nausea 25.7% 9.3% 
Dry Mouth 18.1% 12.1% 
Constipation 13.8% 8.6% 
Diarrhea 11.6% 7.6% 
Decreased 6.4% 1.9% • 
Appetite 

Flatulence 4.0% 1. 7% 
Vomiting 2.4% 1.7% 
Oropharynx 2.1% 0.0% 
Disorder2 

Dyspepsia 1.9% 1.0% 
Increased 1.4% 0.5% 
Appetite 

Musculoskeletal Myopathy 2.4% 1.4% 
Myalgia 1.7% 0.7% 
Myasthenia 1.4% 0.2% 

Nervous System Somnolence 23.3% 9.0% 
Dizziness 13.3% 5.5% 
Insomnia 13.3% 6.2% 
Tremor 8.3% 1.9% 
Nervousness 5.2% 2.6% 
Anxiety 5.0% 2.9% 
Paresthesia 3.8% 1. 7% 
Ubido 3.3% 0.0% 

- Decreased CJ 
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Agitation 2.1% 1.9% 
Drugged 1.7% 0.7% 
Feeling 

Myoclonus 1.4% 0.7% 
CNS 1.2% 3.6% 
Stimulation 

Confusion 1.2% 0.2% 
Respiration Respiratory 5.9% 6.4% 

Disorder3 

Yawn 3.8% o.cv·1b 
Pharyngitis 2.1% .l.9% 

Special Senses Blurred 3.6% 1.4% 
Vision 

Taste 2.4% 0.2% 

Urogenital 
System 

Perversion 
Ejaculatory 12.9% 0.0% 

i. 

2. 
3. 
4. 
5. 
6. 

7. 
8 . 

Other Maie 
Genital 
Disorders4·6 

Urinary 
Frequency 

Urination 
Disorder1 

Female Genital 

10.0% 

3.1% 

2.9% 

1.8% 

0.0% 

0.7% 

0.2% 

0.0% 

Events reported by at least i% of patients treated with Paxil 
(paroxetine hydrochloride; are included. 

Includes mostly "lump in throat" and "tightness in throat." 
Includes mostly "cold symptoms" or "URI." 
Percentage corrected for gender. 
Mostly "ejaculatory delay." 
Includes •anorgasmia," •erectile difficulties," "delayed ejaculation/orgasm," and 
•sexual dysfunction," and "impotence. • 
Includes mostly "difficulty with micturition" and •urinary hesitancy." 
Includes mostly •anorgasmia'" and "difficulty reaching climax/orgasm." 
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Dose Dependency of Adverse Events 
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A comvarison of adverse event rates in a fixed-dose 
10, 20, 30 and 40 mg/day with placebo 
revealed a clear dose dependency for some 
events associated with Paxil use, as shown in the following table: 

21 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



,.---- Table .a 3 Treatment-Emergent Adverse Experience Incidence 
in a Trial* 

Body System/ 
Pr.twred Term 
Body as a Whcl• 

ASthenia 
Dermatology 

Sweating 
Gastrointestinal 

ConstipatiOn 
[)ecrqsed 
Appetite 

Diarrhea 
Dry Mouth 
Nausea 

Nervous System 
Anxiety 
Dizziness 
Nervousness 
Pareosthesia 
Somnolence 
Tremor 

Special Senses 
Blurred Vision 

Urogenital 
System 
Abnon.1a1 
Ejaculation 

Impotence 
Male Genital 

Placebo 

2.0% 

5.9% 

2.0% 
7.8% 
2.0% 

13.7% 

0.0% 
3.9% 
0.0% 
0.0% 
7.8% 
0.0% 

2.0% 

0.0% 
0.0% 

10mg 
n•102 

2.9% 

1.0% 

4.9% 

2.0% 
9.8% 

10.8% 
14.7% 

2.0% 
6.9% 
5.9% 
2.9% 

12.7% 
0.0% 

2.9% 

5.8% 
1.9% 

10.6% 

6.7% 

7.7% 

5.8% 
19.2% 
18.3% 
26.9% 

5.8% 
6.7% 
5.8% 
1.0% 

18.3% 
7.7% 

2.9% 

6.5% 
4.3% 

Paxll 
30mg 
n•101 

13.9% 

8.9% 

9.9%. 

4.0% 
7.9% 

15.8% 
34.7% 

5.9% 
8.9% 
4.0% 
5.0% 

20.8% 
7.9% 

2.0% 

10.6% 

40mg 
n-102 

12.7% 

11.8% 

12.7% 

4.9% 
14.7% 
20.6% 
36.3% 

5.9% 
12.7% 

2.9% 
5.9% 
21.6% 
14.7% 

7.8% 

13.0% 
1.9% 

Disorders 0.0% 3.8% 8.7% 6.4% 3.7% 
"Rule for including adverse e\l8llts in table: Incidence at leaSt 5% for one of paroxetine groups and !, twice the placebo 
incidence for at leaSt one paroxetine group. 

Adaptation to Certain Adverse Events 

Over a 4- to 6-week period, there was evidence of adaptation to some 
adverse events with continued therapy (e.g., nausea and dizziness), but 
less to other effects (e.g., dry mouth, somnolence and asthenia). 
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r · Weight and Vi t-.al Sign Changes 

0 

Significant weight loss may be an undesirable result of treatment with 
Paxil for some patients but, on average, patients in controlled trials had 
minimal (about 1 pound) weight loss vs. smaller changes on placebo and 
active control. No significant changes in vital signs (systolic and 
diastolic blood pressure, pulse and temperature) were observed in patients 
treated with Paxil in controlled clinical trials. 

ECG Changes 

In an analysis of ECGs obtained in 682 patients treated with Paxil and 415 
treated. wi.th. placebo in controlled cl.inical 

no cl1nically s1gn1f1cant changes were seen 1n the ECGs-o! e1tBer group. 

Liver Function Tests 

In placebo-controlled clinical trials, patients treated with Paxil 
exhibited abnormal values on liver function tests at no greater rate than 
that seen in placebo-treated ients. In icular, the Paxil-vs.-
placebo comparison for alkaline 

;: bilirubin ;,s 'vs .. 
3o'. n 

:)..1\-. 

Other Events Observed During the Premarketing Evaluation of Paxil 
(paroxetine hydrochloride) 

[The following adverse events were reported least once in the pool 
of 542 patients with OCD who were treated with paroxetine, and these 
need to be added to the table that follows: CPK increased; 
myasthenia; aphasia; confusion; hemoptysis; seborrhea; 
vesiculobullous rash; blepharitia; mydriasis; uterine spasm.] 

During its premarketing a:3sessment ;tri 41!!!Pr!!lli()n, multiple doses of Paxil 
were administered to 4, 126 patients «in ·phase 2 and 3 studies. The 
conditions and duration of exposure to Paxil varied greatly and included 
(in overlapping categories) open and double-blind studies, uncontrolled 
and controlled studies, ient and studie 

titration studies. ·· · 
i s were cal investigators using 

terminology own choosing. Consequently, it is not possible to 
provide a meaningful estimate of the proportion of individuals 
experiencing adverse events without first grouping similar types of 
untoward events into a smaller number of standardized event categories. 
In the tabulations that follow, reported adverse events were classified 
using a standard COSTART-based Dictionary terminology. The frequencies 
presented, therefore, represent the proportion of the "·, 126 patients 
exposed to multiple doses of Paxil (paroxetine hydrochloride) who 
experienced an event of the type cited on at least one occasion while 
receiving Paxil. All reported events are included except those alreftdy 
listed in 1, those reported in terms so general as to be 
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uninformative and those events where a drug cause was remote. It is 
important to emphasize that although the events reported occurred during 
treatment paroxetine, they were not necessarily caused by it. 

Events are further categorized by body system and listed in order of 
decreasing frequency according to the following definitions: frequent 
adverse events are those occurring on one or more occasions in at least 
1/100 patients (only those not already listed in the tabulated results 
from placebo-controlled trials appear in this listing); infrequent adverse 
events are those occurring in 1/100 to 1/1000 patients; rare events are 
those occurring in fewer than 1/1000 patients. Events of major clinical 
importance are also described in the PRECAUTIONS section. 

Body as a Whole .frequent: _chills, malaise; in.f.requent: allergic 
reaction, carcinoma, face edema, moniliasis, neck pain; rare: abscess, 
adrenergic syndrome, cellulitis, neck rigidity, pelvic pain, peritonitis, 
ulcer. 

Cardiovascular frequent: hypertension, syncope, tachycardia; 
infrequent: bradycardia, conduction abnormalities, electrocardiogram 
abnormal, hypotension, migraine, peripheral vascular disorder; rare: 
angina pectoris, arrhythmia, atrial fibrillation, bundle branch block, 
cerebral ischemia, cerebrovascular accident, congestive heart failure, low 
cardiac output, myocardial infarct, myocardial ischemia, pallor, 
phlebitis, pulmonary embolus, supraventricular extrasystoles, thrombosis, 
varicose vein, vascular headache, ventricular extrasystoles. 

Digestive System -infrequent: bruxism, dysphagia, eructation, glossitis, 
increased salivation, liver function tests abnormal, mouth ulceration, 
rectal hemorrhage; rare: aphthous stomatitis, bloody diarrhea, bulimia, 
colitis, duodenitis, esophagitis, fecal impactions, fecal incontinence, 
gastritis, gastroenteritis, gingivitis, hematemesis, hepatitis, ileus, 
jaundice, melena, peptic ulcer, salivary gland enlargement, stomach ulcer, 
stomatitis, tongue edema, tooth caries. 

Endocrine System -rare: 
l.ypothyroidism, thyroiditis. 

diabetes mellitus, hyperthyroidism, 

Hemic and Lymphatic Systems -infrequent: anemia, leukopenia, 
lymphadenopathy, purpura; rare: abnormal erythrocytes, eosinophilia, 
leukocytosis, lymphedema, abnormal lymphocytes, lymphocytosis, microcytic 
anemia, monocytosis, normocytic anemia. 

MetaboH c and Nutritional -frequent: edema, weight gain, weight loss; 
infrequent: hyperglycemia, edema, thirst; rare: alkaline 
phosphatase increased, bilirubinemia, dehydration, gout, 
hypercholesteremia, hypocalcemia, hypokalemia, hyponatremia, 
SGOT increased, SGPT increased. 

Musculoskeletal System- infrequent: arthralgia, 
arthrosis, bursitis, myositis, osteoporosis, tetany. 

arthritis; rare: 

Neryous System- frequent: amnesia, CNS stimulation, concentration 
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,.--, impaired, depression, emotional lability, vertigo; infrequent: abnormal 
thinking, akinesia, alcohol abuse, ataxia, convulsion, depersonalization, 
hallucinations, hyperkinesia, hypertonia, incoordination, lack of emotior., 
manic reaction, paranoid reaction..._ rare: abnormal 
electroencephalogram, abnormal gait, antisocici.l·Nreact:ion, choreoathetosis, 
delirium, delusions, diplopia, drug dependence, dysarthria, dyskinesia, 
dystonia, euphoria, fasciculations, grand mal convulsion, hostility, 
hyperalgesia, hypokinesia, hysteria, libido increased, manic-depressive 
reaction, meningitis, myelitis, neuralgia, neuropathy, nystagmus, 
paralysis, psychosis, psychotic depression, reflexes increased, stupor, 
withdrawal syndrome. 

0 

Respiratory 1t: 
asthma, br-onchitis, dyspnea, 
respiratory flu, sinusitis; 
fibrosis, sputum increased. 

cough increased, rhinitis; infrequent: 
P.r>fstaxis, hyperventilation, pneumonia,. 

rare: carcinoma of lung, hiccups, lung 

Skin and Appendages- frequent: pruritus; infrequent: acne, alopecia, 
skin, ecchymosis, eczema, furunculosis, urticat'ia; rare: angioedema, 
contact dermatitis, erythema nodosum, maculopapular rash, 
photosensitivity, skin discoloration, skin 

Special Senses-infrequent: abnormality of accommodation, ear pain, eye 
pain, mydriasis, otitis media, taste loss, tinnitus; rare: amblyopia, 
c. at·a·r.act_, ·.co·n· J_'unctivitis, corneal ulcer, exophthalmos, eye . 
glaucoma, hyperacusis, otitis externa, photophobia..._ IJ .·· 

Urogenital System-infrequent: abortion, amenorrhea, breast pain, cystitis, 
dysmenoJ:rhea, dysuria, menorrhagia, nocturia, polyuria, urethritis, 
urinary incontiner.ce, urinary retention, urinary urgency, vaginitis; rare: 
breast atrophy, breast carcinoma, breast neoplasm, female lactation, 
hematuria, calculus, kidney function abnormal, kidney pain, 
mastitis, nephritis, oliguria, prostatic carcinoma, vaginal moniliasis. 

Postmarketing Reports 

[The following section has been modified based on findings 
communicated to you in our February 23, 1995 letter.] 

Voluntary reports of adverse events in patients 
been received since market introduction and not 
no causal relationship with the drug include 
liver function tests (the most seve · 

·' and one 
with severe liver dys 

toxic epidermal necrolysis, priapism, 
inappr·op,riate ADH secretion, symptoms suggestive of prolactinemia and 

galactorrhea, neuroleptic malignant syndrome-like events; extrapyramidal 
symptoms which have included dystonia, akathisia, bradykinesia, cogwheel 
rigidity, hypertonia, oculogyric crisis which has been associated with 
concomitant use of pimozide, tremor and trismus; and serotonin syndrome, 
associated in some cases with concomitant use of serotonergic drugs and 
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,.-----. with drugs which may have impaired Paxil metabolism (symptoms have 
included agitatio·· .. confusion, diaphoresis, hallucinations, hyperreflexia, 
myoclonus, taC"hycardia and tremor). There have been 
spontaneous reports that abrupt discontinuation may lead to symptoms such 
as dizziness, disturbances, agitation or anxiety, nausea and 
sweating; these events are generally self-limiting. 

. U 
.... 

DRUG ABUSE AND DEPENDENCE 

Controlled Substance Class 

Paxil (paroxetine hydrochloride) is not a controlled substance. 

Physical and Psychologic Dependence 

Paxil has not been systematically studied in animals or humans for its 
potentLal for abuse, tolerance or physical dependence. While the clinical 
trials did not reve:l any tendency for any drug-seeking behavior, these 
observations were not systematic and it is not possible to predict on the 
basis of this limited experience the extent to which a CNS-active drug 
will be misused, diverted and/or abused once marketed. Consequently, 
patients should be evaluated carefully for history of drug abuse, and such 
patients should be observed closely for signs of Paxil misuse or abuse 
(e.g., development of tolerance, incrementations of dose, drug-seeking 
beha••ior) . 

OVERDOSAGE 

Human Experience 

No deaths were reported following acute overdose with Paxil alone or in 
combination with other drugs and/or alcohol (18 cae;ee;, withdoses up to 
850 mg) during premarketin\:1 clinical trials Signs 
and symptoms of cverdose with Paxil i.nclifded'i'·-·nausea;""'·vomiting, 
drowsiness, sinus tachycardi. and dilated pupils. There were no reports of 
ECG abnormalities, coma or convulsions following overdosage with Paxil 
alone. 

Overdosage Management 

Treatment should consist of those general measures employed in the 
management of overdosage with any antidepressant. There are no specific 
antidotes for Paxil. Establish and maintain an airway; ensure 
oxygenation and ventilation. Gastric evacudtion either by the induction 
of emesis or lavage or both should be performed. In most cases, following 
evacuation, 20 to 30 grams of activated charcoal may be administered every 
4 to 6 hours during the firot 24 to 48 hvurs after ingestion. An ECG 

be taken and monitoring of cardiac function instituteu if there is 
any evidence of abnormality. Supportive care with trequent monitoring of 
vital signs and careful observation is indicated. Due to the large volume 
of distribut:i on of Paxi.l, forced rliuresis, dialysis, hemoperfusion and 
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,,...-.. exchange transfusion are unlikely to be of benefit. 

A specific caution involves patients taking or rece::1tly having taken 
paroxetine who might ingest by accident or intent excessive quantities of 
a tricyclic antidepressant. In such a case, accumulation of the parent 
tricyclic and its active metabolite may increase the possibility of 
clinically significant sequelae and extend the time needed for close 
medical observation. 

In managing overdosage, consider the possibility of multiple-drug 
involvement. The physician should consider contacting a poison control 
center for additional information on the treatment of any overdose-. 
Telephone numbers for certified poison control centers are 1n the 
Physicians' Desk (PDRl • 

DOSAGE AND ADMINISTRATION 

Depression 

Usual Initial 

(paroxetine hydrochloride) should be administered as a single daily 
dose, usually in the morning. The recommended initial dose is 20 mg/day. 
Patients were dosed in a range of 20 to 50 mg/day in the clinical trials 

the antidepressant effectiveness of Paxil. As with all 
antidepressants, the full antidepressant effect may be delayed. Some 
patients not responding to a 20 mg dose may benefit from dose increases, 
in 10 mg/day increments, up to a maximum of SO mg/day. Dose changes 
should occur at intervals of at least 1 week. 

Maintenance Therapy 

There is no body of evidence available to answer the question of how long 
the patient treated with Paxil should remain on it. It is generally 
agreed that acute episodes of depression require several months or longer 
of sustained pharmacologic therapy. Whether the dose of an antidepressant 
needed to induce remission is identical to the dose needed to maintain 
and/or sustain euthymia is unknown. 

[The following section has been slightly modified.] 

'• :e:, • .. •• .. .. '"' 
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Dosage for Elderly or Debilitated, and Patients with Severe Renal or 
Hepatic Impairment 

The recommended initial dose is 10 mg/day for elderly patients, 
debilitated patients, and/or patients with renal or hepatic 
impairment. Increases may be made if indicated. Dosage should not exceed 
40 mg/day. 

Systematic evaluation of the of Paxil (paroxetine hydrochloride) 
has Lnac etticacy is maintained for periods of up to 1 year with 
doses that averaged about 30 mg. 

Switching Patients to or from a Monoamine Oxidase Inhibitor 

At least 14 days should elapse between discontinuatic-n of a MAO! and 
initiation of Paxil thera?y. Similarly, at least 14 days should be 
allowed after stopping Paxil before starting a MAO!. 

HOW SUPPLIED 

Paxil is supplied as film-coated, modified-oval tablets as follows: 
20 mg pink, scored tablets engraved on the front with PAXIL and on the 
back with 20. 

NDC 0029-3211-13 Bottles of 30 
NDC 0029-3211-20 Bottles of 100 
NDC 0029-3211-21 SUP 100's (intended for institutional use only) 

30 mg blue tablets engraved on the front with PAXIL and on the back with 
30. 

NDC 0029-3212-13 Bottles of 30 
Store at controlled room temperature (15° to 30°C; 59° to 86°F) . 
DATE OF ISSUANCE MONTH YEAR 
CsmithKline Beecham, 
SmithKline Pharmaceuticals 
Philadelphia, PA 19101 
Printed in U.S.A. 

Doc #DAVID\LABPXOCD.AE1 
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··-· NDA 20-031/5-009 .!'clod and Drug Admililllllllun 
MD 20857 

-

SmithKiine Beecham Phannaceuticals 
ATTENTION: Michael J. Brennan, Ph.D. 
Four Falls Corporate Center MAR I 5 1900 Route 23 & Woodmont Avenue 
P.O:Box 1510 
King of Prussia, PA 19406 

Dear Or. Brennan: 

Please refer to your March 29, 1995 !'\Upplemental new drug application, submitted under 
section 505(b) of the Federal Food. Drug, and Cosmetic Act for the use of Paxil (paroxetine 
hydrochloride) 20 and 30 mg tablets in panic disorder (PO). 

We acknowledge receipt of the following amendments and correspondence dated April13, 
1995, July 5, 1995, July 7, 1995, August 1, 1995, August 4, 1995, August 7, 1995, and 
FebrYary 27, 1996. 

We have completed our review of supplementa: application S-009 ar.d it is approvable. Before 
the application may be approved, however, it will be nece!t'Sary for you to submit the following 
information and respond to the following issues: 

CLINICAL 

1. Labeling 

2. 

Accompanying this letter (See Attachment) is the Agency's proposal for the labeling of 
Paltil. Our proposal is based on the labeling proposal submitted in your original 
supplement. 

We have proposed a number of changes to yoiJi draft labeling and explanations for 
these changes are provided in the bracketed comments embedded within the proposed 
text. In certain instances, we have asked you to further modify labeling. Some of the 
modifications in this labeling proposal are pertinent to the pending Obsessive 
Compulsive Disorder (OCD) claim which we expect to have finalized at the time the PO 
claim achieves an approval status. Division staff would be happy to meet with you to 
discuss any diagreements you might have with any part of the proposed labeling format 
or content. 

Safety Update 

Our review of the safety of paroxetine in the treatment of panic disorder was based on 
data accumulated through 5-1·94 for the integrated database and through 12-31-94 for 
serious events. You will need to submit a final safety update including safety data 
accumulated since these cutoff dates. 

-
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3. World Literature Update 

Prior to the approval of Paxil for panic disorder, we require an updated report on the 
workt's archival literature pertaining to the safety of Paxil in this population. This report 
should cover all relevant published papers, including clinical or preclinical data, that 
were not submitted with the original NDA or in subsequent amendments. 

We need your warrant that you have reviewed this literature systematically, and in 
detail, and that you have discovered no finding that would adversly affect conditions! 
about the safety of paroxetine in this population. The report should also detal how the 
literature search was conducted, by whom, (their creJentials) and whether it relied on 
abstracts or full texts (including translations) of articles. The report should emphasize 
clincal data, but new findings in preclnical reports of potential significance should also 
be described. Should any report or finding be judged important, a copy (translated as 
required) should be submitted for our review. 

4. Foreign Regulatory Update/Labeling 

We require a review of tha status of all actions with regard to paroxetine in the treatment 
of panic disorder, either taken or pending before foreign regulatory authroities. Approval 
actions can noted, but we ask that you desribe in detail any and all actions taken that 
have been negative, supplying a full explanation of the views of all parties and the 
resolution ofthe matter. If paroxetine is approved for use in panic disorder in any 
countries, we ask that you providie us current labeling for paroxetine in those countries, 
along with English translations when 

Please submit fifteen copies of the printed labois and other labeling, ten of which are 
individually mounted on heavy weight paper or similar paper. 

In addition, please submit three copies of the introductory promotional and/or advertising 
campaign that you propose to use for tt:is new indication. All proposed materials should 
be submitted in draft or mock-up form, not final print Please submit one copy to this 
Division and two copies of both the promotional material and the package insert, directly 
to: 

Food and Drug Admini::;tration 
Division of Drug Marketing, Advertising, and Communications 
HFD-040, Room 178-17 
5600 Fishers Lane 
Rockville, Maryland 20857 
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Within 1 0 days after the date of this letter, you are required to amend the application, notify 
us of your intent to file an amendment, or follow one of the other options under 21 CFR 
314.110. In the absence of such action FDA may take action to withdraw the application. 

The drug may not be legally marketed until you have been notified in writing that the 
application is approved. 

In accordance with the policy described in Section 314.102(d) of the new drug regulations 
and in the Center for Drug Evaluation and Research Staff Staff Manual Guide COB 4820.6, 
you may request an informal conference with the division to discus& what further steps you 
need to secure approval. The meeting is to be requested at least 15 days in advance. 
Alternatively, you may choose to receive such a report via a telephone call. Should you 
wish this conference or a telephone report, please call Mr. Merril Mille, Senior Regulatory 
Management Officer. at (301) 594-5528. 

AlTACHMEt.. 

Paul D. Leber. M.D. 
Director 
Division of Neuropharmacological 

Drug Products 
Office of Drug Evaluation I 

for Drug Evaluation and Research 
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ATTACBMBNT 

DRAFT LABELING PROPOSAL 

Note: Brackets [] embedded within the text that follows include 
comments and explanations concerning the proposed draft labeling. 
For some sections, few changes were proposed, while others required 
more extensj.ve modification. New language and modifications to 
currently approved labeling are shaded (redline font) to facilitate 
supervisory review of this document. This revision is based on the 
version of labeling submitted in the 3-29-95 original submission. 
Some of the modifications included in this labeling proposal are 
pertinent to the OCO claim which we expect to have finalized at the 
time the PO claim achieves an approval status. If you feel that 
furtuer revisions are necessary to this draft, please use this 
exact document as the starting document. Please use the 
'strikeout' font to indicate material you wish to delete and 
the 'redline' font to indicate the material you wish to add. A 
copy of this document can be provided to you in electronic format 
if requested. 

PRESCRIBING INFORMATION 

l?AXIL• 
brand of 
paroxetine h}•cirochloride tablets 

DESCRIPTION 

Paxil (paroxetine hydrochloride) is an orally administered 
antidepressant with a chemical structure unrelated to other 
selective serotonin reuptake inhibitors or to tricyclic, 
tetracyclic or other available antidepressant agents. It is the 
hydrochloride salt of a phenylpiperidine compound identified 
chemically as (-)-trans-4R-(4'-fluorophenyl)-35-[(3',4'-
methylenedioxyphenoxy) methyl] piperidine hydrochloride hemihydrate 
and has the empirical formula C19H20FN03HCl l/2H20. The ;nolecular 
weight is 374.8 (329.4 as free base). The structural formula is: 

(Insert structural formula here] 
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Paroxetine hydrochloride is an odorless, off-white powder, having 
a melting point range of 120° to 138'C and a solubility of 5.4 mg/mL 
in water. 

Each film-coated tablet contains paroxetine hydrochloride 
equivalent to paroxetine as follows: 20 mg pink (scored); 30 mg 
blue. Inactive ingredients consist of dibasic calcium phosphate 
dihydrate, hydroxypropyl methylcellulose, magnesium stearate, 
polyethylene glycols, polysorbate 80, sodium starch glycolate, 
titanium dioxide and one or more of the following: D&C Red No. 30, 
r'D&C Blue No. 2. 

CI,IHICAL PHARMACOLOGY 

Pharmacodynamics 

The antidepressant action of paroxetine and its efficacy in the 
treatment of Obsessive Compulsive Disorder (OCD) and Panic Disorder 
(PO) is presumed to be linked to potentiation of serotonergic 
activity in the central nervous system resulting from inhibition of 
neuronal reuptake of serotonin (5-hydroxy-tryptamine, 5-HT) . 
Studies at clinically relevant doses in humans have demonstrated 
that paroxetine blocks the uptake of serotonin into human 
platelets. In vitro studies in animals also suggest that 
paroxetine is a potent and highly selective inhibitor of neuronal 
serotonin reuptake and has only very weak effects on norepinephrine 
and dopamine neuronal reuptake. In vitro radioligand binding 
studies indicate that paroxetine has little affinity for 
muscarinic, alpha1-, alpha2 -, beta-adrenergic-, dopamine (02 )-, 

5-HT1 -, 5-f\T- and (H)-receptors; antagonism of 
muscarinic, histaminergic and alpha1 -adrenergic has been 
associated with various anticholinergic, sedative and 
cardiovascular effects for other psychotropic drugs. 

Because the relative potencies of paroxetine's major metabolites 
ilre at most 1/50 of the parent compound, they are essentially 
inactive. 
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Paroxetine hydrochloride is completely absorbed after oral dosing 
of a solution of the hydrochloride salt. In a study in which 
normal male subjects (n=lS) received 30 mg tablets daily for 30 
days, steady-state paroxetine concentrations were achieved by 
approximately 10 days for most subjects, although it may take 
substantially longer in an occasional patient. At steady state, 
mean values of c_.., T...,., C..1n and T11z were 61.7 ng/mL (CV 45\}, 5. 2 
hr. (CV 10\}, 30.7 ng/mL (CV 67\} and 21.0 hr. (CV 32\), 
respectively. The steady-state C..X and C,.1n values were about 6 and 
14 times what would be predicted from single-dose studies. Steady-
state drug exposure based on AUCu. 24 was about 8 times greater than 
would have been predicted from single-dose data in these subjects. 
The excess accumulation is a consequence 2 the fact that one of 
the enzymes that metabolizes paroxetine is readily saturable. 

In steady-state dose proportionality studies involving elderly and 
nonelderly patients, at doses of 20 to 40 mg daily for the elderly 
and 20 to 50 mg daily for the nonelderly, some nonlinearity was 
observed in both populations, again reflecting a saturable 
metabolic pathway. In comparison to C...n values after 20 mg daily, 
values after 40 mg daily were only about 2 to 3 times greater than 
doubled. 

Paroxetine is extensively metabolized after oral administration. 
The principal metabolites are polar and conjugated products of 
oxidation and methylation, which are readily cleared. Conjugates 
with glucuronic acid and sulfate predominate, and major metabolites 
have been isolated and identified. Data indicate that the 
metabolites have no more than 1/50 the potency of the parent 
compound at inhibiting serotonin uptake. The metabolism of 
paroxetine is accomplished in part by cytochrome P450 IID6 • 

Saturation of this enzyme at clinical doses appears to for 
the nonlinearity of paroxetine kinetics with increasing dose and 
increasing duration of treatment. The role of this enzyme in 
paroxetine metabolism also suggests potential drug-drug 
interactions (see PRECAUTIONS) . 

Approximately 64% of a 30 mg oral solution dose of paroxetine was 
excreted in the urine with 2% as the parent compound and 62\ as 
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y metabolites over a 10-day post-dosing period. About 36t was 

excreted in the feces (probably via the bile), mostly as 
metabolites and less than 1t as the parent compound over the 10-day 
post-dosing period. 

-

Distribution 

Paroxetine distributes throughout the body, including the CNS, with 
only 1t remaining in the plasma. 

Protein Binding 

Approximately 95t and 93% of paroxetine is bound to plasma protein 
at 100 ng/mL and 400 ng/mL, respectively. Under clinical 
conditions, paroxetine concentrations would normally be less than 
400 ng/mL. Paroxetine does not alter the in vitro protein binding 
of phenytoin or warfarin. 

Renal and Liyer Disease 

Increased plasma conc;entrations of paroxetine occur in subjects 
with renal and hepatic impairment. The mean plasma concentrations 
in patients with creatinine clearance below 30 mL/min was 
approximately 4 times greater than seen in normal volunteers. 
Patients with creatinine clearance of 30 to 60 mL/min and patients 
with hepatic functional impairment had about a 2-fold increase in 
plasma concentrations (AUC, . 

The initial dosage should therefore be reduced in patients with 
severe renal or hepatic impairment, and upward titration, it 
necessary, should be at increased intervals (see DOSAGE AND 
A.')MINISTRATION) . 

Elderly Patients 

In a multiple-dose study in the elderly at daily paroxetine doses 
of 20, 31) and 40 mg, C..1n concentrations were about 70t to sot 
greater than the respective C,.1 n concentrations in nonelcierly 
subjects. Therefore the initial in the elderly should be 
reduced. (See DOSAGE AND ADMINISTRATION. ) 
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CliAical Trials 

QepreBaipn 
.. -- ' 

The efficacy of Paxil as a treatment for depression has been 
established in 6 studies of patients with 
depression (ages 18 to 73). In these studies Paxil was shown to be 
significantly more effective than placebo in treating depression by 
at least 2 of the following measures: Hamilton Depression Rating 
Scale (HORS), the Hamilton depressed mood item, and the Clinical 
Global Impression (CGI) Severity of Illness. Paxil was 
significantly better than placebo in improvement of the HDRS sub-
factor scores, including the depressed mood item, sleep disturbance 
factor and anxiety factor. 

A study of depressed outpatients who had responded to Paxil (HDRS 
total score <8) during an initial a-week open-treatment phase and 
were then randotr.ized to continuation on Paxil or placebo for 1 year 
demonstrated a signific3ntly lower relapse rate for patients taking 
Paxil (15%) compared to those on placebo (39%). Effectiveness was 

--·- similar for male and female patients. 

·- Obscseiye Compuleiye pieorder 

[The language is pertinent to the OCD claim but 
included here since we expect these changes to be finalized at 
the time the PO claim achieves an approval status.] 

The effectiveness of Paxil in the treatment of obsessive compulsive 
disorder (OCD) was demonstrated i·.: two 12-week multicenter .placebo-
controlled studies of adult outpatients (Studies 1 and .. 2.) ; 
Patients in all studies had moderate to severe OCD (DSM-IIIR) .:with 

• # • • ' 

mean baseline ratings on the Yale BrownObsessive Compulsive-Scale 
(YBOCS) total score ranging from 23 to 26. Study l, a dose.,.range 

study where patients were treated with fixed doses of 20, 
40 or 60 mg/day demonstrated that daily doses of paroxetine 40 and 
60 mg are effective in the treatment of oco. Patients receiv;ing 
doses of 40 and 60 mg paroxetine experienced a mean reduction,- of 
approximately 6 and 7 points respectively-on the YBOCS total,score 
which was significantly greater than the approximate 4 'point 
reduction at 20 mg and a 3 point reduction in the placebo-treated 
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patients. 
(20.to 60 
thiS . ·SI"11r'IV•l'.'1:11' 

reduction 

1r .. · :.-
.. .. the. Clj 

.. 

Outcome ·classification (\') on rCGI.-Global Improvement. Item .. . ' ,.- • • ••• I 

for Complete in l 

Outcome Placebo Paxil Paxil Paxil 
Classification (N•74) 20mg 40mg 60mg 

(N•75) (N=66) (Na66) 

worse 14% 7\' 7% 3% 

No Change 44% 35% 22% 19\' 

Improved 24% 33\' 29\' 34\' 

Much Improved llt 18\' 22\ 24% 

very Much Improved 7\' 7\' 20\' 20\ 

Subgroup analyses did not indicate that there were any differences 
in treatment outcomes as a function of age or gender. 

The long-term maintenance effects of in oco were demonstrated 
in a long-term extension to Study l. Patients who were responders 
on paroxetine during the 3-month double-blind phase and ·a 6-month 
extension on open-label paroxetine (20-60 mg/day) were randomized 
to either paroxetine or placebo in a 6-month double-blind relapse 
prevention phase. Patients randomized to paroxetine were 
significantly less likely to relapse than comparably treated 
patients who were randomized to placebo. 
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.. Panic; Diagrder 

[We have modified this subsection by revisin•:J the language 
describing the 3 positive studies and deleting the description 
of study 228, since we view that study as having a design flaw 
that would preclude any definitive conclusiom; about long-term 
efficacy. However, we have included a briEf description of 
study 222, since we believe that the design of that study was 
adequate to address the question of long-term efficacy, even 
though it was a preliminary trial without a clear, 
prospectively defined analysis plan.] 

The effectiveness of Paxil in the treatment of Panic Disorder was 
demonstrated in three 10-12 week multicenter, placebo•controlled 
studies of adult outpatients Wtudies l-3). Patients in all 
studies had Panic (DSM-IIIR), with or without ·agoraphobia. 
In these studies, Pax.il was shown to be significantly ·1110re 
effective than placebo in treating panic disorder by at least 2 out 
of 3 measures of panic attack frequency and on the Clinical Global 
Impression Severity of Illness score. 

Study l was a 10-week dose-range finding study_ 
paroxetine doses of 10, 20, or 40 mg/day and placebo. ·· A 
significant difference from placebo was observed only for the 4.0 
mg/day group. At endpoint, 76t of patients receiving paroxetine 40 
mg/day were free of panic attacks, compared t;o 32\ · of'- placebo 
patients. 

Study 2 was a 12-wtek flexible-dose study comparing paroxetine (10 
to 60 mg daily) and placebo. At endpoint, Slt of ·paroxetine 
patients were free of panic attacks compared to 32\ of 
treated patients. 

Study 3 was a 12-week flexible-dose study c.omparing paroxetine (10 
to 60 mg daily) given concurrently with standardized- cognitive 
behavioral therapy to placebo. At endpoint, J)t of the paroxetine-
treated patients showed a reduction to 0 or 1 ·panic attacks 
compared to l4t of placebo patients. 

In both studies 2 and 3, the mean paroxetine dose for completera at 
endpoint was approximately 40 mg/day. 
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of-.• Paxd.l i.n •. panic . . . ... _, __ ,. .. ,. ' - . .... .. .. .... ... '"" -
demonstrated study ·1.. ... · · .. ,. . ;, . .:.. •.• ...... : ..... - • _., ...... _,. ..• _..,..,f,_, .... 

3 •month !.phase • .... !!t.r 
paroxetine ·(10, 20;-:.-:or\'•4D mg/dayl or placebo in a 3-monttr-·.:daQbtM 

· · ' • · "• · • ''- ' '\ lo • • 

blind relapse .. - ·· Patients. randomized to. 
were·· significantly' less: •likely. -to relapse· ·than· comparably· 
patients who .placebo• · . . -

Subgroup analyses did. not indicat2 that there were 
in. treatment outcomes as a function of age or gender ..... 

INDICATIONS AND OSAGB 

Depression 

Paxil (paroxetine hydrochloride) is indicated for the treatment of 
depression. 

The efficacy of Paxil in the treatment of a major depressive 
episode was established in 6-week controlled trials of outpatients 
whose diagnoses corresponded most closely to the DSM-III category 
of major depressive disorder \see CLINICAL PHARMACOLOGY) . A major 
depressive episode implies a proninent and relatively persistent 
depressed or dysphoric mood that usually interferes with daily 
functioning (nearly every day for at least 2 weeks) ; it should 
include at least 4 of the following 8 symptoms: change in appetite, 
change in sleep, psychomotor agitation or retardation, loss of 
interest in usual activities or decrease in sexual drive, increased 
fatigue, feelings of guilt or worthlessness, slowed thinking or 
impaired concentration, and a suicide attempt or suicidal ideation. 

The antidepressant action of Paxil in hospitalized depressed 
patients has not been studied. 

The efficacy of Paxil in maintaining an antidepressant response for 
up to 1 year demonstrated in a trial (see 
CLINICAL PHARMACOLOGY). Nevertheless, the physician who elects to 
use Paxil for extended periods should periodically re-evaluate the 
long-term usefulness of the drug for the indi<idual patient. 
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[The following language is pertinent to the OCD claim but 
included here since we expect these changes to be finalized at 
the time the PD claim achieves an approval status.] 

Paxil iB indicated for t.he treatment qf 
in patients with obsessive compulsiye·.;disorder (og>)··'..-.1 
the DSM-IV ... The obsessions ur' compul'Sions cause . . . . . . .. ..... . '' . 

are or· .: 
occupaticnal functioning. 

The efficacy of Paxil was established in two 12-week.,.t:rials...,....fith 
.•. "'" ..... 

obsessive compulsive outpatients \orhose dia3floses . . .. - "'. 
clo1;ely to the DSM-.IIIR category of· obsessive compulsive disorder 
(see Clinical TrialR under CLINICAL PHARMACOLOGY) . 

compulsive disorder is characterized by recurrent and 
persistent ideas, thoughts, impulses or images (obsessions) .that 
are ego-dystonic and/or repetitive, purposeful and intentional 
behav-iors (compulsions) that are recognized by the person • as 
exceasive or unreasonatle. 

A 6-mvtlth re.!apse prevention trial demonstrated a lower relal>se 
rate in patients assigned to pa::-oxetine compared to those· on 
placebo (see Clinical Pharmacology). Nevertheless, the physician 
who elects to use Paxil for extended periods should periodically 
reevaluate the long-term usefulness of the drug for the individual 
patient (see DOSrtGE AND ADMINISTRATION) . 

Panic Disorder 

[We have modified the panic disorder statement 
by (1) including mure detcdls of the definition of thE> 
disorder, and (2) 1110difiying the statement regarding lcng-term 
efficacy data; as noted above, we believe that only study 222 
provides adequate data to address this issue.] 

Paxil is indicated for the treatment of panic 
without agoraphobia, as defined ·in DSM-IV. 
characterized by the occurrence of unexpected 
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.._ •. • concern ·attacks, 

or and/ or ·'a 
···, 

The efficacy of Paxil· was .est:<lbl.isheq_ ::!.n three 10 to:12 
in: anxious patients whose. ·• 
category of panic disorder .•. .(see -C:U.nical.!'l'rials .. . ··"· . ,_.. . . ... · •. 
Pharmacology) .; 

Panic disorder- (DSMIV),_.-is ·:Char!lcte:r:i-zed by._ .. ' .......... .. , ... · .. -···· ..... ..... 
panic .. attc.cktl-, i.e.,,,· a- discrete:• :period··.- of -
discomfo=t in which four (or more)- . of .. the following·:, symptoms 
develop abruptly and reach .. a peak within 10. ·minutes .•i{l) 
palpitations, pounding heart;: or accelerated ·(2) 
sweating; (3) trembling. or shaking; (4) sensations of shortness of 
breath or smothering; ( 5) · feeling of choking; ( 6) . chest pain or 
discomf >rt; (7) nausea or abdominal distress; (8) feeling dizzy, 
unsteady, lightheaded, or faint; (9) derealization (feelings of 
unreality) or dep!..rsonalization (being detached from oneself);- (10) 
fear of losing contr.ol; (11) fear of dying; (12) paresthesia& 
(numbness or tingling sensations); (13) chills or hot flushes.] 

A 3-month relapse prevention trial in patients with panic disorder 
demonstrated a lower relapse rate in patients assigned to 
paroxetine compared to those -on placebo (see Clinical 

Nevertheless, the physician who prescribes Paxil 
for extended periods should periodically re-evaluate the long-term 
usefulness of the drug for the individual patient. 

CONTRAXNDXCATIONS 

Concomitant use in patients taking monoamine oxidase inhibitors 
(MAOisl is con'::raindicated (see WARNINGS and PRECAUTIONS) . 
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WARNINGS 

Potential for with Monoamine Oxidase Inhibitors 

In patients receivins another serotonin reuptake inhibitor drug in 
combination with a monoamine oxidase inhibitor (MAO!), there have 
been reports of serious, sometimes fata}, reactions including 
hyperthermia, rigidity, myoclc.. .us, auto1.omic instability with 
possible rapid fluctuations of vital signs, and mental status 
changes that include extreme agitation progressing to delirium and 
coma. These reactions have also been reported in patients have 
recently discontinued that drug and have been on a MAOI. 
Some cases presented with features resembling neuroleptic malignant 
syndrome. While there are no human data showing such an interaction 
with Paxil, limited animal data on the effects of combined use of 
paroxetine and MAOis suggest that these drugs may act 
synergistically to elevate blood pressure and evoke behavioral 
excitation. Therefore, it is recommended that Paxil (paroxetine 
hydrochloride) not be used in combination with a MAO!, or within 14 
days of discontinuing treatment with a MAOI. At least 2 weeks 
should be allowed after stopping Paxil before starting a MAO!. 

Potential Astemizole, and Triazolam Interactions 

[As discussed in our 3-4-36 tel:=conference with you, the 
potential for an of paroxetine with astemizole, 
cisapride, and triazolam will need to be included as a warning 
until you have obtained vitro data to address this 
concern.] 

Ketoconazole, a poteLc inhibitor of cytochrome P450IIIA4, blocks 
the !l'':!tabolie:m of terfenadine, astemizole and cisapride, all ot 
which are metabolized by this system, and the resulting increases 
in plasma concentrations of these drugs have been associated with 
QT prolongation and torsades de pointes-type ventricular 
tachycardia, sometim,.,s fatal. Ketoconazole also blocks the 
metabolism of triazolam, resulting in increases in pl.;i.oma 
concentration of this drug and enhanced pharmacological effoe;ts. 
In vitro studies have shown Paxil to have only a modest inhibitory 
effect on the metabolism of terfenadine and lam, .:another 
substrate for the P4SOIIIA4 isozyme, compared to a much more potent 
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.... ...-· inhibitory effect . of • 

interaction. study · of :. .. 
terfenadine 
paroxetine on. QTc or on . 
administration of ·Paxil not be 
pose a hazard . . -It is: 
concurrent administration:,.of -: Pax;Jal:: wi·th. zole,. 
triazolam would p9se a haza,:r;d,,•;anq.·, vivo or: 
are available. to.·. , 
administration of ;"Paxil with and."triazplam 
should be undertaken with caution :(see PRECAUTIONS) • . . . . .... , -. 

PRECAUTIONS 

General 

Activation of Mania/Hypomania 

During premarketing testing, hypomania or mania occurred in 
approximately 1.0% of Paxil-treated unip0lar patients compared to 
1 1% of active-control and 0.3% of Flacebo-treated unipolar 
patients. In a subset of patients classified as bipolar, the rate 
of r.1anic episodes was 2. 2% for Paxil and 11.6% for the combined 
active-control Jroups. As with all antidepressants, Paxil should 
be used cautiously in patients with a history of mania. 

Seizures 

During premarketing testing, seizures occurred in 0.1% of Paxil-
treated patients, a rate similar to that associated with other 
aPtidepressants. Paxil should be used cautiously in patients with 
a history of seizures. It should be discontinued in any patient 
who develops seizures. 

Suicide 

The possibility of a suicide attempt is inherent in depression and 
may persist until significant remission occurs. Close supervision 
of high-risk patients should accompany initial drug therapy. 
Prescriptions for Paxil should be written for the smallest 
of tablets consistent with gond patient management, in or to 
reduce the risk o[ overdose. 
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' H¥Pgnatremia 

Several cases of hyponatremia have been reported. The hvponatremia 
appeared to be reversible when Paxil was discont •.nued. The 
majority of these occurrences have been in elderl" individuals, 
some in patients taking diuretics or who were volume 
depleted. 

Abnormal Bleeding 

There have .. been several of bJ.eeding · 
ecchymosis and purpura) associated with paroxetine ·:.treatment •. 
including a report of impa:'.red plal";elet . aggregation. · Whtie: .,a 
causal relationship to :.<.s unclear, impaired platelet 
aggregation may result frc;Ln pl<-.celet . serotonin depletion ·and 
contribute to such occurrences. 

" 
I 

Use in Patients with Illness 

Clinical experience with Paxil in patients with certain concomitant 
systemic illness is limited. Caution is advisable in using Paxil 
in patients with diseases or conditions that could affect 
metabolism or hemodynamic responseE. 

Paxil has not been evaluated or used to any appreciable extent in 
patients with a recent history of myocardial infarction or unstable 
heart disease. Patients with these diagnoses were excluded from 
clinical studies during the product's premarket testing. 
Evaluation of electrocardiograms of 682 depressed patients who 
received Paxil in double-blind, placebo-controlled trials, 
did not indicate that Paxil is associated with the development of 
significant ECG abnormalities. Similarly, Paxil (paroxetine 
hydrochloride) does not cause any clinically important changes in 
heart rate or blood pressure. 

Increased plasma concentrations of paroxetine occur in patients 
with severe renal impairment (creatinine clearance <30 mL/min.) or 
severe hepatic impairment. A lower starting dose should be used in 
such patients (see DOSAGE AND ADMINISTRATION) . 
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·---·' Informaticn for Patients 

Physicians are advised to discuss the following issues with 
patients for whom they prescribe Paxil: 

Inter-ference with Cognitiye and Motgr Performance 

Any psychoactive drug may impair judgment, thinking or motor 
skills. Although in controlled studies Paxil has not been shown to 
impair psychomotor performance, patients should be cautioned about 
operating hazardous machinery, including automobilE!S, until they 
are reasonably certain that Paxil therapy does not. affect their 
ability to engage in such activities. 

Completing Course of Therapy 

While patients may notice improvement with Paxil therapy in 1 to 4 
weeks, they should be advised to continue therapy as 

Cqncgmitant Medication 

Patients should b2 advised to inform their physician if they are 
taking, or plan to take, any prescription or over-the-counter 
drugs, since there is a potential for interactions. 

Alcohol 

Although Paxil has not been shown to increase the impairment of 
mental and motor skills caused by alcohol, patitmts should be 
advised to avoid alcohol while taking Paxil. 

Pregnancy 

Patients should be advised to notify their physician if they become 
pregnant or intend to become pregnant during therapy. 

Nursing 

Patients should be advised to notify their physician if they are 
breast-feeding an infant. (See PRECAUTIONS 'Nursing t-tothers.) 
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\ .: .. >' Laboratory Testa 

There are no specific laboratory tests recommended. 

Drug Interactions 

Trxptophan 

As with other serotonin reuptake inhibitors, an interaction between 
paroxetine and tryptophan may occur when they are co-administered. 
Adverse experiences, consisting primarily of headache, nausea, 
sweating and dizziness, have been reported when tryptophan was 
administered to patients taking Paxil (paroxetine hydrochloride) . 
Consequently, concomitant use of Paxil with tryptophan is not 
recommended. 

Monoamine Oxidase Inhibitors 

See CONTRAINDICATIONS and WARNINGS. 

Warfarin 

Preliminary data suggest that there may be a pharmacodynamic 
(that causes an increased bleeding diathesis in the 

face of unaltered prothrombin time) between paroxetine and 
warfarin. Since there is little clinical experience, the 
concomitant administration of Paxil and warfarin should be 
undertaken with caution. 

Drugs Affecting Hepatic Metqbolism 

The metabolism and pharmacokinetics of paroxetine may be affected 
by the inducti ·m or inhibition of drug-metabolizing enzymes. 

Cimetidine - Ci.netidine inhibits many cytochrome P450 (oxidative:) 
enzymes. In a study where Paxil (30 mg q.d.) was dosed orally for 
4 weeks, steady-state plasma concentrations of paroxetine were 
increased by approximately SO% during co-administration with oral 
cimetidine (300 mg t.i.d.) for the final week. Therefore, when 
these drugs are administered concurrently, dosage adjustment of 
Paxil after the 20 mg starting dose should be guided by clinical 
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-···' effect. The effect of paroxetine on cimetidine 's pharmacokinetics 
was not studied. 

Phenobarbital Phenobarbital induces many cytochrome P450 

(oxidative) enzymes. When a single oral 30 mg dose of Paxil "'as 
administered at phenobarbital steady state (100 mg q.d. for 14 
days), paroxetine AUC and T112 were reduced (by an average of 25\ 
and 38%, compared to paroxetine administered alone. 
The effect of paroxetine on phenobarbital pharmacokinetics was not 
studied. Since Paxil exhibits nonlinear pharmacokinetics, the 
results of this study may not address the case where the 2 drugs 
are both being chronically dosed. No initial Paxil dosage 
adjustment is considered necessary when co-administered with 
phenobarbital; any subsequent adjustment should be guided by 
clinical effect. 

Phenytoin - When a single oral 30 mg dose of Paxil was administered 
at phenytoin steady state (300 mg q.d. for 14 days), paroxetine AUC 
and T112 were reduced (by an average of 50% and 35%, respectively) 
compared to Paxil administered alone. In a separate study, when a 
single oral 300 mg dose of phenytoin was administered at pacoxetine 
steady state (30 mg q.d. for 14 days), phenytoin AUC was slightly 
reduced (12% on average) compared to phenytoin administered alone. 
Since both drugs exhibit nonlinear pharmacokinetics, the above 
studies may not address the case where the 2 drugs are both being 
chronically dosed. No initial dosage adjustments are considered 
necessary when these drugs are co-administered; any subsequent 
adjustments should be guided by clinical effect. (see Poatmarketing 
Reports under ADVERSE REACTIONS) . 

Drugs Metabolized by Cytochrome P, 50 IID6 

Many drugs, including most antidepressants lparoxetine, other 
SSRis, and many tricyclics), are metabolized by the cytochrome P450 
isozyme P4SOIID6. Like other agents that are metabolized by 
P450IID6, paroxetine may significantly inhibit the activity of this 
isozyme. In most patients (>90%), the P450IID6 isozyme is 
saturated early during PAXIL dosing. In one study, daily dosing of 
PAXIL (20 mg q.d.) under steady-state conditions increased single 
dose desipramine (100 mg) Cmax, AUC, and T11z by an average of 
approximately two-, five-, and three-fold. Concomitant uae of 
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_..· PAX•IL with other.·drugs .. :.metaboll.zed by,.: .bas,-.J!Qt 
studied i;,ut ·}may,··: requi:re ·. lo,er_ · d9se8. 

"for either PAXlL'-.or·:the other drug., .. ·· . . . ' ... 

Therefore, co-administration of Paxil with other drugs that are 
metabolized by this isozyme, including certain antidepressants 
(e.g., nortriptyline, amitriptyline, imipramine, desipramine and 
fluoxetine), phenothiazines (e.g., thioridazine) and Type lC anti-
arrhythmics (e.g., propafenone, flecainide and encainide), or that 
inhibit this enzyme (e.g., quinidine), should be approached with 
caution. 

At steady state, when the P450 IID6 pathway is essentially saturated, 
paroxetine clearance is governed by alternative P450 isozymes which, 
unlike P450 IID6 , show no evidence of saturation. (See Tricyclic 
Antidepressants under PRECAUTIONS) . 

Qruga Metabolized by P450IIIAi 

[As noted under Warnings, the reference to any potential 3A4 
interactions may be reodified and placed in this aubsection if 
additional reassuring in vitro can be obtained to address 
this concern. 1 

Paroxetine has been shown in vitro to be a modest inhibitor of 
cytochrome P450IIIA4. Both in vitro data and an in vivo 
terfenadine/paroxetine interaction study suggest that there may be 
no clinically important interaction for terfenadine and paroxetine. 
It is :•.nknown whether or not the concurrent administration of Paxil 
with astemizole, cisaptl.de, or triazolam would pose a hazard, and 
caution is indicated with such use (see WARNINGS) . 

Tricyclic CTCAl 

Caution is indicated in the c.;o-administration of tricyclic 
antidepressants (TCAsl with PAXIL, because may inhibit 
TCA metabolism. Plasma TCA concentrations need to be monitored, 
and the dose of TCA may need to be reduced, if a TCA is co-
administered with PAXIL (see D:tugs Metabolized by Cytochrome 
P450IID6 under PRECAUTIONS) . 
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.,.,., Drugs Highly Bound tp Plasma Protein 

-- .. 

Because paroxetine is highly bound to plasma protein, 
administration of Paxil to a patient taking another drug that is 
highly protein bound may cause increased free concentrations of the 
other drug, potentially resulting in adverse events. Conversely, 
adverse effects could result from displacement of paroxetiue by 
other highly bound drugs. 

Alcghol 

Although Paxil does not increase the impairment of mental and motor 
skills caused by alcohol, patients should be advised to avoid 
alcohol while taking Paxil (paroxetine hydrochloride) . 

Lithiym 

A multiple-dose study haa shown that there is no pharmacokinetic 
interaction between Paxil and lithium carbonate. However, since 
there is little clinical experience, the concurrent administration 
of paroxetine and lithium should be undertaken with caution. 

Digoxin 

The steady-state pharmacokinetics of paroxetine was not altered 
when administered with digoxin at steady Mean digoxin AUC 
at steady state decreased by 15% in the presence of paroxetine. 
Since there is little clinical experience, the concurrent 
administration of paroxetine and digoxin should be undertaken with 
caution. 

Diazepam 

Under steady-state conditions, diazepam does not appear to affect 
paroxetine kinetics. The effects of paroxetine on diazepam were 
not evaluated. 

Procyclidine 

Daily oral dosing of Paxil (30 mg q.d. l increased steady-state AUC0 • 

24 , C..,. and C...r. values of procyclidine (5 mg oral q.d. l by 35\, 37\ 
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. ._..-· and 67t, respectively, compared to procyclidine alone at steady 

state. If. anticholinergic effects are seen, the dose of 
procyclidine should .be reduced. 

Beta-Blockers 

In a study where propranolol (80 mg b.i.d.) was dosed orally for 18 
days, the established steady-state plasma concentrations of 
propranolol were unaltered during co-administration with Paxil (30 
mg q.d. l for the final 10 days. The effects of propranolol on 
paroxetine have not been evaluated. ·(see Po•tmarketillg Report• 
under ADVERSE REACTIONS). 

Theapb:ylline 

Reports of elevated theophylline levels associated with Paxil 
treatment have been reported. While this interaction has not been 
formally studied, it is recommended that theophylline levels be 
monitored when these drugs are concurrently administered .• 

Electroconyulsive Therapy (ECTl 

There are no clinical studies of the combined use of ECT and Paxil. 

Carcinogenesis, Mutagenesis, Xmpairment of Fertility 

Carcinogenesis 

[Please note that the penultimate sentence of this subsection 
has been deleted from the paragraph below. Although this 
sentence was part of the original labeling, we see no 
rationale for maintaining this text in labeling at this time.] 

Two-year carcinogenicity studies were conducted in mice and rats 
given paroxetine in the diet at up to 2.4 (mouse) and 3.9 
(r.at) times the maximum recommended human (MRHD) for 
depression on a basis. Because the MRHD depression is 
slightly less than that for OCD (SO mg vs. 60 mg), the doses used 
in these carcinogenicity studies were only 2.0 (mouse) and 3.2 
(rat l times the MRHD for OCD and Panic Disorder. There was a 
significantly greater number of male rats in the high-dose group 
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with reticulum cell sarcomas (1/100, 0/50. 0/50 and 4/50 for 
control, low-, middle- and high-dose groups, respectively) and a 
significantly increased linear trend across dose groups for the 
occurrence of lymphoreticular tumors in male rats. Female rats 
were not affected. Although there was a dose-related increase in 
the number of tumors in mice, there was no drug-related increase in 
the number of mice with The relevance of these findings to 
humans is unknown. 

Mutagenesis 

Paroxetine produced no genotoxic effects in a battery of 5 in vitro 
and 2 in vivo assays that included the following: bacterial 
mutation assay, mouse lymphoma mutation assay, unscheduled DNA 
synthesis assay, and tests for cytogenetic aberrations in vivo in 
mouse bone marrow and in vitro in human lymphocytes and in a 
dominant lethal test in rats. 

Impairment of Fertility 

A reduced pregnancy rate was found in studies in rats 
at doses of paroxetine which were 2.9 times the MRHD for depression 
or 2. 4 times the MRHD for OCD on a mg/m" basis. Irreversible 
lesions occurred in the reproductive tract of male rats after 
dosing in studies for 2 to 52 weeks. These lesions, which 
consisted of vacuolation of epididymal tubular epithelium and 
atrophic changes in the seminiferous tubules of the testes with 
arrested spermatogenesis occurred at doses which were 4.9 times the 
MRHD for depressit:m and 4.1 times the MRHD for OCD on a 
basis. 

Pregnancy 

Teratogenic l£foeta - Pregnansy Catego£Y C 

Reproduction studies were performed in rats and rabbits at doses up 
to 9.7 (rat) and 2.2 (rabbit) times the maximum recommended human 
dose (MRHD) for depression (50 mgl and 8.1 (rat) and (rabbit) 
times the MRHD for OCD, on a basis. These studies have 
revealed no evidence of teratogenic effects. However, in rats, 
there was an increase in pup deaths durino the first 4 days of 
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at 0 .19 /MRHO f9r :·$le1PJ;lll!lll••1q'-9J 
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(mg/arl the .OCO.;;:•: The. . -r:o:r·,..-
illas not determined. The·!'Cause. of. ·is 
are no adequate and 1ooell-controlled studies in pregnant women. 
Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if 
clearly needed. 

Labor and Delivery 

The effect of parcxetine on labor and delivery in humans is 
unknown. 

Nursing Mother• 

Like many other drugs, is secreted in human milk, and 
caution should be exercised when Paxil (paroxetine hydrochloride) 
is administered to a nursing woman. 

Ueage in Children 

Safety and effectivenP.ss in have not been established. 

Geriatric Uee 

In worldwide premarketing Paxil clinical trials, 17\ of Paxil-
treated patients (approximately 700) were 65 years of age or older. 
Pharmacokinetic studies revealed a dec.;reased clearance in the 
elderly, and a lower starting dose is recommended; there were, 
however, no overall differences in the adverse event profile 
between elderly and younger patients, and effectiveness was similar 
in younger and older patie>>ts. (See CLINICAL PHARMACOLOGY and 
DOSAGE AND ADMINISTRATION.) 
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Aa•ociated with Di•continuatiOD of Treatment 

(Please add 2 additional columns to this table including the 
Paxil and placebo data for the Panic disorder studies.] 

Twenty-one percent ( 881/4, 126) of Paxil patients in worldwide 
clinical trials in depression and 11-.,St . (64/542) and ·_9:.4t 
of Paxil patients in .worldwide trials in OCD and Panic 
respectively, discontinued treatment due to an adverse event. The 
most common events associated with discontinuation and 
considered to be drug related (i.e., those events associated with 
dropout at a rate approximately or greater for Paxil compared 
to placebo) included the 

Depreaaion oco 
PaxJI Placebo PaxJI Placebo 

CNS 
Somnolence 2.3% 0.8% 
Insomnia 1.9% 0.8% 1.7% 0% 
Agitation 1.3% 0.8% 
Tremor 1.3% 0.3% 
Anxiety 1.1% 0.3% 
DizZiness 1.4% 0.3% 1.5% 0% 
Gasbolntestlnal 
Constipation 1.1% 0% 
Nausea 3.4% 1.1% 1.9% 0% 
Diarrhea 1.0% 0.3% 
Dry mouth 1.010 0.3% 
Vomiting 1.0% 0.3% 
Other 
Asthenia 1.7% 0.5% 1.9% 0.4% 
Abnormal ejaculation' 1.6"" 0% 2.1% 0% 
Sweating 1.1% 0.3% 
Impotence' 1.5% 0% 

WMN numbers.,. 1101 P<OVIded the inCidence of lhe ldvefUI evenla in PAXIL pallents was not >1% and wugruter lhlln or 
11111 .. 10 two linllllhe ilt --.aenc:e of p!Kebo. 

I. IIICICiellea con'IChlel fof genclef . 
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Depregsign 

The most commonly observed adverse events associated with the use 
of paroxetine (incidence of St or greater and for Paxil 
at least twice that for placebo, derived from the table below) 
were: asthenia, sweat.i.ng, nausea, decreased appetite, somnolence, 
dizziness, insomnia, tremor, nervousness, ejaculatory disturbance 
and other male genital disorders. 

Obseesive Compulaiye pisprder 

The most commonly observed adverse events associated with the use 
of paroxetine (incidence of at least st for Paxil and for which the 
incidence was approximately twice .or more the among 
placebo-treated patients, derived from the table below) were: 
nausea, dry mouth, decreased appetite, constipation, dizziness, 
somnolence, tremor, sweating, impotence and abnormal ejaculation. 

Panic pisorder 

The most commonly observed adverse events associated with the use 
of paroxetine (incidence of at least 5% for Paxil and for which 
the incidence was approximately twice or more the incidence among 
placebo-treated patients) were: asthenia, sweating, decreased 
appetite, libido decreased, tremor, abnormal ejaculation, female 
genital disorders and impotence. 

Incidence in Controlled Clinical Trials 

Depression 

Table 1 enumerates adverse evencs that occurred at an incidence of 
1% or more among paroxetine-treated patients who ;::articipated in 
short term (6-week) placebo-controlled trials in which patients 
were dosed in a range of 20 to 50 mg/day. 

Reported adverse events were classified using a standard COSTART-
based Dictionary terminology. The prescriber should be aware that 
these figu.res cannot be used to predict t:he incidence of side 
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effects in the course of usual medical practice where patient 
characteristics and other factors differ from those which prevailed 
in the clinical trials. Similarly, the cited cannot be 
compared with figures obtained from other clinical investigations 
involving different treatments, uses and investigators. The c1ted 
figures, however, do provide the prescribing physician with some 
basis for estimating the relative contribution of drug and nondrug 
factors to the side effect incidence rate in the population 
studied. 

·. Table1. Traatment-EmergentlAdverae 
Experience Incidence in Placebc);.Controlled 

Clinical Trials for Depreaalon1 

Body System 

Body as a Whole 

CardiovaSCI.ilar 

Dermatologic 

Gastrointestinal 

Musculoskeletal 

Nervous System 

Respiration 
Special Senses 

Preferred Term 

Headache 
Asthenia 
Palpitation 
v-.sodilation 
Sweabng 
Rash 
Nausea 
Dry Mouth 
Constipation 
Diarrhea 
Decreased Appetite 
Flatulence 
Oropharynx Disorder 
Dyspepsia 
Myopathy 
Myalgia 
Myasthenia 
Somnolence 
Cizzinuss 
Insomnia 
Tremor 
Nervousness 
Anxiety 
Paresthesia 
Libido Decreased 
Drugged Feeling 
Contusion 
YflWTI 
Blurred Vision 
Taste Perversion 
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PBXil 
(n=421) 

18% 
15% 
3% 
3% 
11% 
2% 

26% 
18% 
14% 
12% 
6% 
4% 
2% 
2% 
2% 
2% 
1% 

23% 
13% 
13% 
8% 
5% 
5% 
4% 
3% 
2% 
1% 
4% 
4% 
2% 

Placebo 
(n=421) 

17% 
6% 
1% 
1% 
2% 
1% 
9% 
12% 
7% 
8% 
2% 
2% 
0% 
1% 
1% 
1% 
0% 
9% 
6% 
6% 
2% 
3% 
3% 
2% 
0% 
1% 
0% 
0% 
1% 
0% 
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Urogenital System • ......., Dlsturban<:e:s.• ... 
Other,Male Genital .. 
Urlnaty;Frequency 
Urlnat!Oo 
Female ;Genital Disorders"' 

10% 

3% 
3% 
2% 

0% 
0% 

1% 
0% 
0% 

1. EWIIIS repcMI8d by MJNat pllillnta IN Included, «oept the followtng;·even!J110111Ch heel M on 
pl8mlla :a. Pul:lllldomNipeil. t.dljlllln, aid 

2. ""**' IIICIIIIy "1111111 in lllnlll" Ml .. 11110&. 
3. IIICIIdenelll 
4. Moltly "411110'f'o•;y.IIII8Y." 
5. lnCIIudel ... ejlcullllanlofg', end "Mxuul dylfuncliDn, Ml "iltpCII8nCB.. 
6. lnc:ludeiiiiCIIIIy "ddlllcuuly wllh miCiulllon" ... "uuiMry 
7. Includes IIICIIIIy "Maagaamma' 81111 "dilllcadly INChing c:lmulorgurn. • 

Obaeaaiye-compulsiye Disorder and Panig pisorder 

2 enumerates adverse events that occurred at a frequency of 
2% or more among OCD treated patients on Paxil who participated. in 
placebo-controlled trials of 12-week duration in which patients 
were dosed in a range of 20 to 60 mg/day or among Panic Disorder 
patients on Paxil who participated in placebo controlled trials of 
10-12 weeks duration in which patients were dosed in a range of 10-
60 mg;day. 

Table 2 
Treatment Emergent Adverse Experience Incidence in Placebo-Controlled Clinical 

Trials for Obsessive Compulsive Disorder and Panic Disorder1 

Obsessive 
Compulsive Panic Disorder 

Disorder 
Paxil Placebo Paxil Placebo 

Body System PreferTed Term (n=542) (n=265) (n=469) (n=324) 
Body as a Whole Asthenia 22% 14% 14% 5% 

Abdominal Pain 4% 3% 
Chest Pain 3% 2% 
Back Pain 3% 2% 
Chills 2% 1% 2% 1% 

Cardiovascular Vasodilation 4% 1% 
Palpitaticn 2% 0% 

Dermatologic Sweating 9% 3% 14% 6% 
Rash 3% 2% 

Gastrointestinal Nausea 23% 10% 23% 17% 
Dry Mouth 18% 9% 18% 11% 
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Coasdpation 6% 5% 
Diai'rbea 10% 10% 
l)eoreasecl Appetite !J% 3% 7% 3% 

4% 3% 2% 1% 
lnJrohmi• 24% 13% lim 
Somnolence 24% 1.,.-4. 19% 11% 
Dizziness 12% 6% 14% 10% 
Tremor 11% 1% 9% 1% 
Ne_rvOUSDeSS 9% 8% 
Libido De.creascd 7% 4% 9% 1% 
Agitation S% 4% 
Anxiety S% 4% 
Abnormal Dreams 4% 1% 
Conc:entration Impaired 3% 2% 
Depersonalization 3% 0% 
Myoclonus 3% 00/o 3% 2% 
Amnesia 2% 1% 

Respiratory System Rhinitis 3% 0% 
Special Senses Abnormal Vision 4% 2% 

Taste Perversion 2% 0% 
Urogenital System Abnormal Ejaculation2 23% 1% 21% 1% 

Female Genital Disorder 3% 0% 90/o 1% 
lmpotence2 8% 1% S% 0% 
Urinary Frequency 3% 1% 2% 0% 
Urination Impaired 3% 0% 
lJrinary Tract Infection 2% 1% 2% 1% 

1. Events <IPQited by at leaat 2% of OCD or Pink: DiSorder Paxil-lnlallld patients are included, except the following 
events whlcll had an lnCiclencll on [OCD): adominal pain ..,llltlon, enxiety, baci< pain, cough lnentiSIId, 
deprwlllion. helcllche,llyplrklneail, infection, pirMlllesia, pharyngltll, raplratory disorder, lnd linUaiiiS. [Pinlc 
Diaonlerl: lbnormll._, lbnonnll v!Non, cheat pain, cough lnentiMd, .,._lizltion, .:llpiMalons, 
dyamenonhU, llu ayrodroml, lk-.clle, inNction, mvalgll. -· pe':-illtion, Pllrasth t'l, 
phlryngilis. rail, fWPIIatory dilonler, llnualla, 11at1 •• auma. unnat1on imPiinld and 

2. lncidcllcc is JCDdct.-..ciCCL 

Dose Dependency of Adverse Events 

A comparison a: adverse event rates in a fixed-dose 
comparing Paxil lu, 20, 30 and 40 mg/day with placebo in the 
treatment of depression revealed a clear dose dependency for 
some of the more common adverse events associated with Paxtl 
use, as shown in the followinq table: 
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Table 3 Treatment-Emergent Adver•• Bxperi.nce Incidence 
in a Depreaaian Do•e-Campariaon Trial* 

Body Sytaternl 
Preferred Tenn 
Body as a Whole 

Asthenia 
Dermatology 

Sweating 
Gastrointestinal 

Cunstipation 
Oecreased 
Appetite 

Diarrhea 
Dry Mouth 
Nausea 

Nervous System 
Anxiety 
Dizziness 
Nervousness 
Paresthesia 
Somnolence 
Tremor 

Special Senses 
Blurred Vision 

Urogenital 
System 
Abnormal 
Ejaculatton 

Impotence 
Male Genital 

Placebo 

n-51 

0.0% 

2.0% 

5.9% 

2.0% 
7.8% 
2.0% 

13.7% 

0.0% 
3.9% 
0.0% 
0.0% 
7.8% 
0.0% 

2.0% 

0.0% 
0.0% 

10mg 
n•102 

2.9% 

1.0% 

4.9% 

2.0% 
9.8% 

10.8% 
14.7% 

2.0% 
6.9% 
5.9% 
2.9% 

12.7% 
0.0% 

2.9% 

5.8% 
1.9% 

P•xJJ 
20mg 

n•104 
30mg 40mg 

10.6% 

6.7% 

7.7% 

5.8% 
19.2% 
18.3% 
26.9% 

5.8% 
6.7% 
5.8% 
1.0% 

18.3% 
7.7% 

2.9% 

6.5% 
4.3% 

n•101 n•102 

13.9% 

8.9% 

9.9% 

4.0% 
7.9% 

15.8% 
34.7% 

5.9% 
8.9% 
4.0% 
5.0% 

20.8% 
7.9% 

2.0% 

10.6% 
6.4% 

12.7% 

11.8% 

12.7% 

4.9% 
14.7% 
20.6% 
36.3% 

5.9% 
12.7% 
2.9% 

5.9% 
21.6% 
14.7% 

7.8% 

13.0% 
1.9% 

Disorders 0.0% 3.8% 8.7% 6.4% 3.7% 
*Rule for includtng adverse events in table: inctdence at least 5% for one of paroxetine groups and 
=:. twice the placebo incidence for at least one paroxatine group. 

In a fixed-dose study comparing placebo and Paxil 20, 40 and 
6n mg in the treatment of OCD, there was no clear 
relationship between adverse events and the dose of Paxil to 
which patients were assigned. No new adverse events were 
observed in the Paxil 60 mg dose group compared to any of 
the other treatment groups. 

In a fixed-dose study comparing placebo and Paxil 10, 20 and 
40 mg in the treatment of Panic Disorder, there was no clear 
relationship between adverse events and the dose of Paxil to 
which patients wece assigned, except for asthenia, 
mouth, anxiety, libido decreased, tremor and abnormal 
ejaculation. In flexible dose studies, no new adverse 
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events ,-.were observed,· in-
compared of :the,:,other -tpeatmesnt groups. · 

Adaptatioa to Certain Adverse Events 

over a 4- to 6-week period, r.here was evidence of adaptation 
to some adverse events with continued therapy (e.g., nausea 
and dizziness), but less to other effects (e.g., dry mouth, 
somnolence and asthenia) . 

Weight ana Vital Sign Changes 

Significant weight loss may be an undesirable result cf 
treatment with Paxil for some patients but, on average, 
patients in controlled had minimal (about 1 pound) 
weight loss vs. smaller changes on placebo and active 
control. No significant changes in vital signs (systolic and 
diastolic blood pressure, pulse and temperature) were 
observed in patients treated with Paxil in controlled 
clinical trials. 

ECG Changes 

In an analysis of ECGs obtained in 682 patients treated with 
Paxil and 415 patients treated with placebo in controlled 
clinical tl·ials in depression, no clinically significant 
changes were seen 1n the ECGs of either group. 

Liver Function Tests 

In placebo-controlled clinical trials, patients treated with 
Paxil exhibited abnormal values on liver function tests at 
no greater rate than that seen in placebo-treated patients. 
In particular, the Paxil-vs.-placebo comparisons in 
depression, OCD and Panic Disorder for alkaline phosphatase, 
SGOT, SGPT and bilirubin revealed no differences in the 
percentage of patients with marked abnormalities. 

Other Events Observed During the Premarketing Evaluation of 
Paxil (paroxetine hydrochloride) 

[The following is the most recent version .of this section 
proposed for the OCD labeling, and we assume it is also 
correct regarding PD data. Please verify.] 
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During its premarketing assessment in multiple 
doses of Paxil were administered to 6,145 patients in phase 
2 and 3 studies. The conditions and duration of exposure to 
Paxil varied g4eatly and included (in overlapping 
categories) open and double-blind studies, uncontrolled and 
controlled studies, inpatient and outpatient studies, and 
fixed-dose and titration studies. During· 
clinical trials in OCD and .·Panic · Disorder, . 542 'r..:ana 469 

. ' ' • • 

patients, respectively, received multiple doses' 
Untoward events associated with this exposure were recorded 
by clinical investigators using terminology of their own 
choosing. Consequently, it is not possible to provide a 
meaningful estimate of the proportion of individuals 
experiencing adverse events without first grouping similar 
types of untoward events into a smaller number of 
standardized event categories. 

In the tabulations that follow, reported adverse events 
classified using a standard COS1'ART-based Dictionary 
terminology. The presented, therefore, 
represent the proportion of the 7, 156 patients exposed to 
multiple doses of Paxil (paroxet.ine hydrochloride) who 
experienced an event of the type cited on at least one 
occasion while receiving Paxil. All reported events are 
included except. those already listed in Tables 1 and 2, 
those reported in terms so general as to be uninformative 
and those evem:s where a drug cause was remote. It is 
important to emphasi2.e that. although the events reported 
occurred during treatment with paroxetine, they were not 
necessarily caused by it.. 

Events are further categorized by body system and listed in 
order of decreasing frequency according to the following 
definitions: frequent adverse events are those occurring on 
one or more occasions in at least 1/100 patients (only those 
not already listed in the tabulated r·esults from placebo-
controlled trials appear in this listing) ; infrequent. 
adverse events are those occurring in 1/100 to 1/1000 
patients; rare events are those occurring in fewer than 
1/1000 patients. Events of major clinical importance are 
also described in t.he PRECAUTIONS section. 
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Body as a Whole - frequent: chills, malaise; infrequent: 
allergic carcinoma, face edema, neck 
pain; rare: abscess, adrenergic syndrome, cellulitis, neck 
rigidity, pelvic pain, peritonitis, ulcer. 

Cardiovascular System frequent: hypertension, syncope, 
tachycardia; infrequent: bradycardia, conduction 
abnormalities, electrocardiogram abnormal, hypotension, 
migraine, peripheral vascular disorder; rare: angina 
pectoris, arrhythmia, atrial fibrillation, bundle branch 
block, cerebral ischemia, cerebrovascular accident, 
congLstive heart failure, heart block, low cardiac output, 
myocardial infarct, myocardial ischemia, pallor, phlebitis, 
pulmonary embolus, supraventricular extrasystoles, 
thrombosis, thrombophlebitis, varicose vein, vascular 
headache, ventricular extrasystoles. 

Digestive System -infrequent: bruxism, colitis, dysphagia, 
eructation, gastroenteris, gingivitis, glossitis, increased 
salivation, liver function tests abnormal, mouth ulceration, 
rectal hemorrhage, ulcerative stomatitis; rare: aphthous 
stomatitis, bloody diarrhea, bulimia, choleithiasis, 
duodenitis, enteritis, fecal impactions, fecal 

gastritis, gastroenteritis, gum hemorrhage, 
hematemesis, hepatitis, ileus, intestinal obstruction, 
jaundice, melena, ulcer, salivary gland enlargement, 
stomach ulcer, stomatitis, tongue edema, tooth caries, 
tongue discoloration, tooth malformation. 

Endocrine s:a:·st em -rare: diabetes mellitus, hyperthyroidism, 
hypothyroidism, thyroiditis. 

and Lymphatic Systems- infrequent: anemia, leukopenia, 
lymphadenopathy, purpura; rare: abnormal erythrocytes, 
basophilia, eosinophilia. iron deficiency anemia, 
hypochromic anemia, leukocytosis, ly..1phedema, abnormal 
lymphocytes, lymphocytosis, microcytic anemia, monocytosis, 
normocytic anemia, thrombocythemia. 

Metabolic and Nutritional- frequent: edema, weight gain, 
weight loss; infrequent: hyperglycemia, peripheral edema, 
SGOT increased, SGPT increased, thirst; rare: alkaline 
phosphatase increased, bilirubinemia, BUN inct·eased, 
creatinine phosphokinase .i.ncreasej, dehyjration, gamma 
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globulins increased, gout, hypercholesteremia, 
hypercalcemia, hypocalcemia, hypoglycemia, 
hypokalemia, hyponatremia, hype;pho!"phatemia ,.+-
lactic dehydrogenase increased. · 

Musculoskeletal System- frequent:: .. arthralgia; 
arthritis; rare: arthrosis, bursitis, 
osteoporosis, generali·zed spasm, tenosynovitis, 

infrequent:: 
myositis, 

tetany. 

Nervous System- .frequent: amnesia, CNS stimulation, 
concentration impaired, depression, emotional lability, 
vertigo; infrequent: abnormal thinking, akinesia, alcohol 
abuse, ataxia, convulsion, depersonalization, dystonia, 
hallucinations, hostility, hyperkinesia, hypertonia, 
incoordination, lack of emotion, manic reaction, neurosis, 
paralysis, paranoid reaction, hypesthesia; rare: abnormal 
electroencephalogram, abnormal gait, antioocial reaction, 
aphasia, choreoathetosis, circumoral parasthesis, delirium, 
delusions, diplopia, drug dependence, dysarthria, 
dyskinesia, euphoria, extrapyramidal syndrome, 
fasciculations, grand mal convulsion, hyperalgesia, 
hypokinesia, hysteria, libido increased, manic-depressive 
reaction, meningitis, myelitis, neuralgia, neuropathy, 
nystagmus, peripheral neuritis, psychosis, psychotic 
depression, reflexes increased, reflexes decreased, stupor, 
trismus, withdrawal syndrome. 

Respira;:.ory system-frequent: cough increased, rhinitis; 
intrequent: asthma, bronch.:..tis, dyspnea, epistaxis, 
hyperventilation, pneumonia, respiratory flu, sinusitis, 
voice alteration; rare: carcinoma of larynx, carcinoma of 
lung, emphysema, hemoptysis, hiccups, lung fibrosis, 
pulmonary edema, sputum increased. 

Skin and Appendages- frequent: pruritus; infrequent: acne, 
alopecia, ary skin, ecchymosis, eczetna, furunculosis, 
urticaria; rare: angioedema, contact dermatitis, erythema 
nodosum, erythema multiforme, fungal dermatitis, herpes 
simplex, herpes ZC)ster, hirsutism, maculopapular rash, 

skin discoloration, skin melanoma, skin 
hypertrophy, seborrhea, skin ulcer, vesiculobullous rash. 

Special Senses- frequent: tinnitus; 
of accommodation, conjunctivitis, 
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mydriasis, otitis media, taste loss, field:·defect; 
rare: amblyopia, anisocroia, .. 
conjunctival edema, corneal ulcer, deafness, exophthalmos, 
eye hemorrhage, glaucoma, hyperacusis, otitis externa, 
keratoconjunctivitis,· night ·blindness, paro,!l}1l'!lii 
photophobia, ptosis, retinal hemorrhage. 

tal System-infrequent: abortion, amenorrhea, breast 
pain, cystitis, dysmenorrhea, dysuria, hematuria,. 
menoJ:rhagia, nocturia, polyuria, urethritie;, urinary 
incontinence, urinary retention, urinary urgency, vaginitis; 
rare: breast atrophy, breast carcinoma, breast 
breast neoplasm, epididymitis, lactation, fibrocystic 
breast, kidney calculus, kidney function abnormal, kidney 
pain, leukor·rhea, mastitis, nephritis, oliguria, 
metrorrhagia, prostatic carcinoma, pyuria, urethritis, 
uterine spasm, urolith, vaginal moniliasis, vaginal 
hemorrhage. 

Postmarketing Reports 

Voluntary reports of adverse events in patie.nt:s taking Paxil 
that have been re.·ceived since market int ,_·oC.uction and not 
listed above that may have no causal with the 
drug include acute pancreatitis, elevated liver function 
tests (the most severe cases were deaths due to liver 
necrosis, and gross!)' elevated transaminases associated with 
severe liver dysfunction), Guillain-Barre syndrome, toxic 
epidermal necrolysis, priapism, thrombocytopenia, syndrome 
of inappropriate ADH secretion, symptoms suggestive of 
prolactinemia a.nd galactorrhea, neuroleptic malignant 
syndrome-like events; extrapyramidal symptoms which have 
included dystonia, akathisia, bradykinesia, cogwheel 
rigidity, hypertonia, oculogyric crisis which has been 
associated with concomitant use of pimozide, tremor and 
trismus; and serotonin syndrome, associated in some cases 
with concomitant use of serotonerqic drugs and with drugs 
which may have impaired Paxil me 1:abolism (symptoms have 
included agitation, confusion, diaphoresis, hallucinations, 
hyperreflexia, myoclonus, shivering, tachycardia and 
tremor) . Then. have been spontaneous reports that abrupt 
discontinuation may lead tv symptoms such as dizziness, 
sensory disturbances, agitation or anxiety, nausea and 
sweating; these events are self-limiting. There 
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has been. •·JlCase repo:r;t <of .. 
four .Paxil .. 
has beeJ,l,:-'..a: 
added · t-o ··chronic : 
should ·be used with caution·, 

DRUG ABUSZ AND DBPBNDBNCG 

Controlled Substance Class 

Paxil (paroxetine hydrochloride) 
substance. 

Physical and Psychologic Dependence 

is not a controlled 

Pa:<il has not heen systematically studied animals or 
humans for its potential for abuse, tolerance or physical 
dependence. While the clinical trials did not reveal any 
tendency for any drug-seeking behavior, these observations 
were not systematic and it is not possible to on the 
basis of this limited experience the extent to which a CNS-
active drug will be misused, diverted and/or abused once 
marketed. Consequently, patie.'lts should be evaluated 
careft:lly for history of drug abuse, and such patients 
should be observed closely for signs of Paxil misuse or 
abuse (e.g., development of tolerance, incrementations of 
dose, drug-seeking behavior). 

OVERDOSAGE 

Human Experience 

No deaths were reporte.d following acute overdose with Paxil 
alone or in combination with other drugs and/or alcohol (18 
cases, with doses up to 850 mg) during premarketing clinical 
trials in depression, OCD, and Panic Disorder. and 
symptoms of overdose with Paxil included: nausea, vomitir.g, 
drowsiness, sinus and dilated pupils. There were 
no reports of ECG abnormalities, coma or convulsions 
following overdosage with Paxil alone. 
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. . Overdoaage M•nagem•at 

TreaLment should consist of those general measures employed 
in the management of overdosage with any antidepressant . 
There are no specific antidotes for Paxil. Establish and 
n.aintain an airway; ensure adequate oxygenation and 
ventilation. Gastric evacuation either by the induction of 
emesis or lavage or both should be performed. In most 
cases, following evacuation, 20 co 30 grams of activated 
charcoal may be administered every 4 to 6 hours during the 
first 24 to 48 hours after ingestion. An ECG should be 
taken and monitoring of cardiac function instituted if there 
is any evidence of abnormality. Supportive care with 
frequent monitoring of vital signs and careful observation 
is indicated. Due to the large volume of distribution of 
Paxil, forced diuresis, dialysis, hemoperfusion and exchange 
transfusion are unlikely to be of benefit. 

A specific caution involves patients taking or recently 
having taken paroxetine who might ingest by accident or 
intent excessive quantities of a tricyclic antidepressant. 
In such a case, accumulation of the parent tricyclic and its 

metabolite may increase the possibility of clinically 
significant sequelae a:ld extend the time needed for close 
medical observation. 

In managin9 overdosage, consider the possibility of 
multiple-drug involvement. The physician should consider 
contacting a poison control center for additional 
information on the treatment of any overdose. Telephone 
numbers for certified poison control centers are listed in 
the Physicians' Desk Reference (PDRl. 

DOSAGE AND ADMINISTRATION 

Depressic•n 

Usual Injtial Dosage 

Paxil (paroxetine hydrochloride) should be administered as a 
single daily dose, usually in the The recommended 
initial dose is 20 mg;day. Patient3 were dosed in a range 
of 20 tc so mg/day in the clinicaJ trials demonstrating the 
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antidepressant effectiveness of Paxil. As with all 
antidepressants, the full antidepressant effect may be 
delayed. Some patients not responding to a 20 mg dose may 
benefit from dose increases, in 10 mg/day increments, up to 
a maximum of SO mg/day. Dose changes should occur at 
intervals of at least 1 week. 

Maintenance Therapy 

There is no body of evidence available to answer the 
question of how long the patient treated with Paxil should 
remain on it. It is generally agreed that acute episodes of 
depression require several months or longer of sustained 
pharmacologic therapy. Whethe:c the dose of an 
antidepressant needed to induce remission is identical to 
the dose needed to maintain and/or sustain euthymia is 
unknown. 
Obaeaaive Campulaive Diaor4er 

[The following language is pertinent to the OCD claim but 
included here since we expect tl ce changes to be 
finalized at the time the PD claim achieves an approval 
status.] 

Ueual Initial poaage 

Paxil should be administered as a single daily dose, usually 
in the morning. The recommended dose of Paxil in the 
treatment of OCD is 40 mg daily. Patients should be started 
on 20 mg/day and the dose can be increased in 10 mg/day 
increments. Dose changes should occur at intervals of at 
least one week. Patients were dosed in a range of 20 to 60 
r:.g/day in the clinical trials demonstrating the 
effectiveness of Paxil in the treatment of OCD, and the 
maximum dosage should not exceed 60 mg/day. 

Maintenance Therapy 

A 6-month relapse prevention trial demonstrated a lower 
relapse rate in patients assigned to paroxetine compared to 
those on placebo (see Clinical Pharmacology) . OCD is a 

condition, and it is reasonable to consider 
continuation for a responding patient. Dosage adjustments 
shoul<i be made to maintain the patient on the lowest 
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effective . do•age·,; ·· and;':.patii!Ults should .. be . ·" ... -it\.•. , . - .... -.... 1 ... 

reassessed to need for 90Utinued 

(We,· have modified this subp,ection · by on'· 40 
m;/day as ·the· dose we·. belie,ve should be the . doE!e• 
We have· statement. 
e>..perience fo;-. given ·earlier.] 

Ueual Injtial Qglage 

Paxil should.be·administered as a single daily doae;: usually 
in the morning. The recommended target dose of Paxil in the 
treatment of panic disorder is 40 mg/day. Patients should 
be started on 1.0 mg/day·. Dose changes should occur in l.O 
mg/week increments, at intervals of at least·. :l .week. 
Patients were dosed in a range of 10 to 60 mg/day in the 
clinical trials demonstrating the anti-panic effectiveness 
of Paxil, and the maximum dosage should not ex.ceed 60 
mg/day. 

Maintenance Therapy 

A 3 -month relapse prevention trial demonstrated a lower 
relapse rate in patients assigned to paroxetine compared to 
those on placebo (see Clinical Pharmacology) . Panic 
disorder is a chronic condition, and it is reasonable to 
consider continuation for a responding patient. Dosage 
adjustments should be made to maintain the pa::..1ent on the 
lowest effective dosage, and patients should be periodically 
reassessed to determine the need for continued treatment. 

Dosage for Elderly or Debilitated, and Patients with Severe 
Renal or Hepatic Impairment 

The recommended initial dose is 10 mg/day for elderly 
patients, debilitatP.d patients, and/or with severe 
renal or hepatic impairment. Increases may be made if 
indicated. Dosage should not exceed 40 mg/day. 
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Switching Patient• to or from a Manoemtne Oxid&ae Inbihitor 
j . ·- At least 14 days should elapse between discontinuation of a 

MAOI and initiation of Paxil therapy. Similarly, at least 
14 days should be allowed after stopping Paxil before 
starting a MAOI. 

BOW SUPPLIED 

Paxil is supplied as film-coated, modified-oval tablets as 
follows: 
20 mg pink, scored tablets engraved on the front with PAXIL 
and on the back with 20. 

NDC 0029-3211-13 Bottles of 30 
NDC 0029-3211-20 Bottles of 100 
NDC 0029-3211-21 SUP 100's 
institutional use only) 

(intended for 

30 mg blue tablets engraved on the front with PAXIL and on 
the back with 30. 

NDC 0029-3212-13 Bottles of 30 
Store at controlled room temperature (15° to 3e C; 9'9 to 
86°F) . 
DATE OF ISSUANCE MONTH YEAR 

Beecham, 
SmithK1ine Beecham Pharmaceuticals 
Philadelphia, PA 19101 
Printed in U.S.A. 

37 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



.. 

-· 

-

MEMORANDUM DEPAR'lMENT OF HEALTH AND HtlMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CEttrER FOR DRUG EVALUATION AND RESEARCH 

DATE: 

FltOM: 

SUBJECT: 

May 1., 1.996 

Thomas P. Laughren, M.D. 
Group Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-1.20 

Recommendation for Approval 
for Obsessive Compulsive 
Disorder (PD) 

Action for Paxil (paroxetine) 
Disorder (OCD) and Panic 

TO: File NDA 20-031/S-007 & S-009 
[Note: This men.·o should be filed with both the 1-18-96 
response to the approvable letter and with the 4-5-96 
response to the PD approvable letter. 

1..0 BACKGROUND 

An approvable letter for the Paxil/OCD supplement (S-007) was 
issued 10-12-jS and a letter for the Paxil/PD supplement (S-009) 
was issued 3-1.5-96. The sponsor has now fully responded to both 
approvable actions, all remaining issues have been resolved, and we 
are ready to take approval actions on both supplements. The 
clinical reviews for these responses were done by Paul Andreason, 
M.D. (for OCD) and James Knudsen, M.D. (for PD). 

2.0 CHEMISTRY 

One chemistry issue needed resolution, i.e., the sponsor has 
decided to now market two strengths previously approved but never 
marketed, i.e., the 1.0 and 40 mg strengths. The labeling has been 
modified to provide for these new strengths. 

3.0 PHARMACOLOGY 

Several very 
Mutagenesis, 
labeling. 

minor changes have been made to the Carcinogenesis, 
Impairment of Fertility and Pregnancy sections of 
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A major issue to resolve prior to the approval action on these 
supplements was where in labeling to address concerns about 
potential 3A4 inhibition by paroxetine. At the time of the 
approvable letter for the PD supplement (3-15-96), we were aware of 
the results from the in vivo terfenadine study suggesting no 
interaction paroxetine. On the basis of that study, we had 
removed the issue from Contraindications and proposed in labeling 
a Warnings statement to dlert cliniciar.s to the possibility of 
interactions with other 3A4 substrates. In the 4-5-96 amendment, 
the sponsor included results from in-vitro studies involving other 
3A4 substrates of concern, and these data revealed paroxetine IC50 
values for these substrates (astemizole, triazolam, cisapride, 
dextromethorphan, and cyclosporin) that were at least 2 orders of 
magnitude less potent than the values for ketoconazole. We had 
previously agreed that if these were reassuring, we would 
move the 3A4 inhibition to the Drug InteJ::actions section of 
Precautions. The sponsor proposed language consistent with this 
approach and we agreed with a modification of their proposal. 

5.0 CLINICAL DATA 

5.1 Safety Update 

The sponsor's 1-18-96 amendment for the OCD supplement included a 
safety update with a cutoff date of 9-30-95. Dr. Andreason 
reviewed these data and discovered no important new adverse events 
that would preclude approval of these supplements or that would 
necessitate additional changes in labeling. The 4-5-96 amendment 
to the PD supplement included additional updated safety information 
for the PD studies. These data were reviewed by Dr. Knudsen and he 
similarly discovered no important new safety findings. 

5.2 Demographic Subgroup Analyses for OCD Efficacy Data 

Our request for demographic subgroup analyses for the OCD data had 
been addressed in the original submission. These analyses did not 
reveal any interactions and this finding is reflected in labeling. 

5.3 Pediatric OCD Study 

In the 1-18-96 amendment, SKB indicated that a study of paroxetine 
in adolescents with OCD would be initiated during the first quarter 
of 1996. 
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6 . 0 WORLD LITBRATORE UPDATE 

In the 4-5-96 amemiment, SKB provided the results of its worlcl 
literature update, including a statement that "there were m .. 
findings that would warrant a change in the safety profile for 
Paxil." Dr. Knudsen reviewed the abstracts provided in this update 
and did not discover any previously unrecognized important safety 
concerns for this drug. 

7. 0 FOREIGN REGUlATORY UPDATE 

To my knowledge, Paxil is currently approved for the treatment of 
OCD in 8 countries for PD in 10 countries. 

8.0 LABELING 

We have reached agreement with SKB on the final labeling that 
accompanies the approval 

9.0 CONCLUSIONS AND RECOMMENDATIONS 

I believe that SKB has submitted sufficient data to support the 
conclusion that Paxil is effective and acceptably safo: in the 
treatment of both Obsessive Compulsive Disorder and Panic Disorder. 
I recommend that we issue the attached approval letter with the 
labeling for which we have reached agreement with the sponsor. 

cc: 
Orig NDA 
HFD-120 
HFD-120/TLaughren/PLeber/GDubitsky/PAndreason/JKnudsen/PDavid 
/MMille 

DOC: MEMPX7&9.AP1 

3 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



.·si ijS REG. AFFAIRS TEL: Apr 30 9c 10:49 No.002 P.02 

SB 0 

-. ... \ 
' 

Sm1thKI•ne Beecham 
Pharmaceuticals 

Paul Leber, M.D., Director 
Division of Neuropharmacological Drug Ptoducts 
Center fr.r Drug Evaluation and Research 
Office of Drug Evaluation I 
Food and Drug Administration 
Woodmont II, 4th Floor 
1451 Rockville Pike 
Rockville, Maryland 208.52 

April 30, 1996 

Rc: NDA 20-031, Supplement 009 

Dear Dr. Leber: 

Paxil® (paroxetine hydrochloride) Tablets 
Revised Final Labeling 

Reference is made to our efficacy supplements to New Drug Application for 
Paxil® (paroxctinc hydrochloride) Tablets and NDA 20-031/S-009, which was 
submitted on March 29, 199.5. Reference is also made to your March 15, 1996 
approvable letter and your proposed revisions to labeling that were faxed to us on 
April29, 1996. 

We have reviewed all your proposed labeling and accept tbc labeling with the 
following minor changes: 

Page 18 Table: Adverse reactions associated with discontinuation of 
treatment 
l&pressjon: 'fhe incidence of anxiety was 1.2% and 1.1% for 
paroxetine and placebo, respectively. Dashes should replace the 
percentage figures shown. 
Panic PiSOJ'der: The incidence of insomnia was 1.3% and 0.3% for 
paroxetine and placebo, respectively. These incidence rates should 
be added under Panic Disorder. 

Page 22 The first sentence of the first paragraph under "Dose Dependency of 
Adverse Ecvnu" should be amended to read: " A comparison of 
adverse event rates in a fixed-dose study lu tbe treatment of 
depression comparing Paxil 10, 20, 30 and 40 mglday with placebo 
revealed a clear dose dependency for some of common 

12!10 s. Collouclrillo Rood. 1'0 110a !>111111. C<lllciQO ..... r•A 1a.t26-088a. 1Mohona t6\0t9\ 11000. F .. 18101817 no1. 
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adverse events associated with Paxil use, as shown in the following 
table: " 

Page 29 Dosage and Adm.inistrationiDepression!Maintc:nance Therapy 
The following paragraph should be added; it was in the original 
depression labeling: ('Systematic evaluation of tbe efficacy of Paxil 
(paroxetine hydrochloride) has shown that effiacy is maintained for 
periods up to 1 year with doses that averaged about 30 mg.1 

All the above changes will be reflected in the final printed labeling that we will 
forward to you today. 

Please do not hesitate to contact me at (610) 917·6582 should you have any 
questions regarding this submission. 
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SD 
Sm•thKI1ne Beecham 

Pharmaceuticals 

Paul Leber, M.D., Director 
Division of Neurophannaco1ogical Drug Products 
Center for Drug Evaluation and Research 
Office of Drug Evaluation I 
Food and Drug Administration 
Woodmont ll, 4th Aoor 
1451 Rockville Pike 
Rockville, Maryland 20852 

April 5, 1996 

Re: NDA 20-031, Supplement 009 
Paxil® (paroxetine hydrochloride) Tablets 
Response to Approvable Letter 

Dear Dr. Leber: 

Reference is made to our efficacy supplement to New Drug Application for 
PAXfi.® (paroxetine hydrochloride) Tablets, NDA 20-031/S-009. was 
submitted on March 29, 1995. Reference is also made to your March 15. 1996 
approvable letter. We have addressed the ttems that you raised in your letter as 
follows: 

1. Labeling 

Revisions to the proposed draft labeling are provided in Attachment I and are 
summarized below. 

Description: This section has been revised to include descriptions of the 10 mg 
and 40 mg !ab1ets. This dosage strengths were included in the original NDA . 

Clinical Pharmacoloc/Panic Pisorcier: We have revised the last sentence (lf the 
paragraph describing Study 1; the percent of placebo patients that were panic free 
and endpoint should be 44% not 32%. 

Indications and Usue/OCP: The flfSt sentence of the paragraph describing the 
relapse prevention trial has been revised to read: "Long-tenn maintenance of 
efficacy was demonstrah:d in a 6-month relapse prevention trii&l. In this trial 

000001 
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The table of adverse events associated with withdrawal has been changed to reflect 
updated patient numbers (6145 patients) in depression trials and to add the 
incidence rates for Panic Disorder. 

Table 2: The incidence of somnolence for placebo patients in the OCD trials was 
corrected from 17% to 7%. 

Other Events: The content of this section has not changed. In a few cases, word 
order was change to put events i::l ... ,babetical order. 

Post Marketine &ports: The final sentence, "'bis combination should be used 
with caution." was deleted in light of the fact this was a single case repon and 
interactions with P-blockers is addressed within the precautions section. 

Dosaee and Administration: Statements regarding the relapse prevention trials in 
OCD and panic disorder have been modified as shown above in the Indications and 
Usage section. 

How SuRplied: As noted, we have included description of the 10 and 40 mg 
tablets. 

2. Safety Update 

An updated summary of adverse experiences in Studies 29060/108, 29060/120, 
29060/187, and 290601223 and the relapse prevel!tion and/or long-term 
maintenance extension to these studies (290601222. and 2906<V228) is provided in 
Appendix II 0.0, Attachment 3 of this submission. In response to your October 
12, 1995 app• ovable letter for OCD, we provided an updated safety repon with a 
clinical cut-off of September 30, 1995. This analysis included separate analyses in 
depressed patients, patients with Obsessive Compulsive Disorder or Panic 
Disorder. The updated analysis confirms the safety proflle that was reflected in the 
effir.u:y supplement. We were advised on March 21, 1996 by Merril Mele that this 
previously submitted safety update satisfied your request for a safety update. 

3. World Literature Review 
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Response to ApprollabU utur 
April 5, 1996 

SmithKline Beecham· s process for selection, storagt and retrieval of published 
adverse events is as follows: 

Profiles listing all Smith.Klir.e Beecham (SB) compounds irom Phase II in 
development up to and including, all markeLCti products ha.ve been established are 
run against external databases which index biomedi.;alliterature. All references 
retrieved which mention any side;; :::ffect or toxicity (preclinical as well as clinical) 
linked to an SB product are included in references input to the central product 
literature database, SB Line. The main source of references for SB Line is the 
Excerpta Medica database produced by Elsevier. This database covers 
appro:timately 3,500 biomedical journals. 'Ihis source is supplemented by profiles 
run against the Medline and Biosis databases, plus manual scanni. g of major 
journals. Updates from profLies are received weekly. Additiona& m-house indexing 
is added by trained SB information staff working from the full text of the articles. 
Weekly alerts are issued throughout the listing papers added within the 
last week which mention specific SB compounds or adverse events associated with 
auy SB product. All adverse event papers are notified to the Central Safety group 
thfough these weekly alerts. The database is ;Jso available for retrospective 
searchi!!g . 

SBLine was formed by the merger of 4 databases which contained product 
literature information. The new database has been operational since 1992 and 
contains records entered from this date as well as records from merged databases. 
Additional SB indexing concentrates on ensuring that numeric details are included 
for clinical trials and that al! adverse events Enked to any SB product are included. 

An updated citation list along with article abstracts is provided 111 Attachment 5, 
volume 2 of this submissior.. Copies or images of any of these papers can be made 
available to the as well as searchable abstract database. comparable to 
that prov1dc:d m the CANDA for this submission. 

By this letter we attest that the literature has been systemically reviewed; there 
were no findings that would warrant a change in the S?.f!"ty prot11e for Paxil®. 

4. Foreign Regulatory Update/Labeling 

As summarized in Table 1 in Attachment 4. dossiers for the use of paroxetine in 
the treatment of Obsessive Compulsive Disorder and Panic 01sorder have been 
submitted in 20 countries. Marketing approval has been achieved in ten countrit'.S 
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Respoue to Approlldblt utur 
April $, 1996 

5 

(Austria. Canada, Denmark, Finland, Ireland, Italy, South Africa, Spain, Sweden, 
and UK) for the use of paroxetine in the treatment of Panic Disorder. Copies of 
approved labelinF ;,., Austria, Canada, Sweden, and UK arc available and provided 
in AttaChment 4. 

Four copies of the ptoposed draft labeling arc provided in this submission. A copy 
of the this labeling in a Word-Perfect flie will be supplied under separ&e cover. 

Please do not hesiu.te to contact me at ( 610) 917-6582 should you have any 
questions regarding dus submission. 

Sincerely, 

nan, Ph.D. 
gulatory Affairs 
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Sm1thKI1ne llfH'ciJam 

Pharmaceuticals 
Aprill2, 1996 

Paul Leber, M.D., Director 
Division of Neuropharmacological Drug Products 
Center for Drug Evaluation and Research ... '.., .. , 
Office of Drug Evalaation I 
Food and Drug Administration 
Woodmont ll, 4th Aoor 
1451 Rockville Pike 
Rockville, Maryland 20852 

Dear Dr. Leber: 

Re: NDA 20-031 
Paxil® (paroxetine hydrochloride) Tablets 
Final Report Study 29060/486 

Reference is made to our efficacy supplement to New Drug Application for Paxil® 
(paroxetine hydrochloride) tablets, NDA 20-031, which were submitted on December 
7, 1994 (Supplement 007) and March 29. 1995 (Supplement 009}. Reference is alsu 
made to your August 28, 1995letter in which you requested a change to our labeling 
to address potential drug-drug interactions of Paxil with astemizole, cisapride, 
terfcnadine and triazolam. 

On February 16, 1996, we provided you with a preliminary summary of the clinical 
and pharmacokinetic results of Study 29060/486. Those indicate that 
coadminstration of Paxil and terfenadine did not affect QTc or terfenadine 
pharmacokinetics. The results of this study are reflected in draft labeling for Paxil in 
OCD and panic disorder. We addressed the interaction of Paxil® with 
astemizole, cisapride and triazolam in a series of in vitro studies. A summary of those 
results were submitted in our AprilS, 1996 response. We are now submitting the fmal 
report of this Study 29060/486, complete with supporting documentation. Additional 
desk copies of the report will be provided under separate cover. 

Please do not hesitate to contact me at ( 61 0) 917-6582 should you have any questions 
regarding this submission. 

1 
Michael J. nnan, Ph.D. 

gulatory Affairs 

1250 S Road. PO Bo• 5089. COIIege,,lle. PA 19426.0989. Telr.pnonet6101917 7000. Fut6101917 7707 

• 
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Sm1thKI•ne Beecham 

Pharmaceuticals 
Aprill2. 1996 

Paul Leber, M.D., Director 
Division of Neuropharmacological Drug Products 
Center for Drug Evaluation and Research 
Office of Drug Evaluation I 
Food and Drug Administration 
Woodmont ll, 4th Floor 
1451 Rockville Pike 
Rodville, Maryland 20852 

Dear Dr. Leber: 

Re: NDA 20-031, Supplement 009 
Paxil® (paroxetine hydrochloride) Tablets 
Response to Approvable Letter 

Reference is made to our efficacy supplement to New Drug Application for P AXU.® 
(paroxetine hydrochloride) tablets, NDA 20-031, which was submitted on March 29, 
1995. Reference is also naade to your March 15. 1996 approvable letter. 

We addressed the that you raised in your letter in our April 5, 1996 response. In 
this submission we included a WordPerfect version of the labeling on diskette and 
copies of foreign labeling that were not available on April 5, 1996. 

The enclosed diskette contains the original version of the labeling (Label.AE2) 
supplied to us by Merril Mille and our revised version PXL_LIO.WPD. Our illtent 
was to facilitate any electronic version comparison that you might conduct. To this 
end we have only deleted or added text to be consistent with our April 5, 1996 
submission. For ease of comparison we have not made some of the stylistic c;hanges 
(i.e., sub-heading were italicized) that were shown in the April 5, 1996 submission. 
For your reference we have supplied the version (Label.AE2) that was provided to us 
in Attachment 1 and our revised copy (PXL_LIO.WPD) in Attachment 2. A diskette 
containing both versions of the lal--ding in WordPerfect for Windows. 6.1 is provided 
in Attachment 4. 

Marketing approval has been achieved in 10 (Austria, Canada, De:nmark, 
Finland, Ireland, Italy, South Africa, Sweden. and UK1 for the use of paroxe1ine in the 
treatment of Panic Disorder. Copies of Austrian, Canadi&i, Swedish and UK labeling 
were provided in our April 5, 1996 response We are now providing copies c,f the 
labeling for Denmark. Finland, Ireland. South Africa and Spain (Spanish and English 
translation). Although we have been advised that the dossier has been appro11ed in 
Italy, a copy of the fmal approved labeling is not available at this time. 

000001 
1250 S Ro.c:l. PO Boa 5089. College-. Telephone 16101 917 7000 F .. 18101 917 7707. 
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Letter to Dr. Leber/Supplemeot 009 
Aprill2. 1996 

Pagc2 

Four desk copies of our April 5,1996 submission are being provided along with the 
present submission. 

The fmal report of study 290601486 is now available and is being submitted to NDA 
20-031 under separate cover. We provided a preliminary summary of this study on 
February 16, 1996 to address the Division's concerns with the potential drug-drug 
interaction of Paxil and tcrfenadine. 

Promot!onal materials for the launch of Paxil for the treatment of panic disorder were 
submitted on April12, 1996. Copies are being sent to tl1e Division under separate 
cover. 

Please do not hesitate to contact me at (610) 917-658: should you have any questions 
regarding this submission. 

an, Ph.D. 
latoryAffairs 
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Sm1thKI1ne Beecham 
Pharmaceuticals OR\G\NAL 

January 18, 19% 

Paul Leber, M.D., Director / 
Division of Neuropharmacological Drug 
Center for Drug Evaluation and Research , - · JAN 2 21996 
Office of Drug Evaluation I qqb 
Food and Drug Administration . '2. i: 
Woodmont II, 4th Floor · . ·2.0 
1451 Rockville Pike 1 

Rockville, Maryland 20852 .,, 

Re: NDA 20-031, Supplement 007 
Paxil® (paroxetine hydrochloride) Tablets 
Responses to Statistical Review 

Dear Dr. Leber: 

Reference is made to our efficacy supplement to New Drug Application for P AXIL® 
( paroxetine hydrochloride) tablets, NDA 20-031, which was submitted on December 
7, 1995. Reference is also made to your October 12, 1995 approvable letter. We 
have addressed the items that you raised in your letter as follows: 

CLINICAL 

Labeling 
Revisions to the proposed draft labeling are provided in 1 and ar: 
summarized below. 

Clinical data 

In additions to the changes recommended by the Division, the following statement 
was added to the clinical data section: ''The long-term maintenance effects ofPaviJ in 
OCD were demonstrated in a long-term extension to Study 1. Patients who were 
ueated with open-label paroxetine (20-60 mglday) for si; months and then re-
randomized to paroxetine were significantly less lightly to relapse than comparably 
treated patiems who were randomized to placebo." 

UOGOQ1 
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Response to October 12. 1995 Approvable Letter Page 2 

This statement is a sumnlarY of the results of study 29060/126 which was submitted 
to INL 199) on July 24, 1995. The long-term maintenance and relapse 
prevention effects of Paxil® are further supported by the final reports two studies 
(29060/127 and 29060/241).which are included in this submission. Study 29J60/127 
was the extension to Study 29060/118 ahd was similar in design to Study 29060/126. 
Study 29060/241 was the long-term extension to Study 29060/136. Although these 
two studies support the results of Study 29060/126, we have elected -:only to reflect 
the results of Study 29060/126 in our proposed revisions to the draft labeling. This 
was done with a view reaching early agreement on the final labeling. 

i:'dications And Usage 

In additions to the changes recom."llended by the Division, we have included the 
following statement: "The effectiveness of Paxil in long-term use has been shown to 
be maintained for up tt• 15 months in a randomized trial (see Clinical Trials under 
CLINICAL PHARMACOLGY). Nevertheless, the physician who elects to use Paxil 
for extended periods should periodically reevaluate the long-term usefulness of the 
drug for the individual patient (see DOSAGE AND ADMINISTRATION)." As 
noted above, this statement is based on the results of Study 29060/126. 

Contraindications 

The Division has requested that we included a contraindication for the use of Paxil® 
concomitantly with drugs metabolized by the P450 IIIA4 isoenzyme such 83 
terf.:nadine, astemizole, and cisapride. After our review of available in vitro and 
clinical data. we contend that a contraindication is not warranted and propose to 
include the statement shown below as a precaution. 

As the Division acknowledged in your August 30, 1995 letter, paroxetine does not 
have a marked inhibitory effect on P450IIIA4. This is supported by the von Moltke 
et al paper1 cited by the Division. We have reviewed recent clinical studies with 
Paxil® to assess wl:ether patients taking terfenadine, astemizole, or cisapride 
concomitantly evidenced an increased incidence of cardiovascular side A 
summary table of adverse events for patients taking terfenadine (n= 111 ), astemizole 
(n=41 ), and cisapride (n= I 0) concomitantly is provided in Appendix 1 03.2,. 
Attachment 2. Review of these data dose not suggest that these subgroups showed an 
increased incidence of cardiovacular adverse expereinces. A listing of patients who 
received this drugs concomitantly is provided in Appendix 1 02.0. A listing of 
adverse experiences for this subgroup is provided in Appendix 103.0, Attachment 2. 

' Von Mollke LL. et al. Inhibition of alprazolam and desimpramine hydroxylation in vivo by 
paroxetine and fluvoxamine: Comparison with other selective serotonin rcuptake inhibitor 
antidepressants. ! Clin Psychophann 1995; 15: 125·131. 
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Response to October 12, 1995 Approvable Letter Page 3 

Precautions 

The following statement has been added to this section: 

··Dr\lgs .Metabolized by Cytochrome P450HIA4 

Depending on the potency of their inhibitory effect, P450IIIA4 inhibitors may 
interfere and or block the metalx,lism of drugs such as terfenadine, astemizole and 
cisapride, that are metaboli;:ed by this system and increase plasma concentrations of 
these drugs. While Paxil is thought to have only a weak inhibitory effect on the 
P450IIIA4 isozyme. concomitant usc ofPAXIL with drugs metabolized by 
cytochrome P450IIIA4 has not been formally studied. Based on limited in vitro data, 
it appears that paroxetine does inhibit this isozyme but less so than some other agents 
within this class, Nevertheless, paroxetine may produce elevated levels of drugs 
metabolized by IIIA4. Since increased levels ofterfenadine, astemizole, and 
cisapride have been associated with serious cardiovascular events, the administration 
of P AXIL with these drugs should be undertaken with caution." 

The Division has requested that individual cases of a possible phenytoin-Paxil® 
intera.:tiun, metoprolol-Paxil® interaction be included within the Precautions section. 
It is our view that these individual cases are more appropriately cited as individual 
cases within the Post-Marketing reports section. The infonnation presently contained 
11 ithin the phenytoin and beta-blocker subsections reflects the results of specific 
drug-drug interacuon studies where the potential for interaction was assessed more 
systematically. 

Ad verse Events 

The Division has proposed that Tables I and 2 be combined. As we indicated in the 
annotated labeling included with the sNDA, our decision to to have two separate 
tables of adverse experiences for depression and obsessive compulsive patients was 
largely governed by the fact that t\lio distinct dictionaries were used for the analysis 
of adverse experiences for patients in these two clinical programs. Our decision to 
include two separate tables followed the precedent with the approved 
labeling for Prozac®. We do recognize the Division's concerns with the 
multiplication of adverse experience summary tables as additional indications are 
added to labeling. For this reason our proposed labeling for Panic Disorder 
(submitted March 29, 1995) includes a table which summarizes the adverse 
experiences of obsessive compulsive and panic disorder patient in a side-by-side 
manner. We felt that this was appropriate in that a common adverse experience 
dictionary was employed in these two clinical programs. 

Pregnanacy warning 
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Response to October 12, 1995 Approvable Letter Page4 

We have revised the pregnancy warning as requested by the Division. 

Other Events 

w <! have updated th'- section to reflect data on 7156 patients who received multiple 
doses ofPaxil®. This includes 6,!45 patients with depression; 542 patients with 
obsessive compulsion ::nd 469 patients with panic disorder. Two types of changes 
were made to this section of the proposed labeling: Events which we"C previously 
included within this section but increased in frequency were recategorized as frequent 
or infrequent. This change affected the following 12 tenns: 

change from infrequent to ftegyent: 
Special Senses -tinnitus 

change from rare to infrequent: 
Digestive System-Gingivitis, Colitis, Gastroenteritis; 
Metabolic I Nutritional - SGPT increased, SGOT increased; 
Musculoskeletal - arthralgia; 
Nervous System- dystonia, hostility, paralysis; 
Special Senses- conjunctivitis; 
urogenital System- hematuria 

However, we did not recategorize experiences which were reported at a lower 
incidence in the updated sample. 

Experiences which were reported for patients in the update sample but not pn.viously 
included within this section have been included. A total of 64 terms have been 
added to the various subsections. These terms are double-underscored in the 
proposed labeling. 

Safety Update 

An updated summary of adverse experiences in Studies 29060/116,29060/118, 
:9060/136 and the relapse prevention and/or long-term maintenance extension to 
these studies (290601126, 290601127 and 29060/241) is provided in Appendix 100.0, 
Anachrnent 3. A listing of adverse experiences is provided in Appendix 104, 
Attachment 3. As discussed in detail in the study report of the extension studies, the 
safety profile that emerges from long-term exposure to paroxetine in Obsessive 
Compulsive patients is largely comparable to that summarized in Supplement 007. 

The cut-off applied for reporting serious adverse event and spont:meous adverse 
experience reporting was May 31, 1994 in the efficacy supplement that was 
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Response to October 12. 1995 Approvable Letter Page 5 

submitted on December 7, 1994. The report provided in A:tachment 4 provides and 
update through September 30, 1995. Where possible, we have provided separate 
analyses in depressed patients, patients with Obsessive Compulsive disorder or Panic 
Disorder. The tables included in the body of the report allow for a side-by side 
comparison of the summaries provided within the efficacy supplement and the ' 
updated safety information. The updated analysis conftrms the safety profile that was 
reflected in the efficacy supplement. 

World Literature Review 

SmithKline Beecham's process for selection, s1urage and retrieval of published 
adverse events is as follows: 

Profiles listing all SmithKline Beecham (SB) compounds from Phase II in 
development up to and ir.cluding, all marketed products have been established are run 
against external databases which index biomedical literature. All references retrieved 
which mention any side effect or toxicity (preclinical a& well as clinical) linked to an 
SB product are included in references input to the central product literature database, 
SB Line. The main source of references for SB Line is the Excerpta Medica database 
produced by Elsevier. This database covers approximately 3,500 biomedical 
journals. This source is supplemented by profiles run against the Medline and Biosis 
databases, plus manual scanning of major journals. Updates from profiles are 
received weekly. Additional in-house indexing is added by trained SB information 
staff working from the full text of the article'>. Weekly alerts are issued throughout 
the company listing papers added within the l:\St week which mention specific SB 
compounds or adverse events associated with any SB product. All adverse event 
papers are notified to the Central Safety group through these weekly alerts. The 
database is also available for retrospective searcbng. 

SBLine was formed by the merger of 4 databases existing pre-merger which 
contained product literature information. The new database has been operational 
since 1992 and contains records entered from this date as well as records from 
merged databases. Additional SB indexing concentrates on ensuring that numeric 
details are included for clinical trials and that all adverse events linked to.any SB 
product are mcluded. 

An updated citation list along with article abstracts is provided in Attachment 5. 
Copies or images of any of these papers can be made available to the Division as well 
as searchable abstract databa.>e, comparable to that provided in the CANDA for this 
submission. 

OOG005 
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Fonign Regulatory Update/Labeling 

As summarized in Table 5 in Attachment 6, dossiers for the use ofparoxetine in the 
treatment of Obsessive Compulsive Di,sorder and Panic Disorder have been submitted 
in :20 countries. Marketing approval has been achieved in eight countries (Austria. 
Canada. Denmark, Iceland, Italy, Spain, Sweden, and UK) for the use of paroxetine 
in the treatment of Obsessive Compulsive Disorder and in six countries for the use of 
paroxetine in the treatment of Panic Disorder (Austria. Canada, Denmark, Italy, 
Sweden, and UK). Copies of approved labeling in Austria, Canada, Sweden. and 
UK are available and provided in Attachment 6. 

Efficacy Data 

In your October 12, 1995 letter, you indicated the need to provide exploratory 
analyses of efficacy data based on age and gender. As discussed in a phone 
conference on October 20, 1995, these sub-group analyses were included within the 
Integrated Summary of Efficacy. Dr. Laughren accepted that these analyses satisfied 
your request and that no further analyses needed to be done. As noted above, we 
have reflected the subgroup analyses within the draft labeling. 

Pediatric Studies 

A protocol to study the efficacy and safety in adoiescent with obsessive compulsive 
d1sorder in presently under internal review and revision. It is anticipated that this 
protocol will be initiated under the IND within the first quarter 1996. 

PHAR.\IACOLOGY 

All the requested changes to the Carcinogenesis, Mutagenesis, Impairment of 
Fcnility Carcinogenesis Pregnancy Teratogenic Effects sections have been made in 
the labeling. 

Four desk copies have been included with this submission. 

Please do not hesitate to contact me at (610) 917-6582 should you have any questions 
regarding this submission. 

Michael J. Bre 
ulatory Affairs 
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ADDBNDtJM TO: 
Review and Evaluation of Clinical Data 

Drug: 
Indication: 
Material Submitted: 

Ccrrespondence Date: 
Date Received: 

I. Background 

NDA I20031-S007 
SmithKliue Beecham 
Paroxetine HCl 
Obsessive Disorder 
Response to approvable letter; 
study reports: PAR-127 and 
PAR-241: Long-term treatment 
with Paroxetine of OUtpatients 
with Obsessive-Compulsive 
Disorder: An Extensions of the 
Fixed Dose Studies PAR-118 and 
PAR-136. 

January 18, 1996 
January 22, 1996 

This is data submitted by the sponsor in response to the Division 
of Neuropharmacologic Drug Products' (DNDP) approvable letter 
dated October 12, 1995 and in support of paroxetine as being 
efficacious in the prevention of relapse of OCD symptoms. This 
addendum is a review of this response and the data from protocols 
PAR-127 and PAR-127 and PAR-241 are extended treatment 
protocols for patients who completed the short-term-treatment 
protocols PAR-118 and PAR-136. PAR-118 and PAR-136 were 12-
week, double-blind, placebo and active treatment controlled, 
flexible dose studies of the efficacy and safety of paroxetine in 
the treatment of OCD. 
II. Data Reviewed: 
A. Clinical 

1. Labeling 
The sponsor in large part agrees with and will comply with the 
majority of the requests made by DNDP. The sponsor also has 
several exceptions and additions to DNDPs labeling suggestions 
made in the approvable letter. 

•· Indicatioua and Osage (Relapse prevention)- The sponsor wishes 
to add the following statement to the clinical data section, "The 
long-term maintenance effects of Paxil i.n OCD were demonstrated 
in a long-term extension to Study 1 [PAR-116] . Patients who were 
treated wit.' open-label paroxetine were significantly less likely 
to relapse than comparably treated patients who were randomized 
to placebo." This statement is based on the results of study 
PAR-126 that was reviewed in a previous addendum to NDA 20-031-

Page 1 NDA 20,031-S007 
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S007. The conclusion of this review was that, in this 6-month 
placebo controlled study of patients who had previously responded 
to paroxetine, paroxetine was more effective than placebo in the 
prevention of relapse of OCD symptoms. The sponsor also 
submitted study reports for PAR-127 and 241. 

PAR-127 was designed similarly to PAR-126. This was a multi-
center, 12-month extension study of OCD patients who had received 
paroxetine treatment in protocol PAR-118. study was divided 
into a 6-month open label, flexible dose treatment period 
followed by a 6-month, randomized, double blind, placebo 
controlled phase in order to assess the prevention ot relapse. 

At the end of the 6-month open label phase patients were judged 
to be responders or treatment failures by the following criteria: 
A therapeutic response was defined as a reduction in the total Y-
BOCS score of from the baseline level measured at the 
beginning of study PAR-118 and a decrease in the CGI severity of 
illness score of two of more. If patients were judged 
responders at the end of the open label phase, then t .ey were 
randomized into placebo or paroxetine groups. Non-responders 
were not to be entered into the study. The paroAetine treatment 
group contained 19 patients and the placebo grnup contained 22 
patients. 

This study failed to show that pa=oxetine was statistically 
__ / significantly better than placebo in the prevention of OCD 

as measured by percent relapse (partial relapse-p=0.22; 
full relapse-p=0.11). The percentages of patients relapsing in 
each group of study PAR-127 are comparable to the percentages of 
patients relapsing in the corresponding groups in study PAR-126; 
however, study PAR-126 has roughly three times the number of 
patientD in each treatment group. It is for this reason that 
this failure to demonstrate efficacy in relapse prevention is due 
to an under-powered study. The failure to shew results in this 
study do not detract from the positive outcome of study PAR-126. 

PAR-241 is the extension study for PAR-136. This was a 
prospective double-blind, randomized, parallel-group, comparative 
multi-center study of patients who had responded 25\ reduction 
in Y-BOCS score) to 12 weeks of treatment. After completion of 
the 12 week study, patients were continued in their respective 
treatment groups for 18 more weeks. Patients in each group who 
still met criteria for response were re-randomized to either 
continue the original treatment or placebo (i.e. paroxetine was 
randomized to paroxetine or placebo; clomipramine was re-
randomized to clomipramine or placebo; all patients in the 
placebo group remained on placebo) . Patients re-randomized to 
placebo had their medications tapered. Patients then entered the 
trial phase and were treated for a further 8 weeks or until 
relapse occurred. 

Page 2 NDA 20,031-8007 
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Time to relapse in the group (n•15) was not 
significantly shorter than the paroxetine treatment group 
(n•13) even though the risk ratio was 3.4. The clomipramine 
groups were not analyzed. The sponsors state that this was not 
done because of the small number of patients in the 
clomipramine/clomipramine and clomipramine/placebo groups (5 and 
4 respectively) . Patients from the original placebo group were 
not considered in the analysis. 

Study PAR-241 represents a failed study due to lack of power. A 
comparison with the clomipramine group though planned could not 
be done. This study neither supports nor detracts from the 
results o! study PAR-126. 

The results of study PAR-126 are sufficient evidence to allow the 
above labeling language given that the other two studies show 
trends that are similar with study PAR-126. 

b. Contraindicationa-The division requested that the sponsor 
include a contra-indication for the use of paroxetine 
concomitantly with other medications that inhibit the cytochrome 
P4SOIIIA4 isoenzyme system. The sponsor reviewed their 
available in vitro and clinical data and contended that a 
contraindication was not warranted. The sponsor, however, 
proposed that. a similar statement be made in the precaution 
section. This is ongoing review issue between the sponsor and 
DNDP and is dealt with in other reviews. The sponsor claims to 
have a completed human, in vivo, cross-over study of the 
pharmacokinetic interartion between paroxetine and terfenidine. 
They have not yet submitted the plasma level interaction data 
which is the crux of this issue. Moving this information to the 
precautions section from the contraindication should wait 
until this available data can be examined. 

The sponsor, in their proposed precautionary note, also states 
that paroxetine "inhibits this [cytochrome P4SOIIIA4] isoenzyme 
but so than other agents within this class .. ". This 
statement implies that paroxetine is safer than other SSRis with 
the same in vitro pharmacokinetic properties and therefore should 
be deleted. 

c. Precaution•- DNDP requested that cases of possible phenytoin-
paroxetine, metoprolol-paroxetine interaction be included in the 
precaution section. The sponsor contends that these cases be 
described in the post-marketing experience section. This is also 
an ongoing review issue. These possible interactions are 
represented by one case each. The post-marketing section is 
devoted to case reports of possibly related adverse events. It 
is therefore reasonable to make this statement in the post-
marketing section; however, if other similar cases emerge a 
statement should be made in the precautions section. 
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d. Adverse BvtAta- DNDP that the sponsor combine the 1t 
Adverse event tables for depression and OCD into one single 
table. The sponsor decided that two tables were necessary due to 
the fact that the sponsor had used two different adverse event 
dictionaries in the development of paroxetine for depression and 
OCD. Given the difference in the adverse event dictionary 
terminologies this is not unreasonable. It is recommended that 
the sponsor round these tables to whole number percent values and 
order each organ system by frequency of adverse event (highest to 
lowest) rather than alphabetically as it is now. 

Preguancy Warning- The sponsor complied with DNDP's request to 
change the pregnancy warning to category C. 

f. Other Bvanta- This section was updated to ref:ect the data now 
gathered on 7156 patients who received multiple doses of 
paroxetine (including 6145 depression patients, patients with 
OCD, and 469 patients with panic disorder). Events which were 
previously included in this section but increased in 
were moved to the appropriate sections. The following changes 
were made. 

change from infrequent to frequent: 
Special Senses-tinnitus 

change from rare to infrequent: 
Digestive System-gingivitis, colitis, gastroenteritis 
Metabolic/Nutritional- SGPT increased, SGOT increased 

Nervous System-dystonia, hostility, paralysis 
Special Senses-conjunctivitis 
Urogen1tal System-hematuria 

The sponsors did not re-categorize experiences 
reported at lower rates in the safety update. 
symptoms were added to the various subsections 
in the sponsor's draft labeling. 

g. Doaage and Administration 

which were 
Sixty-four new 

and are outlined 

The sponsor states that efficacy was demonstrated for paroxetine 
in the treatment of OCD for 15 months. The blinded efficacy 
study phase in the longest extension study was 6 months. 
Therefore this claim can not be made. 

The lowest dose where efficacy was demonstrated in the treatment 
of OCD was 40 mg/day (study PAR-116). The sponsor g''ves a 
therapeutic range of 20-60 mg/day. Labeling should reflect that 
efficacy was not demonstrated in doses less than 40 mg/day. 

2. Safety Update 

An updated summary and listing of events for protocols 
PAR-116. 116, 136, 126, 127, ana 241 are provided along with 
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_._.,.., spontaneous reports for patients taking paroxetine for OCD, 
panic, depreasion, and other indications. 

a. OD going Phase II-IV Clinical Trials 
There was only one ongoing clinical trial of paroxetine in OCD 
patients (n•11; PAR-190) in Denmark. There were no deaths and 
one serious adverse event (unrelated neoplasm) in patients 
treated with paroxetine under this protocol. 

Serious adverse events and deaths in clinical trials of 
paroxetine for other indications were reviewed. No serious 
adverse events were present that have not been addressed in 
labeling for those indications. 

b. Spontaneously reportad adverse experiences from worldwide 
post-marketing experience 
Paroxetine was first approved in the United Kingdom as Seroxat in 
December 1990 and marketed in February 1991. As of September 
1995 paroxetine has been approved in 53 and marketed in 34 
countries. 

There has been one reported death associated with paroxetine use 
in OCD between February 1991 and September 1995. This was 
considered unrelated to paroxetine use by this and the 
reporting physician. Serious and non-serious spontaneous adverse 
experiences that were associated with paroxetine use in OCD are 
representative of the adverse events that are currently reported 
in the draft labeling. 

c. Safety data from extension studies PAR-127 and 241 
'I'here were no deaths in study 127 and two serious adverse events. 
The patient 118.009.0226 experienced an infarcted lower bowel in 
the open label phase; the line listing states that the patient 
was taking "0 mg/day". 1 The patient • s narrative summary states 
that the patient was discontinued from paroxetine upon admission 
to the hospital for surgery; this event occurred on day 88 of 
treatment and states that the patient "resumed taking 60 mg/day" 
after discharge from the hospital by mistake for 20 days without 
sequelae. The investigator ruled that this event was 
unassessable in its relation to paroxetine. Non-serious adverse 
events experienced in this study were qualitatively and 
quantitatively representative of adverse events currently 
reported in draft labeling for the use of paroxetine for OCD. 

There were no deaths or drug related serious adverse events in 
study 241. Adverse events experienced in this protocol were 
qualitatively and quantitatively representative of adverse events 

1Table 40 Summary of serious adverse events; intent to treat 
population. NDA 20-031 S007 Response to approvable letter Vol. 3 
of 68, page 172. 
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described in the current draft labeling. 

d. World literature review 
The sponsor provides an update of the world literature in the 
form of an updated citation list and abstracts. The sponsor did 
not warrant that they had examined and reported any new safety 
findings; however, in a recent tele-conference, the sponsor 
agreed to provide this warranty. 

•· Poreign regulatory updating 
Applications for marketing paroxetine for the treatment of OCD 
have been submitted in 20 countries. The sponsor has received 
marketing approval in 8 countries (Austria, Canada, Denmark, 
Italy, Iceland, Spain, Sweden, and UK). Copies of labeling from 
Austria, Canada, Sweden, and UK are provided. 

f. Efficacy data 
The analyses exploring age and gender were reviewed and appear 
sufficient for the review and labeling. 

g. Pediatric studies 
The sponsor agrees to perform efficacy and safety studies in 
adolescents and anticipates that the protocol will commence 
within the first quarter of 1996. Currently the agency is asking 
for a projected study completion date, and the sponsor has agreed 
to provide such a date. 

II Pharmacology 
All of the requested labeling changes in the Carcinogenesis, 
Mutagenesis, and Impairment of Fertility Carcinogenesis Pregnancy 
Teratogenic Effects sections have been made in labeling. 

III Conclusions and Recommendations 
In summary, the outstanding issues that be resolved prior to 
a recommendation for approval for Paxil in the treatment of OCD 
are the following: 

-The use of terfenidine and paroxetine in concert is an ongoing 
review issue between the sponsor and DNDP . The sponsor claims to 
have a completed human, in vivo, cross-over study of the 
pharmacokinetic interaction between paroxetlne and terfenidine. 
They have not yet submitted the plasma level interat:tion data 
which is the crux of this issue. Moving this to the 
precautions section from the contraindication section ahould wait 
until this available data can be examined. 

-The sponsor, in their proposed precautionary note, stated that 
paroxetine "inhibi.ts this [cytochrome P450IIIA4] l.soenzyme but 
less so than other agents within this class ... ". This statement 
implies that paroxetine is safer than other SSRis with the same 
in vitro pharmacokinetic and therefore should be 
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deleted. 

- The sponsor states that efficacy was demonstrated for 
paroxetine in the treatment of OCD for 15 months. The blinded 
efficacy study phase in the longest extension study was 6 months. 
Therefore this claim can not be made. 

- The lowest dose where efficacy was demonstrated in the 
treatment of OCD was 40 mg/day (study PAR-116) . The sponsor 
gives a therapeutic range of 20-60 mg/day. Labeling should 
reflect that efficacy was not demonstrated in doses less than 40 
mg/day. 

- The sponsor must warrant that they have examined the world 
literature review and update and reported any new safety findings 
of this review. 

- The sponsor agrees to perform efficacy and safety studies in 
adolescents and anticipates that the protocol will commence 
within the first quarter of 1996. Currently the agency is asking 
for a projected study completion date, and the sponsor has agreed 
to provide such a date. 

- It is recommended that the sponsor round the adverse event 
tables to whole number percent values and order each organ system 
by frequency of adverse event (highest to lowest) rather than 
alphabetically as it is now. 

The additional relapse prevention sLudies (PAR-127 and 241) 
neither support nor detract from the results of study PAR-126 
(the one positive relapse prevention study) . These studies 
failed to show efficacy due to their lack of statistical power . 

./'"/ --..._ 

cc: IND 
HFD 120 
P. David 
G. Dubitsky 
T. Laughren 

.j; 

t/, 2- 1 -""1 "' 
-?...lM.a 
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REVIEW AND EVALUATION OF CUNICAL DATA 

NDA: 20-031/S-009 

SPONSOR: SmithKiine Beecham Phannaceuticals 

DRUC: Paxil® (paroxetine hydrochloride) Tablets 

DRUG CATEGORY: Selective Serotonin Reuptake Inhibitor 

MATERIAL REVIEWED: Safety update material specific to panic disorder, as well as 
the literature update and foreign status update were 
reviewed. 

DATE SUBMITTED: April5, 1996 and Apri112, 1996 

DATE RECEIVED: April16, 1996 

I. BACKGROUND 

Approval packages for two paroxetine supplements, namely treatment of obsessive 
compulsive disorder and pF · disorder, are nearing completion. In response to the 3-
14-96 approvable letter, w· ,e received two submissions from SmithKiine Beecham. 
These include some labelir. ·. ·, . "lges, a reference to a safety update for the 
paroxetine/panic update, a y, • .... · update and foreign status update. 

II. SAFETY UPDATE 

An updated summary of adverse in studies 29060/108, 29060/120. 
29060/187 and 19060/223 and the relapse prevention and/or long-tenn maintenance 
extens!on to these studies and (290601222 and 290601228) was provided by the 
sponsor in an Appendix 110 (attachment #3 in Sponsor's submission of April 5, 
1996). There were a total of 469 paroxetine-treated patients in these 6 studies. There 
were no placebo-treated patients. I then looked at treatment-emergent adverse 
experience. as well as re-examined the treatment-emergent adverse experience 
incidences in placebo-controlled clinical trials for panic disorder, and found no unusual 
treatment-emergent adverse experiences or seri.Jus adverse experiences. Two 
treatment-emergent adverse experience tenns in the safety update were reported at an 
incidence of more than two-fold to the placebo-controlled clinical trials. These terms 
were: weight gain, which was reported as a treatment-emergent adverse experience by 
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4.3% of the 469 paroxetine-treated patients in the supplement update versus 1% of 469 
in the clinical placebo-controlled clinical trials and respiratory disorder, which was 
reported by 12% of the 469 paroxetine-treated patients in the safety update versus 22% 
of 469 in the placebo-cc;;trolled clinical trials. However, without data for placebo-
treated patients in these open-label relapse prevention and long-term maintenance 
extensions studies submitted in the safety update, data comparisons are somewhat 
difficult. 

Ill. WORLD-WIDE UTERATURE UPDATE 

The Spo'lsor's process for selection, storage and retrieval of published adverse events 
was provided on page 4 of the April 5, 1996 submission. In the same submission, 
abstracts of articles are provided in attachment 5, Volume 2. The Sponsor attested to 
the fact that literature was systematically reviewed and that there were no new findings 
that would warrant a change in the existing safety profile for paroxetine. I re-viewed the 
title of each reference for its topical content. I scanned all abstracts for safety data. I 
did not find any new safety findings which would preclude the approval of paroxetine for 
the treatment of panic disorder. 

IV. FOREIGN REGULATORY UPDATE 

Marketing approval has been achieved in ten countries for the use of paroxetine in the 
treatment of panic disorder. These ten countries are Austria, Canada, Denmark, 
Finland, Ireland, Italy, South Africa, Spain, Sweden and the U.K. 

V. PROPOSED LABEUNG 

On April 20, 1996, the Sponsor submitted a volume that contains the FDA proposed 
labeling, the Smith Kline b Jecham proposed labeling, as well as the non-U.S. labeling 
for the following countries: Denmark, Finland, Ireland, Spain and South Africa, for the 
use of paroxetine in the treatment of panic disorder. I have looked t.tt the proposed 
SmithKiine Beecham labeling and have no comments. 

VI. CONCLUSIONS 

There were no new findings submitted that would warrant ar.y change in the safety 
profile for the use of paroxetine for the treatment of panic disorder. 

VII. RECOMMENDATIONS 

_From a clinical point of view, the supplement is approvable. 

James F. Knudsen, M.D., Ph.D. 
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; aaviav &ll4 baluation of Clillioal Data 
11DA I 20,031 

sponsor& 
Druqa 
Material Subaittad& 

corraapondanca Data: 
Data aacaivad: 

I. BackqroUDd 

SmithKline Beecham Pharmaceuticals 
PAXIL (paroxetine HCl) Tablets 
Study Report: "The Effect of Paroxetine 
on the Pharmacodynamics and 
Pharmacokinetics of Terfenadine in 
Healthy Adult Males" 
April 12, 1996 
April 15, 1996 

In vitro data has suggested that paroxetine may be a 
clinically important inhibitor of cytochrome P450 IIIA based 
on inhibition of 4-0H alprazolam formation and terfenadine 
metabolism (see reviews filed to this NDA dated March 22, 
1995, and March 30, 1995). Since terfenadine, astemizole, and 
cisapride are thought to be IIIA substrates and since elevated 
levels of these agents have been associated with serious 
ventricular arrhythmias, such as torsades de pointes, an 
August 30, 1995, letter to Smithl:line Beecham requested that 
these drugs be contraindicated with PAXIL. It was also 
suggested that the sponsor conduct an adequately designed in 
vivo study to further investigate the possibility of a 
clinically significant interaction between PAXIL and 
terfenadine. It was also stated that data produced from such 
a study may be a basis to remove the CONTRAINDICATION for 
PAXIL and terfenadine co-administration. This submission 
contains the report of such an interaction study. 

II. summary of study 

A. Methodology 

The principal investigator was Daniel E. Everitt, M.D., of the 
SmithKline Beecham Clinical Pharmacology Unit, Philadelphia, 
PA. 

This was a randomized, open-label, two-period crossover study 
in which 12 healthy, non-smoking males (age 18-50) received 

Paqa 1 NDJ> 20,031 
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vomiting, headaches, anorexia, and fatique) after receiving 
paroxetine alone for 5 days. 

Three subjects each reported one adverse event during 
paroxetine and terfenadine co-administration (nausea, 
epistaxis, and sinusitis). All were mild to moderate jn 
severity. 

Four had vital sign changes of potential clinical 
concern during paroxetine and terfer.dina co-administration. 
These are summarized in Tabla 1 below. All occurrences were 
isolated events unaccompanied by symptoms or significant 
changes in pulse rate. 

Tabla 1a 
Vital Sign Changes of Potential Concern During Paroxatina + 

Tarfanadina Traabl.ant 
Subject Parameter Time Baseline Abnormal Change 

004 

--
004 

007 

011 

012 

Observed Value Value from BL 

SBP 14 hrs. 116 147 +31 
post-dose, 
day 12 

DBP 4 hrs. 66 88 +22 
post-dose, 
day 15 

SBP 4 hrs. 109 142 +33 
post-dose, 
day 13 

SBP 14 hrs. 111 142 +31 
post-dose, 
day 13 

SBP pre-dose, 123 156 +33 
day 10 

ECG tracings were reviewed by an independent cardiologist for 
rhythm, wave morphology, and accuracy of machin-;-read 
intervals. No ECG value$ of potential clinical concern were 
noted during the course of this study although one subject was 
noted to have an isolated monomorphic ventricular couplet on 
day 13 of 'i'reatment fJ about 2 hours after terfenadine + 
paroxetine; this event did not reoccur and was not considered 

4Defined on page 28 of the report. 
5oefined on page JO of the report. 
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terfenadine concentrations over on Day 8 of Treatment A 
(steady-state terfenadine) and on Day 15 of Treatment 8 
(steady-state terfenadin& + paroxetine) for each subject are 
provided on pages C-15 to C-25 in the report. Again, to 
detect any important individual outliers, these plots were 
examined by the undersigned to detect any major differences 
between the two treatments for any subject; none were 
observed. 

Table 31 
Terfena4ine PE Data (11:11) 

Geometric Mean (range) Ratio of 

Treatment A Treatment 8 
GM's (8:A) 

(95t Cil 
AUC(0 ... 12) (ng-hr/ml) 30.8 30.0 0.97 

(10.8-409) (11.0-287) ( 0. 8 7, l. 08) 
cmax (ng/ml) 3.64 3. 68 0.98 

(0.39-40.3}_ (0.84-27.3} (0.8011.21) 

III. Conclusions and R•commendationa 

cc: 

Based on the above clinical review, it is concluded that this 
study demonstrated no convincing evidence that paroxetine and 
terfenadine co-administration was associated with a 
significant increase in either QTc or parent terfenadine 
levels compared to the administration of alone. 
It should be borne in mind that this is a small sample of 
healthy males and the potential for rare but significant 
interactions in a larger, less healthy, and more heterogeneous 
population taking a larger paroxetine dose cannot be 
defintively ruled out. Nonetheless, it seems reasonable to 
permit the sponsor to remove the contraindicated use of PAXIL 
and terfenadine from PAXIL labeling. Retention of a 
precautionary statement seems prudent, however. 

NDA# 20,031 
HF0-120 
HFD-120/GDubitsky 

TLctughren 
PDavid 

Page 5 

Gregory M. Dubitsky, M.D. 
April 18, 1996 
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NDA20-031 Submission Dat4: 
SPONSOR: Smitb.Kline Beecham 

Philadelphia PA 
DRUG: Paxil (Paroxetine hydrochloride tablets) · · .. · 
CLASSIFICATION: (serotonin reuptJJ:ke inhibitor) 
1YPE OF SUBMISSION: Four interaction studies . '": •· , . 
REVIEWER:' .Robert Harris, PhD. 

SUMMARY 

.. 

Paroxetine is a serotonin reuptake inhibitor approved for the treatment of depression. The 
following 4 studies have not yet been reviewed by the Agency. These studies examine the 
possibility ofparoxetine participating in drug-drug interactions. Parts of these studies yield 
useful information which should be incorporated into the product labeling. 

I. A COMPARATIVE STUDY OF THE EFFECTS OF PAROXETINE AND OTHER DRUGS 
ON CYTOCHROME P450IID6 ACTIVITY IN HUMAN UVER MICROSOMES (Interim 
Report) 

Jxetine is- likely a cytochrome P4501ID6 (CYPIID6) substrate and thus may also act a 
1petitive inhibitor of this enzyme. Paroxetine hydrochloride and its metabolites M-1 

tcuronide, M-I sulfate. M-Il. and M-Ill were tested as inhibitors ofhwnan CYPIID6 in vitro. 
,e effect of nineteen other compounds, including other serotonin re-uptake inhibitors such as 
1oxetine, sertraline and fluvoxamine, on CYPIID6 activity were also measured for comparison. 

L YPIID6 activity was measured via a sparteine oxidase assay. 

Paroxetine inhibited sparteine oxidase activity with an inhibitory constant, Ki, of0.15 uM 
(Attachment 1). Its major metabolites, M-I glucuronide and M-I sulfate, inhibited enzyme 
activity to a lesser degree having Ki values of>200 and 120 uM respectively. Paroxetine was the 
most potent inhibitor of CYPIID6 activity of all serotonin re-uptake inhibitors tested, although 
!luoxetine and sertraline had Ki values in a similar range (Ki = 0.60 and 0.70 uM respectively). 
Thus, paroxetine, like other SRls, interacts with CYPIID6 in vitro. A typical steady state 
concentration of paroxetine is approximately 0.2 uM which is similar to the Ki value. This 
suggests that paroxetine could potentially interact with CYPIID6 in vivo. Patients taking this 
drug with other drugs that are metabolized by CYPIID6 should be monitored for dJug 
interactions. 

II. AN OPEN STUDY TO INVESTIGATE THE EFFECTS OF PAROXETINE ON 
SPARTEINE OXIDASE POL YMORPIDSM IN HEAL THY VOLUNTEER SUBJECTS (Study 
29060/1 05/HNO 11/SINDRUP) 

In vitro studies suggest that paroxetine is metabolized by CYPUD6. Approximately, 7% of the 
population is deficient in this enzyme, and thus may have an impaired ability to eliminate the 
drug. To investigate this possibility, the sponsor has compared the metabolism of paroxctine (30 

,.'t .• .. 
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mglday) in 8 subjects who lacked CYPllD6 (PMs) to the metabolism In 8 subjects who had 
nonnal CYPIID6 activity (EMs). In addition. the study examined the effect of chronic dosing of 
paroxetine on sparteine metabolism (a marker of CYPllD6 in both EM and PM Subjects. 
The protocol is described in Attachment 2. . • . . . . . . ,.. · · · · : 

·_:.-:• .. ...... ' ' . . 
After single dosing, the Cmax and AUC of paroxetine '2. 7 and 3.8 times .,:" 
higher in PM subjects than in EM subjects (Attachment 3). Aft«_ multiple dosing, the Cmax and · · ··.· · · · · • 
AUC were only 1.4 and 1.7 times higher in PMs compared to EMs(Attachment 3). 1bc smaller · '<""'': 
difference in average Cmax and AUC after multiple dosing complll'Od to lingle dosing is due to ' "'· · ... · ,; 
saturation of CYPIIDG iu EMs at the higher paroxetine concentrations achieved during multiple 
dosing. The clearance of paroxetine in EMs at steady state, unlike after a single dose, includes a 
substantial contribution from enzymes other than CYPIID6-enz:ymes on which PMs are wholly 
reliant on for paroxetine metabolism. Thus, the difference in plasma paroxetine levels between 
EMs and PMs, although still significant, is smaller after multiple dosing compared to single 
dosing. 

This study also illustrated an in v1vo interaction between paroxetine and sparteine. Following 
daily paroxetine administration, there was significant impainnent of sparteine oxidation in EM 
subjects (Attachment 4). After cessation of paroxetine dosing, the metabolism of sparteine 
increased to approximately nonnal within about 5 weeks (Attachment 4). These results further 
suppon the notion that paroxetine can inhibit CYP2D6 leading to drug interactions. Paroxetine 

, _./ therapy did not affect sparteine metabolism in PMs, further suggesting the involvement of 
CYP2D6 in the drug interaction. 

Ill. A STUDY TO ll'NESTIGATE THE EFFECTS OF COADMINISTRATION OF THREE 
ANTICONVULSANTS (CARBAMAZEPINE, V ALPROATE AND PHENYTOIN) AND 
PAROXETINE IN EPILEPTIC PATIENTS (Study DFG-311b). 

Epileptic patients in monotherapy (six carbamazepine, eight valproate and six phenytoin) were 
given paroxetine (titrated up to 30 mg I day) for sixteen days after a seven day placebo period 
(study described in Attachment 5). The paroxetine treatment did not have a significant effect on 
the pharmacokinetics of any of the anticonvulsants (Attachment 6). However, the steady state 
plasma concentration of paroxetine was significantly higher in patients \.aking valproate (73 
ng/rnL) compared to those taking the either carbamazepine (27 nglmL) or phenytoin (16 nglmL) 
(Attachment 7). 

IV. AN INTERACTION STUDY OF PAROXETINE ON LITillUM PLASMA LEVELS IN 
DEPRESSED PATIENTS STABILIZED ON LITIUUM THERAPY (Study 29060/062/001-
010). 

Nineteen patients stabilized on chronic lithiwn therapy were given 20 mg ofparoxetine once 
daily for 3 days followed by 30 mg once daily for 32 days (Attachment 8). Steady state 
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paroxetine concentrations wac usually achieved by day 14. Steady state litbium coDCentrations 
were not significantly affected by the presence of paroxctinc (Attachment 9). the study did not 
measure the effect of lithium on paroxctine kinetics. 

COMMENTS TO TilE MEDICAL OFFICER: 

Comment 1. Study I illUSitretct: that paroxctine inhibits CYPUD6 in vitro aod can may cause 
drug interactions with other CYPIID6 substiatcs in vivo. This possibility is already adequately 
described in the labeling. 

Comment 2. Study II illustrates that people who are deficient in CYPIID6 (PMs) eliminate 
paroxctine at a slower raU: than people who have the enzyme (EMs). After a single dose. Cmax 
and AUC arc approximately 3 fold greater in PMs compared to EMs. After multiple dosing this 
difference becomes smaller (approximately 1.5 fold) because CYPIID6 becomes saturated at 
higher plasma paroxetine conccntntions and therefore plays a smaller role in paroxctine 
elimination. Thus, at high plasma concentrations, enzymes other than CYPIID6, (which arc 
present in both PMs and EMs), "take over" in EMs. (In other words, after multiple dosing, the 
same enzymes arc responsible for the majority of paroxetine metabolism in both EMs and PMs). 
Even if the 1.5 fold difference in AUC between PMs and EMs is not considcrci, clinically 
significant, it should be described in the labeling. It is important to characterize the effect of the 
CYPIID6 genetic polymorphism on the metabolism of any drug for which CYPIID6 mediated 
elimination is suspected. 

Comment 3. Study II also illustrates that paroxetine can inhibit CYPIID6 in vivo. This result, 
which is consistent with the in vitro studies, provides concrete evidence that drug interactions 
related to CYPIID6 can happen in vivo and should be added to the labeling. 

Comment 4. Study III shows that paroxetine dces not appear to affect the metabolism of 
valproate acid, phenytoin, or carbamazcpine. However, it appears that valproatc may impair 
paroxetine elimination. leading to Wlusually high paroxetine concentrations in patients on 
valproatc th "llpy. These results should be described in the labeling. 

Comment 5. Study IV shows that paroxetine docs not alter lithium elimination. This result is 
already reflected in the labeling. 

Robert Z. Harris, Ph.D. 
Pharmacokinetics Evaluation Branch I 

RD/FT initialed by Raman Baweja, Ph.D. 

cc: NDA 20-031, HFD-120, HFD-860 (Harris, Baweja, Malinowski), Chron. Drus and Reviewer 
lCLAAENc£ :Ao""("f, Hf.) l701 131.-31 
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Values of inbibilion COOSWJU (Kj fur the formation oC in 
bumaa U\W JDicrosomes. 

a>MfOUND K.(MM) 

ParcadDe 0.15 
M-1 aJuaaroaide• >200 
M-1 adpb•te• 120 
M·t 16 
M-Il o.so w.m >20 

Auoxedne 0.60 
NorOuOXCLinc• 0.43 

Sentaline 0.70 
Citalopram S.l 
flt.rJOamine 8.2 
Thioridazine 0.52 
Desipramine 2.3 
Oorniprtminc 2.2 
AmitriptyUae 4.0 

Quinidine 0.03 
Mctoprolol 37 
Uanocainc 200 
Asltipyrinc >3000 

j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 

j 
j 
j 
j 
j 
j 
j 

j 
j 
j 

j 
j 

j 
j 
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.... Of CollpanJ: 

Stud.Y No: 

Stud.Y Ttt.lo: 

Jllftl\tllf.Or'l I 

Stlld.Y COII\re: 

a flll71tctan: 

Mltcat.t111: 

QIIJocttwoa: 

Stud.Y ,_.led: 

Stud.Y Dlllgn/Dur'Otlen of 
TrMUIIIIt: 

Cr-Itical lnciUIIIII 
Cr-Iteria: 

Tat ,....,eta anc1 Noell 
If Adllnts\rltlaa: 

Cr-tt.arta fer lwaluatton: 

IISUI.ts: 
...... -"lc: 

5alt111CI1M IMC,_ "'-,...CIUt.lcall 

IRL 21010 • ,aroxetiM 

21010/1011HA/001/IIIDIUP 

All ....,. atucC1 ta tiMit.tllt.a t11e etfiCU If ...,_...,,.. (JO 111 act 
for a• •11) • ..,.UIM atdllo ,.,_,.,. ta 11011&117 
Nlunt.ew IUDJOCU. 

Dr'. S,H. St..,. (ltrtnctlllll ), Dr'. tt ......... Pm. L. o .... 

Dept. If Cltntal ....,...,..,, 0111111o &Mtnntt.J, 111-1000 o..ns 
c ...... I'll 
Dr. C.G.G. Ll'* 

Draft .. ,.,acrt:tt. ... tttect to P!*lt....,., 

a. To Clet.eratne U. llt.elft onc1 ltlml111 of till 1101111111 tn vho 
111111111&1111 If NIOUIII bJ ........ tno, Including till t.t01 taten 
for- tile 111001 to ,..,.,... IIICII to ttl or-tgtnal state after 
coasatton of ,.,..uttna v.--... 
I. To ClrilfWtno 1111et111r till ..,.UIM ut•tton ..,._tJP• 
lnfluiiiCu till at.oad,y st.ata 111...,. concont.re\1111 of 1111roxet.tne. 

11.01.10 to as.OI.IO 

"*" atud,y tn I 11'011111 ef IIIIIJOCU, ._17 llll\llllht (IM) IIICII 
poor (PM) MUIIOitaera et ••r-t.etna. lloatng 10r'll4 Wll 14 1117• 
at a 111111 level ef JO 111 M 110 ...,_ot.tne In all lllbjecta. 

ll llllltlly •loa IIOif Z0 to «< ,_,.., _,-tafng I IXtWIYI IIIII 
I 1100r .. tllloltiOI'I If IIIVf.ellll. 

'II'Ollltlne tllllats (CT 111. IUU) -utnlng 10 .. pfll of aC\IYt 
tngrMtlllt, _. IUIIIIIIM. S t.ellletl .,.. taten onco Clll17 on 
StudJ DeJa 1 to a. tnctuatwo. Sllllr't.etne &ulllllltl tUleta, 100 ... <•· Gtultnt ,.,_ ._., latclt No, 7JU) _.. IUIIIIIIId ll7 
till lll'loat.lptora onc1 .-sntdored u atngta aral cltsoa on Sf.ud.Y 
Da71 -1. 1, •• 14, 11, za oncl Sl. 

1· Sparsetne p1CIIt1!!! .,. urt11er7 •cretten of 
UIICIIUIIICI aiiCII utdtaiCI .. ,...., .. Ull t.a 1Z '-Ira poat-llllr't.ellll 
adltntat.ratten an O.,a -a, a, I, 14, 11, 11 aiiCII Jl, 
I· !!I !!lSI!!' !!IS' Iii 'Ia .. concllltrlt\1111 OIICII Ul"llll"7 txel"ltlll 
after t.11o ftrat IIICII lut c1111u, -*'rllll till IIIPl'IOCII to ataad7 
1tate IIICII vtng till rvn-.t 111111•· 
J, Saftty !!!!ltorl!l Ma-t.oleu onc1 clinical cn•htry 
evaluatiCI Ill Da71 •1, 11 llld U. Acl'leraa evenu 117 atanellrcl 

on D171 •1, I, 14, 17, 11 aiiCII J5. 

17 IUIIjtctl tntlrlcl, '-rhtng I EM aiiCII I fiN. All COII'letlcl. 

Page II ZI0&0/10$ 
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USUUSl 
tont'd: 

MNn (1'111110) ... •• Z4 (ZO.JC) ,.ara In tile 1M ,,.. llllll Z7 
(22·31) ,.an In tile PM tr"OUII· 

.• 

Sllartelne llllll tu llltalleltta ..,.. ....,_. b7 tile Odeftse ,,.., 
uatne • 111 aw..tott'llllllc ..u.ct. Fo1111111ne cllltJ 
ldltntnratton of,.,..., .. , t1we., llllllflant 1111111...-.t of 

•lclltleft tn tile 81 MJ.U, 'lilts efftct •• 
lll'lllrelllft, llut...,... to llaft ltlllt1118d 'r 1117 U, 
COIIIIJUftt wltll tile tt• ,....,,.., to Nidi...,...., ... ltolcb 
aute. After caution of dlatne wtUI ,.,..._lne, u..r. waa ., 
t...ttate fl11 In lit ntuea, tllltell ,,...,.ltJI'ftVted 
to -r pre-stud)' ,..,,,. wttllln -.ut a wet. Tilts Is 111111cattvo 
of a ,...,tnlllto tnfllll1tt011 of q. · W.. NSOUDt. In PM 
IUIIJtcts, cltstne wttll ,.,._etlne J no offtct 011 .-n-Ine lit. 

,,, .. 1111111111 ..,.. .... ,_. for ...,..utlne, and urine 1111111111 
..,.. 1111,_. tor JIII'OIIotlne IIICI, UIICI1ffennttatld, ttl llljor 
Mtlbo 11 til, using N't.C wt til rt uoruanc1 dlttct ton 1117 lllllt, 
Hlrlaw. fill rosutu ..,.. IUIIJteted to piiiNICOklnetlc 111117sh 
and tile pti'IMterl Cllltllnecl..,.. COIPirld llotw- till 1M lnd PM 
II"'IUUIS IIIII Iller..- 1111111 cltSI and ltoOd7 state. S111911 cltso lnd 
ltoldJ state piiii'Mcotlnetlc JIII"'Mten In tlloll ti"'IUUI• aro 
llstoel In till -"7 tllllo. After till ttnt dose (DaJ 1), 
paroxottne pta'* tovats 11 Closcrllloelll7 c:..,.l llld AI!Ctl 
woro aovorat-fotcl trol\lf' tn I'Ms Ulan EMs with little ovor1111 of 
VIe ,.,.,s. In all IUIIJocts, reoarcllou of study 
suu was aelltovoel IIJ 0.1 u. At stltt, ptroxoune f>l•-
lovoh r•lnld trllt¥ In PMs tlllft In 1141, but till Cllftorences 
hid dt•tnlslloel to around t.o-fold or lou for MOll C:.uu, 
Catn11 llld oWCt11 and till I'IIIIIIS _,.,._. oxtenstvoiJ. 
Hilt llvoa •ro •ro thin twice as 10119 tn I'Ms than tn &Ia, as 
Clottlllcl 111 t11o to,..tnal pllllo after ceuatiOII of Cllr'Onlc 
doatne. Tilt convorgtnCo of pta,.. lov1ts In till two groups at 
stoacly state tl the result of Plllrwacotllnettc -11-rU)' 
ulltbltoel b)' EM IUOJtcts oniJ. In PM MJICtl, tilt rolltiOIISIIIp 
llotweOII sta\1 anct 111111• ••• pia,.. lovots wa 
conat1t011t wltll linear llll&,..coklnette Jlrlnctptos. Jn botll EMs 
and I'IIS, 01111 1 JMll fACtion of the dal17 doll •• axcrotlel as 
unellengtcl paruottne .Ut(ftll tilt •atng tntr.rels 011 OoJ 1 llld at 

ata\1. -.unu acretoel tondlcl to lie greater In fiMI Ulan 
. . tn IMl but ..r. tlw&JI llol• 2.11 of till 111117 .... 

COrr'QIIOIIdlngiJ, I treater I*'COIIt-el Of tilt ftrrt IIDII was 
.ilcretlel II •tlllolltea tn Dis then In ,_ wring tilt z• ftiiUr 
collection portod, M to onfllnctcl Mtllloltte f-tt011 wring 
the t'lrat 1Z llolltl. At I\IIGJ atato, h 111r, tlloaa 
tn Mutlolltt urllllr'J axcretton lletwoon tilt \1111 ti"'IUUII 
dlllfiiiOirod. Tile aosorvattona Indicate t.':tt tilt convoraton or 
f>lt'UOtlno to Mtalloltt01 II •ro offtriOIIt tn 8fs tlllft PMI, bUt 
tile dlfftrtnCa Is dl•tntalloel at st111tj s\lto. 

Ztoto/105 
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stJHHART TAILJ 
Pht£mfSOk1pttic pttfmtttrl fpr ptrp!ttint <mtan, [!Dit and I C!> 

in tX51D!1Yt !£Ml tnd poor (ld) !ttebel11tE! o( 

2906a/105/HA/001/SINDit.Ul 

firat clo .. (clay 1) 1M ftt 

** Kaaa 9.4 q/al 25.1 D&l•l 
c..x lt.nae 5.2 - U.2 12.3 - 36.4 

c. v . Sll lOS 

** Mao us q.h/1111 4SI q.h/ml 
AUC" R•••• 45.4 - 211 221 - 726 c.v. 471 391 

Uriaary excratioa Mean 0.401 1.15% 
of paroxat ill• Raaaa o.oa - 1.41 0.68 - 2.14 
(t cloae in 24 h) c.v. 106t 411 

UriDary excretion Mean 28.1S 7.4% 
of •matabolitaa' lana• 19.9 - 36.4 4.2 - 14.6 
(t clo1e in 24 h) c. v. 291 411 

tlaan 0.92 L/h 0.90 L.'h 
CLa aanaa 0.47 - 2.71 0.44- 1.11 

c. v. 75% 56% 

Sudy state (clay 14) 1M !M 

• Mean 56.6 D&/1111 ao.o na/ml 
Cawt·· Ranaa 41.8 - 75.2 41.6 - 122 c.v. 221 341 

• Haan 26.4 D&/m1 54 • 1 Ill/sill 
Cmtn u Ran a a 12.2 - 45.2 24.5 - 103 c.v. sn 46t 

• Maa11 892 Ill· h/1111 1536 ll&.h/1111 
AUC"•• llanaa 447 - 1271 735 - 2557 c.v. 31% 40% 

•• Mean 17.0 houn 41.1 houn 
t' Ranaa 12.9 - 20.5 21.1 - 52.9 c. v. 17% 201 

Urinary excretion Mean 2.00% 3.S7l 
of paroxetine aana• 0.92 - 4.11 2.05 - 8.44 
(1 cloaa in 24 h) c.v. 5U 60% 

Urinary excretion Mean 25.0% 22.3% 
of • .. tabolitas' Ran a• 14.8 - 36.3 16.5 - 26.6 
(% do•• in 24 h) c.v. 321 17% 

Htan 0. 77 L/b 0.80 L/h 
CLa" Ranae 0,21 - L97 o. 26 - l. 71 c.v. "12% 62% 

Statiltical analyais of plum•. pharmacokinetic clata (EM vs l'H): wp<O. OS ..... -

I .... c 
! .I 
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In each &roup, the aubjecta are arranced 1D order of iDcreaaLD& aparteine MR. 

Subjecta 14,8,13 and 7 are faat (MR < 0.4) 

Subjecta and 9 ere alov EMa (MR > 0.4) 

oono..:n 
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'11· tl''' undrr the pl•sma concentration veraue Jl!f suryes of 
<nc.h/mll in IH and Pn tubitS\1 afstr Sh• flrtt and 

·15 dolt of peroxetins (30 !'l ad•lnl•tsred dtllt fer '' davs# 

29060/105/KA/001/SINDRDP 

-Exteaaive .. taboliaera Poor .. tabolben 

Subject AUCcl AUCc•• Subject •VCc·· 
No. No, 

14. 

• 
13 

7 

l 

ll 

10 

u 
9 

Keu us 892 tMaa. 431 1536 
(SD, (53.1, (272, (SD, (173, (615, 
CVS) 4.7%) l:n) 39%) 40%) 

&roup, aubjecta are arraaaed la or4ar of lacreaalaa apartelae MR. 

1 14.,8,13 aa4 7 are fast EKa (KR < 0.4) 

1 1,11,10,15 aa.d 9 areal- liSa (KR > 0.4) 

... 
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tJ[!lntl pbttt btlf-livee pf ptroxetipe (hpyrl In 1M tpd 
'" !Vbf!SSI efttr 11!5 d0!1 sf pt£91!5lpt csp II) •411p1etertd 
dtil! Cgr 14 d!Jis 

29060/105/HA/001/IIHDRDr 

lxtallaive .. ubol1aera loor .. tabollaera ,, t' Mo. Mo. 

14 2 

• 17 

13 
' 

5 
' 

7 u 
1 6 

11 4 

10 16 

15 3 

9 

Mean 17 .o Mean 41.1 
(SD,CVI) (2.1,17%) (SD,CV1) (1.2,20%) 

aach &roup, tha ara arr&D&e4 111 order of illcreaaill& aparte1ne MR. 

1jecta 14,1,13 aud 7 are faat ltla (HJI < 0.4) 

1jecta 1,11,10,15 &114 9 are alov !Ha (HJI > 0.4) 
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21 Httabolis ratio• of tparttipt btfort. duripc epd tfttr 14 days of onst 
deily edeinilttttipn pC ptroxttins (30 11> tp.IM tpd lM tub1tstt 

29060/105/HA/001/SINDRV! 

Durlas raroxetlae Altar raroxatiaa 
rhaaotfPe lulljact rra-atudf 

D&f 1 I Daf •• I D&f 14 D&f ul Jlaf 2liD•1 3 s No. 

14 
ran IK • 13 

7 
' 

Kaaa I - . - I_ ·--L I ' - ' - -. - :1: ----I 
1 

Slow llt 11 
10 
1S 

Kaaa 
' ' ' ' ' --. 

2 
rM 17 s 

12 
6 
4 

16 ·----
l 

Kaaa 166 157 1152 Ius 166 lul lu6 

* All teat• carried out overaisht ..capt daf I (dartS.. teat) 

''"",.. ....... 
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llay o£ the wrf!k 

Antlconv.'" 
dose, my/day 

do:.e, m(J/day 

Ulood saaples: 
anUconv. 

l•aroxet ine 
&uoleln binding* 

!!9· l. Flow-sheet fo1· the interaction study DFG-: 

0 5 10 15 20 

I I I I t-1- I I I I I I I I 
'l'UG Tue F,.l Hn Fri. Tue Thu 

I .. no no I 30 

_ J 
I I I I 1 t I t 

t I I I t I ' 1 • • 
*Dose: unchanged for at least 3 .ontha before 

1 for antlconv. and paroxetlne. 

.• ·1111!!!!! 
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,u..-DO:se of the present study was to ir.V!Ut£ e the effacta 
cf parozetirie to epilept patients in 

1110no apy with ana of tha three anti ta: carbaasaza• 
pine, v proate and phenytOin. :t also intended tc invasti· 
gate a po ait:la pnenobarbitona/paroze interaction. bu't it 
ha• not possible to find pati s in 80ft0tbarapy with 
phenobarbi • This part of tha y waa 

epileptic patients (3 
a treatment wan 

g/d for 10 days. Three of thasa 
the schedule due to nausea, headache, 

n for the and the high tre· 
ona not be accounted for. Nettnar 

of carbaaazapina/valproate or paroxe-
al parameters offered any exp:ana-
ortad earlier (JL/LEJ 10.01.1969!. 

It was there! -• decided t: rthar the 
stration of tc sta lised epileptic patients 
a modifica or. of the previoua rotocol. A 7 day placecc period 
preceded treatment an=• dosage of parcxatine 
tc !ncr ae at· a slcwar rata /EKK 02.05.1989). Assess-
ments ! the protein of par tina, e&rbamazepine, 
valproate, «nd phenytoin ware also 

MATZRIALS AND METHODS 

':'wanty epileptic pati•:•ta in atGle 
(same dose of ar.d leas than cne fit per year) with car=a-
mazepine (6), valproate (8) (6) were given paroxe-
1:1r.a. The sc.'leme was C C19/day (plac•;bo) for Ieven days, 
mg/day tor three days, 20 c;/day !or thr•e days and 30 mq,-cay 
for 'ten days. 

A flow-sheet for the is in Fig. l. 

Only one c:uS-l2l, a phenyto1n patient, did !ul!il: 
the paroxatina The s1x ear:iar 
than planned due tc privat& 

dosaqe was to patients Cs!ngle blind); they 
3 apparently ever: =orn1ng in the 
;:eriod. 

parcxetine dose was ;iven as lO mq white, pentagonal and 
filmcoated t&tlets no CT li830); the 
t=eatment 

The study was carried out centers: 
of Neurology. Hospital, Copenhagen (BJ-l, jR-2, HG-3, 

LV-10, K£N-l4. SH-4, EP-5. !B•6, aG-7. 30·8, HC-13, 

3. 
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EthiCS ------
'1'M study vas perfo::med in accordance with the II Hel.sinJci 
a.c:laraticn adopted 3une 1964 by the 18th World Medical 

Helsinki, Finland and ravia&d OCtober 19?5 and 1983 
rapac:tively by tt'.a 29th World Medical bsUibly, 't'okyo, Japan 
and the 35th world Medical Aasambly, Italy. 

conaent to was obtained from patients on 
basis of written and verbal information on the ar.cl 
scope of the study. · 

The study waa submitted to the for 

Plasma concentrations ---------------------
Plaama concentrations of paroxetine and 
pine or phenytoin were deterMined 
the placebo period, during the paroxetine intake after 
tbe paroxetine period. pla .. a is shown in 
l. BlOOd sa.ples -re drawn in the !Mtfore edmini-
stration of drug. Plasma samples were kept frosen until ana-
lysis. 

F:ee concentrations of the three were cater-
mined on day 3 {in the placebo and day 23 (at the end 
of the paroxetine The f:ee eoneer.tration of 
was determined on day 23. The of paroxetir.a 
in plasma the placebc was a4so to have been cater-
mined after addit!or. of paroxetir.e to 1n vitro 
protein binding of 

Valproate, phenytoin. and.carbaaazepine were determined 
fluorexcence polari:at.tor. 1111111ur.oassay i '!'Ox) at l!ispabj er; 
Hospital (Popelka al. l9oll. 

Paroxetine was deter..inad by a <Brett 
et al., 1987). 

The binding of (free 
dete:ru:ined as· Qescribed earlier 1 o 870-l6.'29060/l00, Baed-.am 
Internal Report). 

Clinical arA we:e at 
tha hospitals bY matr.cds. no sooner weeks 

and no later than cne week attar the ,aroxet1ne 

::>emographie data. doses o.t/.:Snt.... • lsezu:s, plasma 
tiona of ·an:! parcxa-;:in ,. as well •• ot!'ler 
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b ._._ lll "11/d f<ll: 3 Clara. :Ill OVJd f<ll: 3 Qy8 anS :Ill OVId fa<' r....., clays. 
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b) values are significantly higher 
pine and phenytoin values (p • 0.05). Paroxetine lsvels ir. 

patiant3 are not 
different (p • 0.05). 
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29060/062/001-010 

2 , METHODS 

2.1 Rtsisn of stv .t3c:, 

Nineteen non-elderly male ftllllele ·patients 
(18•65 years) previously stabilised on chronic 
lithium therapy participated in this open, 
multicentre study iA Bal.gium. 'throughout the 
five-week study patients continued to receive 
their normal lithium therapy. Each patient received 
20 mg paroxetine (blue pentagonal tablet formulation} 
once daily on days 1-3. followed by 30 mg paroxetine 
once daily on days 4·35. All doses were administered 
in the morning. 

2.2 sample collection 

The sampling schedule of paroxetine 
plasma concentrations required blood samples (5 ml 
into EDTA tubes) to be collected before the first 
dose and before dosing on days 7, 14, 21, 28 and 35. 

In addition, blood samples were collected on the same 
occasions for lithium plasma concentration 
measurement. about 12 hours the previous 
evening's lithium acbninistration. The lithium 
m&asurements were carried out locally using the 
hospitals' standard flame photometric method. 

Plasma for paroxetine measurement was separated by 
removed and stored at -2o•c until 

being transferred (in dry-ice) to the 
Pharmacokinetics Unit, DMPD, Harlow, for assay. 
While awaiting assay. samples were again stored at 
-20 •c. 

000141 
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Table 2: plasma concentrations of lithium <mHol/L> b!fore 
and during five weeks of daily dpsinq with 
paroxetine. in depressed patients reseivioq lithium 
therapy. 

29060/062/001-0lC 

Patient Lithium concentration (mMol/L) 
No. 

Day 0 Day 7 Day l4 Day ll Day 28 Day 35 

1000 
1001 
1002 
100G 
1008 
1010 
lOll 
1012 
1013 
1014 
10115 
1016 
1017 
1019 

1021 
1022 
1023 
1024 

N.o . ., no data 
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1008 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1019 
1020 
1021 
1022 
1023 
1024 

Mean 73.4 0.83 0.76 
(SD,CV\) (52.2, 71\) (0.36, 43\) (0.18, 24\) 

(a) only day 14 and day 21 values available. 
(b) day 28 data not available. 
(c) day 35 data not available • 

' .. 
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CLINICAL PHAJWAOOWGX ANP BIOPIWWACEJJ HtBsa$!lw 

NDA 20-031 Submission Dates: Feb 16, 1996 ....... 

SPONSOR: hi:Pcw:A ham . 512,• 1991996tr. . ··:··: ... .. '·;·; .. .. : .. :' ....... ·,:::.··. . . . .., ,,., ... :"; .:.·1•:- . . - . • -... .. ·• , .. ... ,,(,) .... - . • 
DRUG: Paxil (20 ms Paroxdine hydrochloride ..• : : . . .. ·.: . · 
CLASSJFICAnON: Antidepressant (serotonin teuPtakc Jimibitor) · 
TYPE OF SUBMISSION: TcrlealdiDe intcracdoa study'' ·· 
REVIEWER: Robert Ranis, PhD. 

SUMMARY 

The sponsor has submitted the results of a well designed •linical study that investigated the 
possibility of a paroxctinc-tcrfcnadine interaction (Attal .• ment 1). The study showed that 
paroxetine. 20 mg qd, does not inhibit terfenadine elimination (Attachment 2). 

Based on the fact that terfenadine is metabolized specifically by CYP3A4, the sponsor wanted to 
conc.lude that paroxetine would not inhibit other CYP3A4 mediated 1eactions. Specifically, the 
sponsor suggested that the results ofterfenadine study could be extrapolated to astcmizole, 
triazolam and cisapride. Under certain circumstances, hoMVer, it may be difficult to extrapolate 
the results obtained with one CYP3A4 substrate (in this case terfenadine) to other CYP3A4 
substrates. A discussion about these difficulties was sent via email to Dr. Thomas Laughren 
(Attachment 3). The Agency decided that although further clinical interaction studies may not be 
necessary, it would be prudent to have the sponsor perform in vitro interaction studies that 
specifically examine the potential of paroxctine to inhibit the metabolism of cisapride, triazolam 
and astemizole. The results of these in vitro studies would help determine whether further 
clinical study are necessary. 

The sponsor performed the in vitro studies described above (Attachment 4). The Ki values 
determined were comparable to the Ki value for the inhibition ofterfenadine metabolism by 
paroxetine (146 J.&M and 19 J.LM forterfenac!ine hydroxylation and dealkyJation respectively). 
Because paroxetine does not inhibit terfenadine metabolism in vivo, it is verv reuonable to 
conclude that paroxetine will not inhibit the metabolism of the other CYP3A4 substrates in vivo. 

Labeliag Comment: The labeling proposed by the sponso;: (Drugs Metabolized by Cytochrome 
P4501llA4, Attachment 5) is supponed by the data. However, it would be appropriate to change 
'Paroxetine is a weak inhibitor ... ' to 'Paroxetine is a moderate inhibitor ... ' The Ki for paroxetine 
against CYP3A4 is about SO J.&M. There are no set rules as to what defines a potent, moderate, or 
weak inhibitor of an enzyme, and it is reasonable to call paroxetinc either a weak or a moderate 
inhibi10r-although moderate seems to be most appropriate. What ever word or phrase the 
Agency chooses. it is important to remain consis+..c:nt for all drugs with similar inhibitory 
potential. 

... ·_ · ... ·.·· . 
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··· Comment to Medieal Ofllcer: Please verify the conclusion tbat tbae wu no ]!D iottnction as 
measured by prolongation of the QTc intervals. 

--

Rec:ommeadatlon: The sponsor bas provided the AgaJcy with all of the information tbat bas 
been requested. A clinical study bas bceu pedormed work bas 
been performed with clsapride, astemimle, cyclosporin aad triaolam.>:All of the data obtained 
suggest that paroxctine will Dot int&Dct with these drup. Short oftbrtbcr clinical interaction 
studies, the sponsor bas done evaythillg possible to show tbat parmre«inc shoulcl DOt interact with 
the nmow tbcrapeutic nmsc CYP3A4 substrates in ·rivo. Pleuc see r .llbcding Qlnmmt 

Robert Z. Harris, Ph.D. 
Pbarnw:eutical Evaluation I 

FI' initialed by Raman Bawcja, Ph.D. 

f/c.CJ/'!8 '1-<lo-41. 

/· k:;tk 
cc: NDA 20-031, HFD-120, HFD-860 (Harris, Bawcja, Mehta, Malinowski), Chron. Reviewer, 
and Drug (Clarence Bott HFD-870, PKLN RM. 13B-31). 

· . • !· ., 
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STUDY ffTLB 

Clnlcal Study Synopsis 
(Pcllll/ S) 

'1111 Meet ofPinNielial Cllllbe Pl'olnliuld)"""'lc:!! llld PlllriDit:oklac ofTetf'enecljnc ill 
lfllllh1 Adult Mala 

INVBSJJGtJ'O.S) 
AND CBNni'Jlt!) 
IMill B. Bwritl, M.D. 
Smilbl1h11 811 =!Ia Qiejc:tl PblnlllcoiCIIY Ullit 
Pollb)Miu Medica' C.. of lbe Uaiwraity of Pau!aylvuia a.1lb SJIUIID 
Phlledelpbi•, P'anlyiYIIIia 
USA 

n!BUCATIONS 
NoiiC II of Mlrch. 11196 

STUDY DA'I'BS 
22No-werl995 co6February 11196 

OBJECI'IVES 
11le objecti¥a of dlis IIUdy - to lllllblillllbr liCk of effect of paroa:ecine oa du 

(11 uund by QTc illlefYils of r..ciq 12-lead ECG) of lllfealdiDe; to 111C11 
die llfecy aad IOienbility oflbe eo-wtmmjsalllioii of pii'OUiiDe with lllrf'ealdiac; l!!d co 
ia'ftiltipte die et'fecla of JIIIQIIIiae Clll dlo pbanall:alcillc of lillfenldiDe ll!d tafi:nec!jne 
ClrilolJiall. 

STUDY DllSIGN 
'111i1 wa ll'lllldomipd, Clfi!DII•IIbel. periocl..helanced, c:nu cm:r audy. Duriq two 
study ICIIioal, beallhy ll!lle volwlalln received !Cifeudillc aloae or tafi:nldiae 
c:oac:omitllldy wilb followiq a 7 clay paroxcciDc run-ill period. '1111 crwmCDI 
cqi!IJCN- llif*IIDd by amiaimum of'" clays. 

STUDY POPUlATION 
Up to 2" belltby -?kiqlldult-bit•- die..,_ of II ud ud 

q 11111 withiD 15 .. of idell - ID be earolled. A total of twtlve (ll) iiibjciCis ,..ft -
rw'oalimc! ID trr l'!t" 11111-- (11) C"Mfl 'M d111111dy. . 

nt&U'JIBN2' AND 
ADitiJNIS'nA.'JfON 
BRL 2906Ci onllabllcl, 20 1111 (PirouUDe; SIJ!ilbKlille B II =hem Lot 
1111111ber D407'7) llDd Seldaaee, 60 1111 ""ine; Mlrioa Memll Dow IDe. Lot maber 
D5U7) _..-' iD lhillbldy. '11lc b • •t ••i 11MI- A) T&feaadiae 601111 BID for 
7 clays wilh t&fuadiDe 601111 a: 1 Clll clay 8; 8) PuouciDc 20 1111oace clai1y for IS claya + 
TerfeDadiac 60 1111 BID oo lllldy clayl8111roqb clay 14 aad oacc Clll day 15. 

... 

· . 
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BVALVATION 
CRl7UIA 

Sl(f.q ,. 7 • 

Qinical Study Synopsis 
(PqelofS) 

Adwno •• ••· bload PI n. pulll,., ECO (aac•uctina ECO iawYala IIIII di.:Jol!ww), IIIII 
. clauc:.JIIbarlillllllf 41-. - Je\'lewed 10 enlaulrelbe alee)' of II AJ) r!p 11 - OD ........ ••IIIIIII'J ... ecliM .... clllrbtl bodllrlllillllll& 

A1rJ .,t!a!c:e!J)' ......_ 1111ooi lllitiea or ftJ.- ol F I "" dWrtl CD11811 Mill 
clacribed. 

,.,.,_ ...... 
1'011 ·vm 

Serial plama amplel (0.12 '-1) -e coJJ ll&ldlfta" 1111 filial dole of rafeMdiiiC oe die 
morainas of Day 8 (n:Jimen A: tafeudiae a.: 110) llld Day 15 (rqimca B: with 
fiii'OIIeline). Pr.so.e aamplca were abo collected 011 die mominp of Days I only), 2, 
•· 6 a 7 (,..unen A) IIIII Days 9, 11, 1311111 14 (repaeo B). '111111 ...... _.. allllfJild for 
lerfenecliae llld ill &Clift mecabolille Clrboaylafcnecline llliD1 mcdloda t.aed oe LCIMSIMS llld 
HPLC wid! flu-deleecion. The low« limia of quutificllioa (LLQ) for 
lhesc medlods wen 0.050 nafmL (usin& a 1.0 !IlL aliquoc) llld IO.OS nlfmL (usinl• 0-' !IlL 
aliquot), n:spectively. In addition. lbe plasma samples collecced on lhe moninas of Days I, 13, 
14 and IS (n:Pnen B) wen analyzed for puolleliDc usina a medlod bated 011 LCJMSIMS (U..Q 
o. I o nafmL usina a 0-' mL alkjuot). Pbarmacokinelic pwamecen for tcdcnldiDc llld 

derived usiq aoe-<omparnnenbl analysia. 

STATISTICAL 
METHODS 
The focus of lbe mri•ical evaluarion was 10 eatablish lack of cffeet of paoaeriae on lbe 
pbarmacodynamic (U IIWM'd by QTc intcrYals) of cafenecline.llliq an equiYIIeaceappcoach; 
two one-sided T -taU eapnued as 90'1' conficlenc:e (CI). Equivalence was mlrically 
dcmonsuarecl wbcn lbe go,. conficlela inlierYal for the difbcnec bcr- :-ourine + 
terfeaadinc lllin111 lllrfeneclillc alone (B·A) was COIIIIined witbin lbe ranp of -40 !llleC 10 +"10 
m.sec:. Eac.diqlhis ruae was only of clinical concern if ic was on lbe upper end of lbe 
equivalence nnp. MaltimUIII QTc )lOll cloec llld mean QTc )lOll dole m ,.. -analyzed 
ftlp8hiCiy by analysis of Ylriaacc (ANOVA) appc. ':•10 10 1be Sllldy delip with 11:n111 for 
acquence.lllbjecl_.. within sequence. period and re&i- (A or B). Tbc'J'Oiatari't"';.• ud 
COiltaF Dlldina 90'1' pen:IIU c:onfmn • for lbe B-A _.. compidlld llliq 
lbe raidual Ylriucc. 

For lbe Ln-tiUIIfonned AUC(G-12> llld emu for .a 
compomld wen allllfJild scpanlely by analysis of var•- (ANOVA). Tbc poinlari,...... llld · 
COi1'llllfiOIId 95'11 coafidenc& inu:rva1 for lbe diffiii'CIICC a.;.- compullld usinllbe midnel . 
Vlriancc. 

SUBJECT DISPOsmON 
AND ICEY DEMOGRAPHIC DATA 
A IOial (12) subjeccs- randomized co IIUIIIICIII and allcwclft (12) ofdlauubjccls 
n:ccivcd at least OIW dole of stlldy mcdicati011. Eleven (II) subjects complellld lbe atudy. 'lbc 
followinl cable IIIIIIIUriza lbe dcmOif&Phics of lbe sllldy populati011: 

..• 

--
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Clinical Study Synopsis 
(Ptlg1 4 of SJ 

B ·A -2.07 
B·A -1.07 

tl1llc.L 

( -12..54. 1.41) 
( -4.14. 1.!19 ) 

A. Tllfluditle dO 1111 am for 7 days widl Tri r'ile dO IIIII I oa day 1: 
B. Plroaedae 20 IIIJCIIICe dilly for 15 day£+ Terflrlrliae S) 1111 BID oa -.17 days I 111n111ab 

day 14 IIIII CIIICO on day 1.5. 

rRARMACOKJNEI'IC 
RESULTS 
Predolc pluma COIIC""'l'lioas of puoxecine on laR line days of coedminisrnrioa willl 
lafenadine indic:lle dial puoxeline IUIIdy lfal&llad beea reecbed by Ibis a-, Plullla 
c:oac:ennaoas of carboJtyterfenrliae were. • f•AI* led, much bjper !bill dliile of fafeudillc 
iUclf. For boll! c:omp0111wk,llady lllle - pa:cnlly bed by die fourdl day of llerfealdiae 
clolinJ eilher alcmc (Rqimal A) or wilh puouciae <ReP- B). Compilrle atady IIIII: 
pllamacokinelic: pii'UICien could be derived for alllltcepllllbjeel ie whom pluma 
concennlions of lerfenadine mOldy remained below !he LLQ (bocb tqimens); oaly Cmu IIIII 
Tnw:: values could be derived for Ibis aubpo. The stlristical ual)'lia of lerfearline and 
c:arboxyterfenadilll AUC(0.12) lad Cl!lliX. dlra iiiUIII-u.ed ie cbe followiq T•blc: 

Oeoalecric -1nnnl l'oia: Ollimlle (B:A) 
parameter (a-ll) RqilnenA RePa-B (951l!CI) 

Calooel ucine) 
Tcrfcns.djnc 
AUC(0.12)* (q.blml.] 30.1 (1G.a-.o9) 30.0 (11.0-287) 0.97 (0.17. 1.011] 
emu. jn&lmLl 3.64 3.61 (0.14-27 .3) o.91 ro.ao 1.111 
Cldm1vrerfe.aiaa 
AUC(0.12) [q.hlml.) 1648 (839-2081) 135 I (956-1900) 0.83 [0.7 •• 0.92] 
emu. ra&lmLl 24 (111·353) 197 (138-246) 0.10 (0.67 0.951 
• natO (sub.JCICl 001 liCit evaluable) 

Coadmillislnlioa of llrfenadine willa piiVXCtillc raulted ie awnp duu • ia lllrfeaadiae 
AUC(().12) IIIII Cmal of on.'y 31llllllf 21ll, illlp0Cti¥ely, COIIIpiied 1D erlmlnisglllioa aiaM. Tbe 
true ntiol .. libly ID lie btlw- a 131ll ole IMI aad ul• ila far •f sdi* AUC(().ll) 
andbcltw-a:ZOW.illcl JJMICI&:tl• iDCI'IMI forlaih 1'"CDL Tlla wl!h' 
Ylrilbility ie illrfellrliae aad Cmal VII.-- ICUW.IIId 22.11li,IIIIPICriwl). 
Coadiniaillllli of lllrfuadine widl parouliae raullld ia ._... in 
c:arboll:yllrfeaadiae AUC(I).I2) lad CiiiU of 17 .. and 201(,, a•p I cli;oely, c> ••Med 1D 
admieillnlllcwl alaae. Tbe 11111 aalioiii'C likdy ID lie betw liD ID IW.Iild I 2K duu I for 
c:arboll)1111ftlwliM AUC(0-12) ad-·-., .. aad. 331ll MfJIII tw 
Cmalt. Tbe widlin-l&lbject Vll'iability in c:arboxyterfcnedi"" AUC(0.l2) IIIII Clllu VIla. -
11.6._. and IS.3CI. n:spectivcly. 

·' 

·-
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Table A 

Study Medlc:adoa URd 

SIIIIIJDnl Arrr ,. I,. .,.. ...... I • tfP.¢ Jlf Dnl 
u.ll 

D c ell! 
BRL2!106W plat, ICOI'Id, 
Plroudlle• cml, Tllbllt 2111111 XMI'77 1S6-CIIl! 

111111 I 
Tera stine•• _.. .... Tlllllt 601111 

•Pul .. 
•• S.ldu'lle, Mlnell Dow Inc.. Kulu City, MO. 
Dlla Sautee: A.. dlx A. pip 16. 

X95247 PS19S6 

Study medication administered at tbe CPU was stored at approxim•tcly room 
tempcrllUtC in a locked area. 

3.5.2 Dosap and Admlnlstration 

The treatmc:Dt regimens were: 

A) Tcrfcnadinc, 60 q, twice a day (BID) for 7 days with a single dose of 
rcdcudinc, 60 q, on D!\y 8; 

B) Paroxctine, 20 q, once daily fO." 15 days+ Terfcnadine, 60 ms. BID on 
Days 8 through 14 and once on Day 15. 

Paroxetinc was administered in the CPU on Day 1. Paroxctine was self-
administen=cl by subjects as oulpaticnts on Days 2-7 of Regimen B. Subject were 
insuuctcd to take 1 tablet every momiDg at approximately 08:00. On Days 1-8 of 
Regimen A and on Days 1 and 8-15 ofRegimeD B, study medicatiocl was:_ -
ectmini•ten=cl in tbe CPU. ParoxetiDe, 20 ma.lllli terfeoldiDc. 60 1111· Were 
edmjnistcred Ol'llly with 240 mL of tepid water at approximately 08:00. 1be 

dose Of terfeaad!ne W"'4$ administered 11 appl'OJjmaMly 20:00; except ()fa 

the evening of Day 8 of Regimen A and Day 15 of Regii!V!I! B wbcD DO evcniDI 
doae of lerfen•dine WU admjnjstere(,. 

3.5.3 Methods ol BllDcliD& 

This was an open-label study. 

. . . 

. . 
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Pbysical examination findings,labmatory data, and ECG tracings obtaiMct during 
lbe treatment pbuc were compared to lbe c:orrespcm.iing results prior to dosing. 
Specific wJucs of poreutial c:liaical coacem were defined in the prol.x:ol; any 
labotatory, vital sign or ECG values exceeding tbeac pre-defined thresholds were 
identified and tsbulated (sec Scctioos 5.S, 5.6,and 5.1 below). Any such chiDgcs 
CODsiQered clinically significant were rec.orded as advcrsc experiences in the case . 
report form. 

3.10 Pbanr.acoldnetic Assessments 

3.10.1 Sampling Times 

On the final day of rerfeDacline dosing in each treaunent period, i.e., Day 8 of 
Regimen A (tcrfcnadine alone) and Day 15 of Regimen B (terfenadine dosed with 
paroxetine), serial blood samples were collected pre-dose and at 1, 2, 3, 4·, S, 6, 8, 
10 and 12 hours post-dose. Pre-dose samples were also collected on the mornings 
of Days l. 2. 4, 6 and 7 (ReghrenA) and Days 9,11,13 and 14 (Regimen B). 

Separate pre-dose blood sampLes (approL S mL in EDTA) were collected on the 
mornings of Day 1 (Regjmcu A) and Days 13, 14 and 15 (Regimen B). 

3.10.2 Specimen Preparation 

Samples for tcrfenadinc and carboxyter!cnadine assays (approximately 10 mL in 
containing EDTA) were centrifuged at approximately 4°C and the resultant 

plasma was transfcmd to plain polypropylene tubes and frozen at approximately 
-20°C. These plasma samples were transported frozen to Phoenix International 
Life Sciences (Quebec, Canada), where they were stored at approximate!:[ 

. while awaiting assay. 

Plasma obtaineci funD the samples for paroxf.tinc assay by centrifugation at 
approximately 4"<. was ttansfmccl to plain polypropylczw tubes, frozen at 
approximately -2QOC, and tran5pOrted to the Drug Analysis Department. 
SmithKlinc Beecb•m Pbarmaceuticals, Welwyn, UK. 

... 
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Statistical results 

The st•tist.ical. analysis of terfcnadinc and carboxytcrfcnadine AUC(0-12) and 
Cmax data is in full in Appendix E. and summarized in Table 11.1!, 
page 196, and in die Table 1, below. 

TableJ 

Summary otTerfenadlne and CarboxyterfenMtne AUC(O.U) aad Cmax 
Data 

Pbarmacokinctic Geometric mean (range) Point cs,timate 
(B:A) 

parameter (n=11) Regimen A RegimenS [9590 Cl] 
(alone) ( xetine) 

Immildios: 
AUC(0-12)* [ng.hlmLI 30.8 (1C.8-409) 30.0 ( 11.0-287) 0.97 [0.87, 1.08] 
Cmax [nglmL) 3.64 (0.39-40.3) 3.68 (0.84-27.3) 0.98 [0.80, 1.21] 

AUC(0-12) [q.blmL) 1648 (839-2081) 1351 (956-1900) 0.83 [0.74, 0.92] 
Cmax [nglmL) 248 (111-353) 197 (138-246) 0.80 [0.67, 0.95] 

• PlO (subject 001 not evaluable). 
Source: Tables 11.10 to 10.11, pqes 188 to 189, Tables i 1.14 to 11.15, 19210 
193 and Appendix E. Tables E-3 to E-6, pages E-4 to E·ll. 

Coadministration of tcrlenaciine with paroxetine resulted in average dccrcascs in 
tcrfenadine AUC(0-12) and Cmax of only 3% and 2%, respectively, compared to 
tcrfenadine administration alone. The true ratios are likely to 
decn=asc and an 8CII inc:reasc for tcrfen•dine AUC(0-12) and between a 20% 
dcc:rcase and a 21CII inc:reasc for terfcnadinc Cmax. The within-subject variability 
in tcrfenadine At:'C(0-12) and Cmax values was 10.6% and 22.1CII, respectively. 
Significant period effects were observed for both parameters (p=0.0001 and 

respectively), indicating systematic differences in average respoDSC 
between the two dosing periods. However, no significant sequence effects were 
observed. 

Coadministntion of ICrfenadinc with paroxetine rcsultcc! in average dcc:rcases in 
carboxytcrfenadine AUC(0-12) and Cmax of and 20%, rape.. ivcly, 
compared to administration alone. The true ratios arc likely to lie between an 8% 

.. 

f dot>,!, 
not-

fv 
o( "' 
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Table lLlO 

AUC(O.U) [ag.blmL) for terf•Mine followlaa repeeted onl 
lldmiDistratlon of..., .. ., ..... (Qt 1111 blcl) aloae ud with 

paroxetlne at stewV slate (20 ma oace dally) to bealtlaJ lllbjects 

Subject ReJirncn B Ratio 
No. (Alooe) (+ paroxetine) :A) 

1 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 i - --

N I 10 I 10 
Arith. Mean 63.18 51.10 
SD 121.81 83.31 
Median 24.37 27.15 -
Minimum 10.76 10.95 
Maximum 409.00 287.00 
Geom.Mcan 30.83 29.95 
CVb% 128.1 108.2 

ND - Not DctcnniDcd (iDsnfficicnt data above LLQ, both regimens) 

Regimeo A: Tedeaadine 60 mg bid for 7 days and once oo day 8 
Regimeo B: Paroxc.tiDe 20 mg ooce daily for 15 days, with terfeo•dioe 

60 mg bid oo days 8-14 and once on day 15 

... 
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Table lLll 

Cmax (qlmL] for telfenadlne foUowlaa repeated oral 
admfnJstratlon of terfenedlne (60 IIIII bid) aloae mel with 

paroxetfne at ateadr.aate (20 1111 oace daib') to beeltbylllbjedl 

Subject Ratio 

1 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

11 11 
Mean 6.84 5.46 

11.22 ... 
4.35 3.84 
0.39 0.84 

40.29 27.28 
3.64 3.68 
154.2 97.3 

- . 
Regimen A; Telfenadine 60 mg bid for 7 days and once on day 8 
Regimen B: ParoxetiDe 20 mg once daily for 15 days, with tufenadine 

60 mg bid on days 8·14 and once on day 15 

... 
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Table 1L13 

CmiD [lllfmL) for terf'en"''M followtq repawct onl 
admJailtratJoa of terfenadtne (Qt 1111 bid) aloae and wltb 

paroxetiDe at steadJ state (20 1111 once dall7) to baltbf subjeds 

Subject Regimen A RegimeoB Ratio 
No. (Alone) ( + paroxctine) _(B:A) 

1 
3 
4 
5 
6 • ' 7 
8 
9 
10 
11 

I ' 12 
N 10 10 
Arith. Mean 3.64 3.17 
SD 6.68 6.04 
Median 1.53 1.23 
Minimum 0.52 0.76 
Maximum 22.58 20.32 

ND - Not Detcnnined (insufficient data above LLQ, both regimens) 

' 

Regimen A: Terfenadjw: 60 mg bid for 7 days and once on day 8 
RegiiDC!IJ B: Paroxetioe 20 mg once daily for 15 days, with tcrfeuadjne 

60 mg bid on days 8-1411ld once 011 day 15 

--

.. 
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Table 11.14 

AUC(O.ll) (q.blmLJ for carboxytelfaMine followlac repated 
onl admlnlstradon ol terfenMiM (60 1111 bid) alGae aDd with 

pamu'Joe at 8teady state (20 1111 oace Ull7) to ""'thy subjects 

Subject Regimen A RegirnenB Ratio 
No. (Alone) {+ nmnxetinel _@:A)_ 
1 
3 
4 
5 
6 . I 

7 
8 
9 
10 
11 

I I 

12 
N 11 11 
Arith.Mcan 1688 1380 
SD 334 299 
Median 1825 1307 
Minimum 839 956 
Maximum 2081 1900 
Geom.Mean 1648 1351 
CVbCJ& 25.1 21.6 

Regimen A: Terfen•dine 60 mg bid for 7 days and ooce on day 8-
Regimen :9: ParoxetiDe 20 mg once daily for 15 days. with tcr{enadinc 

60 mg bid on days 8-14 and once on day 15 

... 
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Table ILlS 

()nu (aa/mL] for c:arboxyterfenad!ne ffiiowiDI repeated 
oraladmlnlstratloa olterfenMtne (fiO q bid) 8loDe aad wltb 

paroxedne at ltead:r state (20 1111 CIIK.llt dall:r) to bealtb:rlllb,Jects 

Subject Regimen A bgimenB Ratio 
No. (Aloacl (+ 0 _, (B:A) 

I 
3 
4 
s 
6 

I I 

7 
8 
9 
10 
11 
12 

N 11 11 
Arith.Mcan 259 201 
SD 68 40 
Median 278 206 
Minimum 111 138 
Maximum 353 246 
Geom.Mean 248 197 
CVb% 32.9 21.0 

Rcgimeu A:. Terfeuadine 60 mg bid for 1 days ll1d once on day 8-
Regimen B: Paroxetine 20 ma once daily for 15 days. with tedeDadine 

60 mg bid on days 8-14111d once on day 15 

.. 

,-,· ,, 

· . 
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Table 1Ll7 

CmiD (lllfmL] for followlua repeated 
oraJ..tmJalstraUon ofter(enedfne (60 1111 bid) aJoae ad wfth 

paroselioe at afelldr state <29 1111 oac:e cbiiJ> to balthrlllh.Jeds 

Subject 

1 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

N 
Arith. Mean 
so 
MediaD 
Minimum 

Regimen A: 
Regimen B: 

Regimc:aA 

11 11 
68.6 62.0 
1S.l 21.0 
60.5 59.3 
44.2 33.0 

1 

Terfeoadioe 60 mg bid for 7 days and once on d&y 8 
Partutiac 20 mg once daily for 15 days, with tcdeaadine 
60 1111 bid on days 8-14 and once on day 15 · • --

... 
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Ftaure ll.l 

Man (zm) pl..,... coacmtradoa ........ time for tea fear!'• 
followfaa repated. oral..tmf•lltnlioa oltuftal ....... (60 1111 bJcl) alGae aad 
with at stmlr 1tate (20 1111 oace c1811J) to beabbllllbJeaa [a-lo-) 

1 
-o- Regimen A (Alone) 

• Regimen 8 ( + paroxetine) 

to t2 

Time after dose (h) 

• - Subject 10 (OO!h regimens) 

.. 

' ' 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



--

'N;MIS 
199 

plePD• coacentntioa •enus time CIII'Yellar aaiwx)tllilf•wllne 
foUowtac a epMted oral.tmhrlstnrdoa of terf•,.,... (fO 1111 bid) aiCIDe ead 
wttb p!IIVUtlae at stad71tate (20 1111 ODCe daiiJ) to tmUhJIIIIbjedl (a-ll] 

Regimen A (Alone) 
22 ..,._ Regimen B ( ... paroxe\ine) 

,_z 
.J 
E 
'" 11' c 
'-' 
u 1 
c 
0 
0 
0 
E 
11 
0 100 

0. 

- . 
10 12 

rome otter dose (h) 

... 
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Date a 
Prom1 

Depts 
Tel Hoa 

20-Feb-1996 04:17pm EST 
Robert Harris 
HARRISR 
HFD-860 NOC2 4058 
301-594-5513 FAX t-

T01 Thomas Laughren 

CC 1 Paul Leber 

( LAUGHREN ) 

( LEBER ) 
CC 1 Paul David 
CC 1 Andrew Mosholder 
CCI Raman Baweja 

8ubject1 Drug Interactions 

Tom: 

( DAVID ) 
( MOSHOLDERA ) 
( BAWEJA ) 

From what I have been told, the Agency has been presented conclusive 
evidence that Paxil does not significantly inhibit terfenadine 
metabolism in Based on this finding, the conclusion was reached 
that Paxil will not inhibit the metabolism of any other drug 

by CYP3A4 (e.g. cyclosporine, tacrolimus, astemizole, and 
cisapride) . Although classical enzyme kinetics would support this type 
of conclusion, CYP3A4 does not follow classical kinetics. Thus, when 
CYP3A4 is involved, it may not be prudent to make generalized 
Lredictions about the possibility of drug interactions based upon the 

-results of a single drug interaction study. 

'For classical competitive inhibitors, the inhibition constant, Ki, is 
simply equal to the inhibitor's binding constant to the enzyme. Thus, 
the inhibitor should inhibit the metabolism of all substrates with the 
same Ki value. In this .case, if it is found that a molecule does not 
inhibit the metabolism of a drug by an enzyme, it is perfectl¥ 
reasonable to make the conclusion that the molecule will not 1nhibit 
any reaction that the enzyme catalyzes. From what I have seen, 
CYPs seem to demonstrate classical enzyme kinetics. 

CYP3A, however, appears to be very nonclassical. There is a fair 
amount of literature that suggests that this enzyme has at 
least two substrate/inhibitor binding sites (e.g Biochemistry 
33:6450-6455, 1994; 1995 Intl. ISSX meeting, poster abstract #314). 
Assuming that this literature is correct, it is very likely that an 
inhibitor could bind to one site more tightly than to the other 
site. Thus, it is possible that an inhibitor could weakly inhibit the 
elimination of one CYP3A4 substrate, yet potently the 
elimination of a CYP3A4 substrate. Consistent with this 
prediction, it has been shown that ketoconazole is a much better 
inhibitor of terfenadine hydroxylation than of terfenadine 
N-dealkylation even though both reactions are catalyzed specifically by 
CYP3A4 (J. Clin. Pharmacal. 34:1222-7, 1994-Greenblatt's work). Recent 
kinetic studies utilizing midazolam support the conclusion that CYP3A4 
has multiple substrate/inhibitor binding sites (Kent Kuntze, University 

·. 
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-.. if Washington, personal communication). It has also been shown that 
·. --'CYP3A4 can adopt a number of different conformations, and that the 

different conformations have distinct subs:·rate specificities (J. 
Biol. Chem. 270:5014-8, 1995). Again, this result that a 
CYP3A4 inhibitor may inhibit the oxidation of one CYPJA substrate while 
not inhibiting the oxidation of a different substrate. (Finally, in my 
graduate work I showed that horseradish peroxidase (HRP) has multiple 
substrate binding sites. HRP is a hemoprotein enzyme that, like 
CYP3A4, is very •promiscuous• or able to oxidize a wide variety of 
molecules having different shapes and sizes. I found that certain 
inhibitors could completely abolished HRP's ability to metabolize some 
substrates whereas the same inhibitors did not in the least bit affect 
the metabolism of other substrates. The same situation, I believe, may 
hold for CYP3A4). 

A second relevant issue is that the small intestine contains lots of 
CYP3A4, and it is very difficult to predict how an inhibitor will 
affect presystemic drug in the gut. For example, going back 
to the terfenadine/Paxil situation, it is possible that terfenadine and 
Paxil are absorbed in different parts of the GI tract so that Paxil has 
no effect on terfenadine metabolism in the gut (assuming that 
terfenadine is even metabolized in the gut). Paxil and 
cisapride (or some other CYP3A substrate) may be absorbed in the same 
region of the gut, and the local gut concentrations of Paxil may be 
very high in this region. Thus, Paxil may be able to significantly 
inhibit the presystemic metabolism of ci3apride and other drugs even 

- though it did not have a significant effect on terfenadine metabolism. 

I should stress that everything I have written is simply a 
·.possibl.lity. I certainly have not seen all of the data, so I am in no 
position to make a recommendation. The bottom line, in my opinion, is 
simply that it is much more difficult to make extrapolations regarding 
CYP3A4 than other CYPs, so caution should be exercised. 

Bob Harris 
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Memoraaclum of PreUmlaary Data 

An in l1iJTO invadption into the tnhlhltiou of tbe metabolism of 
CYP3A substrates by paruetine 8lld ketoconazole 

H.G. Oldham ud S.E CWke 

Objectives: 

Comparison of the in vitro inhibition caused by ketocona:role and paroxctine against 
astemizole, triazolam and cisapride metabolism 

Methods: 

• Microsomal elimination of astemizole was measured by a specific LC/MS/MS assay. 
• Triazolam 4-hydroxy and a-hydroxy product formation from triazolam and 

norcisapride formation from cisapride was measured by a specific LC/MS/MS assay. 
Calibration was performed based upon relative response to cisapride and triazolam, as 
n:ferena calibration standards wen: not available. Triazolam and cisapride 
disappearance kinetics wen: unsuitable for inhibition experiments. 

• Demethylation or [N.14C-methyl)dextromcthorphan was determined by quantitation 
of [ 14c ]formaldehyde and [ 14c ]formic acid production. Cyclosporinf oxidation was 
detennineli by HPLC with radiochemical detection. 

• Each experiment was performed in human hepatic microsomes from a single donor 
characterised for 1A2, 2A6, 2C9/8, 2Cl9, 206, 2El, 3A and 4A. 

Resul.ts: 

Table 1 ICso values for astemizote clearance, triazolam hydroxylation. cisapride N-
lation. dextrometh han N-demeth lation and clos rin oxidase 

Activity ICso (uM) 
Ketoconazo1e Paroxetine 

astemizole intrinsic clearance 0.49 48 
triazolam 4-hydroxy1aticm 0.14 43 
triazo1am a-hydroxylation 0.08 32 
cisapride N-dealkylation 0.60 »100 
dextromethnrphan N-demethylation 0.43 50 

clos rin oxidation 0.21 120 

000038 

' 
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!'ABLB 2 (aaen4e4)a . 
DIBXBJ:!'J:Oif OP TDPIIGDnrB KBTUOLJ:Sif 

Inhibitor Mean Ki (±S.E.) in pK 
(r.•S-6) 

HydroxYl"tion N-Deal.kylation 
BSU'e . 

Desaethylsertraline 6.7 (±2.0) 1.2* 
Nortluoxetine 10.7 (±3.3) 1.9 (±0.24) 
sertraline 24.5 (±4.4l 3.9 (±0.64) 
Fluvoxaaine 90.4 (:t36.fi) 11.3 (:t0.7) 
Paroxetine 1U U:4.0) 18., (:t5.3) 

Fluoxetine 186 (±94) 21.3 (±3.2) 

Test comparators 
Ketoconazole 0.24 (t0.04) 0.024 (±0.003J 
Itraconazo1e 2.4 0.27 
Fluconazole >100 >100 

* Harmonic mean. 

III. Op4ate4 source of In Vitro Data 

The pharmacokinetic study of fluvoxamine and paroxetine 
inhibition of alprazolaa metabolism, summarized in Table 1, 
page 3, of the original review, has just recently been 
published: von Mcltke LL, et al. Inhibition of Alprazolam and 
Desipramine Hydroxvlation In Vitro by Paroxetine and 
Fluvoxamine: Comparison With Other Selective Serotonin 
Reuptake Inhibitor Antidepressants. J Clin Psychoph.armacol 
1995;15: 125-131. 

Thus, this information is no longer considered confidential 
and may be referenced in correspondence with sponsors. 

Paqe 2 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



----.. . .._ 

I 

I 

patients assipcd to paroxetine showed a lower relapse rate compared to parieots 
on placebo (sec Pbannaco!ogy)." 

lndjratjons and Ue&r'Puic Disonier: A similar change was made to tbe fust 
of the paragraph describing the relapse prevention trial to Rl8d: "Long-

term mainten•!W of efticacy was demonr.ttated in a 3-JIIOJlth relapse 
erial. In this tlial patients assigned to paroltetine showed a lower ""'apse tate 

patients on plrK:ebo (see Clinical Pharmacology)." 

Waminas: As agreed in our March 4, 1995 phone conference, the warning 
statement regarding potential astemizole, cisapride, and ttiazolam interactions 
could be removed if we had in-vitro data which indicated that paroxetine only had 
a weak inhibitory effect on the metabolism of these drugs. We have provided in 
Attachment 2 a report of our in-vitro studies which have demonstrated that 
ketoconazole was at least two orders of magnitude more potent than paroA.etine. 

Precautions/Druss Metabolized by Cytochrome &S!!II&: In light of our in-vitro 
studies, we have revised this section as follows: 

Drun M8tgboliwJ by Qtochrome P4501/IA4 : Paroxetine is a 
weak inhibitor of cytochrome which is involved in the 
metabolism of drugs such as alprazolam. terfenadine, astcmizole, 
triazolam, cisapride and cyclosporin. In in vitro studies, 
ketoconazole, a potent inhibitor of P450lliA4 activity in human liver, 
was at least 100 tiJnei; more potent than paroxetine as an inhibitor of 
P.5oiiiA.c activity for these substrates. In a clinical study involvmg 
coadministration of paroxetine and terfenadine at steady state 
conditions, paroxetine had no effect on terfenadine pharmacokinetics, 
and there was no alteration of QTc. Eased on these data, concurrent 
administration of Paxil with P substrates would be not be 
expected to pose a bazard. 

Preananc;y: We have revised the last sentence to be in lcceping with a Class C 
warning. It now reads: " ... this drug should be used during pregnancy only if 
the potential benefit justifies the risk." 

Adverse Reactions 
Associated with Discontinuation of Treatment: The incidence of withdrawals in 
clinical trials in depression was changed to reflect updated numbers. The incidence 
of withdrawals was changed to 20% (1,199/6,145). 

I 
I 
I 

\ 
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Memorandum Department of Health and Human Servlcea 
Public Health Service 

_ ... 

Food and Drug Admlnlatratlon 
Center for Drug Evaluation and Reaearch 

-------------------------·--------------------DATE: March 15, 1888 

FROM: Paul Leber, M.D. 
Director, 
Dlvlalon of Neuropharmacological Drug Producta 
HFD-120 

SUBJECT: Paxll Panic Approvable Action: NDA 20·031 S-OOt 

TO: File NDA 20·031 a·OOI 
------------------------------------------------·---------------This memorandum explicates the basis for my decision to issue an approvable 
action letter for S-009 tc NDA 20-031: approval of the supplement will 
allow PaxiJrM [paroxetine] to be marketed as a treatment for Panic disorder. 

paxjl: current regylatocy statys 

[paroxetine] is an SSRI currently marketed for the treatment of 
depression at maximum daily doses of 50 mg. A Supplement (007) for 
Paxil's use (@ 40-60 mg/d) in the management of Obsessive Compulsive; 
Disorder [OCD] wa"l declared approvable in October of 1995: the sponsor's 
response to that action is currently under review by the Division. 

Panjc Djsorder Sypplementrsubmjtted 3/29/951 

Effectiveness 

The review team, headed by Dr. Laughren, finds the reports submitted to 
supplement S-009 sufficient to support the claim that Paxil, administered at 
a daily dose of 40 to 60 mg. will bo effective for use in the "treatment of 
panic attacks in patients with Panic Disorder, with or without agoraphobia, 
as defined in DSM-IV." 

Although I do not have anything of substantive importance to add to Dr. 
Laughren's analysis and summary of these 3 positive trials, I prefer that a 
different claimed indication :.>e (see discussion below). Before 
dealing with the matter of the wording ot the claim, I will summarize my 
understanding of the review team's findings. 

:, ..... :... 
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NDA 20·031/S-oog Paxil Panic Approvable Action page 2 of 7 

In his memorandum of January 31, 1996, Dr. Laughren identities 3 adequate 
and well controlled clinical investigations as sources of the substantial 
evidence supporting the sponsor's claims: 1) Study 120', a 10 week long, 
parallel, multiclinic (20 centers) fixed dose comparison of 10, 20 and 40 mg 
a day of Paxil with placebo, 2) Study 108, a 12 week long, parallel, placebo 
controlled investigation, conducted at 7 centers in Denmark, in which Paxil 
was titrated from a daily minimum dose of 20 mg to a maximum daily dose of 
60 mg. and 3) Study 187a, a 12 week long, parallel, multlclinic (39 centers, 
mostly in Europe) investigation that compared paroxetine (range of 20 to 60 
mglday) to both clomipramine (range nt 50 -150 mg a day) and placebo. 

A fourth ACT, Study 223, comparing flexible doses of paroxetine (10 to 60 
mg a day) with both placebo and alprazolam ( 1 to 6 mg a day on a bid 
schedule) failed to discriminate either drug3 from placebo. Because 
alprazolam (XanaxTM) is approved for the use in the management of Panic 
Disorder. this trial is consider 'failed,' rather than negative. 

The patients enrolled in each positive study appear reasonably representative 
of at least some patients in the population of patients with Panic Disorder 
that will be treated with Paxil if it is appi oved for this indication. 

The set of outcome assessment methods• employed in these studies also 
seems appropriate. The decisior. to rely on a single, primary, outcome 
measure as the basis for the regulatory assessment of the effectiveness of 
Paxil is somewhat controversial. however. 

• This study had a double blind extension phase, "extension 222." 

z This study had a double blind extension phase, 228 

J There is some indication that alprazolam randomized patients do 
better than those assigned to placebo, however, the effect is small and detected 
on only some of thP many outcomes measured. 

• Response to treatment in each of the 3 studies was evaluated with 
assessments that, en face, are capable of measuring the intensity of the 
svmptoms that are considered by most experts to be core manifestations of 
Panic Disorder (e.g., discrete panic attacks, anticipatory anxiety, phobic 
avoidance). 
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NDA 20-03ttS-009 Paxi! Panic Approvable Action page 3 of 7 

Some experts, especially those who believe that the disabling features of the 
syndrome are tied more closely to anticipatory anxiety, phobic avoidance, (!n 
the extreme, agoraphobia) and "secondary• depression, than to the frequency 
of Panic attacks, may find the Division's reliance on panic attack frequency 
alone as an ill-informed choice. Clearly, the agency could demand that a 
sponsor show an effect both on panic attack frequency il.O.d. the disabling 
phenomena that comprise the complete set of clinical manifestations that 
characterize the full blown Panic Disorder syndrome. While such a 
requirement may on first impression seem attractive, it would make It more 
difficult, if not impossible, for r.;:>onsors to gain approval of drugs with the 
ability to suppress the frequency of panic attacks. 

In my judgment, therefore, the 'mposition of the more demanding requirement 
could not be justified from a regulatory perspective because it would 
preclude a sponsor from gaining approval of a drug with a demonstrable 
clinical benefit of unarguable value. Panic attacks, it should be emphasized, 
are not meaningless epiphenomena or surrogates. but dysphoric events. 
Accordingly, from a regulatory perspective, a drug with a demonstrated 
capacity to reduce panic attack frequency alone must be deemed effective in 
use. 

The discussion of this matter br .. .. up yet another controversial issue that, 
ahhough not directly relevant to this decision on Paxil, is important vis a vis 
claims tl1at sponsors might make tor effects on phenomena seen in patients 
with Panic Disorder. What claim or claims should be granted to the sponsor 
of a drug, tor example, that has no demonstrable effect on the frequency of 
panic attacks, but does ameliorate other manifestations of the syndrome 
(e.g., phobic avoidance, depression, etc.)? 

A treatment with the capacity to reduce anxiety, or phobic 
avoidance would, despite a lack of an effect on panic attack frequency, be 
quite beneficial. The regulatory problem presented by such a treatment is 
that the effects enumerated are not unambiguously anti-panic effects. 
Accordingly, any agreement to label a product with such actions as an anti-
Panic agent, would open the door to any number of 'pseudospecific' anti-panic 
claims being made by sponsors of products already marketed as anxiolytics 
or antidepressantss. 

s The issue turns on the distinction between a drug that has an effect 
on a specific disorder, or manifestations unique that disorder, and one that 
has an effect on phenomena common to many disorders. Morphine, for 
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Fortunately, in my view at least, the controversy surrounding an action on 
Paxil can be largely avoided. 

First, we car. grant the sponsor a general claim for effectiveness in the 
management of Panic Disorder, relying, as we do in antidepressant drug 
labeling, on the remainder of the Indications section to describe the basis of 
the outcome relied upon in clinical trials to justify this claim. I discussed 
this alternative with Dr. Laughren and he agrees that it is preferable. 

Second, the evidence adduced in the 3 positive trials also documents, albeit 
less robustly, that Paxil has statistically significant effects on rneasures of 
both fear and avoidance. Indeed, relative to those assigned to placebo, Paxil 
randomized subjects even exhibit improvements on assessments believed to 
measure social, work and family adjustment (i.e., Study 120 @ 40 mg/d and 
Study 187s). 

It is worthy of note that short term randomized controlled trials of the kind 
employed by the sponsor are often faulted because they evaluate the 
effectiveness of a drug intended for chronic use (i.e., years) over a relatively 
brief interval of time (i.e., weeks). The problem, of course, is hardly unique 
to treatments tor Panic Disorder. In any case, in recent years, attempts to 
develop evidence of efficacy in sustained use have become more common, in 
part due to our demands. in part as a result of pressure from those in the 
ranks of academe. 

As noted above, two of the trials submitted in this supplement had double 
blind extensions. 

Study 228, an eX1ension of 187 was basically a continuation design that 
relied on comparisons made among groups not created through randomization; 
accordingly, it has no clear cut interpretation vis a vis effectiveness in 
extended use. 

example, :':lay the pain of metastatic carcinoma, but it is an analgesic, 
not a treatment for metastatic carcinoma. 

6 In fact, the effects on family, work and social adJustment are more 
robust and consistent over time in Study 187 than are the effects on panic 
attack, a somewhat surprising finding. 
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Study 222, an extension of Study 120, however, provided for re-
randomization of subjects who had not relapsed after 3 months of extended 
treatment to either their randomized treatment or placebo. Among the 37 
paroxetine patients in the extended phase who met criteria and had been re-
randomized to placebo, 11 (30%) suffered a relapse. Among the 43 paroxetine 
patients re-randomized to continue their paroxetine dose, 2 or 43 relapsed 
(5%). (N.B. placebo responders were not re-randomized). These results, 
although not as robust as we might prefer, are evidence that paroxetine 
treatment continues to benefit some Panic Disorder patients in extended use. 
Accordingly, I found the last paragraph of the review team's proposed 
indications section too severe when it asserted that '" the effectiveness of 
Paxil in long-term use ... has not been systematically evaluated in controlled 
trials." I discussed this with Dr. Laughren and we agreed that it would be 
more accurate to say that the effectiveness of Paxil in long-term use has not 
been definitively documented (or words to that effect.) 

Safety in use 

Paxil is a marketed drug product and the question of its safety in use 1s, 
therefore, largely settled. Admittedly, a drug might be deemed reasonably 
safe for use in one condition and not another, either because of fundamental 
differences in the mtrinsic nature of the patients treated or the severity of 
the illness being treated. For the record. it is important to note that the 
risks of Paxil are unlikely to differ as a function of the disease tieated (i.e., 
I expect OCD and Panic patients to be at equivalent risk biologically). More 
critically. the benefits of Paxil in the management of Panic Disordar seem as 
likely to outweigh its risks as when the product is used to treat OCD. 

Labeling 

Again, because Paxil is a marketed product, its labeling is largely acceptable 
from a regulatory standpoint as is. Ordinarily, we would only have to modify 
it to the extent required to address Panic Disorder specific issues. 

I have already discussed my views on the wording of the Claimed Indication 
(see effectiveness section.) 

Our action on this Panic supplement (S-009) is complicated, however, by the 
fact that paroxetine is an inhibitor (in vnro) oi GYP 450 3A4 and we are 
currently in the midst of an effort aimed at producing uniformity of labeling 
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among SSRI and related serotonergic dn.g products1 vis a vis the potential 
consequences of their capacity to inhibit critical isozyme. 

We are in possession of preliminary report of the results of a bio study that 
indicate that paroxetine, despite its in vitro ectpacity to inhibit 3A4, has no 
effect on terfenidine clearance in vivo when it is at steady state and 
administered at 20 mg a day (a low dose). While some deem it possible to 
extrapolate from paroxetine's lack of effect on terfenidine to a conclusion 
that it will not reduce the clearance of other 3A4 substrates (astemizole, 
cisapride, triazolam), one cannot he certain. Accordingly, we are striking a 
compromise. Rather than contraindicating Paxil's use with the enumerated 
products (as we have previously proposed), we will have its labeling provide 
a Warning which describes the problem, gives the results of the terfenidine 
bio study and explains why there are persisting residual concerns about the 
remaining products. 

Conclusion: 

Our review of Supplement 009 documents that SmithKiine Beecham has 
proviaeel reports of tests that show that Paxil is safe tor use and effective in 
use as f(.\r the management of Panic Disorder. Accor ·ngly, I issuing an 
approvabl.e action letter. 

7 The sponsors of Prozac [fluoxetine], Zoloft[sertra1ine], and Paxil 
[paroxetine], have been asked to contraindicate the use of these drugs with 
terefenidine, astemizole, and cisapride. More recently, concerns have arisen 
about triazolam as well. Luvox [fluvoxamine] and Serzone [nefazodone} 
alreadv carrv these contraindications. The need for a contraindication arises 
because the first 3 drugs identified are potentially cardiotoxic and are 
eliminated metabolically primarily via a 3A4 em:ymatiL pathway. Although 
less likely to be fatal. the presumed narrowness of triazolam's cherapeutic 
ratio makes its administration with a 3A4 inhibitor imprudent. 
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MEMORANDUM DBPAR'DIENT OF HEALTH AND SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG AND RESEARCH 

DATE: 

FROM: 

SUBJECI': 

TO: 

January 31, 1996 

Thomas P. Laughren, M.D. 
Group Leader, Psychiatric Drug Product.s 
Division of Neuropharmacological Drug Products 
HFD-120 

Recommendation for Approvable Action for 
Paxil (paroxetine) for Panic Disorder (PD) 

File NDA 20-031/S-009 
[Note: This overv1ew should be tiled with the 3-29-95 
original submission.] 

1 . 0 BACKGROUND 

Paxil (paroxetine) is a selective serotonin reuptake inhibitor 
ISSRI) t:hat was approved for t:he tr.·eatment of depression 1n 
December, 1992 (NDA 20-031). Supplement S-009 includes data 
clinical trials supporting the use of t-aroxet:ine in the treatment 
of panic disorder (PDl, in a dose range of 40-60 mg/day [Note: The 
maximum recommended dose in currently approved labeling is 50 
mg/day.]. 

S1nce the proposal is to use the currently marketed paroxetine 
fo:.:mulations fc:: th"-S new indication, there was no need for 
substantl.al chemistry, pharmacology, or biopharmaceutics reviews of 
this supplement. Consequently, the focus was on clinical data. 
The safety and efficacy data were reviewed by James Kn.tdsen, M.D. 
The efficacy data were also examined by Jape Choudhury, Ph.D. from 
the Division of Biometrics. 

The original tor PD was submitted 3-29-95. The review 
was based on the original submission plus amendments conta1ning 
respcnses to requests for information, including a 7-7-
95 amet;dment providing data for extension study 222. 

At the time, Xanax lalprazolaml, a triazolobenzodiazepine, 
is the only drug approved for the panic disorder indication in the 
US. However, a number of other drugs are believed to be effective 
and are widely used for the treatment of chl.s indication, including 
cthe::: t>enzod1azepines, the trl-:ycll.c antidepressants, MAOis 

...,.=-,..,.::. ..... .-. ........ a ......... , ..... ,.., ... ;...p.....- c:c;:: .... ;: .................... _...... !""' - ____ .... -'' -' ............. .; ..... 
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All p-value data presented refer to 2-sided p-val.ues. Alpha was 
set at 0.05, except for study 120, where Dunnet's test was used, 
and the criterion p-value was set at p , 0.019. 

5.1.1.1 Study 120 

This was a randomized, 20-center (US and Canada), double-blind, 
parallel group, 10-week, fixed-dose study comparing paroxetine at 
3 fixed doses [10, 20, and 40 mg/day; titration up to the two 
higher dose by adding 10 mg/day at week 2 (for the 20 mg and 
40 mg groups) and 20 mg/day at week 3 (for the 40 mg group); qd 
schedule) and placebo for the treatment of PD in adult outpatients 
meeting DSMIIIR criteria for PD. Patients were required to have at 
least 2 full panic attacks (i.e., o: the DSMIIIR criteria for a 
panic attack) in the 2 week peri0d : screening and baseline. 
Patients could have sufficient depressive symptoms to meet criteria 
for major depressive disorder, providing the panic disorder 
symptoms were considered primary. 

Patients completed a Panic Diary and an .C..r:u.cipatory Anxiety 
Assessment (AAAI daily. were ratea 3t baseline and the 
ends of weeks 2, 3, 4, 6, 8, and 10 on :he follow1ng: Panic 
Diary and AAA (investigator summarized the 1nformation from these 
instruments); and CGI [range 1-7, for bot.h i.mprovement (I) and 
severity (Sl scales] . Patients were rated at baseline and the ends 
of 4 and 10 on the f8llcw1ng: Marks-Sheehan Phobia Scale 
(MSPSI : Sheehan Disab1lity Scale (SDS) . 

Reduct1on 1n the number of full pan1c attacks was identified as the 
primary efficacy variable, us1ng 3 approaches (all with reference 
to an interval of the previous 2 weeks): (1) proportion of patients 
having zero full panic attacks, (2) proportion of patients having 

50% reduction from baseline in the mean number of full panic 
and \31 mea:-: change from basel1ne 1n the number of full 

panic attacks. 

The following variables (mean change from baseline) were derived 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 

Time Worrying 
AAA-Intensity of Attacks 
SDS-Work Score 
SDS-Social Life Score 
SDS-Family Life Score 

Patients were predominantly :emale \approximately 2/31, 
predomi.nan.:ly Caucasian, and c.he mean age was mid 30's. The 

groups were comparahle at baseline on the demographic and 
the key variables. 

3 
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Summary· of Significance Levels 1 (2-Sided) for Pairwise 
(Paroxetine VS Placebo) in Study 120 

Paro"lxetine Dose Groups 
Key 

10 20 40 Outcome mg mg mg .. 
Week2 Week Week 

2 4 
No. Panic Att.ick:s 

Proportion 
LOCF - -oc - -

Proportion .a SO\ • LOCF - -
oc - -

Mean d Baseline 
LOCF - -

oc - -

CGI Severity 
LOCF - -

oc - -

MSPS-Fear Sco:ce 
i.OCF -

C1C -
MSPS-Avoidance Sco:·e 

LOCF -
oc -

AA-% Wor·rying 
LOCF . -

oc - -
AA-Intensity 

I.OCF - -
oc - . 

SDS-Work Score 
LOCF -

oc -
SDS-Social Life Score 

LOCF -
oc -

SDS-Family Life Score 
LOC::" -

oc -
1 * - p 0.05 

t = p .:s. 0.10 
.. p > 0.10 

• = < r"\ :i, Q :- "' • -.J .... 

End of weeks .., ' b, s. ... ... 

6 8 10 2 4 6 8 10 2 4 

-
-
-
-

-
-

-
-

--
-
-

- - - - - - - - • - - - - - - - - * 
- - - - - - - t t 
- - - - - - - t t 

- - - - - * * - * 
- - - ,_ - ,_ - - * 

- - - - - - - - -
- - .. - - - - - -

- - • • 
- - * * 
- - - -
- - - -

- - t - - - - • -
- - t - - - - * -
- - - - - - - - -
- - - - - - - -

I - - • -
- - - -
- . t -
- t t -

- - * -
- - - -

for Dunnett's Test) 
and 10 

5 

6 8 

- • - -

- -
t -
* * • * 

- t 
t t 

- -.. -

- -- -

. ··-·· -· 
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._, Impression: I considered this study positive on 2 of the J pal'ic 

attack variables and also for CGI severity and the MSPS fear 
but only for the 40 mg/day dose. Technical.1.y, this study 
didn't make it for zero panic attacks and CGI-Severity in the LOCF 
analyses at endpoint. However, in both cases, the p-values missed 
the Dunnet's criterion value by only a few hundredths of a percent, 
and I consider these results close enough. In support of this 
finding, in both cases there was a significant linear relationship 
between dose and response. J There was no demonstrable effect on 
the other secondary variables, however, this is not too 
The study duration may have been too short to expect t<:> see 
behavioral changes, e.g., in avoidance and overall functioning 
(SDS) . In addition. the assessment for anticipatory anxiety may 
not have been sensitive enough to detect change. The effect size 
seen in terms of change in panic attack frequency was actually 
quite impressive, with drug treated patients (40 mg/day) going from 
an average of about 10 attacks/2 weeks at baseline to about 2 
attacks/2 weeks ·:lt endpoint, compared to a reduction from about 10 
to 5 for placebo patients. I consider that a clinically meQningful 
effect and I this a study :r. support of the 40 
mg/day dos.;:. 

5.1.1.2 Study 108 

was a 7-center !Danish!, Farallel 
group. c2-week, flexible-doze study comparing paroxetine ir. a dose 
1·o,-:ge of 20-60 mg/jay (on a qd schedule) and placebo for the 
treatment of PD in adult outpatients DSMIIIR criteria for 

All patients also received standard cognitive behavior 
ther3py. Patients were required to at least 3 panic attacks 
(type not specified) in the 4 week period bet ween screening and 
baseline. Pat1ents could have sufficient depressive symptoms to 
meet for maJor depressive disorde=. providing the panic 
d::.sorder symptoms were considered primary. 

Patients completed a Panic Diary daily. Pat::.ents were rated at 
and the ends of weeks 3, 6, 9, and 12 on the Panic Diary 

l.investigator summarized the information from this instru:nent) and 
the CGI. 

Reduct::.on in the number of panic attacks was identified as the 
primary efficacy variable, using 3 approaches (all with reference 
to an ::.nterval of the previous 3 weeks!: (1) proportion of patients 
having zero or 1 panic attack, (2) proportion of patients having 
50% reduction from baseline in the mean number of panic attacks, 
and (3) mean change from baseline in the number of panic attacks. 

Patients .Nere predominantly female (approx::.mately 3/4), and the 
mean age was m1d 30's. The treatment groups. were comparable at 
basel1ne on the and the key efficacy variables. The 

dose at :: wee-s completers was 40 mg/day. 
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-· Size of Treatment Effect in Study lOS 

Proportion of Patients with Panic Attacks • to Zero or l 

Group Baseline1 Wks 9-12 Diffe:rence2 

Placebo - 14% 

Paroxetine - 33\ 19\ 

Proportion of Patients with > 50\ • in Panic Attacks 
Group Baseline1 WkEI 9-12 Difference= 

Placebo - 47\ 

Paroxetine - 79% 32\ 

Number of Panic Attacks/3 Weeks 

Group BaseJine 3 BL - Wk 12' Difference' 

Placebo 26.4 - :!.0.0 

Parox. 10 mg 21.2 - 15.0 5.0 

CG! Score 

Group Baseline' BL - vlk 12 4 Difference' 

Placebo 4.3 - 1.3 

Parox. 10 mg 4.3 - 2.1 0.8 

1 Baseline score not relevant for this variable 
2 Difference between drug and placebo in proportion of patients 

meeting criteria in weeks 9-12 
3 Mean score a' baseline 
4 Mean Change from baseline to week 12 (LOCF) 
5 Difference in mean change from baseline to week 12 endpoint 

(LOCF) between paroxetine and placebo 

I considered thls study positive on 2 of the 3 
attack variab):.::s and also for CGI ::;cverity. It isn't clear why 
this study didn't make it on mean char.ge from baseline in panic 
attack freqJency. It may have been underpowered for this variable. 
In case, the results were significant and clinically meaningful 
for both of the other oanJ..c at tack variables. Thus, I consider 
this a second positive study in support of paroxetine in a aose 
range of 20-60 mg/day. 

5.1.1.3 Study 137 

This was a 
double-blind, :el g:-:ou.p, 

mostly European), 
flexible-dose study 
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Summary nf Significance Levels 1 for Pairwise 
Comparisons (Paz ox. & Clomip. vs Placebo) ln Study 187 

Key Parox. vs Pbo. Clomip. VS Pbo 
Outcomt:: 

VaJ.·iables Week 
3 6 9 12 3 6 9 12 

+<·-... 
No. Panic Att:acks 

Proportion ZeJ.·o 
LOCF - * * • - - - * oc - t * - - - - t 

Propot·t ion .a 50\ • LOCF - t * * - - - -
oc - - - - - - - -

Mean t. Baseline 
LOCF - - t * - - - -

oc - - - - - - - -
CGI Severity 

LOCF t * • • - • * • 
oc * • * * - * * * 

MSPS-Fear Score 
LOCF - t * * - * * * oc - * * * - * - * 

-·--"' MSPS-Avoidanc-: SC'.J!e 
LOC? - * - * - - t • -oc - * - * - - t • 

SDS-Work Score 
LOCF * * * • - * * * 

oc * * * • - • • • 
SDS-Social Life Score 

LOCF • • * * - • • • 
oc * • • * * * * 

SDS-Family Life Score 
LOCF * • * * * * * * oc • • * * * * * * 

1 * "' p " 0.05 
t "' p s. 0.10 

"' p > 0.10 

2 End of weeks 3, 6 ' 9' and 12 
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. . would like to have seen an ana.lyses of scores on these variables 
for dropouts from each of these groups (e.g., were paroxetine 
dropouts doing better than placebo dropouts?), I am not 
particularly troubled by this discrepancy, given the overwhelmingly 
positive findings on the CGI-Severity and all the secondary 
variables.] Consequently, I believe this study provides additional 
support for the effectiveness of paroxetine in panic disorder. 

5.1.1.4 Study 22J 

This was a randomized, 16-center (US), double-blind, parallel 
group, 10-week, flexible-dose study comparing paroxetine (in a dose 
range of 10-60 mg/day; qd schedule), alprazolam (in a dose range of 
l-6 mg/day; bid schedule), and placebo for the treatment of PO in 
adult outpatients meeting DSMIIIR criteria for PD. Patients were 
required to have at least 2 full panic attacks (i.e., of the 
DSMIIIR criteria for a panic attack) in the week period between 
screening and baseline. Pat::.ents could have suffic::.ent 
symptoms to meet criteria for major depressive disorder, 

• the panic disorder symptoms were considered 

Patients completed a ?an:c D::.ary and an Antic:patory Anxiety 
Assessment (AAA) daily. Patients were rattd at baseline and the 
ends of weeks 1, 2, 3, 4, 6, 8, and 10 on the following: Panic 
[::.ary al)O AAA tne from these 
instruments!; and CGI. Pat::.ents were rar::ed at baseline and the 
ends of weeks 4 and 10 on the following: Marks-Sheenan Fhob1a Scale 

. 

1.u i .... att.acKs was .l.-.it:ntifieci as the 
primary efficacy variable, using 3 approaches (all with reference 
to an of the previous 2 weeks): !1) proportion of patients 
having zero full panic attacks, (2: proportion of patients having 
..:! 50%reduction frc.,m basel:ne in the mean number of full panic 
attacks. and (3) mean change basel::.ne 1n the number of full 
panic attacks. 

The following variables (mean change from baseline) were derived 
from the secondary assessments: 

MSPS-Fear Score 
MSPS-Avoidance Score 
AA-% Time Worry::.ng 
AA-Intensity 
SDS-Work Score 
SDS-Social Life ScorP. 
SDS-Family Life Score 

Patients were approx1mately 2/3 female, predominantly Cau=asian, 
and the :nean ag-= wac; late 3 0 • s. The treatment groups were 
9en<!::a:.. :.:· comparab::..: at base2.c ;e on th"' demographic and the key 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



Summary of Significance Levels 1 (2-s.i..ded) for Pairwise 
Comparisons (Parox. & Alpraz. vs Placebo) in Study 223 

Key Parox. VS Pbo. Alpraz. vs Pbo 
Outcome 

Variables Week2 Week 
2 4 6 8 10 2 4 6 8 10 

No. Panic Attacks 
Propor..:ion Zero 

LOCF - t - - - - - - - -oc - t - - - - - - - -
Proportion .2:. SO% • LOCF - - - - - I - - - - -oc - - - - -

J 

- - - - -
Mean I> Baseline 

LOCF - - - - - - - - - -
oc - - - - - - - - - -

CGI Severity 
LOCF - - - - - - - - - -

oc - - - - - - - - - -
:-tSPS-Fear Score 

LOCF - t * -
oc - - t -

MSPS-Avoidance Score 
LOCF - - * -

oc - - * -

AA-% Time Worrying 
LOCF - - - - - * - * * -

oc - - - - - * - * - -
AA-Intensity 

LOCF - - - - - * - * t -
oc - - - - - * - - - -

SDS-Work Score 
:.OCF * t - -

oc t - - -
SDS-Social Life Score 

LOCF t * - -
oc t - - -

SDS-Family Life Score 
LOCF * * - -

oc * - - -

1 * = p .s. 0.05 
t = p .s. 0.10 

- p :;. 0.10 

2 Snd of we:ek.s ... ., . 8. 10 .... 
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This was an extension of study 187. Patients from any of the 3 
treatment groups who completed study 187 and had no sign1ficant 
adverse events could be continued for up to 9 months, on a double-
blind basis, on the same treatment and dose as in the short-term 
phase. Assessments were the same as in the short-term phase, but 
at 6-week intervals. In addition, definitions were provided for 
categorizing patients as having had partial or full relapse during 
the extension phase. 

A major problem with this study was the fact that the original 
randomization was violated, in that only completers meeting the 
identified criteria were continued. Consequently, it is of 
descriptive value only, and I will not provide detailed comments. 
However, overall the results did not substantially favor paroxetine 
over placebo. There were few relapses and no statistically 
significant differences between groups in number of or 
time to relapse. 

5.1.1.6 St.udy 222 

This was an extension of study 120. who completed scudy 
120, had no significant adverse events, and met criteia for being 
either partial or full respondecs coeld be into study ::2. 
(Partial response = 50% in full panic attacks during 
weeks 9-:0; full response = no ful: panic attacks weeks 9-
10.] 

first 3 months of study 222 was a double-blind maintenance 
phase during which patients were continued on their previously 
assigned treatment and dose. Patients who were responders during 
the last 2 weeks of the maintenance phase and had not "relapsed• 
during that 3 month period could enter the 3-month re-randomization 
phase, whlch involved randomization to either their previous 
treatment and dose (placebo or paroxetine 10, 20, or 40 mg/day), or 
to placebo. The key outcomes during this phase were percent 
relapse and time to relapse. [A patient relapsed if frequency of 
full panic attacks per two weeks was that observed at baseline 
for study 120, or there was an increase of > 2 points on CGI 
severity, relative to the at week 12 of the maintenance 
phase.] 

For the primary analysis, patients randomized from placebo to 
placebo were not included (not planned way in protocol) 
relapse rates for the remaining groups were follows: 

1C mg to pbo 2/12 (17%) 
20 mg tO pbo 2/12 (17%) 
40 mq tO pbo 7/13 ;54%) 
Total ?a::-cx 
::.J mg tO :. :' mg o;:: :0%1 
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Size of Treatment Effect in Three Panic Disorder Studies for 
Key Efficacy Variables at 10- or 12-Week Endpoint (LOCF) 

Study 120 

Variables ParoxetineL 2 Placebo2 Differencel 

# Panic Attack 

• to Zero 76\- 44% 32\-

sot ' 89\- 74\- 15\-

# Full PA - 8.2 - 5.5 2.7 

CGI Severity - 1.8 - 1.3 0.5 

Study 108 

Variables Differencel 

# Panic Attack 

• to 0/1 33% :4% 19% 

50% • 79% 47% 32% 

# Full PA - 15.0 . ::.o.o 5.0 

CGI Severity - 2.1 - 1.3 0.9 

Study 187 -
Variables Paroxetine'- 2 Difference' 

# Panic Attack 

• to Zero 51% 33% 18% 

50% • 80% 62% 18% 

# Full PA - 12.2 - 8.5 3.7 

CGI Severity - 1.9 - 1.0 0.9 
1 Data trom 40 m g /da y g rou p 

2 Proportions of patients meeting criteria for response in last 
observation interval, for zero panic attacks and > 50% • 
vat·iables; mean change from baseline to 10- or 12-week 
endpoint for # panic attacks and CGI-Severity 

3 between paroxetine and placebo in prvportions 
meeting criteria for zero panic attacks and 50% • variables; 
difference between paroxetine and placebo ·in mean change from 
baseline to 10- or 12-week endpoint for # panic and 
CGI -severity 
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depression, and no reports were available for patients identified 
as being treated with paroxetine for Panic Disorder. 

For the integrated PD database, paroxetine-exposEd patients ranged 
in age from 18-7·1 (mean=36), were 65% female, and were 78% 
caucasian. The tended to be short-term, however, about 
29% wet·e exposed for greater than 6 months. About 75% of patients 
received mean doses in a range of 16-60 mg/day. 

There were no deaths among the paroxetine-exposed patients in the 
integrated database for the panic disorder studies. 

A search of the integrated database for serious events yielded a 
total of 13 among paroxetine-exposed patients. Neither the numbers 
nor types of events were unexpected for this population. A search 
for suicidality also did not reveal any indication of a paroxetine-
aosociated risk for suicidal behavior. 

The common and drug-related adverse events leading to jropout 
(incidence 1% and at least twice the placebo rate) included: 
nausea, insomnia, and somnolence. This list overlapped with 
comparable lists for depression and OCD databases, however, 
included fewer adverse events overe>.ll. 

The common and dn•g-related ad·.-:rse events overall (from the 
integrated database; incidence > 5% and at least tw:..ce the placebo 

-- rate) included: asthen:..a, decreased appetite, tremor, sweating, 
abnormal ejaculat:..on, impotence, libicio decreased, and female 
genital (mostly anorgasmia or difficulty reaching 
orgasm). This list was also similar to the adverse events 
associated with paroxetine in the depression and OCD databases. 

Three of the 4 short-term trials had a run-out phase during which 
assigned tapered and withdrawn (per:..ods ranged from 
3-6 weeks) . Overall, 390 patients were discontinued in this 
manner, including 155 from paroxetine, 60 from alprazolam, 27 from 
clomipramine, and 148 from placebo. The incidence of dropout from 
this tapered withdrawl for adverse events was as follows: 

Paroxetine 
Alprazolam 
Clomipramine 
Placebo 

6/155 
1/60 
1/27 
0 

(4%) 
(2%) 
( 4%) 

The most common reasQns for paroxetine patients leaving the 
scheduled tapering were headache, agitation, and depression. 

Explorations of the database for laboratory and vital 
signs variables. including analyses of change from baseline, 
analyses of ot patients meeting criteria for 
potent:..ally cl1nically on these variables, and 

21 
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·-...:;;1 10.2 Foreign Labeling 

To my knowledge, Paxil is not approved for PO anywhere at this 
time. 

10.3 Approvable Letter 

The approvable letter includes draft labeling and requests for a 
safety update, a literature update, a regulatory status update, and 
a commitment to a relapse prevention trial. 

11.0 CONCLUSIONS AND RECOMMENDATIONS 

I believe that SKB has submitted sufficient data to support the 
conclusion that Paxil is effective and acceptably safe in the 
treatment of Panic Disorder. I recommend that we issue the 
attached approvable letter with our labeling proposal and Lhe above 
noted requests for updates, in anticipatlon of final approval. 

cc: 
Orig NDA 
HFD-120 
HFD-120/TLaughren/PLeber/GDubitsky/JKnudsen/MMille 

DOC: MEMPAXPD.AEl 

23 
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EXCLUSIVITY SUMMARY FOR NDA I 0 SUPPL I S- 0 0 9 

Trade Name Generic Name f'R t\Q X E: HC 1.. 

Applicant Name Sro.1U(fJn,C HF0#--'1'-';}:;......;::(l"--------

Approval Date If Known ------------------

PART I IS AH ZZCLOSrv%TY D!TERNIKATIOH HE&OED? 

1. An exclusivity determination will be m<lde for all original 
applications, but only for certain Complete PARTS II 
and III of this Exclusivity Summary only if you answer "yes" to one 
or more of the following question about the submission. 

a) Is it an original NDA? 
YES 1_1 

b) Is it an effectiveness supplement? 

YES /JL/ 
If yes, what type? (SEl, SE2, etc.) 

NO /..){_/ 

NO /_./ 
S E .1. 

c) Did it require the review of clinical data other than to 
support a safety claim or change in labeling related to 
safety? (If it required review only of bioavailability or 
bioequivalence data, answer "no.") 

YES ILl :;o 1 __ ! 

If your answer is "no" because you believe the study is a 
bioavailability study and, therefore, not eligible for 
exclusivity, EXPLAIN why it is a bioavailability study, 
including your reasons for disagreeing with any arguments made 
by the applicant that the study was not simply a 
bioavailability study. 

If !.t is a supplement requl.rl.ng the re"iew of clinical data 
but it .i.s not an effectiveness supplement:, describe the change 
or claim that is supported by the clinical data: 

Form Revised 7-90 
cc: Original NDA Di\ision File HFD-85 Mary Ann ward 
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- d) Did the applicant request exclusivity? 

YES /_/ NO !_2i.! 
If the answer to (d) is "yes," how many years of exclusivity 
did the applicant request? 

IF YOU HAVE ANSWERED "NO" TO AUt OF THE ABOVE QUESTIONS, GO 
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8. 

2. Has a product with the same active ingredient(s), dosage form, 
strength, route of administration, a"d dosing schedule, previously 
been approved by FDA for the same use? 

YES !_! NO 

Drug Name 

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE 
BLOCKS ON PAGE 8. 

3. Is this drug product or indication a DESI upgrade? 

YES I I NO I I 
IF THE ANSWER TO QUESTION 3 IS "YES, 11 GO DIREC'l'LY TO THE SIGNATURE 
BLOCKS ON PAGE 8 (even if a study was required for the 

PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES 

(Answer either #1 or #2 as appropriate) 

1. Single active lngredient product. 

Has FDA previously approved under section 505 of the Act any drug 
ploduct containing the same active moiety as the drug under 
con:: ideration? Answer "yes" if the active n1oiety (including other 
esterltied forms, salts, complexes, chelates or clathrates) has 
been previously approved, but this particular form of the active 
moiety, e.g., this particular ester or salt (including salts with 
hydrogen or coordination bonding) or other non-covalent derivative 
(such as a complex, chelate, or clathrate) has not been approved. 
Answer ''no'' if the compound requires metabolic conversion (other 
than d€esteriflcation of an form of the drug) to produce 
an already active moiety. 

YES !_I NO I_! 

Page :2 
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-, ! ! "yes, " identi !y the approved drug product ( s) containing the 
active moiety, and, if known, the NDA #(s). 

NDA# 

NDA# 

NDA# 

2. combination product. 

If the product contains more than one active moiety(as defined in 
Part II, #1) , has FDA previously approved an application under 
section 505 containing 2n§ of tha active in the 
product? If, for example, the combinat.ion contains one ne·11e:r.··· 
before-approved active moiety and one previously approved active 
moiety, answer "yes." (An active moiety that is marketed undt:.- an 
OTC monograph, but t:hat was never approved under an llDJ., is 
considered not previously approved.) 

YES 1_1 

If "yes," identify the approved drug product (s) 
active moiety, and, if known, the NDA l(s). 

NDA# 
NDA# ___ _ 

NDA# 

NO I I -
cont:aining the ., 

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY 
TO THE SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PART III. 

PART III THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS 

To qualify for three years of exclusivity, an application or 
supplement must contain "reports of new clinical investigations 
(other than bioavailability studies) essential to the of 
the application and conducted or sponsorE!d by the applicant." This 
section should be completed only if the answer to PART II, Question 
1 or 2 "yes." 

Page 3 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



·.....;...-· 

-

1. Does the application reports of clinical 
investigations? (The Agency interprets "clinical 
to mean investigations conducted on humans other than 
bioavailability studies.) If -che application contains clinical 
investigations only by virtue of a right of reference to clinical 
investigations in another appl.i.c-ation, answer "yes," then skip to 
question 3 (a). If the ar.swer to 3 (a) is "yes" tor any 
investigation referred to in another application, do not complete 
remainder of summary for that investigation. 

YES t:i_l NO /J_/ 
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCl<S ON PAGE 8. 

2. A clinical investigation is to the approval" if the 
Agency could not have approved the application or supplement 
without relying on that investigation. Thus, the investigation is 
not essential to the approval if 1) no clinical in\'estigation is 
necessary to support the supplement or application in light of 
previously approved applications (i.e., information other than 
clinical trials, such as b!oavailability data, would be sufficient 
to provide a basis for approval as an AliDA or 505 (b) (2) application 
because of what is already known about a previously approved 
product), or 2) there are published reports of studies (other than 
those conducted or sponsored by the applicant) or other publicly 
available data that independently would have been sufficient to 
support iipproval of the application, without reference to the 
clinical investigation submitted in the application. 

(a) In light of previously approved applications, is a 
clinical investigation (either conducted by the applicant or 
available from some other source, including the published 
literature) necessary to support approval of the application 
or supplement? 

YES !::i._l NO /_/ 

If "no," state the basis for your conclusion that a clinical 
trial is not necessary for approval AND co DIRECTLY TO 
SIGNATURE BLOCK ON PAGE 8: 

(b) Did the ap;:-licant submit a list of st.udies 
relevant to the safety and effectiveness of this drug product 
and a statement that the publicly available data would not 
independently support approval of the application? 

YES /_/ NO I_L_! 

Paqe 4 
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(l) If the answer to 2 (b) is "yes," do you personally 
kr.o•T of any reason to disagree with the applicant • s 
:onclusion? 

YES 1_1 NO I I 

If yes, explain: 

(2) If the answer to 2(b) is "no," are you aware of 
published studies nnt conducted or sponsored by the 
applicant or other publicly available data that could 
independently demonstrate the safety and effectiveness of 
this drug product? 

YES 1_1 llO I I 
If yes, explain: 

(c) If the answers to (b) (l) and (b) (2) were both "no," 
identify the clinical investigations submitted in the 
application that are essential to the approval: 

studies comparing two products with the same ingredient (s) are 
considered to be bioavailability studies for the purpose of this 
section. 

3. In addition to being essential, investigations must be "new" to 
support exclusivity. The agency interprets "new clinical 
investigation" to mean an investigation that 1) has not been relied 
on by the agency to demonstrate the effectiveness of a previously 

drug for any indication and 2) does not duplicate the 
results of another investigation that was relied on by the agency 
to demonstrate the effectiveness of a previously approved drug 
product, i.e., does not redemonstrate something the agency 
considers have been demonstrated in an already approved 
application. 

Page 5 
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. I - a) for each investigation identified as "essential to the 
approval," has the investigation been relied on by the agency 
to demonstrate the effectiveness of a previously approved druq 
product? (If the investigation was relied on only to support 
the safety of a previously approved drug, answer "no.") 

Investigation #1 YES 1}f 1 NO 

Investigation #2 YES I¥ I NO 1.:L1 
If you have answered "yes" for one or more inveFtigations, 
identify each such investigation and the NDA in which each was 
relied upon: .. 

b} For each investigation identified as "essential to the 
approval", does the investigation duplicate the results of 
another investigation that was relied on by the agency to 
support the of a previously approved drug 
product? 

Investigation #l YES l_l NO 

Investigation #2 YES I I NO t-f!-1 
If you have answered "yes" for one or more investigation, 
identify the NDA in which a similar investiqation was relied 
on: 

c) If the answers to 3 (a) and 3 (b) are no, identify each "new" 
investigation in the application or supplement that is 
essential to the approval (i.e., the investigations listed in 
#2(c), less any that are not "new"): 

------------

Page 6 
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·- 4. To be eligible for exclusivity, a new investigation that is 
essential to approval must also have been or sponsored by 
the applicant. An investigation was "conducted or sponsored by" 
the applicant if, before or during the conduct of the 
investigation, 1) the applicant was the sponsor of the IND named in 
the form FDA 1571 filed with the Agency, or 2) the applicant (or 
its predecessor in interest) provided support for the 
study. Ordinarily, substantial support will mean providing so 
percent or more of the cost of the study. 

a) For each investigation identified in to question 
J(c): if the investigation was carried out under an IND, was 
the applicant identified on the FDA 1571 as the sponsor? , 
Investigation #l 

INO # YES ;.:i.._; NO ! ___ ! Explain: 

Investigation 12 

IND I YES ;_1_; No I I Explain: 

(b) For each investigation not carried out under an INO or for 
which the applicant was not identified as the sponsor, did the 
applicant certify that it or the applicant's predecessor in 
interest provided substantial support for the study? 

Investigation #1 

YES / ___ / Explain __ NO ! ___ ! Exp!ain ---------

Investigation #2 

YES / ___ / Explain ----- NO / ___ / Explain ---------
! 

Page ., 
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\ 
(c) Notwithstandinq an answer of "yes" to (a) or (b), are 
there other reasons to believe that the applicant should not 
be credited with havinq "conducted or sponsored" the study? 
(Purchased studies may not be used as the basis for 
exclusivity. However, if all rights to the drug are purchased 
(not just studies on the drug), the applicant may be 
considered to have sponsored or conducted the studies 
sponsored or conducted by its predecessor in intez:·est.) 

If yeo;, explain: 

Signature of Office/ 
Division Director 

cc: Oriqinal NDA 

YES 1_1 NO /:.f._/ 

, 

Date 

Division File HFD-85 Mary Ann Ward 
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so 
Sm1thKI1ne Beecham 

Pharmaceuticals 

Central Document Room 
CcniCr for Drug Evaluation and Research 
Food and Drug Administration 
Pitt Bkl1 .• R.m. 2-14 
12420 Parklawn Dr. 
Rockville, MD 20857 

Re.: NDA 20-031 
Patent Jnrormation 

3 November 1994 

The following patent information is being submitted pursuant tc Title II of Pub. L. 98-417. 

Patent infgrmarign 

Patent41 Expiry Date Type or Patent Patent OWT1er 

4 721 723 Dec.29,2006 Drug, Drug Product, Bccctwn Group p.l.c., 
and Method of Use Brentford, England 

Declararjoo 
The undersigned declares that U.S. Patent No.4 721 723 covers the formulation. 

composition and method of usc of paroxetinc hydrochloride hcmihydrate to treat dcprusion. 
This product is currently approved under Section 50S of the Federal F"'d Drug and Cosmetic 
Act: NDA 20-031. 

By: 
Robcn L. Powell, Ph.D. 

V.P .• U.S. Regulatory Affairs 
and Product Professional 
Services 

000274 
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Sm1thKI•ne Beecham 

Central Document Room 
Center for Drug Evaluation and Research 
Food and Drug Administr.uion 
Park. Bldg., Rm. 2-14 
12420 Parklawn Dr. 
Rockville. MD 20857 

Re.: Supplement to NDA 20..031 
Patent Information 

3 November 1994 

The following patentmformation is being submJiled pursuant to Title ll of Pub. 1... 98-417. 

Patent# Expiry Date 

"721 723 Dec. 29.2006 

Type of Patent Patent Owner 

Drug Beecham Group p.l.c .. 
Brentford, England 

Respectfully submitted, 
SaulhKlinc Beecham Corporation 

V .P., U.S. Regulatory Affairs 
and Product Professional 
Services 

000275 

.<,----
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Debamnent Certification 

Pursuant to section 306(k)( I) of the Federal Food, Drug and Cosmetic Act, 
SmithKiine Beecham certifies that, to the best of it's knowledge and telief, we did not 
and will not use in any capacity, in coMection with this application, the services of any 
person listed pursuant to section 306(e) as Qebarred under subsections 306{a) or (b) of 
the Act. 

1'\1'\1'\1'\1'\"'7 
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HINUTES OF HEETING 
IN·HOUSE 

NDA 20·031/ S·009 

DRUG: PAXIL® (paroxetlne HCll Tablets 
APPLICANT: SmithKline Beecham Pharmaceuticals 
DATE/TIHE: May 16. 1995 I 01:30pm - 02:30pm 
LOCATION: Conference Room 4023/ w0C2 

ATTENDtES: 
P. Leber 
T. Laughren 
J. Knudsen 

G. Fltzgerald 
$. Sparenborg 
G. Dubitsky 

S. Blum 
1-1. Mille 

Consultants: HFD-713/ E. Nev1us: J. Choudhury 
HF0-344/ R. Young 

SUBJECT: File/ Refuse-to-file Meeting 

BACKGROUND: 
Subml ss 1 on S- cog 1 s an eff1 cacy supp 1 ement for the treatment of parn c anxiety 
di s.order. This supplement 1 s subject to user fees and the user fee due date 1 s 
Mar-ch 29. 1996. It should be noted thee an efflcacy supplement <S-007) was 
submitted to th1s same NDA approximately 4-months earl1er. 

CHEMISTRY: 
The chem1stry and manufactur1ng controls port1on of the application is fileable. 
Th1s supplement does not conta1n any new CMC data. An environmental assessment 
rev1ew will be requ1red. However. this review w1ll be Identical 1n content to 
that prepared for S-007. Mona Zar1fa. Ph.D. has been ass1gned as chemist to this 
prOJect. Establishment Evaluation Request <EERl 1s not required. 

PHARMACOLOGY: 
The appllcation 1s f1leable from the standpoint of preclinical requ1rements. 
Th1s suppleruent conta1ns no new precl1niccl data. A pharmacology metro containing 
the same text for S-007 w1l1 be available by 5/17/95 

BIOMETRICS ISSUES: 
regard to sta:1st1cal concerns. the 1s f1leable. 

Three eff1cacy studies appear to be nom1nally pos1t1ve as presented by the f1rm. 
Analyses by race. g,ender. and age have been performea on the safety data. With 
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so 
Sm1thKI1ne Beecham 

Pharmaceuticals 
·, "'"' 'j -· I - '-'-- R;F. .J ,i.: I CIO 9 

'"A.,...t) Nc:, :. -· . ;:o;l __ 

NDA2().()3l 
PAXJL® (paroxellne Tablecs 
Paul D. Leber, M.D., Director 

Mareb 29, 1995 

Divisaon ofNeurophannal;ologic:al Dmg Produas (HFD-120) 
Document Control Room 
Office of Drug Evaluation I 
Center for Dmg Evaluation and Rcscarcb 
Food and Drug Adnurustrauon 
1401 Rodcville Pike 
Rockvtllc. Maryland 20850 

Dear Dr. Leber: 

E!Fcacy Supplements to NDA 20-031 
Paruc Disorder 
P AXIL® (paroxctine bydrochloridc) Tablets 

Reference 1s mad.: to our Nt.w Drug Application for Paxil® (paroxetiiiC hydrochloride) tablets 
for the treaunc:nt of dcprcmon. NDA 20-031, wtuch was subnuttcd on November 22. 1989 
and approved on December 29. 1992. Reference 1s also made to our Pre-sNDA meeting on 
February 16. 1994 and our New Drug Apphcat10n,IND 23,280. 

We arc subnutting an efficacy supplement to NDA 20-031 to support the of Paxil in the 
treatment of Paruc Disorder. Our efficacy claim is pnmarily based on data from tctal vf 991 
pat1ents (469 assigned to receive paroxetine, 77 to n:ccave alpraz.olam. 121 clomipl"lllline 
and 324 placebo) randomizd to treatrnent in four double-blind placebo conuolled nwlticentcr 

Protoeols 29060/120,29060/223,29060/208, and 

All four studies an the Pan1c D1sordcr program were double-blind, placebo-c:ontroUcd and I 0-
12 weeks m duration Study 120 was a fixed-dose study comparing daily doses ofparoxctanc 
( I Omg, 20mg and 40mg) to placebo and was conducted in the US and Canada. The: other 
three studies were of fleXJblc-dosc dcs1gns wtuch allowed for tughcr doses to be aducvcd 
th.ough dose: c:sa.!o.i•on. Study 223 compared dally doses paroxetiiiC (I Omjj-60mg) and 
alprazolam 1 i mg-6mg) to placebo and was conducted 10 the US. Study I 08 compared daily 
doses of paroxetane ( I to plact:bo and was conducted 10 Denmark. Study !.1!7 
comr.ared paroxetme ( IOmg-oOmg) ciNII•pranunc (50mg to 150mg) to placebo and was 
'onducu:d throughout Europe: . 

•• o · , o ,;· , 1 I'' ' • 1 '' I ' 1 ... j I , 1 ·• 
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Suppl...- to SDA lO.C31 

t.latdl%9,199, 

Studies 108, 187 and 120 individually and collectively demonstrated that patients improved 
subsWttially \lolth respect to the frequency and intensity of panac anacks. These tnals also 
demonstrated improvement f01 other imporW!t clinical features such as generalized and 
anucipatory anxiety. phobia, fear. avoidance, depmsive symptomatology and the disabihty 
associated With work. social life and family life. These three studies provide evidence for the 
overall efficacy of paroxetine in the treatment of Paruc Disorder. We note that. in Study I 08, 
a s1gnaficant effect of paroxctUIC was demonstrated in pataent receiving c:oncooutant behavioral 
therapy. 

In :ldditioo. we have mcluded the clirucal report of Protocol 29060/2]8 (Vol 51 053, page 
000002). the 9 month. double-blind extenSion ofProtocol29060/187. The result> of this 

mdicate that the efficacy ot Paxil in the treatmc:nt of Pan1c Dasordcr was mamtamed for 
up to one year. 

The submtss1o .. compnses a total 305 volumes. w1th the maJOnt\ oi these volumes 
representmg tndiVIdual pauent documentation m the form of Case Report Forms (Volumes 
51 ro 51 305) lndu:es to mdivJdual paucnt documentation are contamed w1th Item II 
(Volume 51 118. page 00002) and Item 1:! (Volume 51 page 000002). 

A hstmg which surnmanzcs the 50 subrruss1ons wh1ch have been made to NDA 20-031 smce 
November 29. 1992 IS provadcd Ul Volume 51.001. page 000012. Bnef descnpuons of these 
submissions are g!Yen an llus hsung For purposes of cross-referencmg these submissiOns. the 
cooventaon that has been followed in this supplement as to refer to the number and 
\olume number For example. reference to 51.015, page 000002 to the data mcludcd on 
page 000002 of the V olumc 15 "'1dun subnussaon 51. 

ChemastC\ and manufactunng and comrol data submtncd wathan the ong1nal :'1/DA and 
subsequent supplements to the are ancludcd b\ as sh0\\11 Ul the table of 

to 3 (Volume S I. 00 I, page 000 191 ) . 

Lpdated sununanes ofNon·CIIIllcal Pharmacology and Toxacolag) and I Iuman 
Pharmacoloneucs and Baoava1labilit} were provuied wtth the efficacy supplement subrrutted 
for Obsess1vc Coll'!'''ISIYe Dasorder on December 7. 1994. These updalcs provaded bnef 
summanc:s nf studies conducted the subm1ss1on of the ong1nal NDA. These sununanes 
arc mcludc:d b) cross-refercnco: tn th1s subm1ss1on. The reports of these studaes are UICiudc:d 
bv cross-reference to IND wluch have been subrruncd to IND arc 

m the table of contents to tach of these sections and are mcludcd by cross-reference Ul 

thiS submiSSion. 

Wathm the section II 6 Other Studies and Information. we have mcluded a hsung of all chmcal 
stud' reports that were submaned wathm the ongmal NDA and have adenufied studtes m 

paucnts that have been conducted and/or completed smcc the m1Ual subnusston of 
:'I:DA 20-031 The status of these n:ports IS •dcnllficd and reports subnutted to IND 
arc mcludcd 

000002 
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_, so 
Sm1thKI1ne Beecham 

Mr. Merill Mille 
Consumer Safely Oflkcr 

Augusl 15. i IJ95 

Di\·ISion ol Drug 
Ccmer lor Drug Evalualion ami Resean:h 
Oflke ol Drug E v alualion I 
fmd ami Drug Allminislratiun 
W<Kllllllolll II. 41h A<Ktr 
1451 R<K:kvillc Pike 
R<l\:kvillc. Marylatll.l 

\lr. \lill.:: 

Rc: NO:\ 
Paxih''> I p;m 1\Clllli! hydrndtlnnd.: 1 Tahlcls 
!Xsl.. Cop\: UlltK;il R.:p••ll. 

Proh k.:b: 

R '' m;td,· 1.1 •1ur 'iUOpkmcnl 111 New Dr.Jg Applka\ll1n II 1r PAXIL@ 
qxu•IV!utc "'DA wlitdt w;•' sutonu!lcd 1111 Mardi 2'J. I'JlJ5. 

As Y• 1u rc·<.jucslcd. I am pr<1Vtding Y• IU wilh a '' 1py • 11 lhC dllltl·al rc('l< 111 • •I Pr. 11< "' 1l 
1SB Rc('l<•n ,t;lltstkal 

rc' """ ,·r. lltc ,·n,h "'" <ntn;lln' \', •lumc, I I•• ' ;utd It • ••I , •ur '"hnu"t••n, ol 
Jul) 7. i')l}'· .-'\' )"U ,uggc,l.:d. I h.t\C 111111l1t:d the .tp('l<.'udl.'cs '"tll;unutg ,;,,.; te('l<•n l11nm 
1 App.:ndix G: \'t •lunu:' 114·211 ami .:a.'c rc('l< 111 lonn tahui:Juuns 1 App.:ndt x H: vulumcs 22· 
2-h lith.: slall,lll.'al n:vu:wcr needs 1hcsc we will provided them as rC<.jUCSiell. I 

alsu 111 •le I hal the enure rc('l< 111 01111.1 01ppcmh.:cs 01flc '-li.'I.'Cssihle nn I he dc.:lrnnk 
suhmt"""''" 1h.: IIIC<h.:aJ rc\11!\\.:f: .ti.'LC" .:uulll aJ"' h.: '-liTOlllgcd the 'lallsll.:al 
fC'- IC\\ \!'r. 

Pk;L,C du 11••1 hc,natc 111 <:<11\la.:tm.: at 11>1111 shnuld you IM\l' ;Ui) '-lUl!Mtlllh 
rq_!ardmg 1111, 'uhaua"'"n. 

\
. I I \..-

,' ' : 

' \la<had J. f'l;.:nn;lll. Ph.D . 

) 
. -\'")""'·''..._. 

.. • ·-· - . . t :J:, • "• 

. ) 

-. 
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1.0 Material Utilized In Review 

1.1 Material from NDA Supplement 008 

The following itf:ms were examined: 

NDA Date ....,.,., 
\,olume(s) Submitted RevieMd 

Ma-rch 29, 1995 Application Summary 

51.0F March 29. 1995 Study 120 
I 
I :.l' ,.127 ,_: March 29. 1995 Study R.eport: 223 

51 035 March 29, 1995 Study Report: 1 08 

039 March 29. 1995 Study Report: 187 

1 s1 os3 March 29. 1995 Study Report: 228 

51.060 March 29, 1995 Integrated Summary of 
Efficacv 

51.061 March 29, 1995 Integrated Summary of 
Safe tv 

51.144 March 29, 1995 Case Report Forms 

52.1 July 3, 1995 Response to Agency 
Request 

IND 23 280. Vol 71 1 July 7. 1995 Study Report: 222 

56.1-56.10 August 11 , 1995 CRFs (for audit purposes) 

58.1-58 2 SeptembAr 15, 1995 Updated List of Publications 

1.2 Related Reviews 

NDA #20-031: Paxil in the treatment of depress1on. approved December 29, 1992 
NDA #20-031-S-007: r -..<11 in the treatment of Obsessive Compulsive Disorder (OCD), 

submitted December 6. 1994- approvable. 

2.0 Background 
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2.1 Indication 

Paroxetine is a selective serotonin reuptake inhibitCir (SSRI) recently introduced into clinical 
praaice in the United States for the treatment of depression. More recently, a supplemental 
NOA was submitted to the NDA to seek approval for the indication of OCD. The current 
supplemental submission is for the treatment of pan!c disorder. 

Currently, only alprazolam (XanaxC), a benzodiazepine, is approved for the treatment of panic 
disorder in the United States. Alprazolam has been associated with physical and psychological 
dependence. Clomipramine (Anafranil®) is a TCA indicated for the treatment of OCO in the 
li.S. In Canada and some foreign countries, clon.ipramine is indicated for panic disorder. 
Howeuer, it is not approved for this indication in the United States. The safety profile of 
clomipramine is similar to other members of the TCA family. Another form of treatment of panic 
disorder is cognitive-behavioral therapy; this, however, involves considerable commitment by 
therapist and patient. Psychotherapy is not necessarily an alternative to pharmacotherapy, 
optimal treatment perhaps resulting from a culmination of the two. 

Paroxellne has a different sicte-effect profile compared to alprazolam anc! clomipramine. 
Paroxellne has a side effect profile similar to other SSRis and appears to be devoid of physical 
and psychological dependence. 

2.2 Related INDs and NDAs 

INO is the INO for paroxetine hydrochloride. There are no other INDs for the use of 
paroxetme in the treatment of panic disorder of wh1ch I am aware. There are no NDAs for other 
SSRis in the treatmant of pamc disorder at the time of my review. 

2.3 Administrative History 

The followmg is a brief history of the IND and the NDA. including dates for subm1ss1on of key 
amendments and cntical meetings. 

December 22. 

November 22. 

December 29. 

February 6 .. 

Marc11 29. 

1983 INO was submitted to study paroxetine in the treatment of 
depression. 

1989 20-031 was submitted for the treatment of depression. 

1992 Paroxetme was approved for the treatment of depression. 

1994 A pre-sNDA meeting ensued between the Smith Kline Beecham 
Company and the Division of Neuropharmacological Urug 
Products concermng the developmental programs for paroxetlne 
1n the treatment of obsessave compuls1ve disorder (OCD) and 
panic disorder. 

1995 sNDA 20-031/S-003 was rece1ved for paroxebne m the treatment 
of pan1c disorder. 
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Proposed DirKtiona for Uae 

Paroxetine is indicated for the treatment of patients with panic disorder. with or without 
agoraphobia, as defined in DSM-IIIR for panic disorder .. 

The efficacy of paroxetine wau established in three 1 D-12 week trials in patients with diagnoses 
which corresponded to the DSM-IIIR criteria for panic disorders with or without ag018Phobia. 

Usual initial dose: 
Paroxetine should be administered at a single daily dose, usually in the moming. The 
recommended dose of paroxetine in the treatment of panic disorder is 40mglday. The patient 
should be started on 10mg/day. Dcse changes should occur in 10mg/day increments, 
according to the patient's response. Dose changes should occur in intervals of at least 1 week. 
Some patients may benefit from having their dose increased to a maximum of 60mglday. In the 
clinical trials demonstr&tins; the anti-panic effectiveness of paroxetine. patients were dosed in a 
range of 10-60mg/day. 

While there are no systematic studies that indicate how long to continue paroxetine treatment, 
panic disorder is a chron1c condition and it seems reasonable to cons1der continuation for a 
responding patient. 

With respect to d1rect1ons for use 1n the elderly. or deo1htated. and pat1ents with severe renal or 
hepatic impairment. it is that the recommended initial dose be 10mg/day. Increases 
may then be made 11 tndtcaled, however, oosage is recommended not to exceed 40mg/day. 

As result of the new lnotcahon as well as ar. tncreasP in the dosage range and extend!!d use of 
paroxetine. three question!; have arisen regarding use. Does the adverse event profile for 
paroxettne in the treat111ent of pantc disorder patients vary from the adverse events commonly 
assoc1ated w1th the treatment of depression? With the dose increase to 60mg/day, is there in 
increase in the reporttng frequency of adverse events? With the extenston of use for 6 months 
or greater in panic disorder pat1ents. particularly with an increase in dose. lJ there a greater 
frequency of adverse drug effects? 

2.5 Foreign 

As of July, 1995. paroxet1nc has not been approved for use in the treatment of panic disorder 
in foreign countries. However. as of January. 1995. paroxetine has been approved for the 
treatment of major depression in a total of 50 countnes and marketed in 30 countries. The 
product has not been withdrawn from the market in any country for a11y reason. 
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3.0 Chemistry 

Paroxetine is a mart<eted product. There are no chemistry. manufacturing or control issues to 
be addressed for this NDA supplement. 

4.0 Animal Pharmacology 

Updated summaries of non-clinical pharmacology and tc.xicology were provided with the 
efficac,. supplements submitted for OCD on December 7, 1994. These summaries were 
included b) cross-reference in the present submission for panic disorder. Pertinent findings 
from the evaluation of paroxetine in animal and biochemical models are summarized below. 
These data were submitted to the original NDA for the treatment of depression. Using an in 
vitro, model paroxetine has been demonstrated to be a potent inhibitor of [H:I]-5-HT uptake into 
synaptosome& prepared from rat and mouse whole brail", and selective regions of rat brain with 
a Ki in the low nanomolar concentrations. For comparisor •. the Ki (nM) for paroxetine has bt.en 
1.1 compared with fluvoxamine (6.2nM). clomipramine (7.4nM) and fluoxetine (25nM). 
Paroxetine has very weak effects on norepinephrine and dopamint: reuptake and has little 
affin•ty for muscanmc. adrenergic. 0 2, and H, receptors. ThiS pharmacologic selectivity of 
paroxetine imparts potential advantages relative to a lack of card•otoxJclty and anticholinergic 
side-effects compared to tricyclics. Various animal models were used to assess cardiotoxicity 
and autonomic activity. 

General toxicity studies conducted in rat and rhesus monKey for periods of up to 12 months did 
not reveal any findings that would be cause for concern. In a rat twelve month study only 
minimal toxic effects were obse1ved at the 25mg/kg/day (approximately 25 times the maximum 
dose). Evidence of lipidosis was observed at this dose. This effect has also been 
demonstrated following administration of high dosages of lipophilic amines. There was no 
evidence of in rats and mice following two years of dietary administration of 
paroxeline. No e.•dence of genotoxic potential was seen in a battery 5 in vitro and 2 in vivo 
tests. 

Some segment II stud1es in the rat and rabbit did not indicate any teratogenic effect on the 
embryo, however. one rat study showed an increase in pup deaths dunng the first 4 days of 
lactation. This effect occurred at a dose equal. on a mg/kg basis, to a maximum human daily 
dose of SOmg/day. The ·no effect dose• for rat pup mortality was not determined. It was not 
clear whether the observed deaths were related to an embryo toxic effect or due to exposure to 
paroxetine during lactation. There have been no controlled studies in pregnant women. Given 
this data. it is now recommended that paroxetine be used in pregnancy only if clearly indicated 
until this finding can be clarified. A change from Pregnancy Category B to Pregnancy Category 
C is now recommended. 

Irreversible les1ons were observed in the reproduct•ve tracts of mate rats after 2·52 weeks of 
dosmg at 25X a maxur.um human dose (50mg/day) 011 a mg/kg basis. specifically vacuolation of 
ep1d1dymal tubular ep•thehum. atrophic changes in the sem1mferous tubu:es, and arrested 
spermatogenesis 
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The main feature of the metabolic and pharmac.okinetic profile seen in the species examined 
was a similarity in profile to that seen in man. In all species, paroxetine was well absorbed and 
systemic availability was reduced by first-pass metabolism. The metabolism has been shown 
to be partially saturable, leading to disproportionate in plasma .:oncentration on 
raising the dose. Paroxeline was extensively distributed. Clearance of paroxetine was almost 
entirety metabolic, via the same pathway in all species examined, with metabolites excreted in 
both urine and feces. In vitro studies have indicated that the metabolites of paroxetine are 
essentially inactive. 

6.0 Description Of Clinical Data Sources 

5.1 Primary Development Program 

5.1.1 Study Type And Design/Patient Enumeration 

The primary development for paroxetine in the treatment of pamc disorder consisted of 
four random1zed double-blind. parallel group studies of 10-12 weeks 1n length. In addition, data 
from protocol228, a double-blind extension of 187 and protocol 222. a double-blind extension 
of protocol 120 were submitted. All studies are summarized in Table 5.1.1.1. which follows. 
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Protocol 
[country(les)l 

108 
(Denmark) 

120 
(U.SJCanada) 

187 
(Europe/Israel) 

223 
(U.S.) 

228 
(Europe/Israel) 

222 
(U.SJCanada) 

6 

Table 5.1.1.1 

Table of Controlled Studies In Panic Disorder 

Stu diu 

R, DB. parallel group, 7-center, 12 wk., flexible-dose trial, 
paroxetine va. placebo, outpatients, pamc disordf#r (N=approx. 
60 in each 2 groups); paroxetine 10-60 mgl!lzy placebo. 
Both groups received standardized cognitive behavior therapy. 
PTs were discontinued at end of treatment 

R, DB, parallel group, 20-center; 10Nk., fixed-dose trial, 
paroxetine vs. placebo; outpatients. panic disorder (N=approx. 
70 in each of 4 treatment groups); paroxetine doses 10, 20 
and 40mg/day, and placebo. 

R. DB. parallel group, 39-center; 12 wk., flexible-<!ose trial, 
paroxetine vs. clomipramine vs. placebo; outpatients. panic 
disorder (N=approx. 122 in each of 3 treatment groups); 
r;n,('"'' ·e 10-00mg/day, clomipramine 10-150mg/day and 
olacebo. Responders could continue DB therapy for an 
additional 9 mos. in study 228 

R. DB. parallel group, 16-center: 10 wk., flexible-dose tnal, 
paroxetine vs. alprazolam ;s. placebo; outpatient&, panic 
disorder (N=approx. 77 in each of 3 treatment groups); 
parc;xetine 10-SOmg/day, alprazolam 1-6 mg/day and placebo. 
After active treatment phase atl patients down titrated during a 
6-week run-out period. 

DB. group extension of 187, 32-center. 9-month study. 
Patients c0•1tinued to receive same dosP. of medication as they 
had under study 187. Paroxeti'le, N-70; clomipramine N=64 
and placebo N=46; paroxetine 20-00 mg/day, clomipramine 
50-150 mglday 

DB, parallel group extension of 120.18-centel, 6-month study. 
Patients (N=approx. 35 in each of 4 t<eatmt:nt groups) 
continued to receive the1r respective treatment from study 120 
during the 3 mo. maintenance phase. Responders enu:ored "re· 
random1za\ion" phase (3 mos. durat1on) and were re-
random1zed to their prev1ous reg1men (placebo, 10, 20, 40mg 
paroxet1ne) or to placebo. 

,/.""'\. ......., 
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The number of patients participating in the completed panic disorder trials is presented below. 

Table 5.1.1.2 

Enumeration by Treatment Groups In Controlled Panic Disorder Studies 

PAROXETINE PLACEBO CONTROL* 

• 

+ 

Fixed Dose 
120 209. 

222 
(Ext. of 120) (108) 

Flexible Dose 
108 50 

187 123 
223 77 

228 
(Ext. of 187) (68) 

TOTAL 469 
Paroxetme 10mg/day. N=67 
Paroxetine 20mg/day, N=70 
Paroxetme 40mg/day, N=72 

69 

(30) 

60 

123 
72 -

(45) 

324 

Clom1pram1ne (stud1es 187 and 228) or, alprazolam (study 22:3). 

0 

(0) 

121 
77 -

(63) 

198 

( ) Denotes patients enrolled in extension trials and, therefore, not counted as part of the 
total, since they were counted in the short-term studies. 

5.1.2 Demographics 

Table 5.1.2 presents the demographic profile for patients participating in studies which make up 
the panic disorder integrated database. 

As seen from table 5.1.2, the panic disorder patients were more often females, primarily 
CaucaSian and less often elderly. 

-· 
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Table 6.1.2 
Demographic Profile for Panic Disorder Studies 

Overview of Demography 
All Studies 

Age Paroxetine Alprazolam Clomipl'amlne Placebo 
N-469 N•77 N•121 N•324 

(yrs) n (%) n {•k) n (%) " (%) 
16-24 52 ·, 1 11 14 17 14 36 11 

25-34 170 36 18 23 42 35 110 34 

35-44 149 32 23 30 40 33 107 33 

45-54 75 16 17 22 20 17 54 17 

55-64 18 4 5 7 2 2 16 5 

>65 5 1 3 4 0 0 1 0.3 

Mean 36 (+/1 0] 40 (+/-13] 35 [+/-9] 37 [+/-10] 
(-+1-SDJ 

Range 18.0-14 18.0-71 19.0-57 18.0-67 

Gender 
Male 166 (35) 29 (38) 46 (38) 111 (34) 

Female 303 (65) 48 (f' 75 (62) 213 (66) 

Race .. 
' 

Unk. 60 (13) 0 (0) (0) 60 (19) 

Cauc. 364 (78) 70 (91) (100) 247 (76) . 
Non. 45 (9) 7 (9) 0 (0) 17 (5) 
White 

Weight (kg) 

Mean 73.3 i+/-17.7). 76.0 (+/-16.5] 69.7 (+/-13.9]"· 71.9 (+/-16.9]" •• 
[+/-SO] 

Range 42-153 48-127 i4 43-134 
Oata source Adapted from Table 3 11 on p 12. volume 60 
•n • 467 
•·n= 1 zo Data on we.ght was iniSS•ng for 5 pat1ents -·n = 322 
Note In stuay 108 (n=120i whocl1·was conduC1e3 •n Oenmaf!l. data on rao011 onglfl of tne patient> was not collede<l. Th•s accounts 
for all of the patoents wnosr raCilll ong•n was not collected 

1'7\ 
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5.1.3 Extent of Exposure (dOM/duratlon) 

Table 5.1.3 is an enumeration of paroxetine-treated patients according to the mean total daily 
dose and duration of therapy for all studiee (irtcluding 2 extension studies) in the panic disorder 
program. All patients started paroxetine treatrro!nt at a dose of 10mg daily. The maximum 
daily dose in study 120 was 40mg while it was 60mg/day in the remaining 3 studies. Ninety 
percent (420/469) of the patients received a mean daily paroxetine dose of at least 45mg. The 
majority of patients received treatment for up to 12 weeks. Twenty-nine percent of patients 
( 137/469) received paroxetine for 6 months or more. Only 11 patients received upwards of 
60mgtday of paroxetine for a year or longer. 

Table 5.1.3 
Enumeration of Paroxetine·Treated Patients According to Mean Daily Dose 

and Duration of Treatment 
DURATION(" W k ) DOSE (M D II D I ) 1n ee s ean a Y ose m_gJ 

0-15 16-25 26-35 36-45 46-55 56-60 Total 

1 42 0 0 0 0 0 42 

2 20 7 0 0 0 0 27 

3 5 15 1 0 0 0 21 

4 1 10 4 0 0 0 15 

6 3 7 1 5 0 0 16 

8 3 1 6 0 0 0 10 

10 10 20 27 14 0 0 71 

12 2 26 19 24 25 0 96 

16 0 2 0 2 0 0 4 

20 13 7 0 8 2 0 30 

24 10 11 1 13 0 1 36 

28 1 3 0 5 1 0 10 

36 6 9 1 13 0 1 30 

44 3 5 0 8 1 7 24 

52 0 6 0 15 0 11 32 

>52 0 1 0 4 0 0 5 

Total 119 130 60 111 29 20 469 

% 25 28 13 24 6 4 -

% 

9.0 

6.0 

4.0 

3.0 

3.4 

2.0 

15.1 

21.0 

0.8 

6.'1 

8.0 

2.1 

6.4 

5.1 

6.8 

1.0 

100 

100 
Adar.aed frorn Sponsors table. submitted on September 28, 1995, 1n response to Agency's 
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request of September 6, 1995). 
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The ·windowing" convention is defined below for a:l the protocols. The visit windoMI were 
des1gned to handle any discrepancies between the visit number and the day on which the visit 
occur:-ed. 

Descnption of Duration in Weeks for Mean Daily Dose by Duration of Therapy Protocoll120, 
223, 108, 187. 222. 228 follows: 

Days on 
Therapy 

0-10 
11- 17 
18-24 
25-35 
36--49 
50 -- 63 
64 -- 77 
78 -- 98 
99 -- 126 
127 -- 154 
155 -- 182 
183 -- 224 
225 -- 280 
281 -- 336 
337 -- 367 

> 367 

Duration in 
Weeks 

1 
2 
3 
4 
6 
8 
10 
12 
16 
20 
24 
28 
36 
44 
52 
>52 
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The table below provides the extent of exposure in the t;,ur short-term studies in the panic 
disorder program. 

Treatment N Pathtnt Expoaure 
Yeare 

Paroxetine 468* 83.9 

Placebo 324 64.7 

Alprazolam 77 17.5 

Clomipramine 121 23.4 
• 469 pat1ents were exposed but the dos1ng and durat1on for C:'l(; pat1ent was unknown. 

Patient exposure in years for the two extension studies in provided in the next table. 

Treatment 

Patient Exposure in Years 
by Treatment 

Protocols 222 and 228 

Patient 
Exposure 

N (years) 

PAROXETINE 176 77.45 

CLOMIPRAMINE 63 37.09 

PLACEBO 75 45.68 

5.1.4 Audit of Case Report Forms (CRFs) 

As a component of my rev1ew of the NDA. ten case report forms for patients who dropped out 
for reasons other than an adverse event from the four short-term paroxetine clinical studies 
were audited. CRF's were with the line listings of non-adverse dropouts with respect 
to the reason for premature cases were selected at random by patient ID 
number. 
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The following table summarizes the audit. 

Protocol Patient Treatment Reason for Tennlnatlon• 
Number Number 

120 006.0017 Placebo Lack of compliance 

120 010.0102 Patoxetine Lack of efficacy 
(10mg) 

120 011.0065 Paroxetine Protocol violation (use of recreational 
(20mg) drugs) 

187 012.0100 Paroxetine Improvement 

187 023.0220 Clomipramine Lost to follow-up 

187 024.0175 Paroxetine Lack of compliance 

187 033.0237 Placebo Lack of efficacy 

223 001.0033 Placebo Other reason (patient left country) 

223 060.0190 Alprazolam Protocol violation (urine drug screen 
unblinded) 

223 017.0200 Paroxetine Lost to follow-up . . • Reason for terminatiOn as reported 1n the line listing of the 1nd1V1dual studies . 

There were no noticeable discrepancies. 

5.2 Secondary Sources 

5.2.1 Non-IND Studies 

There are no non-IND studies. 

5.2.2 Post-Marketing Experience 

The sponsor states that the post-marketing expertence reported in this submission reflects 
reports in depressed individuals. There were no AOR spontaneous reports involving patients 
with panic disorder available for review. 

5.2.3 Uterature 

Profiles listing all SmithKiine Beecham (59) compounds from Phase II in development up to, 
and includ•ng, all marketed products have been establi!:hed and are run against external 
databases which index biomedical literature. All references retrieved which mention any side 
effect or toxicity (preclinical as well as clinical) hnked to an se product are included in 
references input to the central product literature database SB Line. The main source of 
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references for SB Une is the Excerpta Medica databa..'lfl Cli'Oduced by Elsevier. Thia database 
covera approximately 3,500 biomedical joumals. This source is t!Upplemented by proftlea run 
against the Medline and Biosis datasets, plus manual scanning of major joumals. Updates form 
the profiles are received weekly. Additional in-house indexing is added by trained SB 
information staff working from the full text of the articles. Weekly alerts are issued throughout 
the company listing paJl4n added Within the last week which mentiOn specific SS compounds or 
adverse events anociated With any SB product. All adverse event papera are notified to the 
C.entral Safety Group through these weekly adverse event papers are notified to the Central 
Safely group through these weekly alerts. The database is also available for retrospective 
searching. 

As a result of the above search, references were reported as part of the CANOA submission. 
An updated list of publications through July 1, 1995 was received on September 15, 1995 (Vol. 
58.1 and 2). 

Findings from a review of these articles are presented in Section 7 & 8. 

6.0 Summary of Human Pharmacokinetics 

An extensive summary of pharmacokinetic and bioavallability :;tudies in man was submitted in 
the original NO.A. Studies completed subsequently support the pharmacokinetic profile of 
paroxetine described previously. This is reflected in the current approved labeling for 
depression. Updated summaries of human pharmacokinetics and broavailability studies were 
provided w1th the efficacy supplement for OCO submitted on December 7, 1994. I am unaware 
of any additional pharmac-"Jkinetic and bioavailability studies conducted in man and submitted to 
the present supplement for panic. A summary of the ADEM of paroxetine in humans is 
provided in this section. 

The broavarlab1hty, pharmacokinetics. and metabolism of paroxet1ne have been investigated in 
well over 70 studies 1n humans conducted both in normal healthy volunteers and in depressed 
patients. The pharmacokinetics of p&roxetine after s1ngle dosages have been characterized 
across the therapeutiC dose range. The pharmacokinetic.s in the elderly and in subjects with 
impaired hepatic and renal function have been exam1ned as well the potential for 
pharmacokinetic interactions between paroxetme and a range of commonly administered drugs. 

With respect to absorption and bioavallability, paroxetme is well absorbed from the 
gastrointestinal tract and undergoes extensive first pass metabolism in the liver. Single-dose 

have demonstrated that bioavailability of paroxetine is unaffected by the presence N 
absence of food. whether or not the food is high or low in fat or by co-administration 
wrth m1lk or ant1-acids. 

Consistent w1th its lipoph1hc am1ne character. paroxetrne is extens1vely in tissues. 
Paroxeline IS about 95% protein bound to plasll"a protein. However. the in vitro p.-ctein binding 
of warfann or phenytom IS not alta red . 

........ ______________________ _ 

0 . - . 
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On the bad of monitontd plal'-:'1""' concentrations, steady-state paroxetine concentrations .,. 
usually achieved by approximately 10 days for most subjects. At steady-state, the diurnal 
range of plasma concentrations is small in moat subjects, with a Tmax occurring at around 4-6 
houra. The average terminal half-life on ceGSatiOn of mu1tiple dosing is about one day, although 
inter-subject variability is pronounced (range: houra). Dolii!IS in the elder1y produced 
pluma levels that were 70-80% greater than in younger Cllhoftl. Patients with renal or hepatic 
imp8itment exhibited a two-fold increase in Cmax and AUC compared to norm.... Mean 
pluma concentrations in patients with a creatinine clearance of <30mUmin was 4-fold higher 
than obeerved in normal volunteers. 

Elimination is achieved almost entirely by involving oxidation, methylation and 
conjugation. with less than 2% of an oral dose eliminated as unchanged paroxetine. major 
metabolites are sulfate and glucuronide conjugates, Which are excreted in urine and feces. 
Renal clearance of unchanged drug has been reported to be nEgligible. The data indicate that 
the metabolites have no more than 1/SOth in the potency of the parent compound at inhibiting 
serotonin uptake. ';l vitro. 

The metabolism of paroxetine is accomplished, in part. by cytochrome P •M>IID1. The rolo of this 
enzyme in paroxetine metabolism also suggests potel"'ial drug/drug interactions. Like other 
drugs of this class. paroxetine has been shown to inhibit cytochrome P _uo,, one of the many 
isoenzymes of the human P 010 enzyme system. This may lead to increatoed plasma 
::oncentration of those co-administered drugs which are metabolized mainly by this isoenzyme. 
If the other drug shows a narrow therapeutic window. and where P _uo. is responsible for a 
substantial portion of the total clearance (for example, certain TCAs. phenothiazine 
neuroleptics. and type IC antiarrhythmics) increased plasma concentrationa could result in 
adverse experiences. Recently a study has been conducted using an (in vitro) model of t'luman 
liver microsome preparations to evaluate the inhibiting effects of paroxetine on the activity of 
two specific cytochromes: P.M>-3A4 and P.M>·IIDe. (Von Moltke. Greenblatt et al J Clin 

15: 125.1995). According to the data. paroxetlne's inhibiting activity, with 
respect to P <M>-3A4 (as quantitated by the inhibition Ki), was no greater than that of sertraline 
and ftuoxet1ne. Paroxetlne was determined to be a potent 1101 inhibitor, having Ki values 
smaller than those of ftuoxetine. Paroxetine itself is a substrate for P.M>-1101. Hence, as both a 
substrate and an inhibitor of the same cytochrome, paroxetine has r.:m-linear pharrnacokinetic 
properties in humans. (Sindrup m a!.. Clin Pharmacol Thes 51:228,1992). 

7.0 Efficacy Findings 

7.1 Overview of Studiea Pertinent to Efficacy 

This NDA supplement contains the results of four short-term studies and two studies 
as support for the claim of effectiveness of paroxetine in the treatment of panic disorder, one 
20-center, placebo-controlled. fixed-dose trial (study 120) and 3 r.tulti-center, flexible-dose (108, 
187 and 223) stud1es in which paroxetine was compared with placebo (study 108), placebo and 
clom,pram1ne (study 187) and placebo and alprazolam (c;tudy 223). These short-term studies 
were 10-12 weeks 1n duration and were conducted in EuroPE: (108} Europe/Israel (187). the 
Un1ted States/Canada (120) and the States (223). Patients recruited into the studies 
had a diagnosis of panic disorder accord1ng to the DSM-111-R criteria (with or without 
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agoraphobia). Additional data were collected during along-tenn extension phase of study 120 
designatec:t ltudy 222 and the exten8ion phase of study 187 desigMted study 228. The lhort-
term studies aa wen as the extension studies wiD be diac:ussed. 

7.2 

7.2.1 

7.2.1.1 

Summary of Studies Pertinent To Efficacy 

Panic Disorder Program ·Short-Term Studies 

Fixed-Dole Study 120 

Investigators and Locations 

Appendix table 7 .2.1. 1 lists the principal investigators for each site in the fixed-dose study, 120. 

Objectives 

The objectives of this study were to assess the safety and efficacy of three dose levels of 
paroxetrne relative to placebo in the treatment of panic disorder. 

Pol)ulation 

Two hundred seventy-Eo;ght (278) patients from 20 centers were randomized to one of three 
paroxetine doses (67 patients to 10mglday paroxetine, 70 patients to 20mglday parcxetine and 
72 patients to 40mglday paroxetine) and placebo (N=69 patients). 

Relevant inclusion were: 

• Males and females. 18 years of age or older 

• Oiagnos1s of panic disorder as defined by OSM 111-R criteria and as diagnosed 
according to the Structural Clinical Interview for the OSM 111-R (SCI D) 

• At least two full panic attacks in the two week period between screening and baseline 
Full panic attacks were defined aa attacks containing at least four of the OSM 111-R 
symptoms during the attack. 

Relevant exclusion criteria were: 
• Current major depression as defined by OSM 111-R unless panic disorder dominates the 

clinical picture and preceded affective symptoms chronologically, in other words, 
patients should have panic disorder as primary diagnosis, not depression. 

• Any other Axis I disCii·der 

• Severe or uncontrolled med1cal condition 

• High nsk of sutCide 

• Patients who have rece1ved: 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



. . 
t :-i 
• .. .. :·f ,..._,. 17 

a) MAOis, TCAa, oral neuroleptica or type lc anti-anhythmics within the preceding 2 
weeks; 

b) Investigational drugs or SSRis within the preceding 4 weeks; 
c) Lithium or depot neuroleptics within the praceding 12 weeks; 
d) ECT within the preceding 6 months 

• Concurrent psychotropic meclication 

• H;'ltory of substance abuse by DSM 111-R criteria within 6 months prior to lt'l1l8fllng 

• Emergence of benzodiazepine withdrawal symptoms in the placebo phase 

• Patients with a history of non-compliance 

• History of sensitivity to the SSRis 

Design 

Study 120 was a randomized, double-blind, placebo-controlled, fixed dose, comparison of 3 
doses of paroxetine (10mg, 20mg and 40mg/day) and placebo. The study was conducted in 
•hE: US/Canada. All patients who completed a two-week placebo washout and qualified were 

to one ot !our treatment gro'-;:.:>. The dosing schedule •s Tou:.;c: ;-."-. 1.1. 
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Table 7.2.1.1 
Dosage Schedule (Study 120) 

Paro:x ,tJne 
Week Placebo 

10 mald1y 20 mglday 40mglday 

Run-in Period (two weeks) Placebo Placebo Placebo Placebo 

MedicatiOn Phase 
Week 1 Placebo 10 10 10 
Week2 Placebo 10 20 20 
Weeks 3-10 Placebo 10 20 40 

Run-Out period 
(For patients not enterrng 
Extension Study) 

Week 11 Placebo Placebo 10 20 
Week 12 Placebo Placebo Placebo 10 
Weeks 13-14 Placebo Placebo Placebo Placebo 

' Data sot.:rce adapted frcm :ab.e r: volume 18, p. 13 

not e me. a:: extens1or. ... cc.: 242 touowe.:1 tne: 0-wec:" , ;.eclc.<.at;c.n 
phas.: 11111t:1 a ... w.;a" .JO;..o:e-::. .-..... -.Jut pnase :;.<; oose J[ par..;..(etin<; .. c1s 
acco:d1ng :o the .;;cs,cg scr '!.Juic: m 7aole 7 .:.. i ... 

Patients were required to maintain their dosing regimen for the duration of the 10-week study. 
They were not permitted to decrease medication dosage. Compliance was monitored by pill 
count. 

Post baseline visits were scheduled weekly for the first month and every two weeks up until 
week 10. Patients who met the criteria for a therapeutic response at week 10 visit had the 
option of entering the 6 rr. Jntn extension study, 222. A therapeutic response was defined as 
zero full panic attacks over the last 2 week period of the coded medication phase or a 50% or 
more reduction from baseline in the number of full panic attacks over the last 2 week ;leriod of 
the coded medication phase. 

Aasesamenta 

The efficacy scales evaluated and the intervals during which measurements were made are 
enumerated in the following table. All efficacy scales were administered at baseline as well as 
weeks 1, 2. 3. 4. 6. 8 and 10 and one run-out visit. The of assessments was 
modeled after the original alprazolam st.Jdy by Ballenger et al. (Ballenger u. 
PsychiatrY 45:413, 1988). Analyses were perfolll"!!d at 2-week intervals. Visit 1 and 2 were 

'vjjj 
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combined for the 1st 2-week interval and visits 3 and 4 were combined for the 2nd 2-week 
interval. Visits 6, 8 and 10 covered a two week period and made up the remaining 2-week 
intervals for the analyses. Patients missing one week of data within a given interval were 
excluded. 

Efficacy Evaluations+ 
Study 120 

Runln Base Treatment Phase 
Line 

WEEK -2 -1 0 1 2 3 4 6 8 

Panic Diary X X X X X X X X X 
Information and 
A. A .A 

MSPS X X 

SDS X X ·---
CGI I X I '" 

I I . ., X X X I ·' I I " " .. 1Ja1a source adapted trom Taole 2. 1n vo.ume 1t, p. 62. . 

• 
+ 

for those pat1ents not •n the extens1on protocol 222 . 
AA.A. = antiCipatory anxiety assessment 
MSPS = Mark-Sheehan Phobia Scale 
SDS = Sheehan Disability Scores 
CGI =Clinical (seventy of item) 

Run 
our 

10 14 

X X 

X 

X I ,. 
I • ·, 'I 

For data derived from the panic inventory and A.A.A. mea"s were given for every two weeks 
(patient visits scheduled every 2 weeks after the first month) in the treatment and run-out 
phases. Thus, mean values for weeks 2 and 4 were the result of comcining data for each 
patient at visits 1 and 2 and 3 and 4, respectively. 

Patients were given a diary card which was to be filed out every day. A copy of which is located 
in the Appendix 7.2.1.1 

A panic inventory was used to determine mean number of full and limited symptom panic 
attacks during the run in a,,J coded medication phase of the study. The panic invemury 
contains all the DSM 111-R criteria for a panic attack. Four of the DSM 111-R symptoms are 
required for the diagnosis of a full panic attack. 

The investigator summarized the diary data for the panic ir.ventory and A.A.A. since the 
previous v1s1t. A copy of this form is in the Apr.tmdix 7 .2.1.1. 

\. •. 
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Analysis Plan 

The sponsor defined the llT pgpulatjon as any patient randomized and receiving study 
medication. Hence, the patient counts for number randomized and ITT population could be 
(and generally are) the same. For demographic, safety, medical history and patient 
completion/withdrawal counts, these are the numbers of patients used as the denominator. The 
eftjcacy III cooulatjon consists of patients as defined above who have at least one on-therapy 
assessment. This number differs from the overall ITT population due to the fad that some 
patients may have a baseline assessment, but withdraw prior to their first on-therapy 
assessment. 

The principal assessment of efficacy was a redudion in the number of full panic attacks which 
were daily by the patient. Panic attack frequency was determined from the following: 

• prooortion of patients having zero full panic attacks (4 of the DSM 111-R symptoms are 
required for a diagnosrs of full panic attack) during the last 2-week interval 

• proportion of patients with a 50% or more reduction from baseline rn the mean number 
of full panic attacks during the la.st 2-weeJt. interval 

• mean change from baseline m the number of full panic attacks during the last 2-week 
int::::"\·a: 

OthEr dfi;;ac; v.Jnat!e:. :cmidarc-d the CGI-severit1 t!"le MSPS, anticipatory 
anxiety and the SDS. 

Two types of datasets WC!re used to analyze the data: visit-wise dataset (cbserved cases, OC) 
and the extender (LOCF) dataset. The OC dataset consisted of each patient's observation for 
each week of the study (only for the timepoint when it was collected). No data were carried 
forward to estimate mrssrng data points. T.,e LOCF dataset consisted of each patient's last 
observation Missing data for a given visit were estimated by bringing forward (extending) the 
data from the previous visits. The LOCF dataset was considered to be the primary dataset, and 
the primary time-point of interest (endpoint) was the week 10 visit in the LOCF dataset. 

The propot.ion of patients achieving a dichotomous response. such as th.; proportion having 
zero full panic attacks and those with a 50% reduction from baseline in the number of panic 
attacks, was analyzed using a Logistic Regression Methorlology. The remaining efficacy 
results were analyzed using the analyses of vanance model (ANOVA). with treatment. 
investigators, and treatment by investigator interaction effects. The interactions were tested at 
an alpha level of 0.10. Otherwise, statistical testing was performed at the 5% significancct level 
and were two-tailed. Pair-wise comparisons between each paroxetine dose and placebo were 
made usrng Dunnett's test (which adjusted for multiple comparrsons) lv maintain an overall"'= 
0.05 (p<0.019). 
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The four patient t •('-· 41 comparable with respect to mean age, age range and gender at 
baseline. lncomph. :e data · .sted for racial distribution. (See AppendiJ( 7.2.1.1, Table 1 ). 

Baseline mn ... Severity 

There were no statislk. .ificant differences at baseline with respect to the mean number 
of panic attacks or .J scores across the treatment 9roups. Mean baseline CGI was 
4.4 for all treatment grou The mean frequency of panic attack at baseline was generally 
consistent between the inc •••dual treatment groups (vol. 60, p. 232). 

Patient Dlspoaltion 

Appendix Table 7 .2.1.1. T3ble 2, gives the distribution cf patients by treatment group. A total of 
278 patients were randomi:<ed to 4 treatment arms. There were no differences between the 
treatment groups with respect to completion rates. At least two-thirds of the patients in all 
groups were still in the study at week 10. 

Use of Concomitant Medications 

A summary of concomitant medications by WHO A TC class was supplied by the sponsor (vol. 
17, p. 96, table 11). Concomitant medications taken during the study were numerous. The 
most frequently used concomitant medications were analgesics taken by 40 (58%) of placebo 
and 37 (55.2%) of the 10 mg/day paroxetine. 35 (50%) of the 20 mglday p'lroxetine and 34 
(47.2%) of the 40 mg/day paroxetine-treated groups. 

paroxetine-treated patients 8 (11.9%), 4 (5.7%), 8 (11.1%) for the 10 mg/day, 20 mg/day 
and 40 mg/day dose, respecll'lely, reported taking antipruritics (main'y diphenhydramine for 
insomnia) than the placebo-treated patients 2 (2.9%). Sex hormones were mainly estrogen and 
were used more frequently by the placebo-treated patients, 22 (31.9%) relative to the 
paroxetine-treated patients where 12 (17.9%), 20 (28.6%) and 12 (16.7%) of the patients 
treated with 10 mg/day. 20 mglday and 40 mg/day of paroxetine, reported use of 
sex hormones. 

The line listing of concomitant medications (Appendix SA) was examined to evaluate the extent 
of benzodiazepine or tricyclic antidepressant use during double-blind treatment, since these two 
classes of drugs are thought to possess anti-panic activity. Most use of these drugs was of 
brief duration (1 or 2 days), ear1y in double-blind treatrnent (first 5 weeks), and no such use was 
noted in the paroxetine 40mg dose group, which was the only group to manifest 
significant supenority over placebo. 

Efficacy Results 

AppendiX 7.2.1 1. tables 3-13, summanze the efficacy of study 120. At the endpoint of the 
study (week 1 0), the percent of patients with zero full panic attacks was not statistically 
significant between any of the treatment groups in the LOCF analysis. although there was a 
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strong trend exhibited for the 40mglday paroxetine group. Statistical significance was achieved 
for the paroxetine 40mg/day vs placebo group at the second and fourth 2-week periods 
(p<0.017 and p<0.016, respectively). The OC analysis revealed statistical aignificanr.e for only 
the 40mg/day paroxetine dose at endpoint (p<0.011) and the second 2-week period (p<C.014). 

Wrth resped to the percentage of patients with a 50% reduction in the number of full panic 
attacks (table 4), there were no statistically significant differences noted at any timepoint for 
either the LOCF or OC analyses. 

Comparisons of the group mean change from baseline in the number of panic attacks (table 5) 
at endpoint of study (week 10) revealed statistical aignific.;ance for the 40mg/day paroxetine 
group (vs placebo) in the LOCF and OC analyses. Statistically significant differences between 
the 40mg/day paroxetine-treated group and placebo were demonstrated at the second, third, 
fourth, and final 2-week periods. Results for the OC analysis were consistent with thOSE! for the 
LOCF. 

With respect to the CGI-severity of illness scores (table 6), statisticslly sigmficant differences 
(p<0.007) between the paroxetine 40mg/day dose vs placebo were reported at endpoint for OC 
analysis. A strong trend was noted for LOCF analysis at endpoint. 

The MSPS-fear score (table 7) showed statistically significant improvement at endpoint for the 
20mg paroxetine group vs placebo and for the 40mg paroxetine group vs placebo for both 
LOCF and OC analyses The MSPS-avoidance score revealed no statistically significant 
dtfferences for any group for either datasets. 

With resped to anticipatory anxiety (table 9), the mean change from baseline in the percent of 
time and intensity of wo;rying about panic attacks showed no statistically significant differences 
at any time for any dose for either the LOCF on OC datasets. 

For all items tncluded in the SDS (tables 11-13). there were no statistically :.ignificant 
differences between treatment groups. Results of the OC dataset analysis were consistent with 
the LOCF analysis. 

There were no treatment-by-center interactions. 
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Conclusion 

Overall of efficacy in study 120 was not robust. This is considered a marginally 
positive study. Only the 40mglday paroxetine dose LOCF analysis showed a modicum of 
consistently statistically significant differences (vs placebo) i:1 the outcome measures ured to 
aaeas efficaC\'. At study endpoint (week 10), LOCF analysis of the reduction in the frequency 
of panic attacks showed statistically significant differences in favor nf the 40mglday paroxetine 
group only for the mean change from baseline in the number of panic attacks (paroxetine 9.6 to 
1.4 vs placebo 11.6 to 6.1). 

7.2.1.2 Flexible Dose Studies 

Th:ee multiple-center. flexible-dose, short-term studies (10-12 weeks in duration) were 
conducted as part of the panic disorder program (studies 108, 187 and 223) and are discussed 
in this section. 

Study 108 

Investigators/Location 

Appendix table 7.2.1.2 lists the pnncipal investigators for study 108. 

Objectives 

This study was conducted to compare the reduction in the number of panic attacks and the 
tolerance of therapy rn patrents with pamc disorder. with or Without agoraphobia treated with 
either paroxetme or placebo in combination with psychotherapy. 

Population 

of 120 patients from 7 centers were randomized equally to one of two treatment groups, 
(60 paroxetine and 60 placebo). 

The inclusion criteria for study 1 08 differs from study 120 with respect to the frequency of panic 
attacks. In the previous US/Canadian study, 120. patients had to meet the criterion of having at 
least two full panic attacks in the two week period between screening and baseline, whereas, in 
study 108, the criterion was at least 3 panic attacks (full or limited not specified) in the previous 
four weeks. Exclusion criteria were similar to those of study 120. 

Design 

This multi center study was a randomized, double-blind, placebo-co.,trolled, flexible-dose, 
parallel design cumpanson study conducted in Denmark and completed February 1. 1992. The 
screemng v1sit was followed by a single-blind, placebo wash-out phase lasting three weeks. 
after which pat1ents were randomly allocated to receive either proxetine or placebo tablets. 
The baseline day was defined as the day in which the act1ve treatment wat started. Treatment 
lasted for 12 weeks and was followed by an additional 2 weeks of placebo trealment for both 
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groups. All paroxetine-treated patients received 1 On1g/day for the first week, 20mg/day for the 
following week and then either 20 or 40mg/day for (he next three weeks. For the rem•ining 
seven weeks. 20, 40 or 60mglday could be dispensed. selected by judging the reeponse to 
treatment and the tolerability to treatment. 

All patients had psychotherapy standardized according to principals established by Hawton A et 
at (Cognitive Behavior Therapy for Psychiatric Problems. Oxford Periodical Publications, No 
publishing date available at this time). In order to ensure standardization of psychotherapy, 
inVestigators were given training and required to meet regularly to discuss treatment methods. 

Assessments 

Efficacy evaluations performed are enumeratea in the table below. The Zung/self-rating scale 
and the HAM-A were also done but not considered in this review. The A.A. A .. MSPS and SDS 
were not performed. This may be due to the fact that study 1 08 was the first stuciy 
implemented to study paroxetine in the treatment of panic and that modalities to assess panic 
disorder had not been clearly delineated at that time. 

Efficacy Evaluations 
Study 108 

r-
Screen Baseline Treatment Phase Run 

Out 
Phase 

Week -3 to -1 1 2 3 4 6 9 12 14 

Panic Diary X X X X X X X X X 
Information 

CGJ-Severity X X X X X X X X X X 
Adapted from Table on page 10. vol. 36. 

The panic attacks were counted for the four week period pnor to entry to a 3 week placebc· run-
in period. Subsequently, the panic ?ttacl<s were totaled over, 3-week periods (including 
baseline days -20 to day 0) where the baseline period consisted of the 3 weeks during the 
placebo run-in. The first 3-week treatment period consisted of days 1 to 21. The second 3-
week penod consisted of days 22 to 42. The third 3-week period consisted of days 43-63 and 
the fourth 3-week period consisted of days 64-84. In this study, unlike the previous study, the 
patrents had no formal checklist of panic symptoms. According to the sponsor, the physicians 
educated their patrents wrth respect to recognitron of panic attack sympt':lms. A copy of a 
patrenfs diary card is in appendrx 7.2.1.2 followed by a copy of the panic inventory which was 
to be completed by the physicran. 

·-:-"\ 
\'i./;1/ 
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Analysis Plan 

The liT population consisted of all patients who were randomized. 

The assessment of efficacy outcome was a reduction in the number of panic attacks 
which were recorded daily by the patient. No formal Checklist of symptoms was provided to the 
patients in thts study, hence, unable to disGem full va limited panic altadt Panic attacb 
frequency was determined from the following: 

• proportton of patients having 0 or 1 panic attack in each of the 3-week periods and the 
end-potnt 

• proportion of patients with a 50% or greater reduction in the number of panic attacks 
between baseline and each of the 3-week periods and the endpoint 

• the mean change in the number of panic attacks between baseline and each of the 3-
week penods and the endpoint. 

Other efftcacy vanables considered were the CGI-severity score. 

Two types of datasets were used to analyze the efficacy data: observed cases dataset (OC) 
which cons1sted of t:.3ch patient's observation at each week and the extender dataset (LOCF). 
The endpotnt was defined as the last day of active medication before placebo run-out, i.e., at 
week 12 Analyses of variance was performed to assess differences in continuous variables 
between treatment groups. A two-tailed significance level of 5% was used to determine 
whether or not the result was to be regarded as statistically significant. The Cochran-Mantei-
Haenszel Chi Square Tests wP.re used to analyze categorical data. The Breslow-Oay Tests for 
homogenet,y of the odds ratios were performed to test homogeneity over the centers. 

In the append1x tables. the paroxetine ·n· in the LOCF row for the 1st 3-weeks should be 56 
stnce there were only 56 paroxetine patients with valid 1st 3-weeks assessments as can be 
seen in the OC row. If a patient has a missing assessment, the last measurement was brought 
forward only if that patient had a previous post-baseline assessment. 

The baseline means quoted in the tables cited above are based on 58 patients which is the total 
number with a baseline assdssment as opposed to a mean based solely on patients who had a 
further assessment on-treatment. This was the convention at that time. 

The reason why the "N's" in Table 17 (Efficacy Response Rates) do not exacUy match Table 15 
(Patient Completion Rates) are as follows: 
• to be included in the week 12 column of table 15 a patient must have the 

study 
• to be 1ncluded in the 4th 3-weeks column of table 17 a patient must have completed the 

study and had the 4th 3-weeks assessment (i.e. completed at least 14 of the 21 days 
d1ary data) 

• there are 3 pattents who completed thP <study but did not have the 4th 3-weeks 
assessment (2 paroxellne pattents 108.001.0199 and 108.007.0(}73 and 1 placebo 
pat1ent 1 08.005.0005) 
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As above, the reasons for the inconsistencies in the "N's" across variables are that there are 
different requirements for the different tables. For example: 

• to be included in the 4th 3-weeks column of Table 17 a patient must have the 4th 3-
weoks assessment (i.e., completed at least 14 of the 21 days diary data). 

• to be included in the 4th 3-weeks column of Table 18 a patient must ha1-e the 4th 3-
weeks assessment and the baseline assessment. 

BaHiine Oemographica 

Appendix 7.2.1.2 table 14 depicts baseline demographic characteristics. There were 48 (80%) 
females in the paroxetine-treated group and 43 (72%) females in the placebo group; this 
difference was not statistically significant (p= 0.394, 2-tailed Fisher's exact test) .. Other 

characteristics of age and age range were comparable across the two treatment 
groups. In thiS study, demographic data on race were not collected. 

Baseline Illness Severity 

Pair-wise compansons of paroxetine w1th placebo revealed no statistical significant differences 
at baseline with respect to baseline CGI severity of illness score or the number of full panic 
attacl(s where comparable (vel 60. p 231) 

Patient Disposition 

Appendix 7.2.1.2 Table 15 depicts the pat1ent disposition The ITT was composed of 120 
patients. distributed evenly between the paroxetine and placebo-treated patients. Fifty-five 
(92%) of paroxetine-treated patients completed the 12-week study. Fifty-two (87%) of the 
placebo-treated patients completed the 12-week. study. 

Dosing Information 

Appendix 7.2.1.2 table 16. includes a table depicting a mean dose over lime. The mean dose 
at the cc'Tipletion of the study 40mg. 

With respect to maximum daily dose, 1 (2%) patient took a max1mum dose of 10mg, 14 (23%) 
patients took a maximum dose of 20mg, 17 (28%) patients took a maximum dose of 40mg and 
28 (47%) patients took a maximum dose of 60mg. 

............. 
. ·. l 

. . :; ·., .. .., .... 
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UH of Concomitant lledlc.ationa 

Concomitant medication use during the study was report•!d more frequently by the paroxetine-
treated patients (27%) compared with the patients (10%). The most frequenUy 
used medications analgesics and allergy medications used by 8 (13.3%) of the 
paroxetine-treated patients and 4 (6. 7%) of the patients in the placebo group. 

The line listing of concomitant medications (Appendix 5.1.1) was examined to evaluate the 
extent of benzodiazepine or tricyclic antidepressant use during dcuble-blind treatment, since 
these two cla .. sei of drugs are thought to possess anti-panic activity. Only one paroxetine-
treated patient had such use, namely alprazolam 1.5 mglday from day 20 tor an unspecified 
period of time. It is unlikely that this use biased the efficacy findings in this study. 

Efficacy Results 

Appendix 7.2.1.2 Tables 17-20 provides summary tables of the efficacy results from study 108. 
With respect to the numbers of responders (full panic attacks reduced to 1 or less) at endpoint 
33% of the paroxetine-treated patients compared to 14% of the placebo-treated patients in the 
LOCF dataset experienced a reduction in panic attacks to 1 or less relative to baseline. The 
difference was stattstically significant for both LOCF and OC datasets. The paroxetine group 
had a statistically significantly higher proportion of responders compared to placebo, achieving 
a 50% reduction in panic attacks at the second, third and fourth 3-week totals and endpoint for 
both LOCF and OC datasets. The mean change from baseline to endpoint ill the number of 
panic attacks was -1 !5 for the paroxetine group and -10 for the placebo group in the LOCF 
group The difference between treatments was not (both LOCF and OC 
analyses). 

With respect to the CGI-severity of illness scores. the differences between treatment groups (in 
favor of paroxetme) was statistically significantly different at weeks 4, 6 and 12 for both LOCF 
and OC analyses; in addition, paroxeltne was supenor to placebo at week 9 in the OC data set.. 

There were no treatment-by-center interactions reported. 

Conclusion 

Improvement was seen for patients treated with paroxetine plus cognittve therapy compared 
with placebo with cognitive therapy wtth respect to the number of full panic attacks reduced to 1 
or less at endpoint and also with respect to a 50% reduction in the number of full panic attacks 
;Jsing either LOCF l)r OC datasets. Mean changes from baseline in the number of panic 
attacks were numerically supe-ior in the paroxetine-treated group compared to the placebo-
treated group from the second 3-week assessment onwards but did not attain statistical 
significance A trend was noticed at week 12 in the OC Sample size calc•Jiation was 
based on the predicted response rates for the other 2 primary variables reduction in full 
panir: attacks I reduced to 0 or 1 full pan1c attack). The study was not powered for the 
CO• .'anson of the mean change from baseltne in full pan:c attacks. 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



28 

If one attempts to estimate the power of the study to detect a statistically significant ditference 
between the tntabneuta, based on the following assumptions: 
• Significance Level ( •) = 5% 
• Detectable difference = 5 full panic attacks · . 
o& Standard Deviation = 18 (From the s.d. of change from baseline in no. of tun panic 

attacks at endpoint, for all patients) 
• Number of patiel1ts per group = 55 
• Jbtn. power C1-8l = 3Q.8% 

Further evidence of efficacy came from the CGI·severity SC{It8 with a mean decrease in 
severity in the paroxetine plus cognitive therapy group relative to the placebo-treated groups. 

Overall, a positive study would be one in which the change in the number of panic attacks and 
the change in CGI-Severity score for panic both show significant drug-placebo differences, as 
exhibited here. Both are adequate measurements which have been widely used in 
psychopharmacological •tudies. Nevertheless, there is an important qualification, that the data 
being collected is reliable. '• this Dan1sh study 108, patients were not referred to a formal 
symptom checklist for recc· ·, .. :ion of pamc attack symptoms although apparently the patients 
were educated to recognize panic attack symptoms. Overestimating or underestimating panic 
ar.ack frequency would be expected to be distributed evenly between paroxetine and placebo-
treated groups. 

Data from this study have been published (Br. J. Psychiatry 167:374. H:l95). 

Study 187 

Investigator/Location 

Appendix table 7 .2. 1.3 lists pnncipal investigator for each site in the flexible-dose study 187. 

Objectives 

The ObJeCtives of this study were to compare the effect of paroxetine. clomipramine and 
placebo on efficacy and safety in the treatment of patients with panic disorder. 

A total of 368 patients from 39 centers were randomiZed to one of three treatment groups: 
paroxetine, placebo or clomipramine. Although the inclusion and exclusion Criteria were similar 
to the previous fixed-dose study, 120 and flexible-dose study 108, some differences were 
evident. With respect to the frequency of panic attacks in study 187 the patients were required 
to have had at least 3 full panic attacks in the 3 week penod between screening and baseline. 
Exclusion criteria 'Jaried somewhat in study 187 relative to studies, with respect to 
medication history, in particular, recent administration of MAOis, TCAs, oral neuroleptics or type 
1 C antiarrhythm1cs. In study 187. patients who had taken these medications within four weeks 
of the double-bhnd penod (versus Wtlllln two of start of study 120) were conSidered to be 

for the studies. 
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Design 

This study was a randomized, double-blind, placebo and active-controlled, parallel group study 
conducted over 12 weeks in Europe/Israel and completed on December 7, 1993. After a three 
week single-blind, placebo run-in phase, patients proceeded to the active phase of the study 
during which the dose of study medication could be changed. Patients not wishing to enter the 
extension study were titrated down during a three week period. 

A screening phase was used to evaluate potential study participants. Eligible patients entered 
into a 21 day period of placebo treatment. At the end of three weeks of the placebo run-in 
phase baseline evaluations were made and patients were randomized to double-blind 
treutment. Patients took two capsules in the morning, with food, one capsule in the 
evening, also with food. The paroxetine capsule(s) were taken only in the morning, whereas 
the active clomipramine capsules were taken both morning and evening, except for week one 
when they were taken only in the The dosing schedule for study 187 follows. 
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Patients started treatment with either paroxetine (10mglday), clomipramine (10mglday, 
increasing to 25mglday for three days) or placebo. After this titration, and at tne end of week 
two, patients were receiving a daily dose of either paroxetine 20mg, clomipramine 50mg or 
placebo. At the end of the second week. the study medication could be increased so that 
patients in the paroxetine group were either receiving 20mg or 40mg/daily and patiP.nts in the 
clomipramine group were receiving either 50mg or 100mglday. At the end of week three, the 
daily dose could be increased again, so that within each treatment group there were low, 
medium and high dose groups. Dosage could be increa&ed to 40mg and OOmg paroxetine or 
100mg and 150mg clomipramine at the end of the fifth, sixth, seventh and ninth week. 
reapectively (if the patient was receiving low or medium dose), or decreased (if the patient was 
receiving medium or h19h dose). The investigator made the decision on wherher or not to 
increase or decrease the dose using as a guide the CGI efficacy index grid as shown in the 
following tscheme provided by the sponsor (Vol. 39, p. 

Therapeutic Adverse Events 
Effect I No s1gmficant Sign•ficant None Outweighs 

Interference interference therapeutic 
effect 

t.,1nr"'-ed N N N D 

Moderate I N D D 

M101maJ I I D D 

Worse/unchanged I I D D 

'N' represents no change 1n dariy dose. 'I' represents an rncrease and ·o· represents a 
decrease. In the case of adverse events. the dose could be decreased between study visits, in 
whiCh case the pat1ent contacted the mvestlgator f1rst. 

Aaaessments 

The llm1ng of the study v1s1ts ana the efficacy measurements earned out at each visit are shown 
in the table below. 

Patients recorded daily details of any pan.c attacks 10 a d1ary for a three-week period. The daily 
records consisted of the number of panic attacks, the type of panic attacks, as well as the total 
number and type of symptoms wh1ch occurred on each occasion, and the intensity of each 
attack. From a symptoms check list. the total number of symptoms was recr:-!'ded. Panic 
attacks were class1fied as Situational, unexpected or ant1c1patorv The: 01ary card information 
was used 10 each chn.cal v1s1t after screemna to record weekly summary information in the 
CRF. A copy of the patient d1ary is 1n the appendix. 

i 

Baseline assessment (Day 0) occurred at the end of 3 weeks of the placebo run-m phase (week 
-1 1n table) Ehg1ble pat1ents were randomiZed 

.'-;).·.··. ..... . . ..,. 
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Etftcacy Evaluations 

Study 187 

Scnen Run-In TreatmentPhae 
Phase 

Week (visit is at -3 -2 -1 1 2 3 4 6 9 
end of week) 

Panic Diary X X X X X X X X X 
Information 

MSPS X X X X X X X X X 

sos X X X X X X X X 

CGI X X X X 
Data Source. Adapted from Table 2, P. 37. Vol. 39 

Analysis Plan 

Run· 
Out 
Phae 

12 15 

X X 

X X 

X X 

X X 

The ITT population consisted of patients randomized to and for whom at least one 
post-baseline assessment was available after treatment. 

The pnncipal measurement of efficacv outcome was a reduction in the number of full panic 
attacks which were recorded daily by the patient 1n a panic attack diary. Fu11 panic attacks were 
defined as attacks containing at least tc;ur symptoms during the attack. Panic attack frequency 
was determined from the following measures: 

• the percentage of patients with 0 full panic attacks in each third 3-week interval 

• the percentage of patients with a 50% or greater reduction in the nurnber of full panic 
attacks from baseline. 

• the mean change from baseline in the number of full panic attacks during each 3-week 
interval. 

Since there were fewer than 70% of patients with a va!id fourth 3-week (or week 12) 
assessment. the pri:nary time-point in this study was the third 3-weel'. (or week 9) time-point. 
Other efficacy vanables were the following: · 
CGI-seventy. Mark-Sheehan Phobia Scale (MSPS. fear and avoidance as separate variables) 
and the Sheehan Disability Scale (SDS). 
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Two types of datasets were used b!• the sponsor to analyze the efficacy data: 
Observed cases (OC) and extendsr datasets (LOCF). The observed cases (visitwise) data set 
consisted of each patient's observation at each visit. The LOCF dataset were generated from 
the visitwise data set: missing data were estimated by extending forward the data from the 
previous visit. If the first visit on active treatment was missing, then the baseline visit was not 
used to extend forward. (If the first visit on active treatment is missing, then there is no on-
active treatment assessment to extend forward. One does not extend forward the baseline 
data). The LOCF data set were considered to be the primary data set, and the primary time-
point of interest in this study w&s the third 3-week (or week 9) time-point. since there were 
fewer than 71% of patients with a valid fourth 3-week (or week 12) assessment: a valid 
assessment is one for which panic diary data was recorded for at least 2 of the 3 weeks in an 
interval. Although 71% (261/367) of the patients completed the study, not all patients who 
completed the study :tad evaluable efficacy assessments at all timepoints. There were 256/367 
(69.8%) patients who had a valid 4th assessment of which only 254/367 (69.2%) 
patients had a valid baseline assessment. Therefore, as stc!ted in the report. "Since there were 
fewer than 70% of the patients with a valid fourth 3-week (ie. week 12) assessment, the 
primary timepo1nt in th1s study 1s the third 3-week (i.e. week 9) time-pomt. · 

Although these above percentages are not much (<10%). the sponsor notes that when they 
looked at the individual treatment group the situation was worse for the placebo group where 
only 78/123 (63.4''/o) of the placebo patients had a valid 4th 3-weeks assessment. Therefore 
the 3rd 3-weel< assessment was used as the primary timepomt. 

In this study. the following statistical tests were used: 

• two-sample !-tests were used to variables whose distributions did not differ 
markedly from normal 

• Mann-Whitney U-Tests were used as a n')n-parametnc alternat1ve to the t-tests 

• Fishers Exact Tests were used to analyze t11nary data 

• Mantel Haenszel ch1-square tests were used to analyz .. ordinal data 

• Cochran-Mantei-Haenszel chi-square tests. adjusting for factor (e.g., gender), were 
used to analyze bmary data, where a factor was used in the analyses 

• Breslow-Day tests for homcgE'neity of ;., .e odds rat1os were performed in tests for 
homogeneity over the factors 

• Log-rank tests werf' 'JSed to test the difference in surv1va1 curve distributio11s 

All p-value:; quoted are based on two-sided «=0.05 oevel. 

@ . • 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����

Mooijman

Mooijman



--

33 

Buellne Demographics 

Baseline demographic characteristics are displayed in Appendix 7.2.1.3, Table 21. There were 
no statistically significant differences in mean age, age range, or gender between the three 
treatment groups. Caucasians comprised the vast majority of the population. 

In this study, the ratio of males to females (1 :1.5) was higher than for the overaU population of 
patients participating in the other studies (1 :2). 

Baseline Illness Severity 

The mean frequency of panic attacks at baseline may be used as an indicator of the baseline 
severity of panic disorder. In the present study, the mean number of panic attacks at baseline 
(paroxetine 17.9. clomipramine 15.3, placebo 18.5) indicated a slightly lower baseline severity 
of panic disorder in the clomipramine group. Between 47% and 49% of patients in each group 
had attacks of moderate intensity and between 50% and 53% of patients in each group had 
attacks of sev'lre intensity. The CGI severity of illness score at baseline was slightly higher in 
the paroxetine-treated patients than in the placebo-treated group (4.6 vs 4.5), and equal to the 
clomipramme-treated group (4.6 vs 4.65.0). 

Patient Disposition 

A total of 368 patients were randomized to the three treatment arms, 123 were randomized to 
receive paroxetine. 122 to receive clomipramine. and 123 to receive placebo. One 
clomipramine patient (187.003.0017) had no evaluable assessments during active treatment 
and was excluded from the ITT population, leaving 123 paroxetine, 121 clomipramine and 123 
placebo patients eligible for inclusion in the ITT population. (See Appendix 7 .2.1.1, table 21 for 
a summary table of patient oisposition). By week 12 there were more withdrawals in the 
placebo group (34%) than in the paroxetine (28%) or clomipramine (25%) groups. 

Dosing Information 

Appendix 7.2.1.3 includes a table depicting mean dose over time. The mean paroxetine dose 
at study completion was 43mg/day. 

Use of Concomitant Medication 

Thirty-SIX patients (29.3%) in the paroxetine-treated group, 38 (31.4%) in the clomipramine-
treated and 45 patients (36.6%) in the placebo-treated group used concomitant medications 
duriilg the study (Data from Sponsor's Table 5.1.4.2, vol. 40, page 29). The most commonly 
used concomitant medicatior. •ias a CNS acting drug. used by 19.5% (paroxetine), 21.6% 
(clomipramme) and 20.3% (placebo) patients. The line listing of concomitant medications 
(Appendix 2. Llstmg 5.1 .4) was examined to evaluate the extent of benzodic>-: ... pine or tricyclic 
antidepressant use dunng double-blind treatment, since these two classeE of drugs are thought 
to possess ant1-pan1c activity. Most use of these:: drl:gs was uf brief duriiti .m {1 or 2 days) and 
early in th1s penod (first 6 weeks). Therefore. it is felt to be unlikely that t: .is use significantly 
affo:,cted the efficacy findings. 
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Chloral hydrate was used by approximately twice as many paroxetine-treated patients (10/123, 
8.1%) as placebo (5/123, 4.1%) and more than clomipramine-treated patients (61121, 5%). The 
drug was used infrequently and therefore would not likely have an effect on the efficacy 
requests. 

Efficacy r·esults 

Appendix 7.2.1.3, tables 24-32, summarize the efficacy results of study 187. 

With respect to zero full panic attacks, statistically significant differences between paroxetine 
and placebo treatment groups occurred from t!'le second, third and fourth 3-week time periods 
in the LOCF analysis and at only the third 3-week timepoint for the OC analysis. 

At the third 3-week time periods. 83 paroxetine-treated patients (76%) had a reduction of at 
least 50% in the total number of attacks, compared with 69 patients (60%) in the placebo and 
69 clomipramine-treated patients (65%). Pairwise comparisons showed paroxetine to be better 
than placebo at the third and fourth 3-week periods and better than clomipramine at the second 
3-week time penod for the LOCF analysis. There were no statistically stgnificant differences 
between paroxetine and placebo treatment groups in the OC analysis. 

Mean changes from baseline in the total number of full panic attacks in the LOCF dataset were 
stgmficantly larger for paroxetine versus placebo in the fourth 3-week period. Using 

OC analysts, no stgmficance was altamed at any time period. 

A statistically significant mean change of -1.7 was observed in the CGI severity of illness score 
from baseline (week 9) in :he paroxetine ITT population. Statistically significant differences 
were noted as early as week 6. Clomipramine was also better then placebo at these time 
potnts. There was no difference between clomipramine and paroxetine. Using the OC 
analysis, paroxeline vs placebo stgnificance was attained as early as week 3. 

The MSPS was analyzed for fear and avoidance. The mean reductton tn total fear score at 
week 9 was 21.1 tn the paroxetine group, compared with 12.6 in the placebo and 18.9 in the 
clomipramine group and was statistically significantly larger in the paroxetine group (vs placebo) 
for the LOCF analysis. OC results were similar. There was a consistent trend toward greater 
fear reduction in all treatment groups for each visit for both LOCF and OC datasets. The mean 
reduction in total avoidance score was significantly larger in the paroxetine group than in the 
placebo group at week 6 and 12, but not week 9. The results for the OC datasets were similar 
for each component. 

For all component!: of the 505, the mean reduction in score was significantly larger in the 
paroxetine vs piacebo group at weeks 3. 6, 9 and 12. OC were similar. 

. " .... 
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Due to the large numbera of centera with small numbera of patients in study 187, it waa felt that 
the data would be inadequate to assess any treatment by investigator interactions. (For the 
primary efficacy data, there are 25136 (69%) of tho investigators which have patient in one or 
more treatment groups). 

Two investigators were the primary investigatora in more than one center (Dr. Van Oyck for 
centers 006, 007 and 008 and Or. Ljubomir for Centera 017 and 018). 

Conclusions 

LOCF analysis presented robust evidence of the superiority of paroxetine compared to placebo 
at 6 and 12 weeks for multiple rating scales. The!"i- ;.ras weaker eVidence of efficacy in the OC 
datasets, particularly for the reduction in number of panic attacks to zero, % with 50% decrease 
and mean change from baseline in the number of panic attacks. Although clomipramine was 
significantly more effective than placebo in lowering the mean &&verity of illness and avoidance 
scores, there was no statistically significant change in the reduction of panic attacks. 
Incidentally, according to the sponsor. the dosing recommendations (versus the ·usual effective 
dose') for clomipramine in the treatment of panic disorder was based on the guidance in the 
British formulary for dosing clomipramine in panic disorder (British National Formulary No. 28, 
September, 1994. British Medical Association/Royal Phannaceutical Society of Great Britain. 
Anne B. Prasad (ed\ the Royal Pharmaceutical Press. London, This dosing regimen 
was employed during the conduct of studies 187 and 228 and is shown below. 

"Clomipramine is indicated for depressive illness, phobic and obsessional states· 

"Dose 25mg initially. increased gradually, over 2 weeks, as necessary to 100mg-150mg daily in 
divided doses as a single dose at bedtime. Starting dose should De 10mg in sensitive or 
elderly." 

Overall. the study provrdes evrdence of efficacy for paroxetine. 

Study 223 

Investigator/Location 

Appendix table 7 .2.1.4 lists principal investigators for each site in this flexible-dose study, 223. 

Objectives 

The objectives of this study were to compare the safety and efficacy of paroxetine relative to 
placebo in the treatment of panic disorder, using alprazolam as a positive control, ana to assess 
the effect of paroxetine and alprazolam on anticipatory anxiety and phobic avoidance. 
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Population 

A total of 226 patients were randomized to double-blind medication (77, paroxetine; 72, 
placebo; 77, alprazolam). Inclusion and exclusion criteri;;t were similar to the previous flexible-
dose study, 187, discussed previously in my review. Patients who had received MAOis, TCAs, 
oral neuroleptics or type 1 C anti-arrhythmics within 2 weeks of baseline visit were excluded 
from thesa studies (versus 4 weeks in study 187). 

Design 

This study Nasa multi center (16) randomized, double-blind, placebo a11d alpraz'llam controlled 
study conducted over 10 weeks in the U.S. and completed on April21, 1994. 

A single-blind, placebo-COntrolled (washout) pre-treatment phase was used to screen potential 
candidates. Candidates were administered single-blind doses of placebo t.i.d. for 14 days, at 
the end of which baseline evaluations were made and eligible patients were randomized into 
one of the three treatment groups. AI baseline, patients had to have had at least 2 full panic 
attacks over the previous 2 weeks to be eligible for the treatment phase. The table which 
follows displays double-blind medication dosing information. 

II Schedule Of Ma_ximum Doses: Study 223 
I 
I We..:!, I Alprezolam' 

II 1 -(Day 1-3) 1.0 

I (Day 4-7) 1.5 

2- (Day 8-10) 2.0 

(Day 11-14) 2.5 

3-10 3.0 

4-10 4.0 

5-10 5.0 

6-10 6.0 
Data Source: Adapted from Table 1, p. 14, vol. 28. 
• Dose is mg/day. 

Paroxetine• 

10 

10 

21) 

20 

30 

40 

50 

60 

Placebo 

placebo 

placebo 

placebo 

placebo 

placebo 

placebo 

placebo 

placebo 

Over a 3 week penod. patients were to increase their paroxetine and alprazolam daily 
doses from 10mg/day and 1mg/day to 30mg/d and 3mg/d, resJ.)E!ctively. At the beginning of 
week 4. the paroxetme and alprazolam daily dc:-.:es be increased in 10mg and 1mg 
1ncrements. respectively, no more frequently than every 7 days in the event of an inadequate 
therapeutic response. Dec1s1ons regarding dose increases were made based on therapeutic 

.----. . . . \ 
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response, apparent'y independent of drug tolerance. The maximum paroxetine and alprazolam 
daily doses were 60mg and 6mg, respectively. This double-blind treatment phase was followed 
by a 6 week double-blind dose reduction or run-out phase. By the beginning of week 16, all 
patients were d:spensed placebo. In the event of intolera!Jility, the dose level was reduced or 
medication discontinued at any time during the study. Dose reductions were permitted only 
once during the treatment phase. Weekly visits were sctwduled for the first month and bi-
weekly for the remaining 3 visits for a total of 7 visits during the 1D-week treatment phase. 

A ..... menta 
The timing of the study visits and the efficacy me;;:surements carried out at each visit are shown 
In the table which follows. Patients were evaluated at baseline, and 7 -on therapy visits during 
treatment and at end of weeks 12, 14 and 16 of run-out period. Assessments were made by 
telephone at end of weeks 11, 13 and 15. 

Patients were given a diary card which : o be filled in every the patient experienced a 
panic attack. Four of the DSMIII-R symptoms were required for the diagnosis of a full pdnic 
attack. The diary recorded a panic inventory or the number of full and limited panic attacks per 
day, the duration and intensity of each attack and whether an attack was unexpected or 
situational (brought on by a situation known from experience to on an attack). 
Additionally, the diary recorded the intensity of and percent of time each day engaged in 
anticipatory anxiety (worrying about attacks or situations that might bring on an attack). A ccpy 
of the diary card 1s in the appendix 7 .2.1.4. 

Evaluations 
Study 223 

Pretrut Base Treatment PII8M Run Out Phase 
Phase Line 

WEEK: ·2 ·1 0 1 l i 3 I 4 6 8 10 11 12 13 14 15 16 

Evaluation 

Panic X X X X '( X xmx X X X 
Inventory and 
AAA 

MSPS X X X I 
SDS X X X 

CGI X " X X X X X X X I X X 
Dala SOIIICII. Adaplecl from Table 2, p, 114, Vol. 27. 

Analyses Plan 
The ITT population was defined as any patient randomized and receiving study meci'-:'ltion. 
Hence, the patient counts for number randomized and ITT population could be (and generally 
are) the s.-me. For demographic. safety, medical history, and patient completion/withdrawal 
count. these are the patients included as the denominator. 
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The efficacy ITT population (including baseline data) consists of patients as defined above who 
have at least one on-therapy assessment. This number differs from the overall rn population 
due to the fact that some patients may have a baseline assessment. but withdraw prior to their 
first on-therapy assessment. If a patient did not have at least one on-therapy asssssment for 
all efficacy varii'Jbles of interest, the sample size may not be consistent for each efficacy 
variable of interest. For example, if a patient had HAMO assessed at visit 1 and 2, but did not 
have any panic data for visit 1 and 2 before withdrawing, then that patient would be included in 
the HAMD summaries but no included in panic summaries. Hence, the differences in patient 
population counts. 

The primary efficacy variables were considered to be the following; 

• the percentage of patients with 0 full panic attacks during the last 2 weeks of the 
treatment phase 

• the of patiP.nts w!th a 50% or more reduction from baseline in the number of 
full panrc attacks during the last 2 weeks of trealment phase 

• the mean change fron baseline in the number of full panic attacks during the last 2 
weeks of the treatment phase. 

The stL:cty enljpoint for thiS study was week 10 ViSit assessment For th1s s:ucy. as was t"e 
case fo• stu.:1y 187 there were fewer than 70% of the pat1ents w1th a valid final act1ve treatment 
assessment. so the 70% endpoint for this study was the week 8 vtsit. even though only 66% of 
the paroxet1ne patien:s completed week 8. 

Other efficacy variables considered in this review of protoc;ol 223 were the following: CGI-
severity, MSPS (fear and avoidance as separate vanables) and the SDS and anticipatory 
anxiety scales. 

Data derived from the pan1c 1nventory and anticipatory anx1ety assessment, means are given 
for every 2 weeks m the treatment and run-out phases. Thus. mean values for weeks 2 and 4 
are the results of combined data from each patient at VISits 1 and 2, and 3 and 4, respectively. 

Two sets of efficacy data used. the visit-wise (OC) dataset and the extender dataset 
(LOCF). The OC dataset consisted of each patient's data evaluated only for the timepoint when 
it was collected. No data were carried forward to estimate missing data points. In the LOCF 
dataset. a patient's last available observation was earned forward to estimate the missing data. 
The LOCF was considered to be the primary dataset. 

Treatment by investigator interaction was significant fN the mec:.n change from baseline for 
many of the vanables. Thus. where significant, this tPrm was included in the statistical model. 
Mean change from baseline for all variables relating l;J the panic inventory were analyzed using 
the nonparametnc Mann Whitney U Test. Statistic31 tests were two-tailed and per4ormed at .. = 
0.05 level 
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Buellne Demographics 

Appendix 7.2.1.4, Table 33, depicts baseline demographics. All three treatment groups were 
comparable with respect to mean age and age distribution (mean = 39.0, 39.1, and 39.5 years). 
Females were roughly twice as prevalent as males in each group. The predominant race was 
Caucasian. 

Buellne lllneu Severity 

The mean of panic attacks at baseline may be used as an indicator of the baseline 
severity of panic disorder between the individual treatment groups. The mean numbers of 
panic attacks at baseline for paroxetine were 8.8, for placebo 7.9, and for alprazolam 9.8; 
these was no statistically significant difference (p=0.675). Ukewise, the mean CGI-severity 
scores at baseline were similar. 

Patient Disposition 

Appendix 7.2.1.4. table 34, depicts the patient disposition. A total of 226 patients: 77. 72 and 
77 patients were randomized at baseline to paroxetine, placebo and alprazolam groups, 
respectively. However, 10 patients had no on-therapy efficacy data after baseline and were 
not included in the efficacy analyses (paroxetine = 4: placebo:::: 2: alprazolam = 4) Thus at 
baseline. 73. 70 and 73 pattents 1n the parol<etine placebo and alprazolam groups (N=216) 
were 1ncluded in the efficacy analyses. Of the 216 patients with post-baseline efficacy data, 10 
were excluded from analysis of pamc 1nventory and anticipatory anx1ety data because they did 
not have data after the week one v1sit (paroxetlne = 5; plac.:bo = 3; alprazolam N = 2). A 
minimum of 2 weeks of data for these variables was required because mean values for 2 weeks 
werP. presented for each 2 week interval. Therefore. the number of patients in which panic 
inventory and anticipatory anxiety were evaluated were N=206. More alprazolam-treated 
patients completed the study (78% of 77 patients) ttlan plaU!bo-treated patients (69% of 72 
patients) than paroxetine-treated patients (62% of 77 patients). 

Dosing lnfonnation 

Appendix 7 .2.1.4 includes a table 35. depicting mean dose over time for the completed cohorts 
for the two active drug groups, paroxetine and alprazolam. After week 3, patients were allowed 
to increase their daily dose no more frequently than every 7 days from 30mg of paroxetine and 
3mg alprazolam by 10mg and 1mg increments, respectively. The mean daily dose increased 
througttout the entire 1 0-week study interval for the paroxetlne-treated patients, whereas in the 
alprazolam-treated patients the mean daily dose plateaued from week 4, onwards. Ouril'lg the 
6-week run-out pha!te, patients were to decrease paroxetine and alprazolam daily dose every 7 
days until they received placebo during week 16. 

Use of Concomitant Medications 

Concom1tant med1cat1ons taken dunng the treatment and run-o;.at phases of the study were 
numerous and qu1te vaned (0ata source, vol. 27, page 123. table 12}. 
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The most frequently used concomitant medications were analgesics. In the paroxetine-treated 
group 28 (36.4%) u&::ld analgesics, whereas 26 (36.1 %) of the placebo-treated group and 35 
(45.5%) of alprazolam-treated patients used analgesics. Almost twice as many placebo and 
alprazolam-treated patients used antacidslantiflat/antipeptic. Antibiotics were used by twice as 
many paroxetine-treated patients (18.2%) compared to placebo-treated patients (9.7%) and 
also more frequently than alprazolam-treated patients (10.4%). The most frequently used 
concomitant medication was ibuprofen. 

The line listing of concomitant medications (Appendix 5A) was examined to evaluate the extent 
of benzodiazepine or tricyclic antidepressant use during double-blind treatment, since these two 
classes of drugs are thought to possess anti-panic activity. Only one paroxetine- and one 
placebo-treated patient had such us&, both of which were ut brief duration (up to 3 days) and 
early in the study (first 4 weeks). This use is not felt to substantially bias the efficacy results of 
this trial. 

Efficacy Results 

Appendix 7.2.1.4 proVIdes summary tables w1th the efficacy results for this study. 

There were no statistically significant differences between the paroxetine and placebo treatment 
groups in either datasets at any visit with the exception of SDS work. life and family life 
measures. 

Conclus•on 

This study d1d not demonstrate the superionty of either paroxetine or alprazolam over placebO. 
The lack of statistically significant effects with paroxetine and alprazolam may be due in part to 
the large placebo response. Also. the mean aiprazolam doses were considerably below the 
maximum allowed in th1s protocol (i.e. 6 mg/day) and well below the maximum labeled dose for 
alprazoiam in the treatmerot of pamc disorder (1.e. 10 mg/day); therefore. one cannot rule out 
the possibility that inadequate alprazolam dosing contributed to lack of assay sensitivity. 
Overall, it is difficult to conclude whether th1s tnal represents a failed study or a negative study. 

7.2.2 Extension Studies 

There were two extens1on studies submitted to this NDA. Study 228 was an extension study of 
187 and study 222 was an extension study 120. These extension studies will be discus'ied 
separately. 

7.2.2.1 Study 228 

Investigator/Locations 

Appendix table 7 .2.2.1 lists the pnncipa: invest;gator for each site in study 228. 
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Objectives 

The stated objective of this extension study was to compare the long-term efficacy and safety of 
paroxetine, clomipramine and placebo in the treatm•nt ot !)atients with panic disorder. 

Population 

Patients who had completed the 12 weeks of treatment in study 187 and who did not have 
significant adverse experiences were eligible to continue treatment and made up the study 
population. A total of 1!0 patients in 32 centers and 11 countries entered this study. Therefore 
the inclusion and exclusion criteria were the same as those in study 187 with the additional 
inclusion criteria being that patients had to have completed 1' weeks of treatment in study 187 
and did not have a significant adverse experience. Patients who had used benzOdiazepine 
during treatment in study 187 were excluded. 

Design 

This was a double-blind, placebo-controlled, parallel group. 36 week. extension study of study 
187. Patients were notre-randomized and proceedad with no interruption in administration of 
study medication from study 187. Patients received the same dose reg1men that they received 
during the last weeks of the short-term treatment period 7he active phase of this 9 month 
e:<tension study was followed t>y a run-out period, during which patients on the higher 
d"lse levels were down-titrated off medication. 

The daily dosages of paroxetine were 20mg, 40mg or 60mg. ThA daily dosages of 
clomipramine were 50mg, 100mg or 150mg. 

Assessments 

The study vis1ts and the assessments earned out at each visit are provided in the 
accompanying table. After screen1ng and enrollment (visit 1 ), patients returned to the clinic at 
the end of 6, 12, 18, 24, 30 and 36 weeks of treatment (visits 2, 3, 4, 5, 6, and 7) for evaluation. 

·-
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Efficacy Ev•Juation 
Study228 

Treatment Ph•M Run-out 
Ph•se 

Week (visit is at end of week) 1' 6 12 18 24 30 36 

Panic Diary Information X X X X X X X 

CGI X X X X X X X -
MSPS X X X X X X X 

sos X X X X X X X 
Data Sources Adopted from Table 3. p. 26. vol. 53. 

' th1s v1sit is at the start of week 1, the remainder (6-39) are at the end of week. 

Patients entered study 228 based solely on their willingness to continue and absence of 
sigmficant adverse events. Some key po1nts to bear in mmd. 

• A therapeutiC response 1n 187 was not an entry "ntena to 228. 

• The group of patients who responded in 187 is a subset of the ITT. 

• The of full and part1al relapse were defined a pnori 1n the protocol. 

39 

X 

X 

X 

X 

Response was defined as a !! 50% reduction from baseline in the number of full panic attacks 
(attacks containing at least 4 symptoms during the attack) over the last 3-week period in study 
187. Relapse was defined by the sponsor as a return to (or an increase to more than) the 
number of full panic attacks experienced during the study ; 87 during any of the 3-week periOds. 
Partial relapse was defined as an increase in the number of full pamc attacks during the 
second. fourth. sixth. eighth. tenth or twelfth 3-week periods during study 228, plus an increase 
in the CGI severity illness score by 2 points from the 187 end-point interval during the same 
period in study 228 (that is, week 6, 12, 18, 24, 30 and 36, respectively). 

Analysis Plan 

The ITT population consisted of all patients who had rece1ved !>tudy medication and who had 
data from at least one on-therapy assessm'!nt in this study 228. The ITT database was 
composed of 176 patients distributed as iollows: 68 in the paroxetine-treated group, 63 in the 
clom1pram1ne-treated group and 45 in the placeuo-treated group. 

A 

·._. .. 
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The number of panic attacks was totaled over each 3-week period. The primary variables 
considered in the analyses were; 

• the proportion of patients with zero full panic (4 of the OSM 111-R symptoms are 
required for a diagnosis of full panic attack) 

• the proportion of patients with a 50% or greater reduction in the number of full panic 
attacks 

• the mean change from baseline in the number of full panic attacks. 8aseline for t:.is 
study was considered to be the baseline of study 187. 

Other outcome measures were: CGI-severity score, the MSPS (fear and avoidance) and SOS. 

Two datasets were considered in the analyses. the visit-wise dataset (OC) and the extender 
dataset (i..OCF). These datasets also include the ba.iel•· 'and end-point (i.e., fourth 3-week) 
assessments from study 187. Baseline of this study was to be the baseline of study 
187. The OC dataset consisted of each patient's observation at each visit. The LOCF dataset 
was generated from the OC dataset: missing data were estimated by extending forward the 
data from t"e previous visit. If the first visit on active treatment was missed then the last visit 
from study 187 was not used to extend forward. The LOCF dataset was used at the timepoint 
at which at least 70% of the patients remained in the study. Since there were fewer than 70% 
of the patients in the placebo group with a valid tenth or twelfth 3-week (or week 30136) 
assessment, the primary limepoint in this study was the eighth 3-week (or VA'8k 24) period. 

The Mann-Whitney U was used to analyze continuous data; Fisher's Exact Tests were 
used to analyze the binary data; Log-rank tests were used to analyze the differences of survival 
curve distnbutions. TI-le paroxetme group was compared with both the clomipramine group and 
the placebo group: a significance level was set at P 0.05. 

Parenthetically. treatment comparisons under this protocol will be of suspect validity because 
randomization was lost at end study 187. Pat1ents entering study 228 were self-selected, 
as entry of eligible patients were based on willingness to continue and absence of significant 
adverse events. 

Baaeline Demographics 

Appendix Table 7.2.2.1 depicts baseline demographic characteristics. There were fewer 
tem•les in the placebo-1reated group, 25 (55.6%) than in the paroxetine-treated group, 43 
(63.:::%); this cMference was not statistically significant (p= 0.438, 2-tailed Fisher's exact test). 
Thsre are no differences in either mean age or race among the three treatment groups. 

Baseline Illness Severity 

Mean CGI-seventy scores for these pat1ents beg1nnmg of Study 187 were comparable 
(paroxetlne= 4.6. placebo= 4.4, and clom1pramme= 4.6:: · 
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Patient Disposition 

Appendix Table 7.2.2.1 depicts the patient disposition. The ITI population of 176 patients was 
distributed as follows: 68 in the paroxetine-tn!atment group, 63 patients in the 
clomipramine-treatment group and 45 patients received Placebo. 

Of patients in the paroxetine group, 74% completed the study, compared with 68% in the 
clomipramine group and 60% in the placebo group. 

Appendix Table 7.2.2.1 includes a table depicting mean dose over time. The mean daily 
paroxetine dose for completera was 42mg and for clomipramine, 105mg. 

Uae of Concomitant Medications 

Concomitant medication use reported during the study was reported by 26 patients (38.2%) in 
the paroxetine group, 24 pa\ients (38.1 %) in the clom•pram•r:e group and 13 patients (28.9%) in 
the placebo group. The most frequently used medications were those drugs with a CNS effect 
( 11.8%, 22.2% and 17.8% of the paroxetine, clomipramine, and placebo-treated patients, 
respectively). Medications with anti-panic effects (other than the agents under study) were not 
allowed during study 228. As in Study 187, Protocol228 specifically prohibited the conCCimitant 
use of benzOdiazepines. Some patient (2168 paroxetine patients. 3/63 clomipramine 
2/44 placebO patients) took them in spite of the prohibition (usually as an isolated incident) or 
benzodiazepines may have been administered for the treatment of panic attacks after the 
patients were withdrawn from the study. 

Etflca:.y Results 

Appendix 7.2.2.1 summarizes the efficacy results of sludy 226. 

The percentage of patients in the paroxetine group responding with a reduction in the total 
number of full panic attaCks to zero, was significantly better than placebo at last visit, for the 
LOCF analysis and OC analysis. There was no stabstically significant differences in the other 
pairwise comparisons. 

When the percentage of patients with a reduction of at least 50% in the total number of full 
panic attacks was examined, there was no statistically significant differences between any of 
the treatment groups for either LOCf or OC analyses. There was a trenJ at finai visit (LOCF 
analysis only). There was a higher placebo response rate during treatment (85-88%) in study 
228. 

0, v 

. .. 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



... ·J 
... ._ ... J 

45 

Significant differences between paroxetine and placebo groups at weeks 6, 12, 18, 24 and 36, 
with respect to mean change from baseline in total number of full panic attacks were noted 
(LOCF analysis). OC analytis revealed statistical significance (paroxetine vs placebo} onJy at 
week 6. There was no significant difference between comparisons of paroxetine vs 
clomipramine or comparisons between clomipramine vs placebo with respect to mean change 
from baseline in the totai•1Umber of full panic attacks for either datasets. 

Other outcome measures were CGI-severity, MSPS, fear and avoidance (as separate 
variables) and the SOS. Results are displayed in Appendix Table 7.2.2.1. There was a 
statistically significs.nt mean change in CGI-severity of iUness score at all time periods for 
paroxetine vs and clomipramine vs placebo comparisons. Data were consistent in the 
LOCF and OC analyses. 

Mean changes from baseline in MSPS total fear scores in paroxetine vs placebo comparisons 
were statistically significant (in favor of paroxetine) at all time periods for both LOCF and OC 
dataset analyses. In the clomipramine group, statistical significance over placebo was obtained 

at week 18 (LOCF analysis). 

ihere were no statistically significant differences between any group comparisons in the mean 
•taange from baseline in MSPS total avoidance score. 

A favorable response to treatment with paroxetine vs placebo was also recorded for the SDS 
work, social life, and family lifelhome responsibility scores at all timepoint$. (LOCF analyses). 
Clomipramine was less effective. 

Of the pataents who responded in study 187 (defined as those who had at least a 50% reduction 
from baseline in the number of full panic attacks an the las: 3-week period), 5 (8.3%) in the 
paroxetine group, 3 (6.0%) in the clomipramine group and 4 (10.8%) in the placebo group 
suffered a full relapse. There was no statistically differences between the groups. 

Conclusions 

LOCF analysis did reveal patterns of statistically significant differences in the panic inventory as 
well as in the majority of the secondary measuring scales. Only small numbers of patients 
experienced a full or partial relapse in the active treatment groups; 5 patients (8%) with full 
relapse and one patient (2%) with partial relapse in the paroxetine group, and three patients 
(6%) with full and two patients (4%) with partial relapse in the clomipramine group. In the 
placebo group, 4 patients ( 11%) expenenced a full relapse and the same number a partial 
relapse. Although this study was not designed to col!act relapse data. there was evidence 
hinting at a higher incidence of relapse in placebo-treated patien!s. There were, however, no 
significant differences between the treatment groups, and no significant difference in the time to 
full relapse. The main problem wrth tllis study was the r'otenti 11 bias secondary to non-random 
samples. Overall. no conclusions can be drawn from this data long-term anti-panic 
efficacy, prim3rily because of the probability of o;election bias in the non-randomized groups 
wh1ch were compared. 

• 
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Exanaion Study 222 

Jnv•tlgatora and location 

There were a total of 18 sites in the United States and Canada in study 222. Appendix Table 
7 .2.1.1 lists the principal investigator for each site in study 120. Wrth the exception of study 
lites 18 and 19, the investigators and sites were the same in thia extension study of 120. 

There were two stated objectives of this extension of the fixe\! dose study 120. The first was to 
evaluate the long-term (6 month) efficacy and safety/tolerance of paroxetine in the treatment of 
out-patients with panic: disorder. A sec:ond objective was to assess the relapse of panic: 
disorder in patients receiving either plac:et:,o or one of 3 doses of paroxetine after a positive 
response, then discontinuation of paroxetine. 

Population 

A total of 138 patients entered study 222. The number of patients per site ranged from 2 to 17. 
lmpr:ttar.t criteria for inclusion into study 222 consisted of completion of the 10-week treatment 
phase of study 120 with no significant ongoing adverse events. In addition, patients were 
required to have met the criteria for either full or parttal responder (during the last two weeks of 
the 10-week treatment phase of study 120 (partial responder had to have a reduction in 
the number of full panic: attacks during the last 2 weeks of study 120 relative to study 120 
baseline; full responder = '10 full panic attacks during latter 2-week interval.) Relevant exclusion 
criteria have been discussed previously in study 120. 

Design 

Study 220 was a 6-mont11. randomized, double-bhnd, parallel design chntcal trial conducted in 
two phases. The first phase, termed the maintenance phase, was a 3-month extension of the 
dose ranging study 120. In the maintenance phuse, patients continued on their respective 
treatment regimens which consisted of 10mg, ?.:lmg, or 40mg paroxetine daily or placebo for 
three months. 

Patients who were "responders" during the la:ot two weeks of the maintenance phase of study 
222 ar.d did not relap:.d during the of tho maintenance phase, that is the frequency of 
full panic attacks was equal to or greatP.r than the frequency observed at baseline in study 120, 
were pennitted to enter the second pl1:ose, the so-c,alled "re-randomization phase". In the re-
randomization phase, patients wera re-randomized to either their previous treatment regimen 
(placebo or 10, 20 or of paroxetine) or to placebo. There-randomization :":-;ose was 
of 3 months duration. Patients who COr"cleted the entire 24 weeks of treatment ended a 4-
week .. run-out period, during which the paroxetine dose was reduced by 10mg increments at 
weekly intervals. By the beginning of week 28, all patients were dispensed placebo. All doses 
were taken as single doses. 

.... · ,. 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



.· 
47 

Clinical visits were scheduled every four weeks during the 12-week maintenance phase, every 
N:o weeks for the first four weeks of the re-randomization phase, every four weeks for the last 
eight weeks of the re-randomization phase and at the end of the run-out phase (week 28), as 
noted in the outline of study procedures as shown in ·the pelow in the assessment section of this 
review. 

As ... sments 

A sc:Mdule of the assessments during protocol 222 are outlined in the table below. 

l 
WEEK: IMoal 4 

Vosd 

Serwen Evaluatlontl 

lnc;,s.oiVE <ciUStM l X 
C'rrter•a 

Eff1cacy E ·la\uatton 

PaniC Inventory and X X 
AAA 

CGI-seventy X X 

MSPS X X 

sos X X 

Efficacy Evaluation 
Study 222 

Maintenance 
-Phase- -Phase-

8 12 14 16 20 
-

i l i 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

Run-
Out 
Phase 

24 28 

_L. 
X X 

X X 

X X 

X X 

I 

The initial visit to ascertain eligibility for entry into the study was the final visit, week 10 of study 
120. As displayed in tl'!e table, assessments were made at end of weeks 4, 8, 12 (maintenance 
phase). 14, 16, and weeks 20. 24 (re-randomizatior. phase) and at the end of week 28 (run-out 
period). The sponsor prospectively defined in the protocol the following efficacy variables: 

• of patients who relapsed during the re-randomization phase 

• Time until relapse. measured from the beginning of tile re-randomization phase. 

During the re-randomization phase, a pat1ent was categorized as having experienc:t.'d a relapse 
if the frequency of full panic attacks per two weeks was equal to or greater than the l'n"'<!uency 
observed at b.1seline in study 120, and/or an :nr.rease of two or more points on the Cl,t severity 
of illness score from the week 12 visit of maintenance phase . ., 

·. 
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The sponsor considered the following variables of secondary interest: 

• Percentage of patients having zero full panic attacks per 2-week period 

• Percentage of patients with a 50% or more reduction from study 120 baseline 
and the number of full panic attacks per period 

• Mean change from study 120 baseline in the number of full panic attacks per 2-
week period 

• CGI (severity of illness}. 

Other variabies assessed, and discussed in my review were: MSPS, anticipatory anxiety and 
the SDS. 

Analyses Plan 

The intent-to-treat (ITT) population of those patients who recerved any double-blind 
medication and entered the mainterrancP. phase. All pat1t:-1ts in the ITI population, for whom at 
least one valid post-treatment efficacy evaluation was available, were included in the ITI 
efficacy analyses. The ITI population for the Randomization phase of Study 222 received the 
followrng treatments. 

• Placebo n=62 

• 10 mg Paroxetine n=12 

• 20 mg Paroxetine n= 13 

• 40 mg Paroxetine n=18 

Two sets of efficacy data fllere examined, the visit-wise (OC) dataset and the endpoint dataset 
(LOCF). In the former dataset, efficacy data were evaluated only for the timepoint when it was 
c.ollected. No data were canied forward to estimate missing data points. The latter dataset 
consisted of each patient's last available observation in the re-randomization phase, one 
observation per patient. The LOCF dataset was considered to be the primary dataset by the 
sponsor. 
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The pool of all three paroxetine-to-paroxetine dose groups versus the paroxetine-to-placebo 
groups at the end of the re-randomization phase was the primary comparison of interest. Of 
secondary consideration were comparisons of these pools at each visit and also paroxetine-to-
paroxetine versus paroxetine-to-placebo within each. dose level at the final visit. These placebo-
treated patients randomized to placebo during the entire study were excluded from the 
statistical analyses. In the maintenance phase of study 222, mean changes in number of panic 
attacks, percent of time engaged in and intensity of anticipatory anxiety, CGI-severity of illness 
score, MSPS and SDS were based on differences from study 120 baseline value for patients. 
For the re-randomiZatjon ohase, mean changes in these efficacy scales were expressed as 
change from last visit at the end of the maintenance phase. 

With respect to statistical methodology, either the Cni Square test or Fisher's Exact test was 
used to analyze the proportion of patients achieving a response per two-week interval, including 
the proportion having zero full panic attacks and achieving a 50% or greater reduction in the 
number of full panic attacks, as well as including the proportion relapsing. Relapse during the 
randomization was defined as patients having a number of full panic attacks greater than 
or equal to the paroxetine 120 study baseline number of full panic attacks and/or greater than 
or equal to 2 point increase from the last maintenance schedule CGI severity of illness score. 

Survival analysis of clinical time to relapse during the randomization phase was to be analyzed 
using the Cox proportional hazards metbUdology. Patients not a relapse were 
ce•;sore:j i-'cwe•;er, tre 3mctmt of pa:ie;,!s who relapse<j 1n tha paroxetine-to-
parcx::;t:c,e s·oup 4. 7%). the t:one to relapse analtsis was not uone. 

The calculation of change from baseline (change= score- baseline score) required a baseline 
value. Therefore. if a patient was missing a baseline evaluation for a variable. anv subsequent 
data was not analyzed. Mean change in CGI severity of illness and the additional efficacy 
variables was analyzed us1ng parametric analysis of the vanance modeL Mean change in the 
number of full panrc attacks and other panic inventory variables were analyzed using the 
nonparametric Mann Whitney U test. which performs analyses on the ranked data. 

All statistical compansons were 2-talled and perform at the 5% significance level. 

Baseline I 'tmographics 

Appendix 7.2.2.2, tables 1A and 18 provide baseline demographic characteristics. In the 
maintenance phase which cons1sted of the placebo and 3 paroxetine treatment groups, the four 
treatment groups vJere comparable with respect to mean age and age distribution (mean = 34 
to 38 years). Females were roughly twice as prevalent at in all groups, except for the 
40mg/day group where 58% :he patients were female. ·, ne four treatment groups weat: 
comparable with respect to !"ace distribution; the predominant ra ..e was Caucasian (77 to 93%). 
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Summary of Rolapae During Randomization Phase 
Study 222 

Treatment Group Rela.,Se · Mean Time 

% (days) 

10 MG -> PlACEBO 2/12 16.7 11.0 

20 MG -> PlACEBO 16.7 24.5 

40 MG -> PlACEBO 7/13 53.8 18.9 

TOTAL PAROXETINE -> PLACEBO 11/37 29.7 18.5 

PAROXETINE 10 MG 0112 0.0 -
PAROXETINE 20 MG 1/13 7.7 28.0 

PAROXETINE 40 MG 1/18 5.6 14.0 

PAROXETINE TOTAL 2143 4.7 21.0 

Treatment P-value. % Relapse Par vs Pia: 0.002• 
Data Source. Adapted from Table 15. p. 171 on Volume 1 of July 7. 1995 submiSSion 

Relapse • Numller of Full Par 'Allac:ks >= Study 120 baseline ANOIOR >• 2 point increase from laal CGI Sevel1ly of 
tunas. 

• Treatment p-value companng% Relapse Total ParOJ<ellne ·>Placebo vs Paroxetor.e Total from Cho-square test.sognificant for 
alpha=O OS 

In this 6 month study more than 50% of the patients treated daily with doses of the 4Qmg 
paroxetine dose andre-randomized to placebo relapsed. Whereas fewer patients (17%) 
treated with the less efficacious doses of 10 and 20mg/day were reported to have relapsed. In 
contrast, only 5.6% of patients continuing to take paroxetine at the 40mg/day dose relapsed 
during there-randomization phase, and the two smaller and less efficacious doses of 10 and 
20mg/day were characterized by a 0 and 8% relapse rate during the re-randomization phase. 

Time to relapse was addressed by the sponsor. As shown in the above table, the mean time to 
relapse after crossing over to placebo occurred for most patients within the first 4 weeks, 
ranging from 11 to 25 days. Time to relapse in those paroxetine patients continuing to take 
paroxetine ranged from 14 to 28 days. 

Appendix 7.2.2.2 summarizes the other efficacy results of this trial. 
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Table 5A of Appendix 7.2.2.2 displays the percentage of patients ret!ponding with zero full panic 
attacks over 2-week intervals in a 12-week maintenance phase for the OC dataset only. 
Table 58 summarizes the percentage of patients responding with zero full panic attacks over 
two week intervals in the twelve week re-randomization phase for the observed cases. In the 
first part of this table, data are shown for patients in each of the three paroxetine dose groups 
who were re-randomized to placebo or continued paroxetine treatment. Despite that fad that a 
trend existed with regards to a consistently greater response among patients continuing on the 
paroxetine compared to paroxetine-treated patients crossing over to placebo, none of these 
differences in response within each paroxetine dose group was statistically significant. The 
primary comparison was the placebo vs. Paroxetine contrast pooled over the three a.dive arms 
at the end of there-randomization phase. as stated in the original protocol (p. 21. sedion 
entitled, "Statistical Methodology"). As shown in the second part of this table, when data are 
combined across the three paroxetine doses and comparisons made between paroxetine to 
placebo and paroxetine to paroxetine groups for the percentage of patients with zero full panic 
attacks, the percentage of patients in the paroxetine to paroxetine group with zero panic attacks 
remained above 85% between end of maintenance and endpoint (86% to 91%). whereas the 
percentage of responders in the paroxetme to placebo group fell from 81 to 73%. The 
difference between thsse two combined groups at endpoint was stat1st1cally significant (91 vs 
73%, respectively; p = 0.044). In the OC dataset, there was a statistically Significant difference 
between these two groups at the seventh and eighth two-week periods. 

The percentage of pat1ents responding with a 50% or greater reduction from baseline in the 
number of full pamc attacks during the maintenance phase is presented in table SA for the 
observed cases dataset. The percentage of patients responding was similar betwef': , the 
placebo and three paroxetine dose groups during the majont·; of the two week intervals in this 
twelve week maintenance phase. Re-randomization phase data are presented in two parts in 
Table 

In the first part of the table. the1r last visit in the phase all patients who were 
rerandom1zed for placebo or continued paroxetine responded with a 50% reduct1on in attack 
frequency. In the second part of Table 68, the data were comuined across the three paroxetine 
dosages and comparisons were made between the paroxetine to placebo and paroxetine to 
paroxetine ijroups for the percentage of patients with at least a 50% reduction in number of full 
panic attacks. The differences between these two groups at endpoint was not statistically 
significant. whereas a comparison of paroxetine-placebo vs. Paroxetine total, revealed a p-
value of 0.05. 

The mean change from baseli11e in number of full panic attacks over two-week intervals in the 
12-week maintenance phase is presented in Table 7 A for the observed cases dataset. The 
mean number of full panic attacks at baseline in Study 120 was between 6.48 and 6. 75 in the 
placebo and paroxetine 10mg and 20mg groups, whereas in the paroxetine 40mg group the 
mean value was higher. At Study 120 endpoint. the mean decrease in number of full panic 
attacks relative to baseline was between 5.86 and 6.23 in the J.Jiacebo and paroxetine 10mg 
and 20mg groups, whereas 1n the paroxetine 40mg group the mean decrease was higher 
(8.18). 

A v 
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The mean change from end of maintenance phase in numbP.; of full panic attacks over 
week intervals in the 12-week re-randomization phase is presented in Table 78 for the 
observed cases and endpoint datasets. In the first part of Table 78 data are shown only for 
patients in each of the three paroxetine dose groups·whQ were re-randomized to placebo or 
continued paroxetine treatment. At the last visit in maintenance phase there was no 
appreciable difference between the groups when one considers the standard errors between 
the groups compared. At endpoint, the mean number of full panic attacks among patients 
continuing on paroxetine 10, 20, ('r 40mg did not change appreciably from end of maintenance. 
The mean number of attacks amoag patients re-randomized to placebo increased by 0.79, 
1.33, and 3.73 in the 10, 20, and 40mg paroxetine groups, I"'!Spectively. However, because of 
overlapping standard errors and lack of power the significance, if any remains questionable. 

The mean change from end of maintenance phase in CGI severity of illness score in the 12-
week re-randomization phase !s presented in Table 8. data are shown only for patients in each 
of the three paroxetine dose groups who were re-randomized to placebo or continued 
paroxetine treatment. At the last visit in maintenance phase, the mean CGI severity of illness 
scores in the paroxetine 10. 20 and 40mg groups that were re-randomized to placebo were 
slightly less than values in the corresponding paroxetine-to-paroxetine groups. Patients 
crossing over to placebo showed a mean increase in severity of illness at endpoint. In contrast, 
patients continUing on paroxetine treatment showed no change in CGI severity of illness score. 

The mean change from end of maintenance phase 1n 1ntens1ty of anticipatory anx1ety over two-
week Intervals 1n the 12-week re-random1zat1on phase 1s presented 1n Table 98 for the OC an.l 
LOCF datasets. There were no differences between any of the treatment groups. 

The mean change from end of maintenance phase in overall MSPS fear score in the 12-week 
re-randomization phase is presented in Table 10A for the observed cases and endpoint 
datasets. At endpoint. the mean MSPS fear score among patients continuing on paroxetine 10, 
20 and 40mg increased by 0.42 and 0.09. and decreased by 0.16, respectively. For the 
combined paroxetine-to-paroxetine groups, tt"l.e mean value at endpoint was an increase of 
0.07. whereas patients in the combined paroxetine-to-placebo group showed a mean increase 
in score of 1.69. The difference between these two combined groups at endpoint in mean 
MSPS fear score was statistically significant, 

The mean change from end of maintenance phase in overall MSPS avoidance score in the 12-
week re-random1zation phase is presented in Table 11 for the OC and LOCF. There were no 
statistically significant differences. 

The mean change from end of maintenance phase in SOS work score 1n the 12-week re-
randomization phase for OC and LOCF datasets failed to demonstrate statistical significance 
(table 12). 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



54 

Conclusions 

When all paroxetine-to-paroxetine groups are pooled and compared to all paroxetine-to-olacebo 
groups, there is a statistically significant difference in terms of percent relapse (4. 7% vs. 29. 7%, 
respectively; p= 0.002). Mean times to are comparotble (21.0 vs. 18.5 days, 
respectively). 

Additionally, when one compares groups within the 40mg/day dose level, patients continuing 
paroxetine (paroxetine-paroxetine) treatment relapsed at a rate 9-folc:! higher than patients 
discontining paroxetine (paroxetine-placebo (54 vs 6%). Due to the small number of 
paroxetine patients relapsing at the other dose levels, statistical testing for those comparisons 
were not performed. The vast majority of aU patients relapsed within the first month after 
crossover. 

7.3 Summary of Data Pertinent to Important Clinical Issues 

7.3.1 Predictors of Response 

Sub-group analyses of three efficacy variables, namely mean change from baseline in the 
number of full panic attacks. number of patients having zero full panic attacks and reduction :! 
50% from baselme of number of panic attacks were performed on each of the four short-term 
s:udies; 108, 120, 187 and 223, with the following covariants: gender and baseline severity of 
illness. For all four stud1es, there was no significant effect of these covanants on the three 
efficacy vanables at prjmarv endpojnt, as defined previously in my review, except for the zero 
full panic attacks in study 223, where alprazolam-treated males demonstrated a high rate of 
response. In all four stuaies. there were statisticaiiJ significant covariant effects for baseline 
severity for one or more efficacy variables. For change in mean number of full panic attacks, 
the patients in the more severe cohort showed more improvement. whereas higher proportions 
of patients in the less severe cohort showed zero full panic attack\'\ and reductions of :: 50% in 
number of full panic attacks. As pointed out by the sponsor, this is not surprising, in light of the 
fact that patients with a higher frec;uency of panic attacks at baseline would be Bxpected to 
have the greater r.·argin to reduce the number of their panic attacks. There were no other 
consistent statistically significant findings awross these studies. 

7.3.2 Size of Treatment Effect 

The efficacy data for st1.1 120, 187 and 1 08 were examined to estimate the magnitude of the 
treatment effect si:te, with ·aspect to the efficacy variable mean change from baselir.6 in the 
number of panic attacks and are summarized in the table which follows. The efficacy data for 
study 223 was not included because of the fact that it was a failed !!tudy. The evaluation of 
treatment effect in s•udy 120 focused on the 40mg dose group. c.omipramine, which was 
used as an act1ve :;ontrol drug for protocol 187, is als::. incorporated into this table for 
comp;msons. Ciomipramine is not an established treatment for panic by our standards. 

The differences between paroxet10e and placebo in the mean o::hange from baseline at the final 
study week favored paroxetine over 
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Summary of Ethtct Sizes• 
In 

Positive Panic Disorder Short-Tenn Trials 

Treatment Mean Change from Absolute Change from 
Group Buellne In Number Baseline to Endpoint 

of Panic Attacks In Number of 
Panic Attacks 

120 -3·· 9.6 to 0.5 
(40mg dose) 

187 ·3 17.9 to 3.8 ·-
187 +0.1 15.3 to 4.6 

clomipramine 

108 -6 21.2 to 5.2 

• Difference between drug and placebo means at final week in pamc disorder datasets. OC at 
last visit. paroxetine/placebo difference (negative numbers indicate paroxetine was superior to 
placebo and positive numbers indicate placebo was superior). 
•• Note that the time interval for recording panic attacks was 2 weeks for 120 and 3 weeks for 
both 187 and 108. Hence. these ftgures are not dtrectly comparable. 
A 50% reductton in the frequency of panic attacks and the proportion of patients who are panic-
free are often regarded as indices of climcal improvement in panic disorder trials. Recently, a 
meta-analysis by Boyer (Int. Clin Psychopharmacol,1 0:45,1995) was conducted which 
evaluated the treatment effect size of a number of anli-panic agents. based on the proportion of 
patients considered to be panic-free at endpoint. The conclusion from their analyses was that 
the treatment effect s1zes for paroxetine were comparable to or even exceeded those for 
fluvoxamme. 1mipram1ne and alprazolam. 

7 .3.3 Choice of Dose 

Based on one fixed-dose study (study 120), the minimum effective dose of paroxetine in the 
treatment of panic disorder is 40mg per day. In this study, pairwise comparisons of outccm:e 
measures between placebo and the 1 0 or 20mg paroxetine doses were not statistically 
significant. The only pairwise comparisons which were statistically significant were the 40mg 
paroxetine vs placebo comparisons. Nevertheless, the dosing recommendation by the sponsc; 
is for patients to begin treatment with a 1 Omg/day dose of paroxetine with titration based on 
efficacy and tolerability to 60mg.lday. These dosing recommendations are similar to those 
which exist for patients with depression. 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



56 

7.3.4 Duration of Treatment 

Study 222 was a six month extension of stt.ao:ty 120 to assess the long-term efficacy of 
paroxetine in the treatment of panic disorder. This study. was divided into a three month 
mainter;ance phase followed by a three month re-randomization phase. Overall, based on the 
response of paroxetine-treated patients by such measurements as zero panic attaclca, 
reduction in number of full panic attacks and mea" change from baseline in the number of full 
panic attacks there was inconclusive evidence for efficacy in this extension study. For the most 
part, paroxetine was not consistently superior to placebo in comparisons of the eflic:acy 
measures. However, in terms of relapse prevention, the findings demonstratl! that paroxetine, 
particularly at the 40mglday dose, was effective in preventing relapse of panic diSorder 
symptoms after 22 weeks of treatment (paroxetine relapse rate = 5.6% vs. placebo rate= 
53.8%). 

7.4 Conclusions Re£arding Efficacy Data 

Table 7.4 summanzes the efficacy results for the four pamc disorder studies at week 10 in the 
two ten-week stud1es (120 and 223) and at week 12 in the two twelve-week studies (108 and 
187). 
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Table 7.4 
Summary of Efficacy Results for the Panic Disorder Program Short-Term Trials 

(Significance of Drug/Placebo ComparfsonaJ 

Panic Inventory 

./ I .,:::. J 
\,:' --

Study Active Drug •t. Reduction' •t.S0%1 2 Mean • From CGI Severity 
Group 

LOCF, 

120 PAR 10 ns 

PAR20 ns 

PAR40 tr 

106 PAR • -

187 PAR • 

CLO • 

223 PAR ns 

APZ ns 
1)Significance Codes For Studies 108, 187 and 223. 

Significant Codes For Study 120: 

2) Panic invento> • consists of 3 items: 

3) LOCF = Last Observation Carried Forward 
OC = Observed Cases 

Baseline' 
OC' LOCF oc LOCF oc LOCF 
ns ns ns ns ns ns 

ns ns ns tr ns ns 
• ns ns • .. tr 

• • • ns tr • 

ns • ns • ns • 
ns ns ns ns ns ns 

ns ns ns ns ns ns 
ns ns ns ns na ns 

ns=non-significant. tr=trend *=sigiiiiiQnt 
ns=non-significant, tr=trend (0.019 < p 0.05), *=slgnlflcant (p 0.019) 

• • • 
percentage of patients with zero or 1 panic attack 
percentage of patients with a 51l% or greaw redlldlon 
Mean change from baseline in the number ol panic 11118cks 

oc 
na 
ns 

* 

• 

ns . 
ns 

na 
na 
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Table 7.4 

Summary of Efficacy Results for the Panic Disorder Short-Term Triala 
(Significance of Drug/Placebo Comparisons) 

Panic Inventory 

Study lctive Drug MSPS-Fear MSPS-Avold AnU.:Ip.Anx 
Group LOCF3 OC3 LOCF oc LOCF oc 

120 PAR 10 ns ns ns ns ns ns -
PAR20 • • ns ns ns ns 
PAR40 • • ns tr ns ns -

-
108 PAR not measured 

187 PAR • • • ns not measured 
ClO • • • • not measured 

223 PAR ns tr ns ns ns ns 
APZ ns ns ns ns ns ns 

1)Sigllilicance Codes For Studies 108, 1801 and 223: ns lr=lrend 

Significant t;odes For Study 120: 

2) LOCF= 
oc = 

last Observation Carried Forward 
ObseMid Cases 

• = signrr.canl (p!:0.05) 
ns= non-significant, tr=trend (0.019 < p 0.05) 
• = significant {p .5 0.019) 

() . . 
. 
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In the fixed-dose study (study 120), the 40mg dose group showed significant improvement in 
two of the three panic inventory measures. as well as the CGI severity 8COl8 and phobic fear 
scale. Study 120 was a marginally positive study. 

Study 106 provided evidence to sul)port the efficacy of paroxetine in the treatment of panic 
disorder with respect to two of the panic inventory categories and the CGI..S. Study 108 a 
positive study. 

Study 187 provided strong evidence to support the efficacy of paroxetine in the treatment of 
panic disorder across muffjple domains panic disorder including: panic fr.quency, CGI..S, 
phobic avol<ia"'ce and fear (in LOCF but not OC analyses). Additionally, statiatically significant 
differences recorded at many time points in addition to the endpoint. 

Study 223 was c.onsidered either a failed or negative trial, depending on whether one considers 
the administered doses of alprazolam sufficient to produce a therapeutic response. There was 
no evidence of superiority for either paroxetine or alprazolam over placebo. While it is not 
possible to fully explain the outcome of this tnal, strong existent placebo responses may nave 
been one of the factors. 

In summary. 3 of the 4 studies demonstrated varying degrees of efficacy for paroxetine in the 
treatmert of panic disorders. Significant improvement in a preponderance of outcome variables 
measura.! at endpoint occurred in studies 187 and 108. both Eurc..pean studies. Of the two 
U.S. studies. study 120 was marginally positive and study 223 was a failed or a negative study. 

8.0 Safetv Findings 

8.1 Methods 

The clinical safety of paroxet1ne used in the treatment of panic disorder was evaluated through 
the analysis of adverse expenence reports. clinical laboratory analytes. vital signs and ECGs. 
The search for senous events included on evaluation of dt.ath(section 8.2), dropouts due to 
adverse events (section 8.3) and an evaluation of other events identified as serious by the 
sponsor (section 8.4). In addition, routine withdrawal phenomena and abuse potential are 
discussed in s&ction 8.5.6, available infonnation pertaining to human reproduction experiences 
is provided in saction 8.5.7. Overdose experience in patients exposed to paroxetine is 
discussed in section 8.5.8. Section 8.6 provides a summary of adverse experiences to be 
considered both importani and possibly/ probably related to exposure to paroxetine. Serious 
events considered unlikely to be drug-related are displayed in section 8. 7. Drug-demographic, 
drug-disease. drug-drug interaction are summarized in section 8.8. 

Additionally. tht: data base were examined to determine if there 'Nere any gender-related 
differences as well as age and race-related differences in adverse experience rates. Potential 
dose-response relationships were examined. 

As a comronent of th1s review. an audit of randomly selected CRFs was done. The CRFs 
which were aud1ted are identified in the Appendix 8. 1. Ten volumes were submitted and 
rev1eNed. Results are presented in 5.1.4. 

·. 
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TABLE 43 
Srucly: 223 

Mean Change from Baseline in Jnrensiry <•f Anliciparory Anxiery I 

LAST OBSERVATION CARRIED FORWARD ANALYSIS 
Treatmem Treatment Week 

Groups BL Mean Wk I and 2 Wk 3 and 4 Wk 5 and 6 Wk 7 and8 
n X n !J. n !J. n !J. n !J. 

Paroxerine 68 J:J6 66 2.92 67 1.53 67 -0.53 67 -0.59 
Alprazolam 70 69 1.94+ 69 1.18 69 I .57•+ 59 -1.47 

PLA 67 3.36 67 2.21 67 1.67 67 -0.59 . 67 -1.06 
2-sided p-values for pairwise cr.mparisons 

Paroxeline vs. PLA N!S .100 .680 n! .414 
Par. vs. A1pt azo1arn N/S .013* .499 .042* 
A1prazolarn vs. PLA N/S .542 .285 .022* .344 

OBSERVED CASE ANALYSIS 
Treatmenl Trcarment Week 

Groups BL Mean Wk I and 2 Wk 3 and 4 Wk 5 and 6 Wk 7 and8 -
n X n !J. n !J. n !J. n !J. 

Paroxetine 68 J.30 66 2.92 57 1.31 53 -L37 )I -1.47 
Alprazolarn 70 3.89 1.94+ 63 1.12 62 -1.94* 61 ·1.87 

PLA 67 3.36 67 2.21 59 1.69 59 ·0.77 53 -1.33 
2-sided p-values for pair"'ise cumparisor.s 

-- Paroxelme vs. PLA N/S .100 .383 .115 JlT9' 
- Pa.. vs.A1prazo1arn N/S .on• ·" !2 .205 --:29'1 
Alprazolam vs. PLI'. N/S .542 .259 .oos• '-:w.J 

Significant for alpha = 0.05: • active drug vs. placebo, + alprazolam vs. paroxetine N/S =' Not Significant 
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TABLE43 
Study:223 

Mean Change £rom Baseline in Intensity or Amicipatory Anxiety 
LAST .YATION CARRIEDFORWARD ANALl:SIS 

Treatment Treatment week 
Groups Wk 9 and 10. 

n X n .1 n A 

Paroltetine 011 -0.94 
Alpruolam 7U -1.59 

PLA 07 -LUll 

2-suled p-values lor patrwise comparisons 
Parolte\\ne vs. PLA 
Par.vs. Alprazolun .:ZO!I 
Alprazolun vs. PLA :1._47 

. '>'t:.LJ CA E ANALYSIS 
Treatment Treatment Week 

Groups Wit 'I and 10 
n X n .1 n A 

... 
Pli'oxeune -1.70 
AJpruoJam 60 -1.98 --1 PLA 51 -1.20 

2•110ed p-vllues ror pllrwtse compansons I 

raroxeune vs. PLA I .Ml I I I Par vs. AJpruolam : AlprazoJam vs. JILA 1 

"· ' 

J,, \l!l 
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TABLE 44 
Study:223 

Mean Change from Baseline in SDS Work 
LAST CARRIED FORWARD ANALYSIS 

Treau:>enl Treatment Week 
Groups BL Mean Wk4 WkfO < 

n X n A n A 
Paroxetine 60 4.31 57 -2.94 58 -3.08 
Alpruolarn 3.98 61 -2.30 65 -2.66 

t'LA 64 4.23 57 -1.85 64 -2.17 
2-sided p-values for pa1rwise comparisons 

Paroxettne vs. PLA .8!10 .025• .059 
Par. vs. Alprazo1arn .534 .186 .3&"6 
Alprazo1arn vs:l'LA .630 .359 

OBSERVED CASE ANALYSIS 
Treatment Week .... 

Groups BL Mean Wk4 WI<. I 0 
1- n X n A n <l I 

g 

Paroxetme 60 4.31 55 -2.91 48 -2.88 
Alprazola.n 65 3.98 59 -2.33 58" -2.63 

PLA 64 4.23 55 -1.92 50 -2.5'1 
2-sided p-values lor pairwise companson, 

vs. PLA .880 .051 .590 
Par. vs. A1prazolarn .534 .255 .622 
Alprazolarn PLA .63()_ .412 .934 

• Significant for alpha = 0.05 

. '1 
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TABLE 45 
Study: 1'3 

Mean Ch:tnge from in SDS Life 
OBSERVATION CARRiED FOj(WARD ANALYSIS 

Treatment Treatmenl Week 
Groups bL Mean Wk4 WkiO 

n X n A n X n A n A 
Paroxetine 61 4.86 59 -2.45 60 -3.24 
Alprazolam 66 4.67 62 -2.09 I 66 -2.65 

PLA 65 5.03 58 -I.Sll . I b5 -2.18 
2-sided p-values tor pairwise compansons 

Paroxetine vs. PLA .737 .055 .024• 
Par. vs. Alprazolam .702 .418 .207 
Alpraz.olam vs. Pl:A .465 .262 .309 

()BSERVED CA E ANALYSIS 
Treaunem Treatment Week 

Groups BL Mean Wk4 WkiO 
n X n A n A n A n A 

.... 
Paroxetine 61 4116 57 -2.53 49 -3.30 
Alprazolam 66 4. 7 59 -2.11 511 -2.65 

PLA 65 5.03 55 -1.61 5U -2.42 
:.. p-values for pairwise comparisons 

._ 

Paroxetme vs. PLA .131 .104 
Par. vs. A!prazolam .702 .194 
Alprazolam vs. PLA .465 .284 .664 

- - --- ---

* - Significant for alpha = 0.05 

A 
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TABLE 45 
Study:223 

Mean Change from Baseiine in SDS family Ufe 
LAST OBSt>R VA TION CARR lED FOR WARD ANALYSIS -

Treaunent . Treaunen: Week 
Groups BL Mean Wk4 \Vk 10 

n X n d n {l n {l n {l 

Paroxetine 61 3.97 59 -2.14 60 -2.65 
66 4.04 62 -1.71 66 

PLA 65 J.7o 58 -1.06 65 -1.73 I 
2-sided p-values for pairwise comparisons ! 

Paroxeune vs.l'l:"A .664 .042• .045• 
Par. vs. Alprazolarn .1''16 .4l5 .572 

· "· PLA .565 .218 .141 
OBSERVED CASE ANALYSIS 

Treaunent Treaunent Week 
Groups BL Mear. Wk4 WkiO 

n }1. n {l n {l n {l n 
-

Paroxetme 61 3.97 57 -2.23 49 -2.69 
Alpruo1arn 66 4.04 59 -1.87 58 -2.60 ; 

1----- -PLA 65 3.76 55 -1.07 50 -2.21 
2-sided p-values for pairwise comparison· -

Paroxetine vs. PLA .664 .036" 
1-par. vs. Alprazolarn .896 .507 .859 
i Alprazolarn vs. PLA .565 .151 .461 

-

"' - Significant for alpha = 0.05 

} 
j 
! 
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Appendix 7 .2.2.1 
Principal Investigators (Study 228) 

City, Country 

Barcelona, Spain 

Budapest. 

Nanges, France 

Pisa, Italy 

Aarhus, Denmark 

. 

Amersfoort, The Netherlands 

Montigny-sur-Sambre, Belgium 

Bordeaux, France 

Viloria, Spain 

Fredrikstad. Norway 

Bergan Norway 

Bellelay, Switzerland 

Porto Vecchio, France 

Tei-Hashomer, Israel 

Paris, France 

Bristol, UK 

Dublin, Ireland 

Aalborg, Denmark 

I 

I 
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Myriam Peeters 

A Querido 

Arlette Seghers 

Pierre Le Boubey 
Michel Rigaud 

Birgit Severin 

llan Treves 

Richard Van Diijk 

Myriam Van Moffaert 

r J6zsef Varga 
Tim Webb 

I Paul Willemse 

Jean Wilmotte 
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Appendix 7.2.2.1 
Principal Investigators (Study 228) 

City, Country 

Lier, Belgium 

Amersfoort, The Nethertands 

Brussels. Belgium 

Caen, France 

Copenhagen. Denmark 

Hod Hasharon, Israel 

Amsterdam. The Netherlands -
Gent, Belgium 

Pees, Hungary 

Bury St Edmunds, UK 

Mouscron, Belgium 

Marchienne-au-Pont, Belgium 
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Treatment 
Groups 

PAR 
!"LA 
CLO 

Treatment 
Groups 

PAR 
PLA 
CLO 

reattntnt 

n 
68 
45 
63 

Number 
Extended 

70 
46 
64 

TABLE 47 
Study: 228 

Demographic Characteristics of Extension Sample at Baseline• 
Age (years) Sex [n(%)} 

Mean Range Male Female 
35.0 20. 66 25 (36.8) 43 {63.2) 
36.7 19. 62 20 (44.4) 25 (55.6) 
34.9 20. 53 28 (44.4) 35 (55.6) -

TABLE 4R 
Study: 228 

Patient Rates 
:.Otent to Treat Completers [n(%)) 

Sample Wk6 Wk 12 Wk 18 Wk24 
68 64 (94.1) 61 (89.7) 57 (83.8) 55 (80.9) 
45 39 (86.7) 39 (86.7) 35 (77.8) 31 (68.9). 
63 56 (88.9) 54 (8,5_.7) 4P, (76.2) 44 (69.8) 

I 

Race [n{%)) 
White Non-White 

68 (100.01_ 0 (0,0) 
45 (100.0) 0 (0.0) 

-
63 (100,0)_ 

.... 

Wk30 Wk 36 
51 {15.0) so (73.5) 
29 (64A) . 27 (60.0) 
44 (69.8) 43 (68.3) 

... 
/ 
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TABLE 50 
Srudy: 228 

Response Rates · Number of Full Panic Auacks 10 Zero 
LAST ['vA.TlON ,::NAL) .:;!'\ 

neaanent week 
Treatment BL'"Mean :Zncl J-weekS 4th 3-weekS liiJi l-weeE ' 

Groups n -x- n N n N (%) n I FJ tCi\ ..... - , 

PAR 66 175 64 44 (68.8) 65 47 (72.3) 65 45(69.2} 
I' LA 43 14.3 42 26 (61.9) 43 28 (65.1) 4J JU(09.8) 
CLU 63 16.0 58 43 (74.1) 58 41 (70.7) 58 4:f 

2 - staed p - values tor paJTWase compansons 
PAR YS PLA. 0.20 U.S:j U.52 r.oo 
CUJ YS PLA. 0.34 U.ZI U.66 (Jbt) 

... 
PAR vs CLO o:1:r 0.85 0.69 

'c.1i ( .lSlS 
Treatment Week I 

Treatment BL• Mean 2m1 J-weekS 4•11 3-weeks ·6th 3-v.eeks 
Groups n X n N n N n N (%). 

PAR 66 17.5 64 44 {611.8) 61 44 (72.1J 58 41 (70.7) 
PLA 43 14.3 40 _].6 {0:1.0) 36 25 {69.4) 33 26 (74.3) 
CLU 63 16.0 42 (73.7) 52 37 {71.2) Sl -39li63} 

2 - sided p - values for pauw1Se compansons 

PAR vs PLA (J.20 Ol!J 0.1!2 0.81 
CLU vsPLA 104. OJ IS 1.00 1.00 
PAR vsCLO lf.73 0.09 1.00 0.52 

• R•ciiftnf! fnr !his srudv IS considered to be e baseline or Stud•· y 

\ 
' I 
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• 

-TAI3LI:. 
Study: 228 

Response Rates • Number of Full Panic Attacks Reduced to Zero 
P0RWARD 

Treatment Week 
Trearment 81h IOih J-weeks 121ll _ 

Groups n N (%) n N (%) n _1'1_ {'II>) 
PAR 0) 48 (73.8) 65 45(69.2 65 55 (84.6) 
t'L.A 43 (0::>.1) . 44 44 :.tel (5Y.IJ 
CLO :Its 4::> (77.6) 58 39 (67.2) :Its 42 (72.4) 

2 • Steleel p • values tor pauwiSe compamons 
PAR vs t'L.A 0.39 0.114 D.004 
l.:W VS l'L.A O.ll! I.W 0.20 

... 
PAR VS l.:W 0.68 0.115 D.l2 

[ v J:.L .YSIS 
Trearment Week· 

Trearment !llh 3-weeks lOili 3-weeks 121h 
Groups N (%) n N (%) -n n N 

PAR 54 3\1 (72:1.) 50 34 (6!1.0) 49 
PLA 21 (07.·1) lY _!72.4) 25 1::1 lOU.UJ 
LL.U_ 45 37 (!12.2) 43 29 (67.4) 4Z j I (7.i.IS) 

2 • s1Cle<l p • values ror p&rwJse r.ompansons 
PI\R vs PLA 0.81 OJ:!O 0.043 
CW vs t'L.A 0.18 0.':10 0.93 I 
PAR vs l.:L.U 0.34 I.W 0.31 

• Jiaseune for this study IS considered to be lhe baseline ol y Stud .. y 

j 
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TABLE Sl 
StuGy: 228 

Response Rates • SO% redu,tion from baseline in numbet of Full Panic Attacks 
[P:ST A TIOFI FllRw ARD i\Fli\I:YSIS 

Treaunent Weelt 
Treatment BL• Mean 2itd J-weeliS 4th 3-weeks 6th 3-weeks 

Groups n X n N ('ll>) n ('ll>) n N ( ... ) 
f'AK 66 17.:1 64 )IJ ('fl..2) ()5 ()} (93.8) 65 62 (Y5.4) 1 

f'LA 43 14.3 41 35 (115.4) 42 36 (85.1) 42 36 (!5.7) 
CLO 63 16.0 :>ts su (116.2) 58 51 (87.9) 58 54 (93.1} 

2 - stded p - values for pauwiSe compansons 
PAR vs PLA 0.20 0.33 0.19 o:u ..... 
CLU vs PLA 0.34 I.UO 0.77 o:3f 
I'AR vs CLU 0.73 0.38 0.35 0.11 

$ 
;VED , ,..,., .YSIS 

Treatment Week 
Treatment Bt.• Mean 2nd 4th 3-weelcs Qll\ 

lJ:oups n X n N ('ll>) n N (%) n N ('ll>) . r--ru 66 11.5 64 59 (92.2) 61 58 WIT> SE 56 (9li.6) 
!'LA 43 14.3 39 34 (87.2) 35 30 (1!3:7) 34 (83.3} 
CLU 63 16.0 Yf (86.0) 52 46 (88.5) )1 47 (92_3) 

2 - stded p - v3lues for pauwtse compansons 
PAR vs PLA 0.20 o::so !Y.I4 '1f.090 
CW vs PLA. 0.34 r.oo !Y.73 0.47 
PAR vs CLO u.73 U.31S 0.30 0.42 

ff'• th'• •rudv IS considered lu be y e baseline of Srud•· tlrl .y 
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lABLE 51 I 

Study: 118 
Response Ra1es • SO% reduction from baseline in number or Full Panic Attacks 1 

LASfOBSERVATION '''"'" 
Treaunent Week 

Trea1111en1 IIlii J-weeks IOih 3-weeks 12ili 3-weekS 
Groups n N (%) n N (%) n N (%) 

PAR 0' 61 (93.8) 65 62 {95.4) 6) (96.9) 
PLA 4Z 37 (88.1) 43 38 {88.4) 4J 37 (86.0) 
l:W 58 54 (93.1) 58 53 (91.4) 54 (93.1) 

2 - sided p • values ror pauwiSe compansons 
' PAR vs PLA 0.31 026 0.057 -01 

"'4 
l:W vs I'L.A 0.49 0.74 032 
PAR vs C..:LU 1.00 0.47 0.42 

tVEIJ .... ' 
Treab11ent Week 

Treallllenl IIIII J-weekS IOih 3-weeks 121113-weeli", 
Groups n N (%) n N (%j n (tb) 

PAR 54 :11 (94.4) 50 48 (96.0) 49 48 (911.0) 
PLA JU ZO {110.7) 211 25 {893) 25 

45 43 J9(9UJ) 42 
2 - s1ded p • values for pauwiSe compansons 

PAR vs PLA - 0.24 OJ.il 0.11 
CLO vs PLA 0.43 1.00 0.66 
PAR vs CW 1.00 U.41 l).JY 

• Ba_celme lor !hiS srudv 1s corulilered 10 be lhe basel me ol Srud•· t R7 y y 

! 
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TABLI'.YL 
S!Udy : 228 

Mean Change from Baseline• in Number of Full Panic Attacks 
J:AS1' 'l"lJK .Y:'iiS 

i rc:aun cnt W cek I 
Treatment Bt.• Mean 2nd J-weeks 41h 3-weeks OiiiJ-weeu 

Groups n X n d n 4 n 4 
PAR 66 175 64 -b.o 65 ·15.8 65 ·15.11 
PLA 43 14.3 41 -') ·'' 42 ·9.8 42 
CLU 63 16.0 5!1 ·iJ.) 58 ·14.0 58 ;;rr.o 

2 • s1ded p • values tor pa1rw1se compansons ... 
PAR vs PLA 0.20 U.U.ll 0.032 0.1)49 i 

0.34 0.1<1 U.JIS -u:rr -Ci.O vs PLA 
PAR vs-CLO 0.73 0.49 0.45 0.49 

;vc1..1 • y :SJ:S 
Trea:ment Week 

Treatment BL• Mean 2nd 4th J-weeks 6th 3-weeks 
Groups n X n 4 n r- d n 4 

PAR 66 17.5 ()4 -15.0 6\ -lS:S 58 
PLA 43 14.3 39 -9.9 35 ·11.0 34 .:lf.9 
CLU 63 16.0 57 .IJ.3 52 -10 51 

• sidfA p • values tor pa1rw1se compansons 
PAR vs PLA 0.20 l 0.042 0.13 0.(4 
CLO vs PI..A 0.34 0.21 0.57 !1.;11! 
PARvsCI..U 0.73 0.42 0.40 0.114 

• fn• Hii• •tudu IS considered to be 1 e baseline of Stull" I R7 y y 

i 
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TABLE 52 

I 
Study: 228 

Mean Change from Baseline• in Number of Full Panic Anaclcs 
LAST .VATIUN ,J :11:1 

' Week 
Treatment 11m 3-weeks lllth 

Groups n d n A n A 
PAR ()' -10.1 b' -I -_I OJ 
PLA 4:.! -IU.:l . 4J ·II.U ·IUJ 
CLU -14.J :>II -14.U ·• ·IJ.4 

:l - s1<1eG p - vaJnes tor compansons -· 
PAR vs PLA U.UJII U.UII4 U,IUIJ 

' 
(l 
(I 

\..:l.U vs PLA U.lO 0.24 -
PAR vsCLU U.:)l U.:)O 

. 

:v.t:.u • 

_1_reatment week 
Treaunent 8th 3-weeks lutn J-wee_JCS_ _l:ttn J-WeeiCS · 

Groups fl ·--n n n 4• 
YAK -10.4 :5U _41J 
YLA JU ·l_U.!! :.!!I -II ..!2 :!IJ-1 
CLU 4' -14.0 4J -14.15_ 

2 - s1ded p - values tor pauwtSe compansons 
4:.! 

PAR VSPLA _0.()68 U.:lJ. 
CLO vs PLA 030 u.u 0:21:1 
YAK vs CLO U.44 U.IS7 U_.:) I 

•H ase1me for lhis studv ts consu.1erea to lie tile baselme c Stuav 1111. 

' 

J 
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TABLE 53 
Sttt<iy : 228 

Mear. Change from Baseline• in CGI Severity of lllness 
LAST ODSEJ{\1 A TIO!il ARD AI.;AC'i'SI!: 

Trc:aancnt Week 
Treatment BL" Mean WkO Wk ll 

Groups n X n t. n t. 
PAR 611 -4.6 (Jf -2.6 67 ·2.7 
I' L-A 45 4A 44 -PI 44 -1.9 
CLO 63 4.6 ou -2.4 61 ·2.5 

--;r • stded p • values tor compansons 
PAR vs PLA U.21J U.UU3 U.U01 
CLU vs PLA U.36 uJJ29 U.UZ!I -PAR vs CLO 0.91 0.37 0.27 

:vt:.u CASES ANAL-Y:il:i 
Trealment Week 

BL• Mean Wk6 \Vk 12 
Groups n X n t. n t. 

PAR 68 4.6 67 -2.6 ·2.7 
f- ---"?LA 44 --45 4.4 -1.1< -2.1 

"CLO 63 -4;6 ou ·:.!.4 56 -2.5 
2 - sidr-d p - values tor patrwtse compansons 

PAR vsPLA -019 U.UUJ 0.007 . 
CLU vs PLA 0.36 0.029 U.UK!I 
PAR vs CLU 0.91 o-37 U.3J 

• R ............ r .......... t1 tc tn .... l'h• "'"'lllf'a'•"A nt \.:'lko..tu 10., y 

Wk 1g-
n 

67 
44 
61 

0.002 
lf.OTI 

0.77 

Wk 18 
n 
sg-
Jlf 
53 

0.013 
0.026 
0.90 

t. 
·'l:T 

t. 
-2.7 
-2.1 ;u 

) 

f 

.... 

....... 
0 
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lABLE 53 
Stu1y : 221\ 

Mean Change from Baseline• in CGI Severity of Illness 
LAST • '-'" ·" ARD 

Treatment WeeiC 
Treatment Wk24 Wk 30 

Groups n t. n l!. n 
t'AR 67 -2.9 67 -2.9 07 
t'LA 44 -1.9 44 ·1.9 44 
cw 61 ·2.7 61 -2.7 61 

2 • sided p - values for patrwtse compansons 
t'AR VS PLA < U.UUI < O.U'JI 
(.;W vs PLA U.lJU4 0.004 
t'AR vs CLO tl.47 0.35 

lVCI. 
Treatment WeeiC 

Treatment Wk24 Wk 30 
Groups n t. n l!. n 

PAR 55 ·2.9 50 -2.9 51 
PLA 33 -2.1 30 -1.8 29 
(.;W 44 -2.9 41 -2.8 43 

2 - stded p • values for pauwiSe compansons 
PAR VS PLA 0.001 .-: 0.001 
CW vs ?LA U.UfJj «" 11.001 
PAR vs \.:W U.94 O.W 

L-- • Baseline ror lh1s srudy IS constdered to be the oaschne ol Srud--y 

Wk36 

< 0.001 
O.ol8 
0.23 

Wk 36 

< 0.001 
l!.U<B 
034 

t. 
:;:u-

7l 
.J.U 

-2.1! 

-

... ...., ... 

• .. 

j 
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TABLE 54 
Srudy: 228 

Mean Change from Baseline• in MSPS Total Fear score I 
CARRIED FORWARD ANALYSIS 

1 TreattnentVVeek 
Treatmer.! 6L • Mean Wk 6 Wk l:.Z Wk l8 

Groups n 1'. n n A n A 
t'A.K - 611 67 ·31.0 07 ·l3.7 67 ·J5.4 
PLA 44 40.5 41 ·20.11 44 ·22.1 44 -·J:L.) 

CLU . 51.5 59 -29.2 _59 ·.iU.O !j!l ·32.1 
1. • s1aea p • values ror pa1rw1se compansons 

t'A.K vs PLA l.IJO U.ol:l O.UU4 0.001 
CLO vs t'LA 0.33 U.Ul!U U.Wl! 
PAR vs L:LU 0.1!1 0.80 0.58 0.65 

r :VED CASE<; ANA .YSIS 
Treatment Week 

Treatment 6L• Mean Wk 6 Wt.: 12 WE 18 
Groups n X n A n A n A 

Cltl . 45.5 67 ·.H.U :w ·33.8 511 ·37.8 
t'LA 44 46.5 41 311 ·24./ 3'1 ·24.4 
CI.U 62 5U 59 ·29.2 :n -:m.\1 :11 •.S4.6 

2 • s1ded p • values lor pa1rw1se compansons 
PAR vs PLA l.IJU 0.012 O.uJO 0.004 
cw vs PLA 0.33 umo 0.23 0.048 
t'AR vs CLU 0.18 U.tiU 0.4\1 - 0.65 

• W'!!lrar,n• fnr lhie chrliv rc: ..-nnhtiPr.-11 tn hP thP nt \':hrtht ll 1 .y 

' I 
I 

' 

.... 
j;j 
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TARI 54 
Srudy: 228 

Mean Change from Baseline• in MSPS Total Fear score 
LAST BUN I J-UJ{ \'1 ARD ANAL) :SIS 

Uealment Week 
Treatment Wkl4 WkjU 

Groups n A n A n 
PAR OT .j(:).j bl ·3b.l! 67 
PLA 44 ·25.3 44 ·25.7 44 
CLO )9' ·.H.3 -3j.b 59 

- s1ded p • values lor pa1rw1se compansons 
PAR vs PLA -u:oo6 U.UUb 

CLO vsPLA 0.061 0.077 
-vARvsCLO lf.56 u.su 

rcL . .YSIS 
Tltatment week 

Treaanent Wk24 \\i .. 30 
Groups n A II A n 

PAR - .5'1 'II -35.8 49 
PLA 32 ·liS-'! ].') -25.0 28 

-u.o 43 ·36.9 41J ·3ll.ll 41 
2 • sided p - values 101 pa1rw1se compansons 

PAR vs PLA IJ])IO 0.015 
CLO vs PLA Oll8T 0.027 
PAR vs U.U 0.57 0.62 

• Basefme for this srudy IS considered to be the baselme o .y :srud·· y 

Wit 36 

0.()()6 
0.079 
0.48 

Wk36 

UJJ47 
020 
0.65 

A 
-37.6 
·25.6 
·33.4 

A. 
-40.4 
·29,.6 
-37;:3 

I 

-

-

.. 

--4 
(o) 
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TABLE 55 

I 
Study : 221! 

Mean Change from Baseline• in MSPS Total Avoitlance score 
LAST lVATIUN CA FORWARD ANALYSIS 

Treaunenl Week I 

Treattnenr BL• Mean Wk6 Wk [;.t , Wk liS 
Groups n X n ll n ll r, ll I 

67 14.1 66 -9.3 bb -IO.u ()() ·10.4 
YLA 44 1b.5 41 -7.5 44 ·IS.:l 44 -1!.1 
(;LU 61 111.4 58 -9.8 :!IS I -lU.j 58 -10.5 

:.e - s1dea p - values lor pa1rw1se compansons -PAR vs I'LA 0.33 0.24 U.:l5 0.14 
CLO vs I'Ll'. 0.35 u:.tj U.liS 0.19 

..... 

PAR vs CLU 0.032 u:n U.IS6 U.Y4 
t<VED ANAo...YS1S 

Treaunenl week 
Treattnenl I'L• Mean Wk6 Wk n Wk liS 

Groups n X n ll n b. n IJ. 
J:'AR 67 14.7 ()() ·Y.3 59 ·9.9 'YI -10.'1 
l'_l-_A 44 16.5 41 ·"1.5 jlj ·8.! j"/ -IS.IS 

:- CLU 61 111.4 58 -9.8 54 ·IU.I so ·ll.:L ' 2 • sadea p - values ror pauwase companso.JS 
PAR vs PLA U.Jj 0.24 0.56 0.23 
CWVS PLA : 0.35 0.23 _0.55 0.25 
YAK vs CLU I 0.032 0.77 0.91 !l.BB 

• Buelme ror tn1s srudv IS considered to be e baseline of :sruav Hfl. y 
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TABLE 55 
S!udy : 228 

Mean Change from Baseline• :_., MSPS Tolal Avoidance score 
I LAST OBSERVATION !lED FUR .. I'.NALYSIS ! 

Treaunent Week 
Trealment Wk l4 Wk 30 WkJb 

Groups n .1 n .1 n 4 
I'AK 66_ ·IU.b bb ·IU.lS bb ·11.2 
I'LA 44 ·!l.b 44 ·Y.I 44 ·II.U i 
l:W ·11.2 511 ·ILl 58 •I l.b 

2 • su1ea p • values tor pauwiSe compariSons --..& 
PAK VS I'LA U.21 OJl 0.18 (JI 

l:W VS I'LA 0.1 I 0.2!1 0.17 
I'AK vs CLO O.blS 0./Y 0.79 

VCU r:m> 
Treaunent Week 

Treaunenl Wk 24 Wk 30 WkJb : 
Groups !l .1 n .1 n A! 

I'AK 53 ·11.4 46 ·10.' 4!1 ·11.4 
Pl. A Jt ·9.!1 29 -93 ·10.2 
CLO 42 ·12.0 jjl ·12.(1 40 ·12.2 

2 • s1ded p • values tor pauwJSe compariSons 
1:' AK vs PLA 0.41 0.611 U55 ' l:LU vs I'LA o.:n 0.17 0.39 I 
PAK VS l:W 0.71 0.19 O.b7 

• Baselme ror this study IS considered to be the baselme or :SIUQl• 1117 y 
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TAilLE 56 
Srudy: 228 I 

Mean Change from Baseline• in SDS Work score 
LAST :VATIUN 'tURWARD ANALYSIS 

freaunent Week 
Treaunent BL•t;lean Wk6 Wk 12 Wk 18 

Gr011ps n -x n A n A I) A 
I' AI{ 66 5.6 66 -3.7 66 -3.9 66 -4.0 
PLA 44 ).0 42 -1.9 44 -2.8 4-f TI 
CLO 63 ).lJ 60 -3.4 61 -1.4 61 -3.5 

2 - s1aea p - values lor pa1rw1se compmsons 
PAR vs PLA 0.96 Of!J7_ 0.063 

. !!.ll31 
CLO vsPLA 0.64 0.020 0.35 023 

.... 
at 

PAR vs CLO 0.66 0.72 0.38 0.42 
:VJ::.U CASES ANALYSIS 

Treaunent Week 
Treaunent BL.--yean Wk6 Wk 12 Wk 18 

Groups n X - l n A n A n A 
PAR 06 5.6 66 -3.7 51 ·3.9 51 -4.0 
PLA 44 5.6 42 -1.9 38 -3.3 38 -32 

1- CLU 63 0\J -j.4 56 -3.4 52 -3.8 
2 - s1ded p - values lor pa1rw1se compansons 

PAR vsPLA lr.Yo 0.007 0.16 026 
CLO vs PLA 0.64 u.u:w 0.80 0.36 
PAR vs cl.O 0.72 o.io 0.80 

•----r»!:.co;ltnJI' fnr rhtc chuf·· -- ------'-·-........ "'- •L..- L.--- 1·-- ..-..1 -- ·- to'"t -y y 
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TARI.F 56 
Siudy : 22!! 

Mtan Change from flaseline• in SDS Work score 
LA:ST vATlON ttEn . Y :SIS 

Treatment week 
Treatmtnt Wk :.!4 wtt.m Wk j() 

Groups n !J. n !J. n 
PAR bb -4.2 66 -4-'! 6(l 

PLA 44 ·2.b 44 -2.!1 44 
CLO 61 Ill -3.9 61 

z · Slllell p • values tor pauwiSe compansons 
_ t'LA U.U23 O.U34 U.D28 
CUl vsPLI\ U.IN\l O.ll I!. 
PAK YS \..:LU U.l5 059 u_,_.u 

. V tl l.:A:St:. ANALYSIS 
Treatment weett 

Treatmtnt Wk24 WkJO WkJ6 
Groups n !J. n !J. n 

J:'AK 52 -4.:l 47 -4.0 41 
PLA JU ·32 JO ·J.U 

44 -4.3 41 -42 41 
t. • SJCie<l p • values tor pauwiSe compansons 

PAK YS J:'LA U.l!l 0.14 iU3 
CLU vsPLA 0.14 0.086 u.u 
t'AK vs CLO O.ll4 

•s aseline tor thiS stuay IS cons1aere!lto be the l!asellne or Stull1· I 1!7 y 

I 
-

.a. 
-4.4 

·3.9 -
-

!J., 
-4.:1 

-_JA 
-4.4 

' 

; 

I 

-

1 
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T 57 
Srudy: 22& 

Mean Change from Baseline• in SDS Social Life score 
I..A:Sl ·- .vATION . , •• ANAL !'SIS 

Treatment Week 
Treatment BJ..• Mean Wk6 Wlc 12 

Groups n X n .1 n .1 
PAK 66 llO 66 -43 66 -4.4 
PLA 44 5.) 41 -2.4 44 -2 

CLU 63 b. I 60 -4.0 Gl -4.1 
".< - s1aed p - values for pa1rw1se compansons 

PAR vs PI..A rm 0.003 O.UU4 
CLO vs PLA 0.21 0.012 O.QIO 
PAR vs LLU 0.¥4 0.05 O.b4 

:vw .YSIS 
Treatmem Week 

Treatment HL._· W¥.6 \','\;. 12 
Groups n X n A n 6 

bb 6.0 t!J -4.3 57 -4.j 

PLA 44 :0.5 42 -2.4 38 -j.O 
r- 63 b. I 6U -4.0 5b -4.1 

1. - s1aea p - values for pa1rw1se compansons 

I • '"' .J '' '" ''" Mo.Oooo o y 

' 

: 
: Wit liS 
n 

4 
6 

U.liU4 
U.\Jj4 
!IJO 

Wit 18 
n 
57 
311 
y,:. 

0.11.£3 
0.13 
0.28 

A 
-4.b 
-2.8 
-4.1 

A 
-4.8 
-3.3 
-4:.l 

' 

CD 
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TAH[C37 
Srudy: 2211 

Mean Change from Baseline• in SDS Social L!fe score 
LAST OBSERVATION CARRIED fORWARD ANALYSIS 

lreaiment Week , 
4 

Groups d n 
j --.4.8 1--..,:r:r---t--:r...--· r-1· . :u-·-+-...,4;74---J--.. . ...,.... 

_..,..r'l'l" __ t---z, . .tr , . 
1--_:::::;:._ __ va ues lor pa1rw1se compansons 

PAR vs PLA J < i'i.ooi 1 < o.1l01 

PAR vs ceo o. I CLO vs PLA I 0.006 J IJJIT3 

O§SERVE CASE 
TreatmenfWUk 

n 
66 

44 
or 

< 0.001 
o.orr 
0.12 

PAR vs PLA I 0.005 I 0.003 I 0.005 
cw vsPLA- 1 o.068 1 0.o21 1 0.10 
PAR vs CLO I 0.18 I 0.38 I 0.13 

-.Baseline forlhis srudy is considered to be the baseline oiTrudy 187. 

ll :rr 
:n-
"':4]' 

... 
-..J 
(C) 
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-T 
Srudy: 228 

Mean Cbanae from Baseline• in SDS Family Life I Home Responsibilities score 
&:AST ' . ""' ANAI.YSIS 

1 reatment Week 
Treatment BL• Mean Wll:b Wll: l:t i Wk 18 

Groups n -x n .a n A n 4 
PAR 66 --u bb -j.b 6b -3.1 66 -4.0 
PLA 44 4:7 42 -:t.J 44 44 -2.1 
CLU 62 J3 60 -3.8 -3.7 I 

2 - stded p - values tor pa!IWtSe compansons 
PAR vs PLA IDS 0.029 O.Ol4 0.005 ..... 
CLO vs PLA 0.0114 U.U44 0.002 0.009 
PARvsCLO 0.50 0.70 0.83 Q.6T 

lVED CASES 
Treatment WeeiC 

Treatment BL• Mean Wll:b \''k 12 -wkTR" 
Groups n X n 4 n A n A - 6b 52 6b -3.6 57 -3.4 57 -4.0 

PL/\ 44 4.7 42 ·"L.3 38 -2.6 j.- -2.6 -
CLU )3 -J.4 'j'j -3.7 Sl -:r.T 

2 - Sided p • values lor pauw1se compansons 
PAR vs PLA \J35 u.n -u:o3R 
CLO vs PLA 0.0114 U.U44 0.036 \JlJ7J 
PAR vs CLO 0.50 0.70 0.61 0.60 

• Baseline rorm•s srudy ts cons1aerea to De 1 e basel me ol Srud•· 1 R7 y 

-
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--- ..... 

-

APPENDIX 7.2.2.2 

STUDY222 
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Srudy : 22R 
Mean Change from Baseline• in SDS Family Life f Home Responsibilities scare 

LA:>T UB:>t:.K V A"IIUN CA ' FOR \v A.K1J , .r:m; 
Treatment Week 

' Wk3!l I Treatment wn4 ' 
Groups n t n I:J. n 

t'AK 66 
_, __ ,::;:-;)-

(j(> -4.2 06 
t'LA 44 -1.'1 44 -1..2 44 
l:LU 60 -4.0 60 -4.0 60 

1 - Sided p - values lor pa1rw1se 
t'AK vs t'LA U.IJOj O.U\>. < U.UOI 
l:LU vs I'LA < U.Wl_ O.IJOj 0.005 
t'AK vs CLO 0.114 0.72 O •. H 

c :VEC• CASE ANALYSIS . 
Treatment Week 

T1eatment Wk 14 \VI; 30 Wk 36 
Groups n I:J. n I:J. n 

t'AK 52 . .1./ 47 ·J.Y 47 
t'l...A 30 -2.3 .IU -1..J l'l 
u.u 43 -J.'t 40 ·J.II 40 

2 - suJed p - values for p:unv1se 
P .:"..R VS .1'1..'\ O.OOJ O.uJU .I 0.034 
CLO vs .I'LA O.oll U.il46 0.0'12 
PAR vs(LU 0.70 0.74 I 0.41S 

1.J .... -- ·-- -- •lo..i• .... ,,.. ..... 1",.. .. 1ft h.a , .... h., ..... lo .. - ,.., • ..lu y 

I 

I:J. 
-4.4 
-2.3 
-3.9 

I:J. 
-4.2 
-2.6 
·3.8 

-

,''·· "··• 

I 
:1 

::'' _· . .,\ .,;.,:: .. _·· h ·-

-01 -

.. . 

I 
. 
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1rrs1 
< H 
u 
2S 
)5 
45 ss 

Hw•u A1J<t 1•1· S.O.l 
Mini .. • M• 
Maxt••• Age 

!!£! Caueacten 
I lack 
Asian 
Oriental 
NIKI-.. nlo:: 
OthC't 

Olta St--.r:e-: 2 

)7.9 

Pf.AC':F.M ;;-;-ro-
n 1\1 

0 I 0.0\1 .. 
Ul. l\J 

II 1H.1\1 
8 126.1\! 
I I ),l\J 
0 I 0.0\1 

'. ·-IQ.8J 
26 
S9 

8 12' "' n 11J. J\1 

25 IU.l\J 
2 I 6.7U 
0 I O.Q\J 
0 I o.ou 
2 '·''' I ),1\1 

182 

Table 7.2.2.2 

P•rox:•r.tt • - Protocol 222 
Table fA 

su ... ry or Po.ographlc Data 
For th• H&Jnten.nce Phase 

PAROXErlNE 10 H<1 PAROXETlNE 20 HG ---;:; : l4 II • ]4 .,, 1\J n "' 
I C.C\1 0 I 0.0\1 

J I W.W\1 114. '/\J 
10 129 •• 1\1 iS IH.l\1 
II 112.4\1 126.5\1 
9 5 114.1\1 
I I 2.9\! 0 I 0.0\J 
0 ! 1),0\1 0 ( 0.0\J 

18.? I o .'· 1], 9J lLC t•.'·lO.OJ 
19 20 
6l 

126.5\, II lll.4\J 
21 161.6\1 

2C 116.S\1 29 185. l\J 
7 120.6\J 2 ( 5."1 
0 I 0.0\J 0 I 
9 ' 0.0\1 9 I 0. 0\J 
I I 2.n. I I 8.1\• 
0 0.0\J 0 o.ou 

Dat.Jt 4111'l&I'Od In thU tat.lc ""'* <ollec<.•d ar the ba&Allno of P.IIP.-126. 

PAROXmNE 40 H<1 
tl . 40 N : 101 
n i'J n 1\J 

0 I 0.0\1 0 I 0.0\1 
IJ 112 .C1; 

11 127 .S\1 )6 Ill. l\1 
II lll.S\1 ll ll6.6\J 

7 117.5\1 21 119.4\1 
4 110.0\i s I 4.6\1 
0 • o.o •• 0 I 0.0\J 

)8.4 h.--10.61 )7 ... 1•1·10.)1 
20 19 
58 u 

17 !42.5\J )7 134-J\J 
23 'II 165. '/\I 

)7 192.5\J 92 11S.2\1 
l I S.0\1 II 110.2\1 
0 0.0\J 9 I 0.0\1 
0 t C.O\J 0 1 o.n1 
6 I c.o,, 4 I I. 7\1 
I I 2.5\: I 1 o.n1 
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t'.aroxec.tne Protor.o' 222 
Table fa 

s..-ar1 or Patient De.o;raphlc Data 
f'or· thO> R&ndoel z.ation Pnase 
lntant-to·Tre.at Population 

1'1..\0:EIO PAP.OXETINE 10 IIG PAROXETINE 20 IE: 
tl • 62 H • 12 " • 1) 
n 1\J n 1\ I n 1\J 

!i! ('irci 

< " c I 0.0\1 c I 0.0\1 0 I o. 0\1 
16 (. I i. 7\1 ) 125.0\1 2 liS .• \1 
25 - H 17 127.4\1 2 116.7\: 5 liB. 5\; 
lS - •• 18 ut.0\1 J 125.0\J 110. "' - 17 i£1 •• ,, 3 125.0\, 2 US.H• 
55 - 64 • I 6.5\1 I I 8.3\: G I 0.0\1 .. tS v I 0.0\i 0 I C.O\· 0 l 0.0\t 

M••n Ai" ,. ! .. 1;. n.: H.1. I•, •1 0. 11 11. a I • ,' •I :7.. U.<l '•.1 .. \l.DI 
H1n1-..a AQe 20 19 20 
Max1-.a• Age " Sl 

sex 
-Male ll ' 'l.'J\1 l .. ,,, 4 llO. 1\1 

r-Ic u (66.1\t 10 1831\1 

P.ace 
--ciucaslan 53 115.5\1 175.0\t 12 U2.3\t 

I lac:•. 6 '· "' 2 1H.7\t 0 I 0.0\1 
ltolan 0 0.0\t c 0.0\t 0 I 0.0\1 
Orl•ntal 0 0.0\t 0 0.0\t 0 
Hi•PIInlc.: ) •.no 1 •. l\1 I 7. 7\1 
or.her r. o.no 0 • 0.0\t 0 0.0\t 

Data Source: Appendix 2 
Dllf.A ln thls t.Ahlfll Wtrflo c-:,Uected at the bal•llne ot PA,•17.tL 
tilt -cuo lncludoa both paroxoUnt•>s>lacU.C:. and placebo->s>lac:eb<o. 

PAROXETIIIE H.: PA'-OXETINE TOTAl 
H • 18 H . . ) 

n 1\J n 1\1 

" I 0 I 0.0\1 
) 116. ,,, 8 111.6\: 
(. 11l.l\! 1) tlc.n.-

lll.l\1 ll :IC.2\• 
2 ;11.1\o 7 

116. "' 1 ! s.n, 2 \ •. 1\! 
( ! 0.0\J 0 I 0.0\, 

1•/-10.§1 35.7 •• :-1 
20 u 
56 u 

I UI.V\1 1J 
ll 161.1\1 30 IU.I\1 

17 tt4.4\J ll •11.4\t 
I 5.6\t 3 • 7.0\1 
0 G.O\t 0 I 0.0\: 
0 c.o,, 0 \ f).Q\.• 
0 C.0\1 2 4. ''• G I G.O\t 0 • 0.0\1 
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Paroxetloe Protocol 222 - Intent-to-Treat Population 
Tabla a. 

swo.ary ot Patient Population 

---------· PAR-120 ---------- ................. ---------
PAR-UO Entered c_.leto4 Entered 
:E&:••SMDS: N•tnten•ns:e 

n n n 1\1 .. 

PLAC£110 u 46 10 65.2" 

PAIIOUTINZ 10 HG 67 45 H 75.6" 

PAliOlE"l'INE 2 0 IIC 70 47 H 72 .l" 
PAI!OX&TINE 40 HG 72 so 40 80.0\1 

TOr.U. 271 188 u• ( 71.4\1 

Dtta source; Appendix 1 
• Porcont of pattontr coopltttng PAR-120 WhO ontore4 PAR-222 
• • Porc..,t of patient• who entered P.U.-222 phase 

PAR-222 ----------------------
Entered K&ndoail&tion 

Pl.AC:£10 P!!50XmN! 
n ( lJ •• n n1•• 

u (6).3\J 0 ( 0.0\J 

15 (44.1\1 l tlS.l\1 

1l (38.2\J u (38.2\1 

15 I l7 .5\J 11 (45 .0\1 

62 , ...... u (J1,2\I 
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Paroxet1no - Protocol ZZZ 
Tablo J.-

SW..Ory of Patient W1th4ravalo 
For the M&1ntenanee fblle 

Popglat1on 

U l!!l PAAQXETIIIE 2 0 MG 0 !!i 
H • lO H • lC N • l4 N • 40 -n 1\1 n "' n (\1 n 1\1 

Lack of afUCAcy I rolapse • Ul.l\1 0 0.0\1 2 S.t\1 2 S.0\1 

Lack or efficacy plus •vents 1 l.l\1 0 0.0\1 0 0.0\1 0 0.0\1 

llgnlflcant adver•• event• 0 0.0\1 1 ' z.t\1 1 ( 2."1 1 c 2.5\1 

1 l.l\1 1 2-"1 1 2.t\l 1 C 2.5\J 

Lack of pat1ant l 110.0\J 2 S.t\J l 
( '·'" . 1 ( 2.5\J 

1 I l.l\1 2 1 s.n, 1 c 2.1\1 0 c o.otJ 

Pat1ont 1aprov ... nt 0 0.0\J 0 0.0\1 0 c 0.0\J 2 S.0\1 

Protocol v1olot1on 1 t l.l\1 0 o.o\1 0 l 0.0\1 0 o.o\1 

Other reasoa 1 ( l.l\1 2 5.n1 1 l 2-"1 1 2.5\1 

11 116. 7\J 7 C20.UI 8 123.5\1 7 111-5\1 -·-·---· 
Data source: "-n41x 1 
PLA • PLACUO; PAll • PAIIDX£T111E Tablo lnelutloa patlonto who tlld not eDtar t.ha rllllllaiut1oa phase. 
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Paroxotlno ProtocOl 222 - Popolatlon 
'fable • 

s.._ry of Patlaota 1D tho Stlldy u Qeh V111t 

--· .... ·· !atorod --- llalntonanco ...... --- En to rod ------ llandoliaatlon Pbaoe ------
•• , CII'OUD *&!!S lfook 4 W.ok! Meet 12• Mflnt•• 151M Wett &i lfHkiO Jt 

Pl.\ PAll PL.\ PAll PL.\ PAll PL.\ PAll Pl.\ PAll 

.cDD JO 27 2l 1t 23 19 0 17 0 14 0 u 0 u 0 

tOii'tUC 10 NO ]4 Jl ]0 27 lO ·15 12 ' 10 ' ' ' ' ' ' 
:QifiW201C 14 2t 26 26 26 u ll 10 11 I 11 7 ' 7 ' 
0111&'1'111& 4 0 ICl 40 lt l7 ll ]7 15 11 10 11 10 u 7 lS 7 15 

Cllftlll& 'lV'rAL 101 1u1 n " u 4) 4l 2t 3t 27 ]6 2J )] 21 ll 

a IOarcea appe-t•• 1 
o 1UeU01 PAll • PAIIOXETINE 

• -.Jntenance Pha•e: Rand • Phaee 
pot1ontc Who vlthdrov free tho ctudy during tho dtflnod vook 12 window 

ad 
nm··· 
PLo\ PAll 

: lt 0 
i-- --. 

' ' .. 
\7 ' 
17 15 

]) 

are con•1dered to have ca.pleted the m.1ntenance pbace 1f they -:ook ct.udy a•cUcat1on for et loact 71 dayc or 
sred the randoatzatton ph•••· 
COOp1otod tho randcalzatlon Pha•• (vook 241 

-

The liT population for the Randomization phase of Study 222 received the 
following treauncnrs: 

• Placebo n=62 
• 10 mg Paroxetine n= 12 
• 20 mg Paroxetine n= 13 
• 40 mg Paroxetine n= 18 

Entorod 
BY!!·OUt 
PL.\ PAll 

u 0 

' ' 
' 8 

1 14 

22 l1 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



Dldpol.nt IPAIU201 

2Ad 2 ....... 

4tll% ....... 

6tll 2 wake 

7th 2 ....... 

8th 2 weaks 

Data 1 

USt 

222 • POpulation 
'l'llble :SA · 

-ry of P&reenuga O/ llaepon4ing 
nall Panic Attacks 

Nal.nt&nance l'baae 

PI.ACUO PAIIOJIETINE 10 MC PAIIOXE'I'INE 20 MC 

' ' ' 
' U flO U.l 26 /34 16.5 27 /)4 1t.4 

21 /2' : 12.4 11 Ill 51.1 22 /12 "·' 
11 /26 69.2 24 /21 15.7 20 /21 71.4 

13 /20 65.0 21 127 15.2 18 /21 15.7 
1'--,J- 11.3 2 /2 100.0 3 IS 60.0 

0 10 0 /0 1 /1 100.0 

PAilOXETINE 40 M<O PAIIOXETINE 'I'OTAI. 
' ' -

J6 ItO 90.0 11/108 :'12.4 
2t /U "·' U/102 ".6 
21 '" 71.8 72 115 75.1 

24 ll2 n.o 65 110 81.1 

4 " 100.0 9/11 11.8 

0 10 1 /1 100.0 
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Paroxattna Protocol 222 lntant•to-Treat Population 
hhloSe 

of Parcentao• of Pattant 
zero FUll pan1e Actacka 

Phtoo 

--------·-··· 10 HC•• ·--·····---·· ---·-····--·· 20 HQ•• ·-- ·······--···· tO HQ•• ····----------
PLAC£10 PMOXETZNC PLACEBO PI,ROXETINE P!AC:EIO tkiiOXETIIIE 

' ' ' ' ' . 
tn4 or Holnton•nc• U /IS "·7 u /11 100.0 9 /ll U.2 12 Ill t2.) . ' 
7th 2 vooko 7 /10 7o:o 10 /10 100.0 6 /10 10.0 8 II 100.0 

lth 2 veokl 7 " 77.1 10 /11 90.9 5 /10 $0.0 ' /10 90.0 

lOth 2 vookl 7 " 77 .• 7 17 100.0 6 II 75.0 I /10 10.0 

12th 2 \Ukl I II 100.0 9 ,, 100.0 " 11.1 100.0 

10 /12 ll.l 12 /12 100.0 8 /12 66.1 12 II l 92.) 

'rrootMnt t-•·duo o.ne o. ur 
•• lndpoln·. 

Deta APPendix I 
tn4 of Halnt•n•nc• • Lilt aalntenance vatue.prtor to entertno phas•. 
•• pball treat .. nt grGUpl. 
7th 2-voot lntorvol oloo lncludoo potlonto rolling In tho 6th 2-voot lntorvol vlolt wtndov. 

ran-out phooo 4oto 

u 115 IC.7 U Ill 

I /11 72.1 12 /IS 

6 II 15.0 15 /11 

6 "' U.1 12/15 

' " 100.0 ll 

9 Ill C9.2 IS 111 

o.ul 

fT .. eo.par1ng Paroxetlna Yl Placebo Wlthln .. tnten.nca Phl81 treatment group fra. Flaher•a Exact tilt 
• olgnltlcont tor OYoro11 olpho•O.OS IP<0.0171 · 

72.2 

10.0 

18.2 

10.0 

16.1 

8).) 

) 
,· 

.... 
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Paro.otlno Protocol 222 • lntont-•o•TToat pOpUlation 
. 'l'lble5 I 

-ry ot ror-centago of PatloftU Jtoopon<IIJIQ 
ZICO hll tll\lC ALLICkl 

Pbaao 

PLACEIO·>PLAC£80 

' 
PAROlETINE·>PLAC£10 

\ 
PAROltETlN£ 'l'OTA!.. 

' 
EDd of Halntananc• 

7Lh 2 veoks 

lc.h 2 v .. ko 

lOLh 2 Vllkl 

Uc.h 2 Vltkl 

l:lldpolnt 

rata source• I 

ll /19 

15 /19 

12 115 

12 /13 

10 /U 

u /11 

"·· 
71.5 

ao.o 
n.l .. . ...... 

11 ill 

u /27 

19 /16 

19 120 
27 ,,, 

67.7 

66.7 

7S.I 

95.0 

13.0 

End M&lntananc• • LA1t valua prlor to enterlng randoalzatlon phala. 

)6 /42 

lO !ll 

•• Ill 

27 132 

ll Ill 

31 "] 

1<a 2-vook lntorw•l alao lncludoc patlofttl lallln; ln tho itb 2-vook 1ntorYAl v1o1t v1ndow. 

Dcludoa run·011t plluo data 

TT .. c..nt p•Yaluo raroxtt1nt•>Placobo vo Poroxot1no Total froa F11bor•o Exact teat. 
• alllft1C1cant Cor alpba.o.os 

as.:: 
tO.t 
lt.S 

•••• 
t.l.t 

90.7 

Treat .. nt •-valu' 
••r VI Pla 

0.771 

0.0]0' 

o.ou• 
O.J 

o.ou• 
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dPDlllt IPA11120J 

12-u 

2 .... u 

b 2 .... k. 

n 2 .... ko 

n t .... u. 

ta Soow:o • Appell41x a 

190 

raroxotlno Protocol 222 - Populatlan 
Tablo 6 A . 

Sll-ry of rercantotl ot Pat1111t ll .. pondlng 
SO\ 1114uct1an fr011 .... una ln ....-r of f'llll Plftlc Attacu 

Nalnton&Dea Pba•• 

Pla\CUO PUOXETIH£ 10 MQ PAIIOXE'I'IH£ 20 IIG PAIICiltETlliE CO IIG 

' ' ' ' 
lO /]0 100.0 l( /H 100.0 ll /H 17.1 u 1(0 97.5 

21 /29 "·' JO /ll t6.1 29 /32 90.6 , Ill 100.0 

2C /Zi t2.l 21 /21 "·' 26 /21 92.' 38 Ill 97.4 

11 /20 15.0 21 121 100.0 21 /ll 100.0 l1 ll2 "·' 
2 /l 66.1 2 /2 10G.O 5 /S 100.r • " 100.0 

0 /0 0 /0 1 /1 100 J 0 /0 

PAIIOltE'l'INE 'l'OI'AI. 

' 
10"101 tl.1 

91/102 16.1 

11 ItS 15.8 

79 110 tl.l 

ll /11 100.0 

1 /1 100.0 
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Paroxetln• Protoeol 222 - Intent-to-Treat Population 
Table 'I 

Sueeary al Percentage ol tetlant 
SO\ froa Jeaeltne Ia of Full Ponte Attaekt 

Randoaltatton Ph••• 

------------- 10 MQ•• ------------- ----·-······· 20 HG•• -··-········· ---·--------- to MO•• -------------
PAROXETlll! tU.CEIO PAROXETliiE 

' • ' 
End ot Malntenene• U/15 100.0 11 Ill lOP.O u /1] 100.0 1) Ill 

7th 2 ve•'k• 1/10 10.0 10 /10 100.0 • 110 • 18 

tth 2 weite ' " 100.0 lt/lt 10t.O ' /10 90.0 9 110 

lOth 2 w..;•lte I " .... , ,, 100.0 • II 100.0 9 /10 

12th 2 .... te I II 100.0 ' /9 100.0 ' " 100.0 9 19 

lndpo1nt 10 /12 U.l 12 /12 • 100.0 10 /12 1).) 12/ll 

Data looreeo I 
lnd or Molntonanee • Leal .. lntananee Yalue prior to entering ran4oairat1on phaot. 
•• Notntenanee Pba•• crwac..nt WtoOP•· . 

' 
100.0 

100.0 

90.0 

90.0 

100.0 

92.) 

7th 2-voet lntarwal alao tncludea patient• falling ln the Cth 2-ve•k Interval v1olt vlndov. 
1Xela4•• run-oat Pha•• data 

ru.eno PAROXETlll!: • ' 
15 /IS 100.0 ll/11 100.0 

10 Ill tO.t u /15 U.l , II 11.5 17 /17 100.0 , " 11.1 15 /15 100.0 

' " 100.0 15 liS 100.0 

10 Ill 76.9 17 llil tc.c 

,, 

.... 
CD .... 
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Pan>ntlne ProtOcol lU - llltent-to-•rnu topalatlon 
Tabla b• 

_..,. oC r .. centav• of hth11u llaiPOII41119 
SOt hdllcUon tcoa .. aaU11e !11 IIUIIbtc of rvll PIII!C Mtaclta 

llalldoalzatlDD 

P&.\CCIIO•>PLACDIO PAIIOXE'I'liiE·>PI.\CEIO PAIIOXErlNE 'I'Ol'AI.. 

' ' 
End or Maintenance 11 111 14.7 43 /Cl 100.0 42 /t2 

1U. 2 veoka 11/19 u. 7 27 Ill 87.1 32 Ill 

IU. 2 veeka 14 /15 9).3 25 127 92.6 l7 /38 

10t.b 2 week• ll/U 100.0 2l /26 u.s ll /)2 

12U. 2 wou 14 IU 100.0 20 /20 100.0 ll Ill 

r:lldpolnt u tU 100.0 30 /)7 11.1 U /U 

Olta -rca • Appelldl& 1 

of M£1ntenanc• • Lalt .. 1n,enacce value prior to entering phA••· 
IU. 2•veek alco lllch4aa patient& talliDCI ln t.ha 6th 2•veak lnte,.,el vlatt vllldaw. 

Eltclu<leo nan...,..t l'ha•e oau 

!Taataont p-Yalua co.porlng Paraaat1De•>tlacabo va Paroxattno Total lroa Fllhor•a Elt&ct taat. 
• atgniCICADt for a1Phao0.05 

' 
100.0 

97 .a 
t7 .4 

96.9 

100.0 

tS.l 

Tr .. 
Par Y& Pl• 

o.uo 
o.s6s 
O.lU 

0.071 
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" 
D•••llne ll" .. ft120l 29 

IPAftl201 29 

2nd 2 voelr.a 2t 

Cth 2 voete 2E 

fth 2 Vllkl 20 

7th 2 vo•t• , 
lth 2 veeh 

Dota aourc•• Appendix I 

reroxettne Protocol 222- Intent-to-TreAt Pof"u\"tlon 
Tab\•::2 · 

of Be•etlne Heen 8a1o!lne 
FUll Atter.ke 

HIt nt•nan!e --Pheao 

ri.IICEDO 1 o NO 20 Nn 
•••n ra.e.l n •••n (1.o. • n lftolln I•·•· l 

G.CO IO.,ftt ,,U 1\.\21 n 1\ . 0, 
... .. , IO.?nl ll -S.21 II. 12 -S. I 9 II. Oll 

-\.01 II. 25t u -5.55 II. 52t n -5.59 11.081 

-\.10 cn.to: 28 .,.e, 1\.111 21 -5 .. a 11.151 

f)l II .MI 21 _,,,5 10. 10t 1\ ., .1\ II. 4?1 

u.oo ' -5.00 11.001 5 ·•.•o n.o21 

l ••. 0 

rAnoxr;?INE 40 MO I'AftOXE?INE 'I'O'I'At. 
n •••n 1e.e.1 n Nan u.e.l 

Cl c. 
)9 I.H 1\.9" 102 1.41 IO.UI 
)9 -1.18 11.111 102 ·G.t' 10.191 
)9 -I.OJ n. 111 102 .,.51 10.171 ,, -1.29 11.921 95 ·'·" 10.911 

n -1.tl 12.\tl 10 -6.)1 111 ... 1 

• .•. 15 10.151 11 -c.n IO.UI 

. . . I -c.oo 
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l'aroxetlne Protocol 222 · lntent·tn·Trllllt. Popu\at.tol"' 
Table 7f' 

lu-r)' of End of Helr·hnenco Pheoe on4 !loon Cblngo fr011 End of Helntononco Pheoo 
o! full Ponte kttocko 

Ph•le 

·--------·- ·-
1.0 140•• ....................... .......................... 20 MO•• .. ......................... 40 MQ•• ---------------

Pl.'< COO PAIIOUTINE PU.Ct:IO PMIOX!TIN£ PU.CDO I''IIOXII:1'111t 

" ••n ••·•·• .. ... n ••·•·• .. •••n ••·•·• n N•n r•-•·• .. ... n ••·•·• II ••n ••·•·• -· 
!ftll of l2 o.n IO.UI II o.oo 10.001 12 o.zs 10.1)1 " 0.04 10.041 \l 0.01 10.0\1 11 o.n IO.SII 
Halnt.•n•nce 

7th 2 .... ". 10 1.20 10.111 10 o.oo 10.001 10 0.\S 10. )II c o.oo cn.oor II D. tl 1ft.1tl u o.n 10.t21 

lth 2 .... -. , o.oc 10.2U 10 0.10 CD.IDI to &.JS II .201 &0 o.•s tO.S,J • 0.11 IO.UI u .o.u 10.01 

lOth 2 voolto , 0.21 10.221 1 o.oo 10.001 • •0.0& 10.201 &0 o.ss CO.UI • .. )) 1). ,., u -0.01 (O.UI 

12th 2 """"" • ·O.lt 10.1tl • o.'.le 10.001 6 0.01 IO.tSI ' ·0.06 10.011 , -o.u 10.1191 1\ .o.u IO.UI 

l!nclpotnt 12 o.1t 10.721 II o.oo 10.001 l2 t.n n.o•• n O.)S tO.)" u ),7) n.n, II o.u "10."1 

Oeto tourc•• I 
l!nd ot ,..,,.t.,..nce • a.-at MtlltenaftC'e value prlor to entertno candaalta\.ton '*'•••· 
•• Helnte,..IICe phn• LreetMnt tr-. 
tleeiL 14 17th 2··veetl &nt.ervel e11Ht peLt.ntw f•ll1ng ln Lh• vvet 12 lClh 2-vo•tt h\t•rva\ vl•tt "'ntl.-.w ttl t.h• raf\1\aMtaat.IOft 

run-out phaoe 

I 

) 

... 
'r 
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trototol 122 - Population 
Tabla 'I 

su-rr of £1\4 of Malntenene• Ph••• and Mean change trCHI'I End of M•tnttMnea ttl••• 
CCt Cavarlty ot lllna•• 

Ph••• 

------·-··---- 10 ------·------- 20 MQ•• -------------- 40 MQ•• --------------
ru.eno P.MOXETIN£ PLACEBO P.MOXETIN£ PLACEBO PAIIOXETINE 

n ... " ••••• t n ... n «•·•·• n Nan Ca.a.l " Man t•-•·' n Man U.o.l n Man 1o.o.1 

- .r "l 12 1-·l 10.)21 11 2.00 ID.2SI l2 2.17 10.241 I) z.u 10.271 ll l.Cf 10.101 1t 2-17 10.221 
,..,lntenaMI - -
hook U 10 o.so to.n1 11 0.00 ID.Ul 10 0.20 10.251 • -0.25 (0.2$1 10 1.20 1S 0."0 10.101 
tlook U • -o.n 10-111 tv "".10 IO.ltl ' o.sc IO.l41 10 - ,J 20 (0.201 • o.u (0.501 11 10-151 
tlook 20 I o.u (0.111 1 0.14 (0.2" • 0.25 10.251 10 -0.20 10.291 ' o.sc 10. SOl u '·" IO.Ul 
tlook 2t I -o.u to. )01 • Q.OO 10.1t1 ' O.ll 10.)11 ' -O.U CO.UI 1 -o.u co. 211 15 -o.u (O.Ifl 

(0.,., (Q .111 12 lo.lll .n.ts -l!lldpolnt n lZ o.ao 1l IO.lSl 13 (!_.15 10..51 II o • .oo 10.201 
- ' 

P-valuo 0.511 o.oce o.oos• 
at l!ftllpot nt 

Data source• ' 
1n4 of • t-It .. tntananc• vetue prtor to ent•rJno phtce. 
•• Hllntonanct Phi•• troatMnt groupo. w.o- 14 17th 2-woott tnteroel ateo tncludeo potlonte rolling In tho wook 12 16th 2-wookl tntotvol vlolt vtndov or tho 

run-out phooo dote. 
f·Yalue co.p.rtng raraxettne VI Placebo vlthln .. tntanance phac• treataant Qroup from CONTRAST etlta .. nt of an.lrete of 

._rtanco llnoar IDdol prutedoro ln SAS. 
• •ltnlfleant for a.oral1 alphooO.OS lpcD.OI7J 

'' f, " .... 

.... 
CD 
VI 

f 
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Poroxottno Protoeol 222 - Population 
'l'llbll 

.,_ry of Ibid of Molntonanco l'llooo 111'14 14 .. 11 onoo fr0111 l:n<S of Motntonanco Plio .. 
rntonotty of Antlclpatory ADxloty 

Randa.lzatton Pbooo 

-- 1TootMnt 
PAROxtflNe·>PLACEJO PAROJCETINC tO ETlM£ 10 MQ 4 0 HG PAAOlll!'l'III£ 'TOTAL P-valuo 

n Min lo.o. I an t•·•·l n aean (c ••• ) n •••n 1•. 1.1 n Man ••·•·• Par VI Pl• 

End of n o.,. 10.21 0.55 10.251 ll 0.62 10.211 18 l.CO IO.COI C2 o.n 10.201 o.us 
Hllntenenc• 

wook lC n O.Jl 10.21. 0.10 10.101 • ·0.10 10.301 g -0.0) IO.UI )l •0.01 10.101 0.111 

wook U 21 0.\1 \0.211 .o 0.20 10.111 10 0.2t 10.151 17.._ -0.27 IO.HI l1 0.01 )0.101 o. 752 

wook 20 26 o.u 10.241 1 0.14 10.141 10 C)t (0.141 IS 0.07 10.261 )2 0,]1 10.171 0.7U 

Wut 21 21 0.05 !O.UI • 0.1l 10.111 t o.oo 10.171 IS -0.11 10.171 )2 -o.os 10.101 O.lll 

l:ndoolnt n O.IS 10.271 11 o.u 10.121 1l ·0.02 10.221 18 •0.14 10.141 '2 ·0.02 10 101 0.254 

----

C.ta laUCOI AppendlK I 

1n4 of Natnt•nanc• • Laat .. sntenance prior to entering Ph•c•. 
tabl•• ••elude• thoee petlente Who w.re r•ndo.lzed to plaeebo throughout the enttr• 

weot '' 17th 2-we.kl lntorvol a1eo lnc1•4oo patlonto fo\\lno ln tho vook 12 16th 2-woekl 1ntorvo1 vlott vtndow of tho randoaltotlon 
IXClvdoo ran-oat pbooo data. 

1TOotatDt p-valuo cooparlno ,.roxotlno->P1oc•bo v• Poroxet1n• Mann·Wbltnoy u root. 
• aliJIIlflcant tor 

-s 

,,,,,, ;,, "'' 
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End ot 
Matntenanc:• 

Welt H 

week tc 

w .. t 20 

w .. t 
Endpoint 

••roxet1n• Protocol 222 Jntent•to-Treat Population 
Table I'll 

rumnary' of End of Maintenance Phaa• and Mean ehanoe rrom End of Malntenanee Phaea 
overall MSPS Fear scor• 

Randomtzetton Pha•• 

PAROX!TtNI·>PLACEIO PA,OX!TINE 10 HG PAkOX,TINE 20 MQ PAROltftniE 40 Me: 
II ..... ca.e.J n aean Ce.a.J n mean (a.e.J n Man ••·•·• -

21 1.9C 10.411 10 2.]0 11.021 11 ].19 10.751 u 2.27 10.601 

2l 1.16 10.591 t 0.22 IO.£U 7 -0.12 10. 4l I 1l -o.os 10.221 

20 t.U 10.£)1 I t.ll co.s£1 8 0.19 IO.UI 16 0.(0 CO.lll 

ll 0.99 10.581 ' o.so 10.111 t •0.14 10.49) 1l 0.54 10.]]) 

12 O.JI 10.541 7 0.9] 10.521 7 -0.41 10.521 14 0.01 10.101 

21 1.69 10.561 10 0.42 (0.621 II 0.09 10 . .,, 16 -0.16 10.]6) 

Data Sourc•• Appendix 10 
End of Nt1ntonanc• a .... t nalntononc• voluo prior to ontorln; randomization pho11. . 

TrtatMnt 
PAROltiTJJIE 'l'tm.L t-Yalue 
n 

Mall •••••• 
Par •a Pta 

]1 2.55 IO.UI 0.501 

29 0.02 10.241 0.051 

n O.SI 10.241 o.no 
21 o.u 10.2]1 0.224 

21 0.1) 10.28! 0.6U 
)7 0.01 10.211 0.006• 

Tbla tabla• axc1•4•• thoea patlenta who v.re to plaeaoo throughout tha entlre atudy. 
we1 t 14 17th 2-voekl 1n,errel alto Include• potlontt falling In tho weak 12 16th 2·wotkl Interval vlolt window or tho 
Exeludea run•out phaaa data. 

Trcst .. nt p-valua co.perlng Paroxat1nt->Plaeebo VI Paroxatlno analyolr of vortence uolno general lineor oodel 
ln CAl With .odel tneludlng •''oct tor treatment. 
• •l;ntrlcant ror elpho•O.OS 

( 
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P•roxettne Protocol Z22 Population 
T5blo f1 _ 

S\1-ry ot En.S of Hotntonanco l'llaco and Mean Chan11o trolll End ot Halntonanco Phaoo 
ovorall HSPS Avot.Sanco scoro 

Randomization Phaae 

PAAOXETINE 10 Ha 20 HQ 40 PAAOII:'l'lllt 'l'O'I'AL 
n Man II·•· I n mean ta.e.d n ... n le.e.J n •••n «•·•· t n - ••-o.l 

IDIII or 21 D.tl ID. 2ll 10 0.77 10.411 II 1.]0 10.281 15 1.10 tD.JOI l7 1.07 tO.Ul 
Halnunanco 

w .. t 11 2l O.lt 10.271 ' 0-ll 10. lSI , 0.15 10.261 1) -o.o& IO.OPI 29 0.04 10.131 

Nook U 20 D.U 10.211 • 0.46 !0.)21 • 0.24 10.261 16 0.08 10.0" 32 o.u 10.111 

Nook 20 ll o.n 10. )11 ' 0.06 10.221 9 0.10 (0.211 l) o.ts 1e "1 21 0.11 10.121 

Nook ZC 12 0.11 10. 2tl 7 O.fl 10. '" 
, 0.07 10.281 u -o.ot IO.UJ 28 0.10 

Endpoint 21 o.co 10 0.20 (0.401 11 o.u 10.251 16 -0.07 IO.t:J )7 0.13 IO.UI 

Data Sourcoo Aj,.ptlldlX 10 

1n4 of Haintonanco • Loot .. tntonanco valuo prlor to ontorlng ran4oalzotton phoco. 

( ) 

TraotMnt 
P·Yalua 
far ve Pla 

o.Slt 

0.22( 

o.su 
0. UG 

D.7tl 

0.090 

tble tabloa exclu<Soa lholo pottento Wbo voro randaelzod to Plocobo throu11hout tho ontlro 
waot 14 17th 2-vookJ tntorvol atoo tnclu<Soa patloroto folllftll In tho voot 12 16th 2-voot1 lntorval vlctt vtlldov of tho randoalz&tton 
IXcludoa run-oat phaao data. 

p.Yala• co.perlog ve Paroxetlne Totel froa anatyetc of u•tno general llnear eo4el procedure ln 
Ml with lllldll Jnc:llltiJIO oUoet tor troatnont. 

• llgnltlcane tor alpba•D.OS 

..... 
fD 
Clll 

-'""· 
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Paroxetlne Protocol 222 - lntent-to-Tr•at .•opulatlon 
1a 

of tn4 of Malntenenee Ph••• and Mean Change from !nd of Ka1nten•nea Ph&ae 
SDS Work 

Randomization Phase 

PUOXETIN£ I 0 HC 20 HC 40 HQ PMOXfttlfl£ 'J'Cmi.L 

" •••n t•·•· J " •••n ••·•· J n ,..ean le.a.J n (a.a. t n ..... , ..... 
End of 35 0.11 (0.291 12 0.50 10. )61 ll 1.54 (0.151 18 0.89 \0.50\ n 0.91 10.341 
Malntenanea 

lfttk u 30 0.70 10.]71 11 -0.09 10.091 7 0.71 10.471 15 0.20 (0.111 Jl 0.21 (0.121 

lfttk 1C 2C o.n 10.391 10 0.10 10.101 9 O.)) 10.411 11 -0.)) 10.241 37 -o.os 1'.171 

lfttk 10 24 o.so 10.)71 7 o.oo 10.001 9 ·O.G7 11.101 H o.oo 10.261 l1 •O.lf 10.]9) 

lfttk 24 u ·0.11 (0.171 ' 0.00 10.001 ' 0.67 10.831 15 -0.20 10.201 Jl 0.09 (0.2CJ 

Enapolnt 35 0.91 10.111 12 0.00 (0.001 13 1.23 10. 'II Ia -0.]] 10.231 n 0.2) 10.241 

Data IOYrCtl 12 
!bd of Htlntonanee • Loat aalnttftanea velut prior to entering rendoalzatton phaot. 

Trutaent 
p ... valae 
Par Y8 rla 

0.759 

0.197 
0.299 

0.211 

o.s1e 
0.122 

ttbltl oxeludtl thott patlantl WhO vert randealztd to placebo throughout the entlrt atudy. 
Vttt 14 17th 2·vtttl Interval alao lneludtt falling In tha week 12 16th 2-vtekl lntorval vltlt vlndov of the rendoeltatlon 
helud .. nn-out ph&•• dtta. 
Trtat .. nt p-valu• raroxttlnt·>tlaetbo va raroxttlne froa analyots of varlane• ualng general linear .-del procedure 
tn •AS vll:ll .-del lncb•dln; effect for troatllllnt. 
• •lanlfleont for olphloO.OS 
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APPENDIX 8.1 

SAFETY DATA 
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' Table 13 

\ 
Response at Study Endpoint for ParoJetine (n/N and %) 

Studies 108, 187 and 223 

Paroxdlae dose 
10m& lOme 30mg 40m& 50m& Amc 

niN % niN o/o niN % niN 'Yo niN % niH % 
Study 108 . --,.._ 
Zero or One Paalc Attacks 9/20 45% 3119 16"/o .t/l9 21% 
2511% Reductloa Ia No. or l'llll Panic Att11cks 17120 13/18 72Yo 14118 7"' 
2511"/o Reductloa In HAMA Tolal 18120 ;JG•;. 14119 74% 14/19 74% 
CGI Severity or Dlneu S 2 wllb ISnt 71% U/19 SSYo 13/19 Ga% 8 
Sludy 187 (' -. 
Zero r·anlc Attacks 17128 61% ·:, %3/44 16/38 42% 
2511% Ia No. of Full Pan\c Attacks 20127 74Yo 3!>/44 89% 21138 74% 

J Reductloa In HAMA Total 014 0% 19/ll 61% 29/45 64% 24139 61% 
I CGI Seventy or maeu S 2 with loasellae ie3 015 OYo 16/JO 53% '! 27145 60% "18138 47% I 
i 

Sll:dy 223 
Zero Pule Attacks 012 0% 6/10 60"/o ·17128 61"/o 8112 67% 618 75% 318 •38% I 

Reduction Ia No. of F11ll Panic Attacks 012 0% 8/10 80% 22128 7!>% 10/12 83% 718 88% 118 11%-1 
Reduetlon In RAMA Total Oil 0% 318 38% 14/l4 58% 6/12 50% 318 38% 218 25% 1 • 

CGI Scftrf!l ollllaeu s 2 with basellae 015 0% 4112 33% 20128 71"/o 7112 58% 318 38% 118 U% 
N• numberofp•lloh lllh•l close n • number or pi !Ienis who respoaded 

Data Source: Volume 60, p. 176, Table 5.2e 

""":i 
"'"""•' .... 
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Appendix 8.1 

As a component of our review of the NDA. we audited the following CRF's, identified by 
patient 10 number: 

I 
I 
I 
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The following volumes we1e submitted on August 1, 1995 and contain the CRFa request • .t 
for audit purposes. 

Volume PID PID 

1 6 
2 7 
3 8 
4 9 
5 10 

, .• 
. 
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. ..-....._ 

800Y AS A WHOLE 

Headache 

Althenla 

lnMclion 

Trauma 

Abdominal Pain 

BaCk Pain 

Chill$ 

Ches1 Paon 

Flu Syndrome 

Pain 

Allergic Reactoon 

- Fever 

CARDIOVASCULAR SYSTEM 

Migraine 

Palpo1abon 

Vasodila1abon 

Hypertension 

Hypotension 

Postural Hypotension 

Syncope 

203 

Appendix 8.5.1.1 
Events l'ccurrlng at a Rate of 1•.<. or Greater 

In Paroxetlne-Treated Patient 

PAROXEJlNE ALI'RAZOI.AJI CU)MIPRAMIN£ 
N .... t N•77 N•121 

(%) (%) (%) 

25 18 17 

14 18 14 

5 5 ;. 

.. 9 0 

.. .. 3 

3 .. 1 0 

2 3 4 

2 1.0 2 

2 0 0 

2 1.0 1 0 

1.0 0 1.0 

1.0 3 1.0 

2 0 0 

2 1.0 7 

2 0 4 

1.0 0 1.0 

1.0 0 1.0 

1.0 0 7 

1.0 0 0 

1.0 0 2 

PLACEBO 
N•324 

(%) 

25 

5 

7 

4 

3 

2 

10 

3 

2 

2 

0 

1.0 

1.0 

3 

3 

1.0 

1.0 

2 

0 

1.0 
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DIGESTIVE SYSTEM 

Nausea 

Oly Mouth 

Dian'llel 

Conllipltion 

Oecrealed Appellle 

Dyspeplla 

Bruxosm 

Flatulence 

lncreasea Appellle 

Tooth DISorder 

Vomiting 

Dysphagia 

Gastrointestinal Disorder 

HEMIC I LYMPHATIC 

Purpura 

204 

Appendix 8.5.1.1 (continued) 
Events Occurring At A Rate of 1% or Greater 

In Paroxetina-Treated Patients 

PAROXETINE A1..PRAtOI..AM CLOMIPRAMINE 
N .. ll N•77 N•121 

(%) 1%) (%) 

23 13 31 

18 g 50 

12 7 3 

8 7 17 

7 3 3 

4 4 4 

2 0 0 

2 3 1 0 

2 1.0 1 0 

2 1.0 0 

2 1.0 2 

1.0 1.0 3 

1.0 3 1 .o 

1.0 0 0 

METABOLIC I NUTRITIONAL 

Weighl Loss 2 1 0 1.0 

Thirst 1 0 1.0 0 

Weight Gaon 1.0 4 1.0 

MUSCULOSKELETAL 

Althralgll 2 1.0 0 

Myalgia 2 • 3 

PLACEBO 
N•324 

(%) 

17 

11 

7 

5 

3 

7 

0 

3 

1.0 

1.0 

2 

0 

0 

0 

0 

1.0 

1.0 

1.0 

3 
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NERVOUS SYSTSI 

So!Molence 

lnaomnil 

Oizzinllu 

Ulido Decteased 

Tremor 

NeNousness 

Agotallon 

Anxoety 

Depression 

AbnoffNII Dreams 

Myoclonus 

Parestnesia 

Oepersonalizallon 

Hypenonoa 

Amnesia 

ConCDntratiOn tmpawed 

Dystonia 

EmolioiUII Lability 

Hyperkinesia 

Hypellhesil 

lACk of Emotocm 

ManiC Reaction 

Vertigo 

205 

Appendix 8.5.1.1 (continued) 
Events Occurring at a Rate of 1% or Greater 

In Paroxetlne-rreated Patients 

PAROX£TIHE AUIRAZOIAM CLOMIPRAIIIN£ 
N-411 N•77 N•121 

(%) (%) (%) 

19 49 11 

111 21 10 

14 13 18 

9 5 a 
9 9 25 

8 23 5 

5 9 3 

5 12 3 

4 14 3 

3 8 0 

3 4 4 

3 1.0 6 

2 0 0 

2 1.0 3 

1.0 4 0 

1.0 4 3 

1.0 0 1.1) 

1.0 3 1.0 

1.0 4 0 

1.0 0 0 

1.0 0 0 

1.0 0 1.0 

1.0 1.0 3 

PLACEBO 
N•324 

(%) 

11 

10 

10 

1 

1.0 

8 

4 

4 

5 

3 

2 

4 

2 

0 

0 

1.0 

0 

1.0 

1.0 

1.0 

1.0 

0 
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RESPIRATORY SYSTEM 

Rnpiratory Oilorder 

Sinuatil 

Pharynglos 

Rhinllia 

Cough Increased 

Yawn 

BroncM•s 

Dyspnea 

Hyperven!liatiDn 

Pneumonia 

SKIN I APPENDAGES 

Sweabng 

Rash 

Herpes Smplex 

SPECIAL SENSES 

Abnormal Vos10n 

206 

Appendix 8.5.1.1 (continued) 
Events Occurring at a Rate of 1% or Greater 

· In Paroxetlna.Treated Patients 

PAROXETINE ALPRAtOI..AM CLOMIPRAMINE 
N-411 H•71 N•121 

('X.) ('X.) I%) 

a 22 2 

6 5 0 

3 3 1.0 

3 1.0 0 

2 0 3 

2 1.0 2 

1.0 0 1 0 

1 0 1 0 10 

1.0 0 0 

1.0 0 0 

14 0 30 

2 3 3 

1.0 0 0 

1 0 3 1.0 

3 • • 
Abnormality of 1.0 0 3 

ContunciNitos 1.0 0 1.0 

Ear Dtsonler 1.0 0 0 

OWl Med .. 1.0 0 " 
Taste PerversiOn 1.0 0 3 

TWin•us 1.0 3 2 

PLACEBO 
N•324 

(%) 

8 

5 

3 

0 

2 

0 

0 

1.0 

0 

0 

6 

2 

0 

1.0 

3 

0 

0 

1.0 

0 

1.0 

3 
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UROGENITAL SYSTEM 

•AbnOfmal Ej8culdon 

"F-Ie Genial Diloldors 

"'mpoolnce 

"'yunenormta 

Urinary Frequency 

Urinary Tract lnfectK;, 

CyalltiS 

Oysuna 

"Menormagoa 

•Menstru1t Disorder 

•Prostate Disorder 
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Appendix 8.5.1.1 (continued) 
Events Occurring at a Rate of 1% or Greater 

In Paroxeline-Treated Patients 

PAROXETIN£ ALI'RAZOLAM CLOMIPR4111NE 
N-411 N•121 

(%) (%) C%1 

21 7 24 

II 0 4 

5 3 15 

2 2 0 

2 3 0 

2 I I 0 

1.0 I 0 0 

1.0 0 2 

1.0 0 1.0 

1.0 2 1.0 

1.0 0 0 

S01.1rce. Ad"ted from Apilendix Table 6 21. Vot .. 63. P. 181. Pooled Dlla 

• Percentage corrected for gender 

PlACEBO 
N-J24 

(%) 

1.0 

1.0 

0 

2 

0 

I 0 

, 0 

0 

1.0 

0 

0 
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Appendix 8.5.1.2 

Summary of Emergent Adverse Events Patients) Regardless of Relationship 

Study 120 

,_.. ...... .. 7 ru M .... ... ... ...,.,_ N""' )H7 - H-12 

'"""'"'- • • ,. • ,. • ,. ..., .... 
t'' .... 4 (6) 4 (6) ' C'> 2 (l) 
Alllloolia 3 (4) 7 (10) ' (13) 13 (II) ........ (I) J (S) 2 (l) 4 (6) 
01111 ... ' (7) 2 (3) 4 (6) 0 (0) 
H ,h+ 30 (44l 19 (21) 27 (39) 19 (26) 
llol'«<iaa 10 (Ul ' (IJ) 2 (3) J (4) 
y,_ J (4) 1 (J) ' (f) ' (7) 
.::..u. •• ......- 4 (6) (1) 0 (0) (I) 
DlcuM••.,.._ ..... 0 (0) 2 (J) 4 (6) I (I) 
c-ipe'- ;i (7) ' (I) J (4) ' (IJ) 

Dt<nPtd """""' 
J (4) : (Jj 7 (10) • (6) 
J (4) I (12) 7 (10) 16 (22) 

Drymmlll> • (Ill • (9) • (Ill 25 (JS) 
10 (U) 4 (6) 3 (4) 0 COl 

"'- II (26) 16 (24) 17 (24) 2J (ll) 
MeKIII I l"lol .. ,..... 6 (9) l (J) I (I) ' (I) ....._,,.... --- ' (7) J (S) 4 (6) 0 (0) 
AcWi- 6 l'l 4 (6) 4 (6) 3 (4) _, 2 (l) 2 (J) 3 (4) ' (7) 
Dop ' (7) I (2) 6 (9) 2 (J) 

II (16) I (12) I (II) ' (13) ._.. 14 (20) 17 (2S) 12 @ 21 
Llloiolo- (I) l (J)) ' ' Nto ll (17) 6 (9) 7 (10) • (I) 
.. d I 4 (6) I (2) 0 (0) 3 (4) 
I I ' ll (IT) 16 (24) 14 (20) 2J (ll) 
T- 2 (J) 3 (S) ' (9) u (11) 

Data Source: ISS, Appeudix 6,2.2A 
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- .. 
Appendix 8.5.1.2 (continued) 

" 
""" ...... ... ., hr••dli•l ....... ·- ... .... ... ,.,.... N-69 1'1"'67 N-'1'0 N-7:1 

• "" • ,. • ,. • ,. . ,._,.,.... 
c:oap-.......s 3 (4) 3 (S) (I) 4 (6) 
,_,#I ' (7) I (2) 0 (0) 2 (3) 
II'*'Joliador 10 (IS) I (12) 6 (9) • {II) 
aJillllio 0 (0) 4 (I) 0 (0) 2 (3) ....... ' (7) 12 (II) (I) ' {I) _,,_, ... ... {I) I (2) I (I) ' {7) 
s--.c (I) 6 (9) 5 ('7) 1 (10) 
Spedol&-. ,. .... 4 (6) (1) (I) (I) 
t......-.as,.._ 
AhnonDal ejiiAIII&iaa• 0 (0) 2 (10) 4 (17) • (1&) 
PyJ ,..,_. $ (Ill l (6) I {2) {2) , .................... 0 (0) 4 (9) ' (11) 4 (9) ,_.......,. 0 (0) I (5) 0 (0) 0 (0) l.lrioory..._ I (I) : (3) 4 (6) 2 (3) 
l.'tially,._.._ 2 {3) (2) 4 (S) I (I) 

• corrected for gender. 
Data Source: ISS, Appendix 6.2.2A 
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Appendix Table 8.5.2 

Extended Ranges for Laboratory Values of Potential Clinical Concern 

Hematology 

Hemoglobin 

Hematocrit 

White Blood Cells (WBC) 
Red Blood Cells (RBC) 

Neutrophil& 
Lymphocytes 
Monocytes 
Basophils 
Eos;nophils 
Bands 
Platelets 
Segmented Neutrophils 

Blood Chemistry 
Urea 
Blood Urea Nitrogen 
Serum Creatinine 
Total Bilirubir• 
SGOT (AST) 
SGPT (ALT) 
Alkaline Phosphate 
Total Protein 

Albumin 
Sodium 

Potassium 

Chloride 

Total Triiothyronine (T3) 
Total Thyroxine (T4) 

Males !:11.5 g/dl 
Females !:9.5 g/dl 
Males!:37% 
Females <32% 
<2.8 or >16 x 101/L 
Males x 1012/L 
Females x 1012/L 
!:15% 
,?!75% 
,?!15% 
,?!10% 
,?!10% 
>10% 
!75 or x 1011/L 

mmoVL 
,?!30 mg/dL 
,?!2 mg/dl 
,?!2 mg/dl 
,?!150 U/L 
,?!165 UIL 

U/L 
,?!10 g/dl 

g/dl 
,?!156 mEqll 
!:126 mEq/L 

mEq/L 
=:_3 mEq/L 

mEq/L 
=:_90 mEqll 

nr.1oVL 
rqnoVL 

=:_38.61 nmoVL 

.. . 
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Urinalysis 

The criteria for identifying patients with change from baseline of potential clinical significance 
with respect to urinalysis analytes were as follows: protein, a value of 4 or above; glucose, a 
value of 4+ or above; red blood cells> 10/hpf, WBC> 10/hpf. 
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Appendix 8.5.2.1 

Number of Patients with Blood Chemistry Values of 
Potential Clinic:al Concern by Parameter, All Studies Combined 

Parou«'n• Alpruolam Oomlpramlac Placebo 
N N N N 

Panmeter Tested n "' Tested n <:'o Tested n Tested D "' 
Urea 1S 0 0 0 63 0 0 63 0 0 
Blood Urea Nruogen 222 0 0 67 0 0 0 Ill 0 0 
Serum Crearimne 347 0 0 {)7 0 0 74 0 0 219 0 0 
Total llihrubm 348 0 0 67 0 0 73 0 0 218 0 0 
AST(SGOn 333 0 0 67 0 0 71 206 I <I 
ALT(SGI'T) 323 0 0 67 0 0 74 192 0 0 
Alkaline 350 0 0 67 0 0 74 0 0 219 0 0 
Tolal Protein IS 0 0 0 0 13 0 0 
Albumin 32 0 0 0 0 29 0 0 
Sodtum 223 0 0 67 0 Ill ·o 0 
Potassium 223 0 0 67 I 0 Ill 3 3 
Chloride 223 0 0 67 0 0 0 Ill 0 0 
Triiodothyronine (T3) 12 0 0 4 0 0 4 0 0 10 0 0 
Th:z:roxine IT4J 10 0 0 4 0 0 5 0 0 II 0 0 
Data Source; Appendix 10.1 
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Appendix 8.5.2.1 (continued) 

Mean Change from Baseline for Blood Chemistry Parameters 
. a 
All Studies Combined 

. 
Albumin Sodium Potassium Chloride Serum Urates Triidothyroninc Thyroxine (T4) 
(v./dL) (mEQIL\ (n£o/L) (mEQ/L) (mcmoiJL) (1'3) (nmolJLl _(nmol/Ll -

(n) mean (n) mean (nl mean (n) mean (n) mean {n) mean {n) mean 

Paroxctine (31) "0.1 (187) -0.9 (187) <0.1 (187} 0.9 ( 9) 20.2 (2) 0.1 (2) -13.5 
Alorazolam ( 60) -0.2 ( 60) 0.7 ( 60) 1.3 (2) 0.2 (2) -1.9 
Clomioramine on -25.9 (2) -0.3 (3) -16.3 
Placebo (25) -0.2 ( 94) -0.8 ( 94) 0.3 { 94) 0.8 ( 5) 8.6 (5) -0.1 . (5) -6.8 

Pairwi$C I 

ParvsPJa 0.478 0.760 0.320 0.905 0.750 0.639 0.605 
ParvsAlo 0.151 0.357 0.504 0.885 0.585 
ParvsCio 0.087 0.521 0.846 

a Mean chan.ge is shown for week 10 (Studies 120, 223) and week 12 (Studies 108, 187' for patients yielding data at these visits 
1 Pairwise comparisons made using T-test 

NOTE: Sample sizes (N) shown in table 10.5 arc number of patients at baseline. Samples sizes (n) is this table are number of 
patients with Ia!J assessment at baseline and at week 10 or week I 2. 

N -w 
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Urea 
(mmoi/L) 

(n) mean 

Appcndi"' 8.5.2.1 

Mean Change from Baseline for Blood Chemistry Parameters 
All Studies Combinel 

Blood Urea Serum Total Bilirubin AST ALT A1lailine 
Nitrogen Creatinine (mg/dL) (SGOT) (SGPT) Phosphatase 
(mJtfdL) (ml!fdL) CUlL) (U/L) CU/L) 
(n) mean (n) mean (n) mean (n) mean (n) mean (n) mean 

' 

Total Protein 
(g/dL) 

(n) mean 

(72) 0.3 (187) 0.7 (308) <0.1 C309) -0.1 (293) 1.1 (284) 1.7 f31Q) 5.1 on -O.L 
Alorazolam ( 60) 0.3 ( 60) <0.1 ( 60) -0.1 ( 60) 1.7 ( 60) 1.0 ( 60) -4.4 
Clomioramine (60) <-0.1 ( 72) <0.1 ( 71) 0.1 ( 69) 6.2 ( 71) 4.4 ( 72) 6.9 

(59) <0.1 ( 94) -0.2 (194) <0.1 U92) <-0.1 f183) 1.4 (170) 1.4 095) -3.1 ( 9) 0.1 

Pairwise Comnarisons I . 

Pia. 0.239 0.015 0.375 0.090 0.804 0.807 <0.001 0.411 
ParvsAlo. 0.350 0.926 0.484 .0.552 0.645 <0.001 
Parvsao 0.167 0.938 0.893 0.100 0.407 0.490 

a Mean change is shown for week 10 (3tudies 120, 22:3}-and week 12 (Studies 108, 187) for patients yielding data'at these visits 
1 Pairwise made using T-test 

NOTE: Sample sizes (N) shown in table 10.5 are number of patients at baseline. Samples sites (n) is this table are number of 
patients with lab assessment at baseline and at week 10 or week 12. 

; 
• 

·.·.· 
·'. . ' •. ·c- ' :," -;_ .. 
';\_(''. ,· 

i·: 
. , .. .. ;•. 

.. ..... : 
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AppendiX Table 8.5.2.2 

Number of Patients with Hematological Values of 
Potential Clinical Concern by Parameter, All Studies Combined 

PanlsedDc Alplw.ollm Comlpramlu Placebo 
Panlmeter N • .. N .. s N a .. N D 

Tested Tested Tested Tested 

Hemoclobla 345 I <I 66 0 0 74 0 0 216 
.Hematocrit 296 3 66 0 0 70 I 171 0 . 
Wblte Blood Cells 344 4 I 66 2 74 0 0 218 2 

llecl Blood Cells 46 0 0 0 3 0 0 44 0 

Neutrophlls 90 0 0 0 67 0 0 72 0 

Lymphocytes 345 <I 65 (I 0 14 216 
MOPOC)'tCS 345 I <l 6S 0 0 74 215 0 

BasopbUs 334 0 0 6S 0 0 74 0 0 202 0 

FA4iaopblls 339 4 I 6S 0 0 74 0 0 208 I 
llaacls 241 2 I 64 0 0 6 0 0 128 I 
SepDeaLII NCwopbUs 251 0 0 64 0 0 7 0 0 139 0 

Platelets 301 2 66 0 0 73 0 0 173 0 

Data Sowcc:: Appendix 10.1 

s 

<I 
0 

0 
0 
<I 
0 
0 
<I 
I 
0 
0 
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I 
---.:--

Hemoglobin 
(g/dL) 

(n) rrw:an 

Paroxetine (302) -0.3 
AlJ)Jazolam ( 59) -0.2 
Clomipramine ( 71) <0.1 
Placebo (191) <-0.1 

Pairwise Comparisons• 

Par vsPla · 0.006 
Parvs Alp 0.632 
Parvsao 0.014 

204 

Appendix 8.5.2.J. 
Mean Change from Baseline 

for Hematological Parameters, All Studies Combinel 

Hematocrit White Blood Cell Red Blood Cell Neuttophils Lymphocytes 
(%) (109/L) (1012/L) (%) (%) ' 

(n) mean {n) mean (n) mean (n) mean (n) mean -
(253) -1.0 (301) 0.1 (46) <0.1 (83) -2.1 (297) -0.7 
( 59) -0.6 ( 59) -0.7 ( 57) 1.2 
{ 69) <0.1 ( 72) -0.5 ( 2) -0.1 (63) -1.7 ( 70) 1.7 
(150) -0.3 (192) -0.2 (40) <-0.1 (61) -2.6 (1881 0.7 

0.019 0.054 0.470 0.812 0.147 
0.223 0.005 0.155 
0.010 0.033 0.503 I 0.859 0.134 

1 Mean change is shown for week 10 (Studles 120, 223) and week 12 (Studies 108, 187) for patients yielding data at these visits 
1 Pairwise comparisons made using T -test 

NOTE: Sample sizes (N) shown in table 10.4 are number of p11tients at baseline. Samples sizes (n) is this table are number ot 
patients lab assessment at baseline and at week 10 or week 12. 

-

N .... 
Ol 
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Appendix 8.5.2 . .:t_ (continued) 

Mean Change from Baseline 
for Hematological Parameters, All Studies Combinel 

Monocytes Basophi\s Eosinophils Granulocytes Bands(%) Segmental Platelets I 

(%) (%) (%) (%) Neutrophils (%) (109 /L) I 

(n) mean (n) mean (n) mean _(n) mean (n) mean (n) mean (n) mean 

Paro:tetine {297) 0.6 I C284l -o.t (289) 0.6 (4) 1.8 (197) <-0.1 (208) <0.1 
Alprawlam ( 57) 0.8 I< 57) <-O.t ( 57} 0.2 1 (56) 0.0 ( 56) -2.4 ( 59) -15.0 
Clomipramine ( 70) 0.1 I< 69) 0.1 ( 70) 0.2 ( 6) -0.1 ( 7) -3.1 { 69} 9.4 
Placebo {IP.6) 0.2 (173} -0.1 (180) 3.2 (3) 15.7 (lLR) 0.1 (120) -1.1 llSI} -8.0 

I -Pairwise C'...omparisons 
---

Parvs Pia 0.119 0.727 0.067 0.{J61 0.590 0.236 0.050 
Par vs AJp 0.687 0.644 0.257 0.970 0.073 0.007 
P&vs Clo 0.115 0.042 0.172 0.921 0.391 0.114 

1 Mean change is shown for week 10 (Studies 120, 223) and week 1?. (Studies 108, 187) for patients yielding data at these visits 
1 Pairwise comparisons made usir.g T-test 

NOTE: Sample sizes (N) shown in table 10.4 are number of patirnts at baseline. Samples sizes (n) is this table are number of 
patients wi.th lab assessment at baseline and at we.ek I 0 or week 12. 

N -..... 
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PARAMETER 

ur1nelya1r. • ghcose 
Ur1nelys1s ... pr•nein 

ur1nelis1s · red blood cells 
Urtnalysls white blood cells 

, ... 

8.5.2.3. 

of S1gn1f1cent Abner..! Urln.lysls Velues 
Protocol 120 223 tlncludlng_Run·OUt PheseJ 

PAIIOXETIN£ ALPIIAZOI.MI PLACEBO 
N : 286 N : 77 II = 141 
n "' n "' n ,,, 

Above 0 0.0\1 oJ c 0 .0\J 0 0.0\J 
Above 0 0.0\J 0 I 0.0\J 0 I 0. 0\J 
Above 7 2.4\J 0 0.0\i 2 I. 4\i 

Above 4 1.4\1 1 I 1. l\i 4 2. 8\i 
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Appendix 8.5.3. 

Number of Patients with Vital Sign Measurements Outside Predetermined 
Limits or With a Cbaqe From Bueliae of Potential Clinical Concern, All 

Studies Combined 

,.,._ Alto 0...,1 nt:lar .._.. 
N • '"' N • '"' N • '"' N " '"' T .... T .... T ..... T-..... 

419 0 0 'll 0 0 ., 0 0 271 2 
.. " 0 0 7J 0 0 ., 0 0 211 2 

Diatlolic BP ........ 
2'71 0 0 1l 0 0 0 131 0 0 

H..,_.,_.. 2'71 0 0 1l 0 0 0 Ill 2 I 
BP SilliaC 

LowiDoc:nuod 419 0 0 73 0 ry ., 0 0 271 0 0 
Ki...,.__ 419 0 0 7) 0 0 ., 0 0 271 2 I 

S)IIO(tc BP 5laadia& 
LowiDoc:nuod 271 0 0 72 0 0 0 131 0 0 

271 0 II 72 0 0 0 138 I I 
PubcSinin& 

I..-IDocnolod 411 0 0 7) 0 0 I I 217 <I 
ffi&h/ln<rcaod 411 1 < 73 0 0 " 0 0 217 <I 

Pub<Siaadin& 
LowiDocnuod 271 0 0 1l 0 0 0 ll7 0 0 

271 1 <1 1l 0 u 0 131 0 0 
Wa,fl 

r-c.uod 411 II 3 71 6 9 14 6 276 4 d:i. ..__. 411 II 71 1 ill 14 4 276 7 
NB: patients could have more than one variable flagged 
Data Source: Appendix 11.1.1 
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Appcntlix 8.5.3.2 

Mean Change from Baseline for Vital Signs 
a 

All Studies Combiued 

---Diastolic BP (nunHI!) ---- ---- S'iStolic BP (mmHg) ---- ------- Pulse bpm) --------
SininR Standine Sittin2 Standinl!. Sittinl! Standin2 Wei2ht (kl!.) 

(n) mean (nl mean (nl mean (n) mean (n) mean (n) mean (n) mean 

Paroxetine (333) 0.6 (190) -0.4 (333) 0.1 (190) 0.9 (332) 1.2 (}89) 0.1 <331) 0.6 
Alorazolam ( 61) -0.4 ( 61) 0.6 ( 61) -0.1 ( 61) -0.5 ( 61) 1.9 ( 61) 2.3 (59) -1.0 
Clomioramine ( 85) 2.0 ( 85) 0.1 ( 85) 5.5 ( 85) <-0.1 
Placebo (230) -0.6 ( 96) -1.2 (230) -0.7 ( 96) -0.7 (229) -0.7 ( 96) 16 I <228> 0.1 

-- -
Pairwise Comparisons 

I I 

0.124 0.532 0.483 I 0.355 0.025 0.296 0.013 Par vsPla 
Parvs Alo 0.435 0.467 0.923 0.396 0.624 0.197 <0.001 
ParvsOo 0.206 0.991 0.001 0.059 

a Mean chnge is shown for week 10 (Studies 120. 223) and week 12 (Studies 108, 187) for patients yielding data at these visits 
1 Pairwise comparisons made using T-test 

NOTE: Sample sizes (N) shown in table 11.3 are number of patients at baseline. Samples sizes (n) is this table are number of 
patients with Ia;, assessment !it baseline and at week 10 or week I :L. 

t c 
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Appendix 8.7 
Summary of Serious Adverse Events Occurring In Paroxetlne-Trutad 

Patients and Considered Unlikely Drug Related 

Treatment: Paroxetme 

Padeat Scriolls Day of Dose at O:uet h11-esdptor Outcome 
ldradlier Ad1·use (from lirst Dttermilltd 
(PID) dost of nudy Rdalioaship 

(Verbatim mtd( ;atioa) to Stady 
term) l'tltdicuioa 

lOS.OOUl060 

10S.002.(l0ll 
. . .: __ 

120.()()j.02S7 
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Treatment: Paroxetioe 

P11ieat 
ldaadi"ICI' 
(PII') 

120.011.0065 

120.013.01& 

120.001.0176 

223.016.0261 

Serious 
Ach-ene 
EspericDce 
(V crt11tilll 
term) 

Appendlx 8.7 (continued) 

D1yoiODJet 
(fnllll first 
doscofswdy 
medicali1111) 

Dose It Oaxt la\adptor 
Detcnalacd 
Relltloaslllp 
co Study 
:\fcdicalillll 
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Summary of Serious Adverse Events Occurring In Comparator 
Drug-Treated Patients and Considered Unlikely to be 

Drug-Related 
Appendix 8.7 (c;ontlnued) 

Treatmrnt: Comparator* 

Paticat 
Ideatifier 
(PID) 

187.009.0062 

223.007.( 

Serious 
Ad,-ene 
Expcrieac:e 
(Verbatim 
term) 

DayofOasct 
(from first 
dose of Sllldy 
medicaiioa) 

• Comparator in Study 187 =Clomipramine 

Comparator in Study 223 = Alprazolam 

Dose at Onset la''CStiptor 
Determ.iaed 
Relalioaship 
toSIUdy 
Medicatioo 

Outc:ome 
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Summary of Serious Adverse Events Occuring In Placebo-Treated 
Patients and Considered Unlikely to be Placebo Related 

8.7 (continued) 

Treatment: Placebo 

Patiellt Serious DayofOaset Dose at Oaset ID\-estiptor Outtome 
ldc:otific:r Ad\-ene (from first Determilled 
(PID) dose of stJJdy Rdadooship 

(VertJatim medica don) to Sllldy 
term) Medication 

108.00.:..0039 

108.005.0010 

108.006.0014 

120.004.0006 

120.Cl09.0116 

.......... 
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8.7 (continued) 

Treatment: Placebo 

Patieat 
ldcatifau 
(PID) 

Serious Day of Oaset Dose at Oaset bn'I:SlipiOr 
Ach-ene (fi'OIII rii"St Detel"'lliilc:d 
Elperiersce dose of rcudy Relatioaship 
(Verbatilll medicatioa} to Study 

Outcome 

120.013.0214 

187.002.1)007 

187 .OQ.I.0020 

187 .()09.0064 

187.011.0531 

187.02i.0227 

187.031.0297 

187.03S.OS10 

-
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Treatment: Placebo RuB-In 

Patieat 
Jdeadfier 
(Pm} 

120.004.9010 

120.005.9006 

223.005.9008 

SeriG'Ji 
Adn:ne 
Esperieacc 
(Verbatim 
term) 

--

8.7 (continued) 

Day of Olllc:t Dose at OlllCt lllvestiptor Outt0111e 
Determiaed 
Relationship 
to Study 
Medicatioo 
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Treatment: Placebo Ruu-IJJ 

Patient 
ldeaUficr 
(PID) 

l23Jl06.900 I 

Serious 
Ad,-ene 
E:s:perieace 
(Verbatim 
11'1'1111 

223.006.9006 I 
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8.7 (continued) 

Day of ODJet Dose at Omet llr'udJator Outcome 
Deurmlacd 
Rdatioaship 
to Study 
Medicatioo 
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Appendix 8.8.1 

Paroxetine Panic Disolder lruegmed Summary of Safety 
Summary ofTreaanent Emergelll Adverse Experiences Regardless of Relationship 

Whete the J>erccncase is z 5 Paroxetim 31ld 2 Times the Perceruase of l'lacebo 
by ADECS Body System and Prefemd Term 

Prolocot 108, 120. 187. and 223 
lncent·IO· Treat Popul:;;_;on 

Table I • Relative Risk and Confidence Intervals for Selected Adverse Events 

MALES FEM4L£S 

1''-mbo IUlml 's" CJ. l'aro•ellat l'laetbo 

(a •111) (ll•lOJ) (II c 213) 

N ('Jii) N{S) N(ll>l 

1 (6.3) 2.414 (1.117. 5.ID) 37 (11.l) 7 (1.3) 3.716 
3(Z.7) (1.210, 13.299) 1$ (5.0) 6(Ul 1.151 

I (0.9) 10.699 (1.439. 79.525) lC (1.9) 3 (1.4) 5.614 
I ((1.9) 5.349 (0.671, 42-111) 31 (10.1) 3(U) 

I (7.2) 1.9ll (0.192. 4.143) 43(1U) II (S.l) 

l (0.9) ll.73S (3.151.143.679) 

0 (0.0) 

27 (1.9) I (OS) 11.910 

•" L<. 

fS11r C.S. 

(1.6&9, &.176) 

(0.693, 4.456) 

(1.115, 11.437) 

(USO, 23.453) 

(1.451, 5.204) 

(Z.599, l!UOl) 
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AL nrst Ennt 

Asthenia 

O.ereased Appdke 

Libido Deaeucd 
T...,or 
Swcailla 

Abnonnol Ej...,lalion 

lmpotonea 
Pemalo Oenltal Disorder• 

Paroxetine Panic Disorder Integrated Swnmary of Safety 
Summary or Treatment Emergent Ad·, erse Experiences Rt:gardless or Relationship 

r;bere the Percentage is :1!: % or Paroxetine and 2 Times the Percentage of Placebo 
by ADECS Body System and Preferred Term 

Protocol 10!1, 120, 1!1'7, and 223 
Jntcnt·IO· Treat Population 

Table 2 • Odds Ratios by Gender for Selected Adverse Events 

OddsRanosl Commoa odds Ratlol 95t. C.l. 

Mal• ' Ftmal• xlttl 
2.7$9 4.093 3.43) (1.941, 6.061) 0.4\6 
4.371 1.797 2.63> (! .274. $.441) t .• o2 
11.733 6.022 7.451 (l.046. 11.226) 0.313 
5.570 7.971 7.340 (2.993, 11.000) 0.016 
2.071 J.on 1.624 (1.567, 097) 0.471 
21.333 (7.221. I I 1.0$1)1 

20.739 (4.976.16.436)@ 

I Odds ndos comput.cd witS td...,... to placebo patienu 
• 

2 Cammon Oddo Radot usiDJihe MlllleJ.:loenstel method .• 
J Brcslow-Day tell for homo .... eiiJ or the oddo nliot 

I • for males only 

@ • for f01111les only 

•.) 

61 
p.-ulue-

0.519 
0.261 

0.$76 

0.770 

0.419 
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Ad..,...Enot 

Paroxerine Panic Disorder Integrated Sum"lary of Safety 
.Swrunary ofTreattnent Emergent Advene Experiences Regardless of Relationship 

Where the Percentage is S % of Parourine and 2 Times the Percentage of Placebo 
by ADECS Body System and Preferred Term 

Protocol 108, 120, 187, and 223 
lntenr-ro-Treat Popular ion 

Table I - Relative Risk and Confidence Intervals for Selected Adverse Events 

c55YEARS ;tSSYEARS 

Parent lao Pton!bo ltRml t5'llo CJ. Parosttln• ,, ... b. RRr2 
( .. 44(1 (D a317) (D a13) (D • 17) 

H•<•> HI• I N('llo) N('llo) 

Allhfnla S5 (ll-3) U(U) 2.912 (1.620,5.236) • (34.1) I (5.9) 5.913 

Decrute4 Appolita Sl (7 .(1) 9(1.9} 2.311 (1.145, 4".909) 2 (1.7) 0 (0.0) 

Libido Dm 39 (I.'TJ 4 (1.3) 6.711 (1.423, 11.581) I (4.4) 0 (0.0) 

T...,.. 36 (1.1) 3 (1.0) 1.260 • (2.567. 26.!12) 3 (13.0) I (5.9) 2.217 

s ..... 63 (14.1) 19 (6.2) 2.212 (1.:!96. 3.733) 3 (13.0) 0 (0.0) 

A""-'lijaeallllllon+ 32 (10.3) I (0.9) 21.461 (1.979, 154.727) 2 (25.0) 0 (0.0) 

lmpot- 9(5.7) 0 (0.0) 0 (0.0) 0 (0.0) 

Pernat. O.ltal DiJonlen+ 26 (9.0) I (O.S) 11.146 {2.413. 131635) I (6.7) 0 (0.!,) 

• H • awr.ber of pot1enb wilh lhe .,..,, 

I RRm • '"'*•lbt for potlenl• < 55 
2 RJII• ...,.. lktforpod..,.. 

+•pel · I" comcle<l for aetldor 

ts•c.r. 

(0.115, 41.916) 

(0.252. 19.510) 

RR• 
RRfiRRm 

2J!j 

0.2! 

-
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Althenit 

Dec1<ued App<l\lo 

Libido DemoJed 

Swell"'& 

Allaonnoii!J-Iolion .....,.._ 
Paule OeooiW Dioo..s.n 

Paroxetine Panic Disorder Integrated Swnmary of Safety 
Summary ofTreattnent Emergent Adverse Experiences Regardless of Relldonship 

Where the Percentage is l!: S % of Pacoxetine and 0!: 2 Times the Percentage of Placebo 
by ADECS Body System ani\ Preferred Term 

Protocol 108, 120, 187, and 223 
Intent-to-Treat Population 

Table 2- Odds Ratios by Age Group for Selected Adverse Events 

Odds Rotlos1 Commoo Odds Rotlo2 95'l< C.t. 

< 55Vun Yurt x2cu 
3 iii a.sn 3.463 (1.964. 6.10S) 0.755 

2473 2.645 (1.111,5.462) 0.635 
7.2SQ 1.,<5S (3.041, 11.233) O.t06 
1.191 2.400 1.31S (2.911, 11.201) t.054 
2.493 2.615 (1.567. 4.399) 0.919 
2:.667 28.271 (7.196, 111.1 0.062 

19.147 20.677 (4.956, 16.272) 0.043 

1 Odd• nrio• C0111J1111*1 willl .., • ...,.. oo plocello poti..,u 
2 Ccmmon Odd• Rolioocomputed urin1 the Montei-Hoennel melhoi 

, Breot--Doy teH for homo ... eity or the oddo ntioo 

··-··.. ) 

-
I rtslow-tloyl 

p·nlue 

0.315 

0.415 

0.745 
0.305 

0.320 

0.103 

0.136 

.· ....... . 
, .. .. 
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Paroxetine Panic Disorder Integrated Summary of Safety 
Summary of Treatment Emergent Adverse Experiences Regardless of Relationship 

Where lhe Percentage is C!: 5 % of Paroxetine and 2: 2 Tunes lhe of Placebo 
by ADECS Body System and Preferred Term. 

AdftcwEnllt 

(aalU) 

,.,. (.) 
l.othenl• so (13.7) 

Dectoue<l Appotile l5 (6.9) 

Lillido 0. , • ...._,ed 30(1.2) 

T.- 32 (1.1) ...... 5I (14.!1) 

A.II116Sillfol Ejlculod011+ 32 (23.4) 

t r tweet • (5.1) 

,_..Oadul Di ......... + 23 (10.1) 

• "' • _.,..of podenb """ .... tvtllt 

I RRm • roladYo II* far ..wloa poliCIIU 

2 RRI• rolodft riot for- '"'" c11l111 pod111u 

• • .,.._. ... c:omae4 for a...ser 

Protocol 120, 187, and 223 
Intent-tO· Treat Population 

'fable I - Relative Risk and Confidence Intervals for Selected Adverse Events 

CAUCASIAN NON-CA VCASIA N 

Pla.ebo 11Rm1 •s• r.t. PafO'I, t'nt Plocobo RRrt 
(D • !47) <•. 45) (D •17) 

"'(.) N(•) 

12 (4.9) (1.531, 5.t91) 4 (1.9) 0(0.0) 

9 (].6) 1.115 . (0.195, 3.969) 5 (11.1) 0 (0.0) 

3 (1.2) 6.716 (2.094. 21.990) 3 (6.7) 0(0.0) 

4(1.6) 5.429 (1.944, ;5.157) '-fU) 0(0.0) 

15 l.t6l (1.263, 3.704) I (1.1) 0 (0.0) 

I (1.1) 21.419 (2.919, 154.514) I (5.9) 0(0.0) 

0(0.0) I (5.9) 0(0.0) 

I (0.7) 15.705 (2.14l, 115.012) 2 (7.1) 0 (0.0) 

k1 
IIR = 

11111/RRm 
f5'!1. C.l. 

.· 
< 
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PllrOxetine Panic Disorder Integrated Summary of Safety 
Summary ofTrealment Emergent Adverse Experiences Reganlless of ReJadonsltlp 

Where !he Percentage S of Paroxeline and:!: 2 Tones lhe Pacencqe of Placebo 
by ADECS Body System and Preferred Term 

Protocoll20, 187,111d 223 
Intent-to-Treat Population 

Table 2 ·Odds Ratios by Race for Selected AdYerse Events 

Odell Rallol1 Com11101 o.tdt Ral.,2 tS,C.L 
c. ..... Noe.c.a ... tan X2t11 

).Ill 3.296 (1.'170, 6.140) 0.529 
1.9SO 1.225 (1.046, 4.732) 1.055 
7.305 7.107 (2.794, 21.111) 0.167 
U5S 6.101 (2.391, 15.556) 0.136 
2.3Sl 2.316 (1.345, 4.232) 0.164 

11.733 27.963 (6.976, 112.013) 0.005 

17.363 11.669 (4.174,11.549) 0.1)67 

I OW. ftllol J •·I wldo""'" to ....... ped-
2 C 01 Oddo ltaliot j 7 f ..... Moa:ei•HIOIII ... Dethod 

J • ......,.nq-far •••••on rill' oldie oddo NI!Ot 

......... .,., 

('' \ 

..-. 
0.467 

0.30C 
Q.61l 
0.713 

0.616 

0.944 

0.796 

-... 

t! 
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-- Date: DEC2188 Statistical Reyiew apd Eyaluatign 

.... --....._ 

NQA #: 20-03l/SE1-009 
OCTIIQN 
D£C 2 11995 

Agplicant: SmithKline Beecham 

Name of the Dru!il: Paxil• (paroxetine hydrochloride) fat"l.e'ts 

Indication: Panic Disorder 

Documents Reviewed: 51.001, 51.067 to 101, amendment 
dated July 7, 1995 (Received Aug.16, 95) 

Clinical Reyiewer: James Knudsen, M.D., Ph.D. (HFD-120) 

The issues in this review have been discussed with the 
medical officer, James Knudsen, M.D., Ph.D. (HFD-120). 

Various Sections of this review are: 

I. Background/Introduction 
II. Clinical Studies 

1.Study MY 1047/BRL-029060/1/CPMS-120 
2.Study 
3.Study MY-1036/BRL-029060/1/CPMS-187 
4.Extension (of CPMS-187) Study MY-1051/BRL-

029060/1/CPMS-228 
5.Extension (of CPMS-120) Study MY-1050/BFL-

029060/1/CPMS-222 
III. Reviewer's Comments 

IV. OVerall Conclusion 

I. 

This efficacy supplement for the treatment of Panic Disorder 
comprises four principal studies (double-blind, randomized, 
parallel group) . Summary design aspects of these studies are 
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attached as Table 0.1.1. 1 One study (protocol 12Cl was conducted 
in the US and Canada, one (protocol 223) in the US alone, and two 
studies (protocols 108 and 187) were conducted in centers in 
Europe and Israel. 

Study 120 was a placebo-controlled, fixed dose study (10, 20, or 
40 mg) . Study 223 was a placebo-controlled flexible dose study 
(10-60 mg) with an active treatment arm (alprazolam, 1-6 mg). 
Both studies were divided into a 2-week, single-blind placebo 
run-in phase, and a 10-week double-blind medication phase. Each 
study concluded with a 4-6 week single-blind, down-titration 
phase. 

The medication phase of each of the European studies 
(Protocols 108 and 187) was of 12 weeks duration and was preceded 
by a 3-week, single-blind placebo run-in phase. Study 187 was of 
a placebo-controlled, flexible dose design (10-60 mg) with an 
active treatment arm (clomipramine, 10-150 mg) which was followed 
by a 3-week down titration phase. Study 108 was also a placebo-
controlled, flexible dose design (10-60 mg) study, with both 
groups receiving standardized psychotherapy in the form of 
cognitive-behavioral therapy. In this study, all patients 
discontinued medication abruptly at the end of the treatment 
phase. 

The US flexible dose Study 223 has not demonstrated the efficacy 
of paroxetine and, therefore, will not be reviewed in detail. 
The sponsor stated, "In Study 223, ... , neither paroxetine nor 
alprazolam were found to be significantly different from placebo. 
High response rates were seen for all three treatment groups, the 
placebo reaponse being exceptionally high. However the results 
of this study can be considered to be supportive of the results 
of the other studies, in that numerical superiority was evident 
for paroxetine and alprazolam over placebo in the major1ty of the 
parameters." 

Also included in the submission are two long-term studies. Study 
228 allowed 180 patients who had satisfactorily completed the 
short-term Study 187 to continue double-blind treatment with 
either paroxetine, clomipramine, or placebo for a further 9 

1 In the Table (or Appendix or Figure; no sepazate numbering systems have *n created for these) 
number i.j.k, i stands for the serial number of the study in the list of studies above (except t1w 0 indicales overall or 
•common to all"), j stands for the Section or Group number for the tables in a panil;ular stlldy,llld It stands for the 
Table number in t1w Section. 

l 
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months. Patients were not re-randomized. 

Study 222 allowed 138 patients who had satisfactorily completed 
the short-term Study 120 to continue double-blind treatment with 
either paroxetine 10, 20, or 40 mg daily or placebo for a further 
3 months, in the first phase of the Study (222). In the second 
phase (3 months) of the study, patients were re-randomized to 
eicher their previous treatment regimen or to placebo. This 
phase assessed the efficacy of paroxetine in the prevention of 
relapse and of panic disorder symptoms. 

II. Clinical Studiet 

All analyses referred to in this report the sponsor's 
analyses, except where specifically mentioned to be done by this 
reviewer. 

By discussion with Dr. Dubitsky (HFD-120), this reviewer has the 
idea that "Number of Full Panic Attacks Reduced to zero,w 
from Baseline in Number of Full Panic Attacks," and "Change from 
Baseline in CGI Severity ot Illness" are the three most important 
efficacy variables. 

1. Study MY 1047/BBL-029060/1/CPM§-120 

Essential features of the study, including Objectives, Design, 
(Patient) Population, Dosage and Administration, Evaluation 
Criteria, Statistical Methodology, Patient Disposition, Patient 
Characteristics, Results on Efficacy, etc. may be seen in the 
synopsis provided by tha sponsor in the NDA pages 21 to 30 of 
Statistical Volume 51.068. In addition, the Clinical Reviewer's 
report contains essential features of the study. 

This reviewer will discuss only the efficacy results and a few 
other items as needed below and provide all other criticisms 
under the "Reviewer's Comments•. 

A. Object:iyes 

Primary 
To assess the safety and efficacy (in terms of number of full 
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panic attacks and Clinical Global Impression) ol 3 dose levels of 
paroxetine in the treatment of panic disorder. 

Secondary 
To assess the effect on anticipatory anxiety and phobic 
avoidance. To assess the relationship of plasma paroxetine 
levels with clinical outcome. 

C. Efficacy Results (Sponsor's Analyses) 

In this multi-dose study, the sponsor applied the Dunnett's test, 
as mentioned in the protocol, for the multiple comparison 
adjustment and declared a p-value smaller than or equal to ,019 
as significant. [This reviewer thinks that the multiple 
comparison adjustment method mentioned in the protocol should be 
adhered to. ] 

Statements about the OC results (while comparing with the LO• 
results) below are based on the difference between paroxetine 
resultd and placebo results. The alternative analysis, suggested 
by this reviewer, based on the average number of full panic 
attacks per week considered the whole period the patient was on 
the study, instead of considering time intervals separately. 

Primary Efficacy Varjable@ 

Number gf Full Panic Attacks 

Sum ..• ary of Numb'!r of Full Panic Attacks at Baseline and Change 
from Baseline attached as Table l.3.1a and the p-values are in 
Table l.3.1b, for the intent-to-treat population LOCF and 
OC) . Results for the Per-Protocol Population are sitnilar (may be 
even .oetter) . 

According to the protocol defined primary result (last 2-week 
int_rval), efficacy of 40 mg paroxetine has been shown 
statistically (p-value• .010) with respect to the change from 
baseline in Number of Full Panic attacks hut not of a:.1y '".>ther 
dose at the Dunnett's Test level of .019. By the Extender (LOCF) 
nata Set, the mean (median) reduction in the Number of Full Panic 
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Attacks from baseline to 5th (last) 2 weeks is 8.23 (4) for 40 mg 
paroxetine and 5.53 (3) for plr..cebo. For the Visit-Wise dataset, 
the results are slightly better. 

Results in other 2-week intervals except the 1st are also, 
generally, statistically significant. Also, by an alternative 
analysis based on the average number of full panic attacks per 
week, results are statistically significant (p-value = .004, 
for Change from Baseline) for 40 mg paroxetine. 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was statistically 
significant (i.e. data indicated linear relationship) at these 

(i.e., except the 1st interval). 

Percentage of Patients with Zero Full Panic Attacks 

Summary of results on the percentage of patients having Zero Full 
Panic Attacks is attached as Table 1.4.1 for the Intent-to-Treat 
Population. Results for the Per-Protocol were, 
generally, worse but showed statistical efficacy at the primary 
time interval (5th 2 weeks). 

According to the protocol defined primary result (from the 
Data Set for the Intent-to-Treat Population at the last 

2-week interval), efficacy of paroxetine has not been shown 
statistically .025 for 40 mg, which is 
at the Dunnett's Test level of .019 for this study) with respect 
to the Percentage of Patients Having Zero Full Panic at:acks. 

percentages from the protocol-defined primary results are 
43.9%, 55.9t, 37.4t, and 75.8t respectively for the placebo, and 
paroxetine 10, 20, and 40 mg groups. Results in other 2-week 
intervals except the 2nd are also, generally, statistically non-
significant. OC results are slightly stronger and statistically 
significant also at the last 2-week interval. 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, wa. statistically 
significant (i.e. data indicated linear relationship) at the 2nd 
and 5th 2-week intervals. 

Perc,qntage gf Patjents With SOt or Mpre Reductign F'r.gm Baegline 
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in the Number of full Panic Attacks 

Summary of results on percentage of patients with 50\ reduction 
from baseline in Number of Full Panic Attacks is attached as 
Table 1.5.1 for the Intent-to-Treat Population. Results for the 
Per-Protocol Population are similaz·. 

6 

According to the protocol defined primary result (from the 
Extender Data Set for the Intent-to-Treat Populaticn at the last 
2-week interval), efficacy of paroxetine has not be,-m shown 
statistically (p-value= .136 for 40 mg) w. respect to the 
Percentage of Patients Having 50\ or more reduction in the number 
of Full Panic attacks. The percentages (with 50\ or more 
reduction) from the protocol-defined primary results are 74.2%, 
81.4%, 85.2%, and 88.7\ respectively for the placebo, and 
paroxetine 10, 20, and 40 mg groups. OC results with respect to 
the efficacy of paroxetine are about the same. 

The test for a linear relationship of a dose to efficacy, which 
was of secondary by the protocol, was statistically 
significant (i.e. data indicated linear relationship) at the 2nd 
(3rd in the per-protocol population) 2-week interval. 

CGI Seyerity of Illness Item 

Summary of CGI Severity of Illness at Baseline and Change from 
Baseline is attached as Table 1.6.1 for the Intent-to-Treat 
Population. There was contusion in this Table and others in 
that there are 62 patients in the 10 mg group at Week 1 ever. in 
the OC dataset; whereas, only 58 patients have been reported to 
have completed Week 1. The sponsor explained that patient was 
considered to have completed Week 1 only when the patient was in 
the st·ldy for at least 10 days; whereas, the patient might have 
Week 1 data and then drop out before Day 10. This app-a.rs 
awkward to this reviewer. Also, the sponsor explained that, in 
the intent-to-treat dataset of the 10 mg group, the one extra 
patient sh,.)wn at Week 8 is according to what was written in the 
CRF. Othf:rwise, the patient dropped out much t:arlier after only 
one visit. 

According to the protocol defined primary result (from the 
Data Set for the Intent-to-Treat Population), efficacy 
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of paroxetine has not been shown statistically (p-value• .022 for 
40 mg, which is not significant at the Dunnett's Test level of 
.019) with respect to the change from baseline in CGI Severity of 
Illness. By the Extender Data Set,· the mean reduction in CGI 
Severity of Illness Item from baseline is 1.33, 1.26, 1.47, and 
1.81 respectively for placebo and 10, 20, and 40 mg paroxetine 
groups. 

Results for visit-wise dataset provided significant p-value 
(.007) at Week 10. 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was statistically 
significant (i.e. data indicated linear relationship) at Weeks 8 
a.>d 10. 

Secgndary Efficacy Variables 

According to the protocol, the per-protocol analyses were to be 
done only for the primary efficacy variables. Therefore, per-
protocol analyses for the secondary efficacy variables have not 
been provided by the sponsor. 

Anxiety; Percent of Time Worrying 

Summc;,ry of Baseline and Change from Baseline on "Anticipatory 
Anxiety: Percent of Time Worrying" is attached as Table 1.7.1a 

the p-values are in Table l.7.1b, for the intent-to-treat 
population. 

Efficacy of paroxetine has not been shown statistically (p-value= 
. 089 for mg) with respect to the change from baseline in 
Percentage of Time Engaged in Anticiparory Attacks. By the 
Extender Data Set, the mear (median) reduction in "Anticipatjry 
Anxiety: Percent of Time from baseline to 5th 
period is 4.44(3.6), 6.01 (6.0Ci, 8.67 (7.00), and 10.35 (9.50), 
respectively, for placebo, and paroxetine 10, 20, and 40 mg 
groups. 

oc results are about the same with respect to 
significance. 

• 
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The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was statistically 
significant (i.e. data indicated linear relationship) only at the 
1st (also 3rd by visit-wise dataset) 2•week interval. 

Marks Sheehan Phobia Scale CMSPSl Aypidapce Scgre 

of Baseline and Change from Baseline on "MSPS Avoidance 
Score" is attached as Table 1..8.1, for the inttmt-to-treat 
population. 

By the primary analysis, efficacy of paroxetim! has not been 
shown statistically (p-value= .048 for 40 mg, which is not 
significant by the multiple comparison adjustment) with respect 
to the change from baseline in the A•oidance Score. By the 
Extender Data Set, the mean reduction in the "Avoidance Score" 
from baseline to Week 10 visit is 0.75, 0.90, 1.01, and 1.22, 
respectively, for placebo, and paroxetine 10, 20, and 40 mg 
groups. OC results are about the same (negligibly worse). 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was statistically 
significant (i.e. data indicated linear relationship) at the Week 
10 visit (not by visit-wise dataset) . 

Marks Sheehan Phobia Scale (MSPS) Fear Score 

Summary of Baseline and Change from Baseline on "MSPS Fe;:o_!' g;::vre" 
is attached as Table 1.9.1, for the intent-to-treat population. 

Efficacy of both 20 and 40 mg paroxetine has been shown 
statistically by the extender dataset with respect to the change 
from baseline to Weeks 4 and 10 visits (there are results only at 
these two time points) in the Fear Score. By the Extender Data 
Set, the mean reduction in the "Fear Score" from baseline to Week 
10 visit is 1.80, 2.56, 3.19, and 3.59, respectively, for 
placebo, and paroxetine 10, 20, and 40 mg groups. OC results are 
statistically significant only at the Week 10 evaluation and not 
at Week 4 evaluation (p-value • .029, which is not significant by 
the multiple comparison adjustment) . 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was statistically 
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significant (i.e. data indicated linear relationship) at both the 
the Weeks 4 and 10 visits. 

Sheehan pisability Scple (SDSl Work' 

Summary of Baseline and Change from Baseline on "SDS (Work) 
Score" is attached as Table 1.10.1, for the intent-to-treat 
population. 

Efficacy of paroxetine has not been shown statistically (p-value= 
.034 for 40 mg, which is not significant at the Dunnett's Test 
level of .019) with respect to the change from baseline in the 
Work Score. By the Extender Data Set, the mean reduction in the 
"SDS (Work) Score" from baseline to Week 10 visit is 1.86, 2.30, 
3.05, and 3.14, respectively, for placebo, and paroxetine 10, 20, 
and 40 mg groups. OC results are weaker. 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was statistically 
significant (i.e. data indicated linear at the Week 
10 visit (not by the visit-wise dataset) . 

SheeGan Disability Scale (SDS) Social Life 

Summary of Baseline and Change from Baseline on "SDS (Social 
Life) Score" is attached as Table 1.11.1, for the intent-to-treat 
population. 

Efficacy of paroxetine has not been shown statistically (p-value 
.102 for 40 mgl with respect to the change from baseline in the 
Social Life Score. By the Extender Data Set, the mean reduction 
in the "SDS (Social Life) Score" from baseline to Week 10 visit 
is 2.27, 2.87, 3.29, and 3.22, respectively, for placebo, and 
paroxetine 10, 20, and 40 mg groups. OC results are slightly 
better. 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was not statistically 
significant. 

Sheehan Disability Scale (SDS) Family Life 

Summary of Baseline and Change from Baseline on "SDS (Fa.mily 
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Life) Score• is attached as Table 1.12.1, for the intent-to-treat 
population. 

Efficacy of paroxetine has not been shown statistically (p-value= 
.122 for 40 mg) with respect to the change from baseline in the 
Family Life Score. By the Extender Data Set, the mean reduction 
in the "SDS (Family Life) Score• from baseline to Week 10 visit 
is 1.56, 2.13, 2.64, and 2.43, respectively, for placebo, and 
paroxetine 10, 20, and 40 mg groups. OC results are about the 
same. 

The test for a linear relationship of a dose to efficacy, which 
was of secondary interest by the protocol, was not statistically 
significant. 

Cqmmenta •pd Cgp;1uaignt gn StuQy 120 

1. Of the 4 primary efficacy variables, only wrt one, Change From 
in Number of Full Panic Attacks, there was clear 

statistical evidence in favor of the 40 mg paroxetine, at the 
Dunnett's Test level of .019. 

The test for a linear relationship of a dose to efficacy, which 
waa of secondary interest by the protocol, was statistically 
significant (i.e. data indicated linear relationship) at one or 
more time points wrt all primary efficacy variables. 

Of the 6 secondary efficacy variables considered above, only wrt 
one, Marks Sheehan Phobia Scale- Fear Score, there was clear 
statistical evidence in favor of the efficacy of 20 or 40 mg 
paroxetine. 

Therefore, we cannot claim that this study clearly provides 
statistical evidence for the efficacy of paroxetine; however, 
because of the numerical superiority (or trends), this study may 
be accepted as supportive of other studies providing undebatable 
statistical evidence in favor of the efficacy of paroxetine. 
Results for 20 mg p;.o.roxetine are far less impressive. 

protocol stated, "The number of patients completing the 
study period and valid for inclusion in the analysis, required 
under the given assumptions is 55 per group, i.e., 220 
patients for the entire study. Allowing for a 30t attrition rate 
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it will be necessary to recruit 316 patients in total." 

In reality, from the per-protocol, visit-wise analyses, we see 
that there were only 44, 41, 44, and 41 patients in the different 
treatment groups instead of 55 per treatment group, during the 
5th 2 weeks. Total randomized patients also were only 278 in 
number. 

3. There was slight inconsistency in sites in the sense that two 
sites had non-overlapping 95\ confidence intervals for che 
difference between paroxetine and placebo (see attached Figure 
1.3.2, Sites 013 and 012). 

2. studv MX 1002/BBI·-029060/1/CQS-108 (Denmark) 

Essential features of the study, including Objectives, Study 
Design, Study (Patient) Population, Diagnosis and Criteria for 
Inclusion, 'rest Product and Mode of Administration, Duration of 
Therapy, Evaluation Criteria, and Results may be ;•een in the 
Study Synopsis provided by the sponsor in the NDA pages 16 to 19 
of Statistical Volume 51.086. In addition, the Clinical 
Reviewer's report contains essential features of the study. 

This reviewer will discuss only the efficacy results and a few 
other items as needed below and provide all other criticisms 
under the "Reviewer's Comments". 

A. Objectiyes 

Primary 
To compare the reduction in the number of panic attacks in 
patients treated with paroxetine and those treated with placebo. 

Secondary 
To compare the efficacy and tolerance of and placebo 
by 1aeans of various rating scales. 

There was a concomitant standardized psychotherapy for all 
patients, although it was not specifically mentioned in these 
objectives written in the protocol. • 
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c. Efficacy Resulta (Sponsor's Analyses) 

This protocol is unsatisfactory with respect to specifics. It 
did not specify which var1ables were to be primary and which ones 
secondary. 

In the protocol, under "Statistical Considerations," the sponsor 
indicated the per-protocol analysis as the main analysis. 
However, per-protocol analyses have not been provided except for 
panic attacks. 

This reviewer's comments on the OC results are based on the 
difference between paroxetine results and placebo results. 

Why some of the things have been done the way they have been ia 
not clear from the protocol. For example, nowhere in the 
protocol was it mentioned that summary statistics would be 
provided for certain weeks and p-values would be provided for 
only some of those weeks, or trat p-values for response rates 
would be provided for weeks 1, 6, and 12 but p-values for change 
from baseline would be provided for these weeks and also for end-
point. Under a. of "6.2.5. Efficacy Evaluation" of the protocol, 
"each time point" was mentioned and under b. of that section 
"end-point" was mentioned. 

the response rates based on (1) Panic Attacks Reduced to 1 
or less and (2) CGI, was not spelled out in the protocol. 
However, under "Sample Size Calculation,• it was stated, 
"Response is determined by a SOt reduction from baseline in the 
numler of panic attacks over a 3 week period, and by only 
suff •. •ing 0 or 1 panic attacks over a 3 wElek period. • 

In this study, only the End-point rPsults are based on the 
extender dataset. All other results are visit-wise or OC, except 
that in Tables 2.3.1 to 2.3.3 and 2.5.2 both LOCF and OC results 
are available. 

The alternative analysis based on the average number of full 
panic attacks per week considered the whole period the patient 
was on the study, instead of considering time intervals 
separately. 
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Panic Attacks lpiaryl 

Summary of the response and the corresponding p-values for 
(1) SO% reduction in total and (2) Reduced to 1 o·r less are 
attached as Tables 2.3.1 and 2.3.2. With respect to these 
response rates, this study has provided evidence of 
the efficacy of paroxetine at the 4th (last) 3-weeks time 
interval (visit-wise and also end-point) . With respect to SO\ or 
more Reduction (but not wrt Reduced to 1 or less), statistical 
evidence of the efficacy is present also at the 2nd and 3rd 3-
weeks intervals. Results for the Per-Protocol Population are 

At end-point, the percentages for the above two efficacy 
variables were, respectively, (1) 78.6\ ar..d (2) 32.8\ for 
paroxetine, and (1) 47.3\ and (2) 14.3\ for placebo. 

Resulr= on Number of Panic Attacks at Baseline and Change from 
Baseline are in Table 2.3.3. Efficacy of paroxetine has not been 
shown statistically (p-value= .12) with respect to the change 
from baseline in Number of Panic attacks. The mean (median) 
reduction in the Number of Full Panic Attacks from baaeline to 
end-point is 1S.O (10.9) for paroxetine and 10.0 (6.6) for 
placebo. Results for the OC dataset are slightly better. 

Also, by an alternative analysis based on the average number of 
full panic attacks per week, the results are star.istically 
significant (p-value • .034, for Change from Baseline), when the 
first interval of time is excluded but not (p-
value•.105, for the whole period of the study). 

Hamiltgn Anxiety Rating Scale (HAM-A) 

Summary results of HAM-A Response Rates (SO\ reduction in total 
score) and Changes in Total Score from Baseline are attached au 
Tables 2.4.1 and 2.4.2. The p-values (also for CGI and Zung 
Score) are in Table 2.4.3. All these are for the intent-to-treat 
population. Protocol-correct analyses have not been provided for 
these variables. 
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Most of the p-values provided (specifically for HAM-A) were 
statistically significant, indicating the superiority of 
paroxetine plus psychotherapy over psychotherapy with respect to 
HAM-A. At end-point, wrt HAM-A Total Score, the percentage of 
patients with 50\ reduction was 79.3\ for paroxetine and 44.6\ 
for placebo (p-value not provided for end-point), and the mean 
(median) change (reduction) from baseline was 14.9 (16.0) for 
paroxetine and 10.0 (11.0) for placebo (p-value < .001). 

CGI Seyerity gf Illness Item 

Summary of CGI Severity of Illness Response Rates and summary of 
CGI Severity of Illness at Baseline and Change from Baseline are 
attached ad Tables 2.5.1 and 2.5.2 for the Intent-to-Treat 
Population. Results for the Per-Protocol Population have not 
been provided. 

Efficacy of paroxetine has been shown statistically with respect 
to the change from baseline in CGI Severity of Illness. At end-
point, the mean (median) change (reduction) from baseline was 2.1 
(2.0) for paroxetine and 1.4 (1.0) for placebo (p-value= .002). 
oc results are about the same. 

At end-point, the percentage of patients with 50\ reduction in 
CGI Severity of Illness Score was 66.1\ for paroxetine and 33.9\ 
for placebo. End-point p-values have not been provided for the 
response rates; the p-value at week 12 (<.001) for the response 
rate is highly significant. 

CGI Imprgyement Score 

summary of CGI Improvement Score is attached as Table 2.5.3 for 
the Intent-to-Treat Population. Results tc :· the Per-Protocol 
Population have not been provided. 

As can be seen from Table 2.4.3, efficacy of paroxetine has been 
shown statistically with respect to the CGI Improvement Score. 

At end-point, for CGI Improvement Score, the mean (median) was 
1.7 (1.0) for paroxetine and 2.1 (2.0) for placebo (p-value• 
. 014) . 
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Zyng's Self-Rating Anxiety Scale (Zunql 

Summary of Zung's Self-Rating Anxiety Scale Total Score and 
summary of this Total Score at Baseline and Change from Baseline 
are attached as Tables 2.6.1 and 2.6.2 for the Intent-to-Treat 
Population. Results for the Per-Protocol Population have not 
been provided. 

As can be seen from Table 2.4.3, efficacy of paroxetine has been 
shown statistically with respect to the change from baseline in 
Zung Total Score at Weeks 6 and 12 but not at End-point (p-value= 
.058). At end-point, the mean (medianlchange (reduction) from 
baseline in Zung•s Total Score was 6.1 (5.5) for paroxetine and 
3.9 (4.0) for placebo. 

Cqmmwptl •pd Cgpslueigp• gn Study 108 

This study provided reasonable statistical evidence in favor of 
the superiority of paroxetine plus psychotherapy over placebo 
plus psychotherapy, with respect to all the efficacy variables 
considered above, except Change From Baseline in the Total Number 
of Full Panic Attacks (the most or one of the few most important 
efficacy variables) . 

In the protocol, under •statistical Considerations,• the sponsor 
indicated the per-protocol analysis as the main analysis. 
However, per-protocol analyses have not been provided except for 
panic attacks. Why some of the things have been done the way 
they have been is not clea:r from the protocol (det.-.ils in the 
beginning of the Section, "Efficacy Results"). 

3. study MX 103§/BBJ.-0290ti0/1/C:P'fB-187 

Essential features of the study, including Objectives, 
Methodology, various Design and Study Conduct matters, Duration 
of Treatment, Evaluation Criteria, and Results may be seen in the 
Study Synopsis provided by the sponsor in the NDA pages 16 to 19 
of Statistical Volume 51.086. In addition, the Clinical 
Reviewer's report contains essential features of the study. 

This reviewer will discuss only the efficacy results and a few 
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other items as needed below and provide all other criticisms 
under the •Reviewer's Comments". 

A. Objectiyee 

16 

To compare the effect of paroxetine, clomipramine, and placebo on 
efticacy and safety in the treatment of patients with panic 
disorder. 

B. pispositign of Patients 

Attached Figure 3.2.1 compares the 3 treatment arms with respect 
to Percent of Patients Continuing over time. The numbers of 
patients withdrawn at Week 1 were 10, 9, and 1 respectively for_ 
the paroxetine, clomipramine, and placebo. Of these withdrawals, 
there were 3 patients in each of the paroxetine and clomipramine 
group, who withdrew due to significant adverse events. After 
Week 1 the:..·e was aproximately a linear trend, slope for the 
placebo group being steeper. 

From the reasons for withdrawal over time on pages 31 to 33 of 
the statist1cal volume 51.091, no trend is clear. The nurrbers of 
patients withdrawn due to sign:.ficant adverse events were 5, 10, 
and 11 respectively for the paro:.cetine, clomipramine, and placebo 
groups, and due to lack of eificacy/relaP.se were 5, 5, and 17 
respectively. Of these 17 withd:..awals from the placebo group due 
to lack of efficacy, 9 withdrew at Week 6. 

C. Efficacy Results (Sponsor's Analyses) 

It was mentioned in the protocol, •The 'intention to treat' 
extender data set wi.\.1 be considered as the p:r:imary data set." 
Comments on the OC results are based on the di ':erence between 
paroxetine results and placebo results. Per-protocol dataset 
(occaaaionally, also referred to as efficacy d&taset) was 
mentioned in the protocol; it was mentioned in the protocol 
for this study that per-protocol analysis would be done only 
for the efficacy variables. However, per-protocol 
analyses have been only for the primary e£ficacy 
variables. 
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The alternative analysis based the average number of full 
panic attacks per considered the whole per1od the patient 
was on the study, instead of considering time 
separately. 

PrimahY Efficacy V§riablea 

Number of Panic Attacks 

17 

Results on Mean Change from Baseline in of Full Panic 
Attacks is attached as Table 3.3.1. Only the p-value at the 4th 
(last) 3-weeks for the parcxetine vs placebo comparison was 
significant (p-value• .035). Placebo was, generally, better than 
clomipramine. Efficacy of paroxetine has been shown 
statistically at the 4th 3-weeks time interval, with respect to 
the change from baseline in Number of Full Panic attacks. At 
t:;is time interval, the mean reduction in the Number of Full 
Panic Attacks from baseline was 12.2 for 8.7 for 
clomipramine, and 8.5 for placebo. None of the p-values from the 
OC analyses were significant (see Reviewer's Comments and 
Conclusions on Study 187) . 

Results for the Per-P:::otocol Population were worse. 

By an alternative .malysis based on the average number of full 
panic attacks per week, the results are statistically significant 
(p-value • .041) when the first time interval is excluded but not 
significant (p-value • .116) when the whole period of the study 
is considered. 

gf Patients with Zerg Full Ponis Attack• 

Resulta en 
Attac::ks is 
Population. 
and none of 

the percentage of patients Zero Full Panic 
attached as Table 3.4.1, for the Intent-to-Treat 

Results for the Per-Protocol were worse 
the p-values were significant. 

Efficacy of paroxetine has been shown 1 .. y with respect 
to the Percentage of Patients Having Zero Full Panic attacks, aG 
the 2nd, 3rd, and 4th 3-week periods by the intent-to-treat 
analysis (none by the per-protocol analysis) . Paroxetine was 
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7.1 Metabolism 

ENVIRONMENTAL ASSESSMENT 
Paxil"" Panic 
July 28, 19fJ5 

Drug metabolism studies and identification of the major metabolites ofparoxetine [1} 
indicate that the compound is eliminated from the body b:Y oxidative metabolism. 
Metabolism is initiated by oxidation at the methylenedioxyphenyl carbon atom by the 
liver, a well know metabolic process for compounds containing this moiety. 
Identification of metabolic end products in t. .... urine of mice, Rhesus monkeys, and man 
indicated that this is the primary metabolic process for all species. The catechol 
intermediate resUlting from the initial oxidation was too unstable to isolate. It is further 
metabolized, in part, by methylation at the meta-position (BRL 36610A), followed by 
conjugation of the free phenolic group with glucuronic acid or sulfate to produce the 
major metabolites in plasma, urine, ll!'d bile. Some methylation at the para position ancl 
cleavage of the ether linkage also occurs. The propused metabolic pathway is illustrated 
in Scheme 1 below. 

All of the species studied utili7.ed the metabolic pathway depicted in Scheme 1. In human 
subjects, 68% of the urine radioactivity (equivalent to 40% of the dose) was identified as 
the metabolites shown. The very low percentage of dose excreted unchanged in the 
urine and feces of rats, monkeys and humans indicated that metabolism was the major 
determinant in the elimination ofparoxetine hydrochloride. Because ofits high 
lipophilicity, paroxetine is not excreted by the kidneys in significant amounts. Rather, the 
compound is. eliminated by metabolism to a range of polar analogs and conjugates. The 
routes of excretion of metabolites depended upon the species studied; urine and feces 
were the predominant routes in man. 
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ENVIRONMENTAL ASSESSMENT 
Pax// "' Panic 
July 28, 1995 

Given that glucuronide and sulfate conjugates would undergo rapid cleavage back to 
BRL 36610A in a waste water treatment plant environment, this compound was 

the major metabolite of paroxetine from an environmental prospective. BRL 
· 36583, the minor metabolite, would be expected to behave in the environment in a 

manner similar to BRL 366IOA Therefore, no studies were carried out on BRL 36583. 
Rather, environmental fate and effects predictions are based on data on paroxetine parent 
and on paroxetine major metabolite, BRL 366IOA . , .. 

7.2 Physical Properties ofParoxetine Hvdrochloride 

Physical properties were determined for paroxetine hydrochloride or its free base as 
appropriate. The data are summarized below for selected determinations. The details of 
each test follow. The analytical method and validation studies are listed as references 
[2,3 and 4]. All concentrations are reported in terms of the free base ofparoxetine. 

Property 

H20 Solubility 
!lKa 
LogKow 
Vapor Pressure (estimate) 
UVNis 

7 .2.1 Water Solubility 

Value 

1165 ± 22.6 mg!L (pH 7) 
9.6 . 
1.30 (pH 7) 
<8.25E-6 torr (free base) 
Sign. > 290 run 
2.94 

Comment 

See 7.2.1 
See 7.2.2 
See 7.2.3 
See 7.2.4 
See 7.2.5 
See 7.2.6 

The water solubility of paroxetine hydrochloride as a function of pH was determined 
using the under- and oversaturation method (5]. An anomaly was observed in the 
deionized water and pH 5 buffer systems, where the undersaturated and oversaturated 
solutions did not come within 5% of each other (indicating equilibrium), but rather 
differed by 22-29% and 24-37%, respectively. The pH 7 buffer system gave 
satisfactorily close results from both undersaturation and oversaturation studies; 
however, the pH 9 studies showed varjing degrees of spread between results from the 
two procedures, as well as e·ridence of degradation of the paroxetine[ 6]. See Item 7 .4.1 
for discussion ofparoxetine hydrolysis. For use in fate prediction, the water solubility at 
pH 7 is used as the least subject to experimental anomalies and the 
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ENVIRONMENTAL ASSESSMENT 

Paxll"' Panic 
July 28, 1995 

most meaningful in environmental tenns. The equilibrium value for paroxetine 
h•'<irochloride hemihydrate in pH 7 buffer is 1165:1::22.6 mg!L. BRL 36610A would be 
expected to be somewhat more soluble. 

7.2.2 Dissociation Constant 

Previous determinations of the pvoxetine pKa were carried out by SmitbKline Beecham 
R&D in 500/o aqueous dimethylsulfoxide (DMSO) and gave a PKa of9.9 [7]. Definitive 
determination of the PKat for pvoxetine in deionized water by SmithKline Beecham 
Environmental Research Laboratory gave a value of9.6 [8]. An abnormality observed 
with the results is the non-synunetric behavior of the titration auve at pH levels greater 
than the pKa. While the compound started to precipitate out at pH levels >9, this should 
not have ca••sed the non-synunetric behavior, although the pKa values calculated from 
data points abcve pH 9 cannot be used. In a saturated solution, the concentration of free 
base is no longer free to vary but is constant at the solubility limit. thus invalidating the · 
pKa calculation. 

It is more likely that the non-symmetry is due to the hydrolysis of the compound that 
starts to appear at pH levels around 9, and th . ' "' reaction rate is increased by the 
increase in base concentr.ttion brought about by ... t: titration of the solution with NaOH. 
This is consistent with the observations during the water solubility studies discussed 
above, suggesting hydrolysis of paroxetine in the pH 9 buffer system. The failure of the 
system pH to rise once an ofNaOH was added suggests that the hydroxide 
ion is being consumed by the hydrolysis reaction. 

The above factors are thought to explain why preliminary determinations of the 
paroxetine pKa gave a value of7.3, previously reported in an earlier version of the 
environmental assessment. The real pKa was missed because of the lac:k of a 
curve above pH 9. 

The pK8 ofBRL 36610A would be expected to be almost exactly tl.e same as paroxetine 
parent, as the ionizable group and its chemical structural envirorunent in the molecule is 
the same in both parent and metabolite. 
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7.2.3 Octano!JWater Distribution Coefficient 

The octanollwater distribution coefficients <Kow) for paroxetine were detennined in 
· triplicate at 250C at three pH levels: 5, 7 and 9, and at two concentrations [9]. The 
results are summarized below. 

pH 

5 
7 
9 

Concentration 1 (176 mg/L) 
Kow (%RSD) logtoKow 

14.1 (3.5} 
20.0 (1.8) 
1930 (14.2) 

1.15 
1.30 
3.29 

Concentration 2 (1769 mgJL) 
Kow (%RSD) logto.Kow 

12.2 (3.3} 
22.2 (1.2} 
1800 (4.2) 

1.09 
1.35 
3.26 

A plot of these results, shown in Figure 1, indicates that the log Kow should not exceed 
2 until a pH of about 7.9. Consequently, at typical environmental pH levels, the log 
Kaw will he such that no significant bioconcentration should occur. For the purposes of 
fate evaluations, a log Kaw of 1.32 will be used. Given its structural similarity to 
paroxetine, a similar value may be used for BRL 36610A 

Figure I 

Paroxetine Octanoi/Water Distribution Coefficient 
178 ma/1.• Squ"" 1710 mt/L= Tt1.119le 
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Because it is a relatively high molecular weight salt, paroxetine hydrochloride would be 
· expected to have an extremely low vapor pressure. However, both the cationic 
protonated form and the neutral free base form will exist in the envirorunent. Although 
the latter form will be at very low concentrations at environmental pH levels, it would be 
expected to be more volatile than the cationic form. Since the cationic form and the free 
base form are in equilibrium, the loss of the free base form by volatilization will cause the 
generation of more free base form by conversion of cationic form in order to restore the 
equilibrium. ThliS, significant losses could occur, especially during aeration processes in 
wastewater treatment plants, were paroxetine free base to have an appreciable vapor 
pressure. In light of its low water solubility, the vapor pressure would not need to be 
very high to yield a relatively high Henry's constant. The vapor pressure of the free base 
of paroxetine was estimated using a volatility limit test [1 0], which represents a "worst 
case" scenario sinr.e all loss of compound is attributed to volatilization losses. 

The vapor pressure was estimated to be less than 8.25 X 1o-6 torr. This estimated vapor 
pressure, when coupled with the water solubility gives an estimated 
Henry's constant of<1o-8 to <w-IO atm-m3tmol. Based on these estimates, 
volatilization will not be a significant transport process in the environment for paroxetine. 
BRL 36610A would be expected to exhibit similar behavior. 

7.2.5 UVNis Spectrum 

The UV Nis spectra of aqueous solutions of paroxetine hydrochloride were determined 
at pH 5, 7 and 9 [11]. Absorbance maxima of234 and 292 run were observed for all 
three pH values; another maximum at 210 Ml was observed at pH 7 and 9, but not at pH 
5. The molar extinction coefficients(eJ) of3736, 3827, and 3811 in L mol-1 cm-1 were 
calculated for pH 5, 7, and 9, respectively. The absorbance spectrum did not appear to 
be affected by the pH of the aqueous solution, and tho:: significant absorption of light 
above 290 run suggests that paroxetine hydrochloride may undergo direct photochemical 
degradation in the environment (see Item 7.4.3). 

7.2.6 Soil Somtion/Desorntio!L(Kpc) 

No soil sorption/desorption isotherm study to generate a Koc value for BRL 366IOA 
(the major metabolite ofparoxetine) was performed. A preliminary estimate of the Koc 
value for BRL 366 I OA may be made, however, based on data obtained on the adsorption 
ofparoxetine itself to biomass. That some adsorption would occur was apparent from 
early studies on paroxetine biodegradability, where rapid depletion of some of the 
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paroxetine from solution occurred over the first day of the studies, followed by no 
further depletion despite culture acclimations, enriclunents, etc. [12] A controlled 
paroxetine biomass adsorption study was then carried out [13], monitoring depletion of 
paroxetine as a function of initial biomass concentration (as measured by total suSpended 
solids (TSS)) and oftime. The data were tit to a Freundlich equation 

Logx/m = 

where Logx/m = 

LogCe 

K = 
n = 

log K +(lin) log_Ct; 

logarithm of the amount of chemical sorbed 
per amount of adsorbent at equilibrium; 
logarithm of the amount of chemical in 
solution at equilibrium; 
Freundlich adsorption coe.ffic;ient; 
a constant describing the degree of 
nonlinearity of the isotherm. When n = 
1, the KjFreundlich constant can be 
used as an adsorption disttibution 
coefficient, K(i. 

If a plot of Log x/m vs Log Ce gives a straight line, the slope of the line is the (1/n) 
linearity term and the intercept is the log K. The plot for paroxetine is given in Figure 2. 

Figure 2 

Poroxetine Sorption to Biomass ,,......_........,. 

"-4 
.1.,.7 

.I.,. I 
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The data were subjected to the SAS General Linear Models Procedure [14] to give the 
linear regression results shown below: 

PAROXETINE SORPTION TO BIOMASS 

GENERAL LINEAR MODELS PRQCEPURE 

DEPENDENT VARIABLE: LOGCSORB 

SOURCE OF SUM OF SQUARES MEAN SQUARE FVALUE 
MODEL 1 2.56453608 2.56453608 199.81 
ERROR 13 0.20536048 0.01283503 PR>F 
CORRECTED TOTAL 14 2.76989656 0.0001 

R-SQUARE c.v. ROOTMSE LOGCSORB MEAN 
0.925860 2.6200 0.11329179 4.32404502 

SOURCE DF TYPE ISS FVALUE PR>F 
LOGCSOLN 1 2.56453608 199.81 0.0001 

SOURCE DF TYPEIIISS FVALUE PR>F 
LOGCSOLN 1 2.56453608 199.81 0.0001 

TFORHO: PR>rn STDERROROF 
PARAMETER ESTIMATE PARAMETER=O ESTIMATE 

INTERCEPT 2.94109574 29.00 0.0001 0.10141504 
LOGCSOLN 0.86121117 14.14 0.0001 0.06092614 

The intercept tenn above shows that the estimated log Kbiomass for paroxetine is 2.94. 
See discussion on paroxetine metabolite and bioadsorption in Item 7.6. 

7.3 Environmental Partitioning Estimates for Paroxetine Hygrochloride 

Based on the physical pr.,perty data generated for paroxetine hydrochloride and/or its 
free base, predictions of environmental distribution in the air, water, ground, and 
hydrosoil can be rr.ade. For this assessment, a simple fugacity equilibrium model is used 
to estimate the percent of the compound which would be expected to distribute in each 
compartment at steady-state, assuming no depletion mechanisms. For this evaluation, 

.l the QSAR system supplied by Technical Database Services was used (reference [15]). 
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This model appears to apply reasonably weU to the paroxetine chemical structure. A 
comparison of the predicted physical properties with those actually determined for the 
free base (pH 9) is shown below. 

Property 

Water Solubility· mg/L 
LogP 
pKa 

Predicted Value 

203 
3.25 
9.66 

Actual Value 

318-485 
3.27 
9.6 

Used in the QSAR Environmental Partitioning Model, the actual data at pH 9 yielded the 
following prediction: 

<<<< QSAR >>>> 
Institute for Process Analysis 

Montana State University 

Name: Paroxetine Free Base 
Smiles: 

QSAR Estimates for Exposure Assessment 

LOG(Water Solubility) • -2.83 Moi/L 
Log(BCF)=2.19 BCF = 155.31 

Absorption Coef. Log(Koc) = 3.12 (See Lyman et lll. 1990) [16] 
Hydrolysis Half Life= 1000 Days 

Hydrolysis is not likely to be an important 
transformation mechanism for this chemical. 

Henrys law Constant and Environmental Partitioning 

Log10 (Henrys Constant)= -10.15 atm-m**3/mole 
Lyman et a!. 1990. [ 16] would conclude that a chemical 

with these properties is non-volatile. See p15-15. 
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NEELY 100 Day Partitioning Pattern 

Air = 
Water = 
Ground • 
Hydrosoil "'" 

0.00% 
70.ll% 
15.46% 
14.43% 

• 
However, the pH 9 data represent the lower limit of water solubility and the upper limit 
oflog P. Using the actual physical property data generated in-house at pH 7, the 
envirorunental partitioning is as follows: 

<<<< QSAR >>>> 
Institute for Proce.iS Analysis 

Montana State U.aiversity 

Name: Pamxetine Hvorochloride 
Smiles: 0( -c( c( -0 1 )ccc2-0CC(C( -c( ccc(-F)c3)c3 )CCN4)C4)c2)C 1 

QSAR Estimates for Exposure Assessment 

LOG(Water Solubility)= -2.51 MoUL 
Log(BCF) "' 0.65 BCF ,,. 4.4 7 

Absorption Coet: Log(Koc) = 2.06 (See Lyman et al. 1990) (16] 
Hydrolysis Half Life= 1000 Days 

Hydrolysis is not likely to be an important 
transformation mechanism for this r.l\emical. 

Henrys law Constant and Environmental Partitil>.ting 

LoglO (Henrys Constant) = -9.47 atm-m'*J/mole 

Lyman et al. 1990. [16] would conclude that a r.:hemical 
with these properties is non-volatile. See plS-15. 
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NEELY 100 Day Partitiuoing Pattern 

Air = 0.00% 
Water = 99.52% 
Ground ... 0.25% 
Hydrosoil = 0.23% 

Therefore, based on this model using data generated at pH 7, any paroxetine 
hydrochloride emitted into the environment from production or accident is predicted to 
partition predominantly in the aquatic (water) compartment. No losses to atmosphere 
are anticipated, and only a small percentage of material is expected to enter the ground 
or hydrosoil compartments [ 17]. At pH levels greater than 7, as more paroxetu;e free 
base is present, more partitioning into ground and hydrosoil would be expected. 
However, even at pH 9, predominant partitioning is to the aquatic compartment. 

7.4 Transfoij':'!!ttion and Mechanisms ofParoxetine Hydrochloride 

7 .4.1 Hydrolysis 

The hydrolytic stability of paroxetine hydrochloride was detennined at sooc in deionized 
water and aqueous buffer solutions at pH 5, 7, and 9 over a five day period (18]. No 
appreciable hydrolysis was found to occur in deionized water or at pH levels of 5 and 7; 
for pH 9, a 6.95% loss was detennined after 5 days. No rate determination was carried 
out since less than 1 OO.Ic. of the initial concentration hydrolyzed over the 5 day period. 
However, as discussed above, even this slow rate of hydrolysis wu significant enough to 
interfere with water solubility studies and PKa studies at pH<!: 9. In the environment, 
there is little potential for paroxetine to experience pH levels> 9, and no evidence of 
hydrolysis was observed in any tests at pH levels < 9. Hydrolysis per sc is therefore 
unlikely to be a significant transfonnation or depletion process for paroxctine in the 
environment. 

7.4.2 Aerobic Biodegradation 

Extensive aerobic biodegradability studies were carried out using paroxetine 
hydrochloride and P. variety of microorganisms sources. These included seed from both 
domestic and i!lriustrial biotreatment plants and soils. Extensive work was carried out in 
attempts to acclimate, adapt, and enrich cultures for organisms with a propensity to 
degrade paroxetine as both a sole carbon source and as a co-metabolic substrate[ 19]. 
None of these studies was successful. After some decrease in paroxetine concentrcltion 
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due to bioadsorption [20], the concentration ofparoxetine in all MIME 
essentially constant and no by-products were observed in the HPLC 
to monitor the studies. One in-house definitive study is listed as reference (21]. A 
contract laboratory study which followed the aerobic biodegradation by both 
evolution and HPLC assays for parent was also unsuccessful in demonstrating 
biodegradability (22]. 

7.4.3 Aqueous Photolysis 

Given the recalcitrance of paroxetine to microbial biodegradation, and its significant 
absorption oflight at wavelengths >290 run, an evaluatior. was made of the potential of 
aquatic photolysis as a degradative pathway for paroxetine in the environment. The 
maximum direct aqueous photoreaction rate cons1.ant and minimum half-life were 
estimated using standard methods based on UV /visible spectra and solar irradiance data 
[23]. 

The results indicate estimated half-lives for paroxetine in natural sunlight ofO.Ol days to 
0.004 days depending on season and latitude. Because of this favorable preliminary 
estimate, an aquatic photolysis study was C<Jried out to detennine definitive experimental 
values. 

StudiCo$ were carried out in deionized water and in pH 7 buffer in natural sunlight. The 
resultS gave initial first order photolysis rate constants for paroxetine of 0.29 1-.r 1 and 
0.27 ttr-1respectively [24]. The rate constants were derived from linear regressions of 
initial data, as illustrated in Figure 3 for the reaction in pH 7 buffer. 
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Figure 3 

Aqueous Photolysis of Paroxetine in pH 7 Buffer 

1.1 
I .a 
1.7 
I.S 

• 7 4 I 10 II 

The rate constant corresponds to a half-life of2.4 hours. HPLC analysis of the 
photolyzed ::.<>lution, which contained no residual paroxetine, did not show any major UV · 
active degradants. See Item 8.2.2 for a discussion of the toxicity of the photolysis by-
products. 

1.5 Physical Propertv Determjnatjons for Paroxetjne Met&boljte WRL 36610Al 

No physical property detenninations were carried out for paroxetine metabolite (BRL 
3661 OA). However, its very close sirnilarity to paroxetine itself makes the use of 
paroxetine physical property data adequate for evaluation of the fate of metabolite. 
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7.6 &nvironrnental Partitjonins Estimates for Metabolite CBRL 3661 OAl 

Since paroxetine metabolite (BRL 36610A) is the predominant species resulting from use 
of the product, its tate in conventional wastewater treatmelt plants is first considered. 
Based on its structural similarity to paroxetine parent, BRL 36610A would be expected 
to have similar physical properties and to partition in similar ways. Thus the l<biomass 
determined for paroxetine is relevant to estimating the sorption ofBRL 36610A to the 
sludge during waste treatment The implications of this sorption to biomass can be 
assessed using a distribution calculation based on a "worst case" situation: 

The dose of paroxetine for Panic Disorder will be 40 mg per day for most 
patients. Assuming that the average person discharged 600 Uday into a wastewater 
treatment plant, this corresponds to a maximum emitted concentration (Cr) of 

40 mg X 331 CMW metabolite) 
600 LX 374 ().NV parent) 

Csorbed 

Kbiomass 

8.71E02 

8.7iE02 X Csoln X I0-6 

1.27E-03 X C50tn 

Csoln 

Csorb 

= 

= 

= 

= 

= 

== 

= 

5.90E-02 mg/Uday 

Csorbed + Csoln 

Csoln X 10-6 (mg/mg) 

(5.90E-02-C60Jn)/2500 
Csoln X 10· (mg/mg) 

2.36E-05- 4.00E-04C50tn 

2.36E-05 

1.86E-02 (31.5%) 

5.90E-02- 1.86E-02 

= 4.04E-02 (68.5%) 

Thus, in a wastewater treatment plant, 68.5% of the compound shouid sorb to the 
biomass, with 3 1.5% remaining in solution 

-- ;.-;, 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



Al'ISESSMENT 
Paxll "' Panic 
July 28, 1995 

7.7 Transfonnation and Depletion Mechanisms ofParoxetine Metabolite 
<BRL 36610A) 

7. 7.1 Aerobic Biodegradation 

Aerobic biodegradation studies were carried out on paroxetine mcLabolite (BRL 
36610A) since it is the compound excreted into the environment from use. BRL 

- 3661 OA was found to degrade to less than detectable levels within 5 days. Although 
adsorption to biomass occurs, the compound should stili be available for degradation, 
since the adsorption is reversible. As the compound is biodegraded, more will desorb 
from the biomass until complete degradation is accomplished. The results of preliminary 
and definitive in-house studies are given in references [25] and [26]. A contract 
laboratory aerobic biodegradation study was also completed, but has not been included in 
this assessment due to non-compliance issues. For reference, a memo describing the 
preliminary results of that study was prepared [27]. A plot of the data from the def.ni.tive 

study is shown in Figure 4. 

Figure 4 
Sicceg:-cciciion of Pcroxeiine Metabolite (2RL 366 t OA) 
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A natural log transformation ofthe averaged data gave the resultS shown in Figure 5. 
Here, the early lag, the active biodegradation, and the die-off portions of the study are 
clearly apparent. . 
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. Figure 5 
Biodegradation of Parcxetine Metabolite (BRL 3661 OA) 

l _...:.•;..·----- 2.1 

2.0 

1.1 

1.1 

' 1 .. 4 

1.:. 
.•. 

• 0 10 10 lQ AO :0 10 70 10 tG ICO 110 

nm•-t....n 

The linear regression and 95% confidence limits for the data from hours 35-77 are shown 
in Figure 6. 

Figure 6 

Siodearodation of Poroxetine Metabolite (BRL .366 t OA} 
- U...lot--

:u 

:a .. 70 .. 
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The data were subjected to the SAS Linear Models Procedure (14] to give the 
· linear regression results shown below: 

BIODEGRADATION OF PAROXETINE METABOLITE (BRL 36610A) 

GENERAl. LINEAR MODELS PROCEDURE 

DEPENDFNI' VARIABLE: LNCA V 

SOURCE DF SUM OF SQUARES MEAN SQUARE FVALUE 
MODEL 1 1.56088461 1.56088461 380.24 
ERROR 7 0.02873512 0.00410502 
CORRECTED TOTAL 8 1.58961973 

R-SQUARE c.v. ROOTMSE LNCAVMEAN 
0.981923 3.3549 0.06407041 1.90972871 

SOURCE DF TYPE ISS FVALUE PR>F 
TIME 1 1.56088461 380.24 0.0001 

SOURCE DF TYPE lll SS FVALUE PR>F 
TIME 1 1.56088461 380.24 0.0001 

TFC<:HO: PR> (T\ STDERROROF 
PARAMETER ESTIMATE p ARAMETER=-0 ESTIMATE 

INTERCEPT 3.66716780 39.59 0.0001 0.09262232 
TIME -0.03007025 -19.50 0.0001 0.00154209 

The intercept term above shows that the In K, the first order rate constant for 
biodegradation ofparoxetine metabolite (BRL 36610A), is 0.03 ru--1. 

7.8 Environmental Transport Issues 

In addition to estimation of the distribution and transformation of a chemical in the 
environment, Item 7 of the Environmental Ass:ssment requires some evaluation of the 
likely mobility of the chemical in the environment by means of air, water, anci other 
environmental transport mechanisms. However, given data supporting the distribution of 
paroxetine and paroxetine metabolite (BRL 3661 OA) essentially completely in the aquatic 
compartment. and the rapid depletion of paroxetine parent by photolysis and paroxetine 
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metabolite (BRL 36610A) by biodegradation at expected environmental discharge 
concentrations, further consideration of environmental transport issues is not considered 
necessary. Both compounds should not persist in the environment long enough for 
significant transport to occur. 

8. ENVIRONMENTAL EFFECI'S OF REI-EASED SUBSTANCES 

8.1 Human and Mammalian Health Effects Summary 

8.1.1 Acute Toxicity Studies 

8.1.1.1 Oral Toxicity [281 

The oral and intravenous acute toxicity of paroxetine free base has been examined in the 
mouse and in the rat. The approximate oral LDso was similar for both species (mouse 
341 and rat 374 mglkg pfb). Intravenously, the compound was approximately ten times 
as toxic as by the oral route. In both species, the central nervous system (CNS) was 
apparently the target as physical signs ofCNS stimulation were evident 
Paroxetine hydrochloride was found to be less toxic, with acute oral LDso values of 
>630 mglkg pfb in both male and female rats. 

8.1.1.2 Skin Irritation [291 

Paroxetine hydrochloride was classified as a non-irritant to rabbit skin based on studies 
that showed no signs of irritation up to 3 days after direct application for 4 hours in 
rabbits. 

8.1.1.3 Eye Irritation [291 

Paroxetine hydrochloride was classified as a very severe to extremely severe irritant to 
rabbit eyes. Severe irritation occurred immediately after direct appliUltion and animals 
were immediately destroyed. 

000042 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



ENVIRONMENTAL ASSESSMENT 
Paxil "' Panic 
July 28, 1995 

8.1.1.4 Sensitization [291 

Paroxetine hydrochloride was classified as a non-sensitizer to guinea pig sl-in. No 
irritation or adverse skin reactions occurred in guinea pigs used to test for sensitization 
or allergic skin reaction (modified Maguire/Split Adjuvant Test). 

8.1.2 Cbronic Toxicity Studies [281 

8: 1.2.1 Carcinogenicity 

Studies were carried out in Sprague-Dawley rats and an outbred CD 1 strain of mice from 
the same suppliers. The conclusions reached were that paroxetine has no apparent 
carcinogenic potential. The predicted carcinogenic risk for man following long term 
administratic,t ofparoxetine is therefore very low. 

8.1.2.2 Reproduction toxicology 

The rat and rabbit were used to assess the potential of paroxetine to cause embryo 
toxicity. These studies did not indicate any adverse effec.. on the embryo or fetus, and in 
neither species was there any teratogenicity. In addition, the effects ofparoxetine on 
fertility wert' assessed in the rat and there were no indications from the general toxicity 
studies that the fentale reproductive system has been adversely affected. 

8.1.2.3 Mutagenicity studies 

The tests carried out for examining the effects on the gene were the bacterial Ames and 
mouse lymphoma tests, both of which are in vitro tests. In neither system (with and 
without a metabolic activating system) were significant increases in mutation frequency 
observed. The potential to cause chromosomal aberrations was studied by examining the 
bone marrow cells for micronuclei following the administration of paroxetine to mice at 
the very high doses of75 and 150 mglkg. There was no evidence for any chromosomal 
damage. Human lymphocytes were also studied in vitro with and without a metabolic 
activating system, and again no damage to the chromosomes of these ceUs was observed. 
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8.2 Agyatic Toxicity Studi·a 

8.2.1 Acute AQuatic T5.1m;mes ofParoxetine Hydrocb!oride and its Mruor 
Metabolite <BRL ::I§§) QA) 

Acute aquatic toxicity studies carried out on microorganisms (Microtox® [30] 
and [31] and Microbial Respirati•'ln Inhibition [32]), Daphnia 111/Jgna, [33], ps] and 
bluegill sunfish (Lepomis macroc·.iirus) [34], (36] for paroxetine parent and on 
microorganisrils [39] and Daphni.a magna [37], (38] for paroxetine metabolite BRL 
36610A. 

The results are sununarized below, and in the summary sheet (Appendix V). 

Toxicity Test Paroxetjue HCl BRL36610A 
(mgiL) (mgiL} 

Microtox® ECso 8.2 29 
Respiration ECso 25 to 26 SO to 83 
Daphnia magna LCso 2.5 35 
Bluegill Sunfish - LC20 1.6 No study performed 

From the data above, paroxetine appears to be less toxic to aquatic organisms 
than paroxetine itself This, coupled with it\: re.,dy biodegradability, indicates that 
paroxetine metabolite will not have an adver.;e impact on the environment. 

8.2.2 Act!te Agyatic Toxicity ofPanxetinc Photolysis By-Pr9dugs 

Paroxetine itself: although more toxic, is rapid.'.y degraded in the presence of sunlight to 
simpler These by-proclucts can assumed to be less toxic than paroxetine 
based on the results of a Microtox® test carried out on samples of paroxetine solutions 
that had been exposed to sunlight [40). No EC.:;o could be determined for the degraded 
solutions as compared to the control solutions which showed an ECso of9.1 mg fulL, 
comparable to the independently detemiined EC:iO of paroxetine hydrochloride of 8.2 mg 
fulL shown. Any paroxetine which might enter t1e environment from production or 
accident will rapidly photodegrade into innocuoU;.: polar by-products. 
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REDACTIONS MAD;: 
BY APPUCANI -

8.2.3 Acute Aguatic Toxicity ofBRL 36610A Biodegradation By-Products 

BRL 3661 OA, the major metabolite of paroxetine, will be readily biodegraded in 
municipal wastewater treatment plants. Although the compound is not mineralized, it 
does appear to be transformed into simpler, more polar by-products. These by-products 
can be assumed to be less toxic than BRL 36610A itself based on the results of a 
Microtox® test carried out on samples ofBRL 36610A solutions after laboratory 
biodegradation experiments. No ECso could be determined for the degraded solutions 
[ 41]. Any compounds entering the environment after biotreatment of paroxetine 
metabolite should be innocuous polar by-product which should not exert any toxic 
effects. 

Thus, the production and use of paroxetine will not have any adverse impacts on the 
environment. 

9. USE OF RESOURCES AND ENERGY 

9.1 Use ofResources And Energy At Cork 

The following table summarizes the percent of total plant resources utilized at the Cork 
facility to produce the paroxetine drug substance required for the Panic Disorder 
product, at estimated fifth year production levels (in 1999). 

_ Percent Consumption (1999) 

Electricity 
(kw-bour) 

26% 

Fuel 
(gas therms) 

27% 27% 

The effects on the use of resources and land for the production of paroxetine drug 
substance are minimal because of the relatively low production volumes and associated 
wastes, and the existing treatment units that will be used. 

9 .1.1 Effect Upon Endangered Species And Historic Places 

The production of paroxetine substance and the disposal of associated wastes should 
have nl' impact on threatened or endangered species. Property listed in or eligible for 
listing in the National Register of Historic Places will not be impacted by paroxetine 
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sub&ance production or waste disposal activities since the production is taking place 
outside of the United States. 

9.2 Use ofResources And Egergy At lr.rjne 

To produce the drug substance reqaired for the paroxetine Panic DiS(\rder product at 
estimated fifth year production leve!s (in 1999), it is estimated that the tollowing 
percentages of the total Irvine site u:;age of resources will be used. 

Elect.iclty Fud Water 
(kw-ho.::.un_·.:..) ___ ...:<:::m:..3t...) __ _ 

Percent Consumption 0.077% 0.16% 0.22% 

9.2.1 Effect Upon Endangered :)pecjes Apd Historic Places 

The production of paroxetine substance 81\d the· disposal of associated wastes should 
have no impact on threatened or endangertd species. Property listed in or eligible for 
listing in the National Register of Historic llaces will not be impacted by paroxetine 
substance production or waste disposal acth ities since the production is taking place 
outside of the United States. 

9.3 Use ofResources And Energy At Cicra 

The drug product will be produced in the Smith Kline Beecham Pharmaceuticals' facility 
in Cidra, Puerto Rico, which also produces othe • pharmaceutical products. The facility is 
located on a 52 acre site. The effects on the use ·Of resources and land for the production 
ofparoxetine drug product are minimal because tfthe relatively low production volumes 
and associated wastes, and the existing treatment! Jnits which will be used. Manufacture 
of this product uses only a small percentage of the resources and energy available at this 
site and of resources and c:-:ergy required for trans I ort. 

To produce Paxil Panic Disorder tablets at estimat fifth year production levels (in 
1999), it is estimated that 3% of total plant usage of t.tel and water will be used at Cidra. 

9.3.1 Effect Upon Species And }j)storic Places 

The production of p • and the disposal of associated wastes should have 
no effect on threatened or endolllf,. .pecies. Details on the environmental 
characteristics of the Cidra co;n.munity are given in Appenaix V. Property listed in or 
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eligible for listing in the National Register of Historic Places will also not be impacted by 
paroxetine product production or waste disposal activities. 

10. MITIGATION MEASURES 

10.1 Mitisation At Cork 

Plans to minimize waste output were considered and implemented at the outset of 
paroxetine development, as well as during substance production. The Integrated 
Pollution Control (IPC) license contains guidelines for the establishment of an 
Environment Management Programme to assess all operations for the use of cleaner 
technology and the minimization of waste. Potential environmental impacts associated 
with production at Cork are also minimized by the following: 

Most waste streams are and the gases scrubbed before being 
discharged. Scrubber liquors are biotreated in the on-site wastewater treatment 
facility-before discharge. 

Biotreated effluent streams are checked before discharge, with ample capacity for 
emergency storage in the event that effluent criteria are not met. 

Airstreams from the process buildings are filtered prior to venting to the 
atmosphere. 

1 0.2 Mitjgatjon At Irvine 

Plans to minimize waste output were considered and implemented at the outset of 
paroxetine development, as well as during substance production. A nitrogen generating 
plant was built at the facility to meet the plant's nitrogen requirements, thus eliminating 
the need for external sources of nitrogen. 

10.2.1 Energy 

Approxintately 10'/o of steam energy is saved, through the use of boiler economisers and 
spray recuperations. 
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1 0 .. 2.2 Effluents 

ENVIRONMENTAL 
Paxil"' F'anic 
July 28, 1995 

Ire amounts of regulated components discharged in effiuent is regularly mcmitored by 
the Irviile facility's QA department and the local water authc-rity of Irvine, tc• ensure 
compliance with established consent levels. Additional details on the mitigation and 
disposal of aqueous are provided in Item 6 of this assessment. 

10.2.3 Resource Recoverv 

Components discharged to effiuent are monitored by the Irvine filcility's QA department 
and the water authority oflrvine, to ensure compliance with established consent 
levels. Additional details on the mitigation and disposal of aqueous wastes are provided 
in Item 6 of this report. 

1 0.2.4 Spill Control 

The SmithKline Beecham Pharmaceutical's facility at ltvine, Scotland (U.K.), has 
established adequate spill control and clean up procedures, as described in Item 6 of this 
assessment. 

10.3 Mitigation At Cidra 

Potential adverse environmental impacts associated with the proposed action are 
minimized at the Cidra facility by the following: 

No waste or exhaust streams are directly discharged. All streaz;cs are directed to 
major treatment units. Treated effluent streams are checked before discharge, with 
ample capacity for emergency storage in the event that effluent criteria are not met; 

Airstreams from the process are small and directed to dust collectors, which minimize 
the effects of the emissions by at least 99.9%; 

Storage facilities are designed to allow for the capture and treatment of any spills or 
oil contaminated water before any major envirorunental effects could result. Also, the 
adopted spills prevention, control and contingency plans have been demonstrated to 
be effective in the prevention of such emergencies. 
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11. AL'. 

ENVIRONMENTAL ASSESSMENT 
Paxil"' Panic 
July 28, 1995 

.N£ TO THE PROPOSED ACfiON: 

No potential adverse environmental impacts have been identified for the proposed action. 
The only alternative to the proposed action is that of no action, thus depriving patients an 
important therapy. The approval of paroxetine tablets for the treatment of Panic 
Disorder will provide an important benefit to patients requiring its administration with no 
known adverse environmental risk. 
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Ian McAuliffe 
Managu, Environmental Services 
Plant Engineering 
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SmithKline Beecham 

Pharmaceuticals 
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12.2 List ofPreparers: 

Nigel Jones 
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ENVIRONMENTAL ASSESSMENT 
Paxll "' Panic 
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The undersigned official certifies that the information presented is true. accurate. and 
to the best knowledge of the SmithKiine Beeclwn Corporate Environmental 

Research Laboratory. 

... I I 

Jam R. Hagan, P.E. 
Vice President & Director 
Corporate Environment & Safety 
SmithKline Beecham 
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Smttii/Cime Beecham 
Pll<ll7 naceuliaJ/s 

Penn Chemicals B. V. states that It Is In compliar:ce with, or on 
an enforceable schedule to be In compliance with, all emission 
requirements set forth In permits, consent decrees and 
administrative orders applicable to the production of Paroxetlne at 
Its facilities In Currabinny, Carrlgaline, Co. Cork, Ireland. 

1'-< ,, .. ,ql 
NAME: DATE: 
TITLE: I w_,...x.J.._ 

NAME: DATE: 

TITLE: of 

PENN CHEMICALS Cutrabinny. Carrigalne. Co. Corle. hland. 
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\ Re:. No.4 Schedule 1 (i) 

) 

Emissions 10 Almosphcre 

Emission point No. VI IncinuaiOr No.1 

Location : lncincra10r c;ompound 

Vr.lumc 10 beemiaa! : Maximum in IllY ixle day 264,000 m' 
: Mavimnm rate per bour 11,000 m1 

Minimum dllwc 'Vdocity : 24 m.sec;4 

Miaimum disc:barF beigbC 30 m 

IDc:iner.ror opel2ling ICmpCialllrC : 1100 "C millimum 
Residcncc time : 2 seconds millimum 

Emission limil values . 
Panmelcr 30minmean Daily mean 

mglm1 mglm1 

. 
Volatile organic compounds (e:occluding paniculale 20 10 
mauer) (c...:pressed as 1o1al organic carbon). 
Toral Pankulale maucr 100 30 

Hydrogen Chloride 60 10 

Hydrogen Fluoride 4 1 

Sulphur Dioxide 200 so 
Hydrogen Bromide 10 -

I Dioxin (as TEQ) -nw Pos' 16 6-8 hour sample 0.1 nr/m1 

Parame1er The concenu:uion of carbon monoxide after the last injection of 
combuslion air shall not e...:c:eed the following levels 

Carbon mono...:ide SO mym1 daily a-verage 

100 mglm1 hourly 

95% of all 10 mmuce a\oerage values o-ver any 24 hour period 
shall be less than ISO mym1. 

Source: Integrated Pollution Control (IPC) licence 
Oct. 94 - Environaental Protection Act. 1992 000071 
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Reg. No.4 Schedule I {i) 

Emission point Rcfell:oo:-No. VJ Incinerator No. J 

l.oc:ation : lncincraloor Clllllpound 

Volume tobcemiucd : Ma...:imum in OII1V one cbv 407,952 m' 
: Ma.-cimum rate Per bour • 17,000 m' 

Minimum dllux \docil)': 24 m.scc'1 

Minii!UII cliscllup bcighl: 2·'--' m 

: 900 •c minimum 
: 0.65 second minimum 

Emission limit values 

Parameter - 30 min mC:ln Daily mc:ln 

mgtm' mglm' 

Volatile orpnic compounds (e.'Ccluding 20 10 
maucr) (e.'J)rcssed as orpnic carbon) 

rnatlcr 30 10 

Hydrogen Chloride 60 10 

Hydrogen Fluoride 4 I 

Sulphur Dio.'tidc 200 so 

Dio:ocin (as TEQ) - se• pag• 16 6-8 hour sample 0.1 ng!Nm' 

Paiameter The concentration of carbon mono.'tide after the last injection of 
combustion air shall not e...:ce=l the following levels 

Carbon mono.'tide SO mglm' daily avenge 

100 mglm' hourly average 

9S% of all 10 minute average values over azay 24 hour period 
shaP 'x less than ISO rnglm'. 
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Re:.No.4 Schedule 1 (i) 

fmjssjqn paint Rcfaalce No. Vl IDcillcmor No.4 

L«::cm: 

Volume 10 be emiiiOcl :Maximumilluy-day 37,320 m' 
: MaxiiiiiiiD 111e p!' bour 1,555 m' 

Mini!llun cllllL't wlocily : 17 
Minim•m clixbarp bci&bC 24.4 m 

locinerator openting lcmpcr2lWe : 1100 "C minimum 
Resjclcncr lime : 2 XCIOIIds minimum 

Paramerer -

Volatile orpnic compounds particulate 
maner) (e.'qlressed as 101111 orsanic carbon) 

P:ltliculate matter 

Hydrogen Chloride 

Hydropn FlllOride 
Sulphur Dioxide 

H)'dropn Bromide 

I (as TFQ) - 16 

Emission limit values 

30min mean Daily mean 
mlfm' mlfm' 

20 10 

30 10 

60 10 

" I 
200 so 
10 -

6 - a hour sample 0.1 nJINm' 

Paramerer The concentration or aubon mono.'Cide after the las! injection or 
combustion air shall not the foUo\Yin&lcvels 

carbon SO mJfm' daily averap 

100 mJ!m' hourly avcrasc 
95% of all 10 minute :1\-erasc values CMI' any 2-l bow period 
Sll:lll be less th:ln ISO mlfm'. 

00()073 
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Rq.No.4 Sdlednlc 1 (i) 

l.ocllion : Precess Building 120, S.:lllbber fan c.Wust. 

Vohiml: Ill be cmillcd 

Total Mercaptan 

Dimethyl Disulphidc 

Carbon disulphidc 

Dimethyl Sulphate 

ChloriDe 
HydiOJCII Cbloride 

Mab:laol 

: Ma:omum in any 12,000 m' 
: 1\ll:l:omum lliiC per bout m' 

· 4J3 
Minimum discbalr-lci&JII: 17.7 m lbcM: pound 

Emission limit wlucs 

Parameter m&fm' 

2 

2 

s 
2 

10 

30 

600 (at < 3 kafbr mass Oo,w) 
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Rc:. No.4 Schedule 1 (i) 

point Rcfctc:IIQ: No. VS- Production building 101, scrvbber 

Locllioo : l'rocluaion buildi:.c1o 1 

Hydrogen Cbloric!e 

: Ma:ociawm in any cnc day 2,477, 700 m1 

: Ma."Cimum ra1t per hour 102..000 m1 

Mini1'llllll dlliL'C vdoc:ity : 36 m.seC1 

Minin•m clisr:lwp bci&ht 14.7 m 

Parameter 

T.A. Luft C1au 0 Orpnics 

T.A. Lull Class m Orpnics 

Chlorine 

Emission limit ftlucs 

rnrlm' ""-•'> 
30 

100 

150 

10 

Note 1 Where ors:mic substances or se\-eral are cmittoed simultaneously. in lldd.ition to the above 
individual limits the sum of the c:onc:cntrati"lns of ClasseS 11 .t Ill shall not c=:cd the Class ill limit 
(T .A. Lui\ 1986) 

£million poinlldl:nnal Nos.: V9- VU Productloa BuilllinclOl 

V14 Produdioo Bullclin: 10-l 

Elnissioas ofPharmDccutical dust from cllyins. fii!Crin& milliq aD4 paclcin1 opaalloas: 

VCIIIJWNo Localioa Ma.'C daily Ma.'ChGwly Minimum d!JIL'C Minimum 
clisdla.rF (m') clisclmrac (m') dili:IIDrp hci&hl 

(m) 
V9 Buildin110 I 300000 13.9 1.4 
VIO Buiktin1101 10000 1.232 6.1 0.6S 
Vll Builclia.- 10 I 30000 1,232 6.7 0.6S 
Vll Buildin1IOI 144 000 6,000 .5.5 1.25 
Vl3 .. 101 120.960 .5,040 20.3 1.1 •-
Vl4 BuildiJI1 104 67.200 2,800 1.62 1.1 

Emissiaa · 
limit value 

mfllm3 

1 
1 
I 
1 
I 
1 
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) 
Rq. No.4 Schedule 1 (i) 

Emission poinl RdcrcDc:l: No. VlOl· Bydnlpalioll \1:111 (rum proa:as blaildiac 1lO (P) 

Locacioo : Adjac:ellt 10 pnxlnetioo 1Mnklinc120 

Volume 10 be cmiacd 

Methylene Dichloride 

Methanol 

: Ma.'limum inlay 01111 cia)' 350 m' 
: MuiPPam ale per baur 150' m' 

Mininnnn dllux YC!IOCily : 20.S IILKC'1 

Mjginpgn clilcblrp Jacicb&: 19.S 

Parameter 

Emission poilll Reference No. VUS 

Loc:nion : Boiler Raom in proposed bui1dinc 10.S. 

Volume 10 be emitted : 1\lb.'Cimum inany 01111 cl:ly 5.&1.296 m' 
: 1\lb.unwm me per baur 

Minimum dllu.'l '-clocil)': 19.8 

Fmissioa limit Yllues 
mr/m' 

ISO 
150 

Minimum clisdwJe bei&ht: 11.6 m llbcM pund 

Emission 1imil \'lllues ! 

Parameter Routine AJccmativc Fuel 

mglm' mlfm' 

Partictmle ' 100 

Sulphur Dio."tide jS 1700 

NOx (as NOt) 200 4.SO 

Carboa Mono.xidc 100 100 
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Reg. No.4 Schedule 2 (i} 

Emission to Waters 

Emission point Reference No. ___ .... r ______ _ 

Eminioato: Mouth ofi.ough Beg Bay. jnto Code Harbour 

Volume tD be emitted :Maximum in any one day 

: Maximum rate per hour 

600 srl 

151 2 m3 

Emissi limi on ts up to and incl d" 301h s u mg sg>tem ber 1995 
Emission limit values 

Panmc:tet 
kt! day 

Total Ammonia (as N) 400 240 
Suspended Solids 150 450 
Zinc (asZn) 1.0 C..6 

Copper (as Cu) o.s 0.3 

C.O.D. 5000 3000 
B.O.D. 600 360 
Nitrates (:IS N) 100 60 
Phosphate (as P) 2-1.0 15 

Paramettr As Discharged emission limits Sampling period 

pH 6-9 Continuous 
Organohalogens see note 2 Monthly mean 

Number ofToxicity Units (Note I) 10 Weekly composite 

1 The Toxicity of the effluent shall be determined on an appropriate aquatic species. The number of toxic 
units (TU) • 100/96 hour LCSO in percentage voL'vol so that higher TU values reflect greater levels of 
toxicity. 

1 Screening for a priority pollutant list is required (such as CPL 40 , t.:S EPA volatile and/or semi-volatile) 
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Reg. No.4 Schedule 2 (i) 

Emission to Waters 

Emission point Reference No .. ___ PA.JCOCL.V.>o:CSS-. .. E..,ftl,..u...,en,..t...,D..,.jtfu.._se .... r ______ _ 

Emission to : Mouth ofLoygh Beg Bay. into Cork liarbour 

Vo!ume to be emitted :Maximum in any one day 

: Maximum rate per hour 151.2 m1 

Emission limits f.·om 111 October t 995 
Emission limit \'lllucs 

Paramcler 
mg/1 lctr/dav 

Total Ammonia (as N) .. 30 -· 
Suspended Solids 250 150 
Zinc (as Zn) 1.0 0.6 
Copper (as Cu) 0.5 0.3 

C.O.D. -lOOO 2400 
B.O.D. 500 :100 
Nitrates (as N) IS 9 

Phosphate (as P) 24 u 

Parameter As·Discharged emission limits Sampling period 

pH 6-9 Conti11uous 

Organohalogens see note 2 Monthly mean 

Number ofToxicity Units (Note 1) 10 Weekly composite 

1 The Toxicity of the effiuent shall be determined on an appropriate aquatic species. The number oftoxic 
units (TIJ) • 100196hour LCSO in percentage voVvol so that higher TU values reflect greater levels of 
toxicity. 

1 Screening for a priority pol11.otant lisL (such as CPL 40 , US EPA volatilt. __ .JJ<-r Sl'·4li-volatile) 
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Rc::. No.4 Schedule 1 (i) 

Emission point Reference No. V4 - BayS Scrubber in buihlin;: 101 

Loc:::llion: &y 5 Saubbl:r in building 101 

Volume 10 be cmiucd 

Hydrogen Chloride 
Chlorine 

Ammonia 

Epichlcrohydrin 
-

: Ma.'Cimmn in any one d:ly 28,800 m' 
: Ma.'limum nue per baur I ,200 m' 

Minimum elllux•·Cioc:ity: 35 m.scc·• 
Minimum disd.arge bei&bC 14.2 m 

Parame!cr 

Emission point Reference No. V5 

l.ocltion : At lhe Boiler House- Adj:lc:cnllO Buildmg 105. 

Volume 10 be emiucd : in any one d:ly 195,610 m' 
: Ma.'Cimum r.uc per bout 8,150 m' 

. Minimum elllu:nclcc:il)': 15.6 m.sec·• 
Minimum discharge heisJu.: I i.6 m gJOWid 

Parameter Routine 

mglm1 

Partic:ulatc s 
Slllpbur Dio.'lide 35 

NOx (as NO,) 200 

COilbon Mooo.'<ide 100 

Emission limit wiiiC$ 

mglm1 

30 

1.5 

75 

5 

Emission limit value$ 

Alternative Fuel 

mglm1 

100 

1700 

450 

100 
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SB 
Smllhi(Jrne Beecham 

Pharmaceuticals 

PAROXETIHE EHVIR!!!!!EKTAL ASSE$SMEI!T 
GE!fERAl CDIPUAHCE STATE!!EifT 

SIU111KUHE BEECIWI states thAt tt is tn wlth, or on an enforcuble 

schedule to be tn ca.pltance with, all •lsston requlr..ents set forth tn 

permits, decrees And orders applicable to the 

production of PAROXETIHE HYDROCHLORIDE at Its f&ctilttes tn IRVINE, SCOTLAHO, 
U.K. as currently and appltej th• relevant envlron.ent&l 

enforcing &uthartttes. 

HAMF.: 
TITLE: 

... __._ ... 'i 
"". D. McCurry 
Plant l<&nager 

ii.H).'JI 

NAME: Dr. R.H. Lackie OAT£: 
TITU: Safety &nd Envira-tal llanager 

ShewaaGn IMne. A)'l'sl*a. I<A11 SAP. Scolland. Da""74aGQ. Telex: 779171. f'u: C1Zt4·737:1a 
S: • ''• ml'IU. .. rwa..a.. 
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) 

CONSTITUENT 

BODs 
Suspended Solids 
Methyl isobutyl ketone 
Isopropyl alcohol 
Acetone 
Methanol 
Methylene dichloride 
Phenol 
Ethanol 
Triethylamine 
Toluene 
Butanol 
Tertiary butyl amine 
Dimethylfonnamide 
'fetrahydrofuran 
Pyridine 
Zinc 
Copper 
Ammonia (as NH3-N) 
pH 

PAMM"ETER <mglkl 

7000 
5000 
700 
350 
300 
500 
80 
30 

200 
5 

60 
100 
40 
20 
20 
5 
2 

1.5 
200 
4-12 

The volume of the discharge in any one day shall not uceed 6000 m3 and the rate 
of discharge shall not exceed 400m3 per hour. 

Clyde River Purification Board 
Glasgow, Scotland 
Consent No.: CP8750 (N2) 
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j 

TO: 

sn 
Sm1thKJme Beecham 

Environmental Research Laborataty 

Altac/leel you will nncs an allstrad ancs rnnslatlon ol 11\1 lollowing Envkonmencat e,.IUatlon 
Repons 1n1m lhe CICira --.nit)' in Pueno Rica: 

EnvilvnmetUI EviiUatlan RapoR lot 1n1 Ruldenllal Prajecl eswu A c-.try 
Club 

Evaluation Repon lot the ClpllaUons ol SXF 1.&1:1 Co (Aclually sa 
l'llannac:eutlcl 

EnWonmelllll EvUialion ol 11\1 Ci1ra lnaiSWI Patk 

The allslrad ptovielu a CIUcriplion ol the pllyslcal ancl biotic c:IW&alriallc:a ot tile Cidla 
c::omm.nily. 
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Tile Cllh CDIMUIIily is loc:aiiCI willlin llle sulllftllliCal lalesl zane, 11101e specllcaly willifl a 
- boruun .,. Humid Coaslal fotesl n .,. .._., Mautain Tile aru 11u bien 

IZI.....,._IIIICIG.IeiO laming oiCIMtin W 101 lllil teUGtl llle Nllnl wgelallon WU tep0111C1 
boinQ in 111 iillliiCiiaol phase Ill' 1!121 (S.. T-1). By tllllllete were Ollllellft 
specieS con-Ill lllil c:llmallc zane. Wlllin lllil area is abo lcun2gr'S 11 ICII d . ._ w -a 
--., wgelaliln au · · • cs.. T- a lato:lllainaft npGIIed Ill' till). 

$8 1oc:a1ac1 n a50.4 acreloi--.!III'Sn...-.. 8uct.11(Road t721<mt.tl 
and a II USWI:ded Ill' UN (Nofllll,ll!' Aold t7Z Cs...lli and II!" -IMIHiilllift deu 1 I =P L .. r,; 
pajlcll ,_ ancl _, Tile liU abow ... - ...... Tile.,.,.., -ave 
PN = 1 "conlld ct.asng a -niY 1201 ,.ar pollocL 11'11 NPOII*I n t•, -IUIIncNs. Tile 
awta!l6 ""'*'IIU:eiOI petlod Olllme was 72.6 F. Wind drKIIon illlaa -10,... a an 
aw13ge 01 to knoiS. 

a) 
b) 'Atcilla ... • 
Cl 'Ada Daguey" 

Cidn is roc ircaldect in the .,.,.nlet)' 01 areas willl potenliaiiC exceed llle air li:ms lor .,.,. oxides ll1d 
paniaiWa mallet. This is r.>aWy o..e 10 lhe foiCI Nl l'l>e110 Rial is baled wiiiWII peiiNINtlllit 
CII'Tfli1 which mai!Qins a COII$1al1 tenovalion 01 111e a1ICIO$pherio: air. PI<Siaela prog:essNe 
01 CIOI'UminaniS are noc obseNOd. 

Tile tauna that • is presei1 in Cldta is usually resuV:!Od 10 tne tree zones where aclecJial• lllmidily and 
te- CDndllons lot the fauna arolourU Tablt Ul cnset1CS a lislOI till spedea repo<led in our 
reterenc:a npott ltQm tse&. 

No lftdargotld species -• repaniCI n-...,_ repons kltCldn. N.,...,. I • boon 
tepaflld In....., tl!lerencos 11111 tne Clclra Uke is a Dtattc:IICI area lot llle a-as 

-• ..., ....... ("PalcNN 5 aDaneta1. This specio gets b Iced cnaiNy lion! lcWI--. 
a btiiCis in -IUdl as !l!m!lus! !UI!!at!s· StzY!!iu!!! Spa-a!?!!!!"'% and !!!dimaoanax 
monMOCCris (S" Table IV). a·s breed puk J)ttU is - .,..., and ipling n b c:hlrar:Utlrllc 
llaD411 is li'ft- asscciatect willl-

Tile main txsors Cllnlnbulin; to ils uUn:tion are 11>1 ciHINCiion ot !Mit l'lal:lbl and IN..,...,._ 
il1oNencion ot man mainly IM>uglll'llnMQ. The ...,.,. irctease in tnlit IUNlll ...00 IN Clclra aru 
may bo nmai'MIIO IN cloausl in agt\allutal aaMia. 
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i 

• 

The - o1 Cldra- -"*d Ia lie a..16511r 1110 c.--. aji?Miar JUr 21100 
is an incrusa 017736 cs. V). 

Evalacioft AlltieiU 5 'b 1111 &laa and Courlly CWI. &IIIIo Qdra. l'ulfto 
AII::D. 1911 

£¥Usa , 7 AlltieiU l'lla La e'P wllftcll SICF LIIL Cih. Pulfto AII::D. f'lllr-
IJNIPAO- aeaa. ,,. 
hill :'a 7 AlltieiU l'lla F'nrj ZCID Cilia, 8IIIID 8arMa\ CiGA, 
....... Alcll. ,,, 
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TAIILE I 

Nanl TIH Speau F111m lhe z- llel 11n 1'111 Coallll fotlll 1'111 LDww .....,.,_Zonl.. 
,, . 

1. c:-z. 
...... 12!!!1 

!1 De& 

!.lam 'bidt!UI 

1. Yagl\1111) Hillen 

2. LluniGeo 

I. Talllna 

Qlsf 1 w Uoft!lalani 

. No--In EnglllliAIIIII&ilft- 1111 ... Clllfl 410ft- ol .... 1111 •• 
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TA81...£U 

LGI rt 1'1 

1. TuiPMAitano 

:z. l'olftlnOU 

3. au.ba 

4.. y oii!JIUftiD lolacha 

5. 

II. 

7. Teca .. ,.__ 
•• a.mtlu 

• ND -lar .. IAnlllliOII _ _....Ior.,. 01 101\-ollllUe 1J iu. 
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A.a.da 

Caorman,._ CDRIOiHIInl 

'"""' ll!l1!!e '1 *!!I!!!!' fl!!!!r. 

'· Gill ..... Redr' ,,.. IIIII!""" I "' , v" 1 • 
z. Garza piiDia CIIIIIQNI 'tnrl!?n-. 'd., 

UMinele Gt-.llllal lo' ..... J'da'S 

•• Reini&CIIIftlll CoSf!!?! !!!!!!!! CDIIIttl'ht 

5. ...... t.IQ c IIIII¢ pigeall CoUnbame=m Coli mt'$" 

e. T-'a 
Zlllli:la OM Zrtt Ill!!! Co\mt't • 

7. PajM) tlatlo 

""""' Coa:yM.!!!!!!! . O.a,._e 

a. Dlablilo lllo:lzt :niMiquln lonchn S!!a!lllla EstR Uet 

9. Ganlon b:llba Ytlb:lacld 
amatila !!!!!!oiN!a• f:i..,.,.. 

10. C '= ldr'oll dt - ea... ..... eft¥1'1!1qstn !11!!1 tkdll' 7 9 

11. Cllqo c;,..., Allillan 
lllacldt om•n !!!11! IC:IIdo«aa 

12. ,__ UiAiidae 

13. c.wo 
a:ntricaro fll!5! !l!!!!!cana 

14. cw .. Caaman - piiiUt 97''1111 «!b rm 
15. S...Pecho 1'1-.Aicm 

IOdW T--
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11. z.n-n 1 do 
...... Alai 

17. Z..u!Ot ...... 
- 3 

11. ...... 

I.G 0 $111' 

Sd!sllifls 

1. CmcgiU! S!!.la!! 

z. Pptyd!•• mrz"J 
:1. 

4. Utg!IO!a• h Cift!C!M'I! 

s. A&!!!!!H!oni!U !!!5!!:!! • .. 
7. .. Yr!rJ!r l!f!t!ponnis .. ee=i!i!!!!!! 
10.. at• . ,,..., 

TABLE 

9'll9le ? " 
TdiDCtl'M 

...... 79p!td2!a 

TyAN'J I 

Em 

c.-au 
o ...... 

HelicftdM 

Helcndu 

OINclli1ae 

.......... 

.......... 
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1. Sapo Colftln 

2. I fPC :It =t)' 

CocP Milerllil Bft!ltl 2 D!JI!e:MiS 1 9J J 1 l)'SIJ 

... CoiPG!Aa E!alh• 1 t!taSI!YI 

s. Alna ••• = '1Cih lfCIR 2 tW •'ttt LIPIG 1 lf'lfae .. s-v ... 

D.Rcdts' 

Convnon !!!!!!! "i2"'''S !!!!!!! f.!!!!!1 
1. Llgall4a Conut .... 
z. Llgall4a de laa YIIOa.S Molls pu!C!lei\Js 

l.agln4a de las Mala 

... Geldoo Sppacc c 

5. ...... Tlidaa . No--Ill En;llllllanlllliall- awiiiM IDt .. --ol ..... ll*ia 
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TABlE IV 
VeglllliOn UHd lilt fftdlng l'lllposa 11J GcftiS CoUI'Cilll'd Qtw A.-.s Q1n1L • 

Conman !!I!!!! 
1. AcllioiiD 

2. . 
2. , 7 ... 
4. Aliaz 

5.. llejucDde 
"'-» .. a ... u;•a 
a ..... 

7. 1111111 

a. lltetonica 
l'ltela 

9. Cacllo 

10. CMasar 

11. CIRI0$1ND 

12. • Ca1Udll:l 

15. 

Ssi;AI!c !!I!!!! 

Akl!om!J!I!!!!!l 

lrWM+IR! EIJ'at' :r .. 

$:i!i!I.!!S!Iall Fs:Prl' .. 

Sl!&lll!i!l G'l I IM 

lp?mo!!J!!!i!! Coft"Ot 'JEtle 

'trr lila!!!!! Sc:'a CM 

M!!ocl!la nodllora S&er;t"r•a• 

A•nomt rrw•lce! 

S!s!e!! 

Aulacaae 

H)J2. f ... 

Zt! It 1111!1 

re ••= 
"" .•. t.t• 

N ••· cw 

Zt! "-

Ctynan •• ...... , ...... 

G•ZM""'IIP' 
Z!!!l!!lll!!!!l 

Co'U•4!il• ,...,. 
GtO!!H!9Rift!W9 
zn&e!! 

•• 
S"M!!tbinl"' Irina 

.· 

000095 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



-fto 
;r 41. 

'-'o 'l 
T A8I.E rv IConlirluedl 

Cotmloft!!!!!!! Scien!!5 !!!!!! f!!!!!l Co!.J!rba !1!12!! 
11. - AII:!!ICIIO!I ra Glaminue •. ,.,.,. 

mil!ac!! 

17. CaiiDia Drmae""'D" Gcws• •• eo .. PW""" 

11. ColtadDra 
ell AliA §sa!!!i.I!SB C)piiiiC lit eour-=rs-

il!!l!lllll!!!! 
11. l!laalla Jl!211!i!l!! ..._M .... 

il!!l!lllll!!!! 
20. Espnt Zantf'llmA'It "-"aotae i!!!!!!!! !!!!!! 

llullill C!lib!!um 
21. "- !!Y!!a M' ·en I! flouclae Cobrr!b!!a M£!'rinl 

:zz. .!!!5!!!!!.!!i!.!! u·ractM eo¥"!! m·•mosa 
23. Habicluela lo!!c!!!s!! ...... f'allilloloaiciue Q2Uiitli14iii!!SSIM! 

Pn lartnf!?idu 

24. Hediollla oyc!d!n!ais 

zs. Hicaca Cl!rt!Obalartn .i5:!5l. CoUI'Oaloua!c!pl!ota 

2&. Hiplo .!!m! "*"""'" Plpltacut Zen•k'a IIIICI'OUta 

27. ,_.. Poy!!rill!ll!!!oA s.-.. !!!S!i'!!! 

21. Jaguey f!i!!!s!!!!!!!! ...._... C:O.IIJCM• (.Is 
llllnco CoUP R!'1!9!1 

29. Fifl!!istt!!l !!!'! 
dU9!1WN 

34. Lalreldo Qe!u !CI!I!!l!lf! 
PalOma po! KMiC!!tsis 

31. launiGeo 0 : l!!ll!uc!!ay!on L1urao;.ue i!!!!i!l! !!!F!!II!! 

32. UdiiY- Eupi!Mbia 
het-ot'tll 
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?,: .... . . , tr11 . 
lr' h.; '.' •c · (. . ..... . -if. ...... ., 

§j'lllifcName f!!!!!l Co ....... .II!G!!! 
:1;1. Ltd" r:·a Cllamari!S!!!!!:!.! Eaptort#caae C@lrrtinl M"trifll 

34. .......,....!!!li!!! eo... .am nil lr:.!l 
Zn!t .l!l!!l 

as. Mal& II! 1!!111 Gtalio .. Cfo'!$1"57 ! 

.._... ,. , .. &;roaH :rw q pb !SJ9!l fi!!r9!! 
!!!l!l5ir""'! 

:17. lollllcM a,rpu•na &!e!! Mzlfgth se Z!ft!ld! !!!!C!!!'!!! 
31. $olat1um lmerieaiOim Solanal:eu Co- !!MinOS! 

l"!t !!!!!! 
a. Mcnl S2!!!!! J!!!e!! BoiiQil a:r .. Gtolngan !!!f!!!!t!! 

CoLi ita !!19JII05a 

eo una "•, =!C!Na 
ZenaJd! !!!!!! 

oiO. lolori¥M Aescll¥_,. Z!f!!ida ....-. I !lobo americana ' 

41. Nnl1ja 9!!!! oura,.lum Rutaceae Geotngon rn:wuN 

q, Palma de Coa:altvinar l'llmlceae Co-loe<:o:!!)hala 
AllllliCo ., ..... Col.lmla r=- I 

4:1. Palmi de Presroe!montaN Palnc&at CGU.. 1511mosa 
Sltna 

44. PalmiRe .. Rot•e•• Palmlctat Cot.wba15111m • 
te!r'o!!N Co .... , "'·· 

45. PIID 8lanca O.YR!!!! Sl!!!e Ciollng ... 7 ... 
41. PIIDdt !!l!!! eou.ro. a•• • ... 

Jazanin pottor'!:!nsis 

47. Palade El!us!'1 !.:!S! •• CoUt!tJ!!a M1'§rina 
Gdna 

) 
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TABLE 

Comnon!:!!!!!! §l;ir!!!'S t!!!!!! f!!!!i!l CoUmtpa IR!5!!! 

41. ,._ a-cpll' eM i!!!!!Se!! 
!'ib!Uioi&>J c:.ourtil! "' I iew 

4S. Pencilla C!l!!my!Um Vlllllnaelae Co¥9!!9 

""" = 
50. PonaaOiill looiJfiKUI ... 

!!lmOf!i 

51. hpft?ra l!!!!!!t! l!!!!!sl!.e!l 
sa. r-.a !C!!!!aC!!!!! 

p. ==··· 2 '&iN .. ! 

53. r.,..rua Jtt!!X!I!! 
p W'Ypiklb eo.-....,.-

$4. VI<Oilaga Patlulac:l Olerxea Porllllac:a<:eae i!!!!!!!! !!!!!! rrenna 
55. v...,.. uta 

de Allnljo Cobrrtina M!'llina 

56. Vad0'"9 oi!a Talrun trianqu!at• Porlulacaceae Cobltina prnma 

S7. Ozalt Cj!!C!!Icu!ala Oxa'idacrae CoU!C!ino L'•• 
sa. YagNmo O!dy!rop!<IX Naiaceae ........... 

lolaclll """""*"" Cou.ta !!e!!!!!! 
WfttiTIOI" 

59. Ylfllacle Zl!!!!!lllll!!! 
HlcDia Cf'P*!I 5111 Efta 

10. Yuca !!!!!!!!!!l ,. ...... .. Z!!!!!!l!H!!l 

• No -tar an Englif;b talllla1iaft -a-.aiable lOr b ---oiiiN!I ljiiCiel. 

000058 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



>. ... -.. c. ... 
u ... 
c: 
" X: 
... > ., 
c. 

t.l 
...J c 
"' 0 < ... 
t-o .... 

"' -" 0.. 
0 c. .., ... 
u ., ...., 
0 .. :... 

c 
8 ... 

,. ,. 

.. ,. 

= 
:. 

= ., 
• 

. . . . . . ............ ,.. ... _ ............ ., - .. ., . .,,..,..,.._c..., cc-...,,. ... r _,,. .. ..... ,.., ... 

. ' . . . . . . . . .............. ... ,..0., ......... . ....... _ .. ""till:"""· ...................... ' _"".,.. ............... _., .. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ... 

.... ... ...... .. .. .. -
t t I t t t t t t t t t t t I o t t t t t t t t t t I t t t t t t t t t t t I o t t t t t 

..... -.. -- NN ... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- .... ::--..:: ... :- - - , ... 0 < c..,. "' ... -- = .............. - 4 c .., :: .., ="" ... - ....... - C" ""'\ .... .... """' 

... - -
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"'" 

-.. 44 - -., .. -.. .. - 0 - - .. .... - ... :> " "" .. .. -" - _,. .. -=- " o:r .: " ., • 0 -.. ...... c- " """' .. • • .. " - ,._ " - .. "" ... _ c ., • " • • .. • .. .. ... .... z..., c .. -· • • .. ... .... "-- ..... = " . -ww• <" .. ... :. .. 
" • c .... .::IIC " "" " , . -" • • . -" -. • • " . • -· .. "" .,_ .. -:>:> " .. . • • - • 0 • • • •• "t:li1.<C.<CC • -· " .. ... ... --.. .. .. .. .... .. • .... ... • • -- .. :.,::.::»:. c:t:t-"C :>:> .. .. .: _..,.., ....... ..,'OJ ....... ..,. .... ..., ... ,.,.. ... '"'""..it-'.1 z::--. ,.j.J.J.JJ 

BEST POSSIBLE COPY 

000099 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



• .. 
i -• ) 

c 
w 

.. 
c 

1 
• .. • .. • 
! .. 

II 
M -.. 
• a 
.!! ... = • 
M .. 
M 

-• -w c • • • "' -= • • • .. 
< 

.. ... 

. ::·-.1 . .. •· . . :·. . . · .... -.. : .. -:. .. "i 
····:. -· .. ·.: "t 

.• • 0 •••••••• ... .. . --.-. 

REDACTIONS MADE 
BY APPLICANT 

- . 
i i_ i 
! 
£ 
! 
w 

i 

0001fi0 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



Plant o 

l.l 

000101 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



SB 
Sm1thK/me Beecham 

Pharmaceuticals 

SaithlO.ine Beech- Pharaaceuticals Co. states that it is 
in COIIplianca with, or on an anforcaabla schedule to be 
in compliance with, all emission requirements set forth 
in permits, consent decrees and administrative orders 
applicable to the production ot 'Paroxatina' at its 
facilities in Cidra, PUerto Rico. 

NAME: 
TITLE: Director ot Enqineerinq 

NAME: Betsy Odr gu } 
Production Director 

SmhhKJn. aeechem "-•""•c.-vdcili Co. 
PO eo. I 1975,11o141 I 72. KM 9.1 
10 I. c;cwa. ,.,.,,0 R.icQ 006J9 .. 1975 
Tor<o-., 766 0000 

' 

Services 

--------·---------------------------------------

DATE: 
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New NPDES Permit 
English Translation from Spanish Original 

Parameter Limit Frequency Type of. 
Sample 

1. Flow 130,000 gal/day Coatinuous Continuous 
2. BODs 10.0 mgiL average Maathly Composite 

IS.O mgll daily max. 
3. Suspeaded Solids Noae 
4. Dissolwd Oxygen >S.O Daily Grab 
s. Total colifonn 10,000 coVlOO mL Maathly Grab 
6. Fecal colifonn 2000 coVlOO mL Moathly Grab 
7. Residual chlorine lbat will DOt affect Daily Grab 

receiving water 
s. pH >6.0to<9.0 Daily Grab 
9. Color 10.0 Pt/Co SU Dec&June Grab 
10. Turbidity SO.ONTU Mar&Sept Grab 
11. Cadmiwn 1.03 j.LgiL Weekly ./Moothly Grab 
12. Oil & grease 10.0 average Monthly Grab 
ll. Temperature <32.2 oc Daily Grab 
14. Phenol Limit of detection Mar&Sept Grab 

(10.0 J.Lg/1.) 
15. Lead 2.7 IJ.g/L Weekly/Monthly Grab 
16. Silver 1.0 IJ.g/L Dec &June Grab 
17. Zinc so IJ.g/L Monthly Grab 
18. Fluoride 700 IJ.g/L Monthly Grab 
19. Chloride 2SOmgiL 2/Month Grab 
20. Copper 10.6 J.Lg/1. Weekly/Moothly Grab 
21. Boron l.OmgiL Moothly Grab 
22. Total Chromiwn so IJ.g/L Monthly Grab 
23. Cyanide 20 IJ.g/L Monthly Grab 
24. Mercury 1.0 J.lg/L Monthly Grab 
25. Seleniwn 10 IJ.g/L Monthly Grab 
26.Surfactants 0.100 mgiL Monthly Grab 
2 7. Sul.fide Limit of Detectioo Monthly Grab 

(2.0 IJ.g/L) 
28. TDS 500.0 mgiL Monthly Grab 
29. Phosphorus l.OmgiL Weekly/Monthly Grab 
30. N03 +N02 10.0 mgiL Monthly Grab 
31. TSS 60.0 mgiL Monthly Composite 
32. COD 126.0 mgll.. Monthly Composite 
33. Color&:. Taste None 
34. Floating solids None 

NOVEMBER. 1993 
CIDRA, PUERTO RICO 
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SMITHKLINE BEECHAM PHARMACEUTICAL CO. 
Gl)G...94-50S..03l 

In accordance with the regulations gO'veming the provision of water and sewer services, as well 
as with any stipulatiom under Federal or Commonwealth laws, tbe WaJJ:r and Sewe! J\Uthority 

{hc.nlhlafter the-Authoriey), hcreb'y authorizes Smfthklfne Beecham Phmn"Z'd:fcals Co., 
located in Cldra, to make bulk cliscb•raes in tbc Puerto Nauo Reaioul Wastewater 
TrPtmeot Plaut. subject to all terma aDd COIIditiom JPCCificd in the permit. 

Issued on this day, July 1, 1994 

Ef&ctive July 15, 1994 
Expires July 16, 1996 

2 

(signature) 
Lizcttc Lugo Santiago, MER 
Interim Director 
Pretreatment Area 
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) 
SMITHKLINE BEECHAM PHARMACEUTICAL CO. 

Company_ Mme: 

Addre&a: 

Mailing address: 

Telephone: 

Emergency number: 

Industrial 
classification (SIC): 

Industrial category: 

GDG-94-505-031 

Oeneral jn{nnpatjgn re Jbc permit user 

_ Smitbkllne Bee=tam pbpnnaceQtlc:alc Co. 

P. 0. Box 11975 
Cidra, l'ue.rto Rial 00739-1975 

(809} 76Q..4000 

(809) 25()..3866 

283--i P.barm.aceutical compounds 

40 CPR 439 Subpart D: 
Manufacture of pharmaceutical products, 
1fixturcslcompou.nd, and formulation subcatcgocy. 

3 
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SMlTHKLINE BEECHAM PHARMACEUIICAL CO. 
GDG-94-5.0.5-032 

I. GENERAL CONDmONS .(attached) 

U. SPECIAL CONDmONS 

A. DESCRIPTION OF DISCBAR@'i TO BE TRANSPOR11ID TO THE MA 
!'Water and Sewer Authority) fACU,JTJE.S 

Retro-osmosis (RO) system wastewater-These wastewaters have been treated by 
a W1lary system. The retto-osmosls system forms a part of the tertiary treatment 
plant which is located to the East of the facilities. Sec Diagram N° 1. 

B. GENERAL BEOTTIBFMENTS APPUCABI.E TO AIJ· DISCHAR.GfS 

The permit user shall comply with all the general prohibitions and stipnlarioos set 
fonh in Section 1 of this permit. 

Interconnections, relocation or mixing of flows between discharges shall not be 
permitted without the prior written consent of the Aszy bypass of 
pretreatment facilities 3.ha.lJ. likewise oot be permitted. 

Any projected facility expamions or process modifications which may give rise 
to new, different or larger discharges shall be notiflcd to the Authority. 

C. SfECJFIC EFFLUENT LIMITATIONS Ai'W SAMPJ .ING REOT111WMENTS 
FOR DlSCHABGES TO BE TRANSPORTED 

During the period covered under this permit, the permit user is authorized to 
make bulk discharges in the Puerto Nuevo Regional Treatment Plaut facilities 
provided such permit user ·comply with the following sampling limits and 
requitemcnl3: 

4 
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SMlTHKLINE BEECHAM PBARMACEUI'ICAL CO. 

FINAL 1.1MJIS AND SAMPJ.!Nfi UOtJJREMENI5 
EOR BlJLK DJSCHABGES 

P&Dmeter Umjt 1Jpe of sample 

1. Temperamre (•C) 40 Immediate laboratory measurement 

2. pH (S.U.) 6.5-9.0 Immediate laboratmy meaauremeu.t 

3. Total copper (Jni/l) 1.00 1000 ppb Jandom 
4. Mercury (mg/1} o.os 50ppb • 
5. Ni.ckcl, (m.g/1) o.so 500 ppb • 

6. chromium (mg/1) 1.00 l.OOppb • 
7. Silver (mgll) o.os 50ppb • 
. 8. Cadmium (mg/1) 0.10 lOO.ppb • 
9. Zinc (mgll) 0.50 500ppb • 
10. Lead (mg/1) 0.20 200 ppb • 
11. Aluminum. (mg/1) SO to be reported • 
12. Seleninm (mg/1) 0.20 200 ppb • 
13. Iron (mJ/1) SO i:O be reported • 
14. Manganese (mgll) 2.0 2000 ppb • 
lS. Tin (mgll) 5.0 5000 ppb • 

16. Total cyanidea (mg/1) 0.10 100 ppb • 
17. Oils aDd gieases (mg/1) so.o 50000 ppb • 
18. BODS (q/1) 175.0 175.0 • 
19. Volume (gallons) 1·7,000 gallon ranker truck/day [49,000/wcck] maxjmnm 

s 

Frequency• 
Per tanker 
truck 
llmODth 
llmoodl 

1/mooth 
1/mnntb 

1/month 
1/month 
1/month 
1/month 
1/montb 
1/month 
1/mouth 
1/mooth 
1/mooth 
1/montb 
1/mouth 
1/moorh 
1/month 

NIA 
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Pmmetcr 

20. COD (mg/1) 
21. TI'O (ma/1) 
22. ss (mgJl) 

23. Flash polDt (•F) 
24. Phenols (mg/1) 

SMITBKLlNE BEECHAM PBARMACEUI'ICAL CO. 
GDG-94-505.032 

FINAL IJMI'J'S AND SAMPJ ,JNG R£OWRt'MENl'S 
FOR BlfLK DJ.CjCftABGES 

Dis;ham Umjt Type of sample 

300.0 RaMom 
2.13 • 
125.0 • 
>140 • 
0.50 • 

MS = Samplin& only 

*** See Section E-3 

) 

6 

Frequency• 
1/mon!h 
2/year 
1/montb 
1/montb 
1/mnntb 
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SMITBKLINE BEECHAM PHARMACEUilCAL CO. 
GDG-94-505.()32 

D. CONDmONS 

1. The permit Wlct shall submit to the AAA a Tcuspottation plan no later 
than 45 days followiDg tbc permit effective dare. 

This plan shall include: 
a. The oame aDd address of the traDsporter. 
b. The number aDd expiratioll date of the traDsporte:'s discharge 

pcnn.it. 
c. Copy of the tnmsportalioll agreemem. 

2. A bulk discharge llliDifest (parts I aad II) shall be completed for each 
tanker truck load transported to the Authority's facilities. Exhibit A 
intludC$ a copy of the manifest. This document shall iocludc the 
recent charactcriwion of the wasr.ewatm to be transported and shall be 
signed by the permit user, by the trampo11Cr and by the Authority official 
receiving the wastewaters. 

3. This permit authorizes o.llly bulk discharges of wastcwatcra origiDating 
from the rctro-osmosis (RO) system, into the Puerto Nuevo Regional 
Wastewater Treatment Plant. Discharge of lncineratm water is not 
authorized. 

4. The permit uaer 1ball not discharge more than seven (7) tanker-trucb per 
. week with a maximum of 7,000 gallom [49,000/wcck] each. 

S. The permit user shall only dist:barge via tanker-truck between 8;00 a.m. 
ancl4:00 p.m.. each day. 

6. The generator shall be respoasible for CIISW'iDg that the transporter dispose 
of the wastes transported at the treatment plant designarcd in rtW permit 
and that the macifest be duly completed. 

E. THE PERMIT USER SHALL CO'MPLY WITH THE FOLLOWING 
CQNDITIONS: 

1. Analysis procedures: 

a. Allalyses of discharges shall be performed by a qualified 
laboratory and in accordance with methods approved by the 
Environmental Protection Agency (EPA), 40 CFR, Pan 136. 

7 
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SMITHKLINE BEECHAM PHi. '<MACEUTICAL CO. 
GDG-94-505-032 

b. Samples shall be analyzed by a certified laboratory or by a 
laboratory the quality procedures of which are in 
accordance with those approved by the EPA. 

c. In the event the analyses are to be performed by the in-house 
laboratory, such laboratory shall pass an audit carried out by the 
Authority Quality As..."Ul'lUlCe Department, Laboratory Area. and 
shall satisfy the cowtiom $Ct forth in preceding 
Until sucl· time as this requirement is satisfied, the user shall 
engage the services of an outside laboratory approved by the 
authority. 

2. Sampling 

a. Sampling of the wastewaters to be transported to the Authority 
facilities shall be taken directly from the truck by means of a 
"coliwaza • [sic]. 

b. All shall be preserved as indicated in the sample 
prC;Servation procedures set forth by the EPA. The permit user 
shall maintain a appropriate record of the chain of custody forms. 

c. The a..'12lysis of wastewater shall commence with the first tanker 
truck to the Authority facilities following the permit 
effective date. · 

d. The permit user is responsible for carrying out appropriate 
sampling, even when such sampling is P· ·rformed by a third party. 
The Authority shall not accept the fact that inappropriate sampling 
was performed as a reason for the violation of ,11y limitation 
herein set forth. 

3. Total toxic organics (ITO) 

With respect to Tolal Toxic Organics, the permit user shall be required to 
perform analyses only for TIO deteeted at concentratiom equal to or in 
excess of 0.01 mg/1 in the flrst analysis which includes all organics. TTO 
samples shall be taken in July and January of each year. 

8 
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SMITHK.LINE BEECHAM PBARMACEUI'ICAL CO. 
GDG-94·S0.5.032 

In the event no organica in CODCCJitrations equal to or in excc.u of 0.01 
mg/1 are in the firat a.nalysill, the penrill user shall not be 
required to perform TIO analyses during the effective permit 

Nevertheless, the permit user shall submit a letter prioi' to the next 
deadline for the fJling of TIO analysis, indicating that this is tho reason 
for not submitting the TI'O analyses Oil the r· dead! inc date. 

4. Pretreatment compliance requjremoJlts 

The permit user shall be responsible for complying with any revisions to 
40 CPR 439, Subpart D and for submitting to the Authority the Industrial 
Users Preliminary Report (IUPR) or any other report required, in 
accordance with the Ge.neral Pretreatment regulation 40 CFR 403.12. The 
limits set forth in this permit shall be considered pretreatment arandards 
and any analyses giving results in e.'tCess of such limits shall be considered 
a -violation of the conditions set forth in this permit. Any wastewaters 
which exceed the permit limits not be discharged in the Authority 
facilities. 

5. Emergencies 

The permit user shall not discharge into the Authority system any bulk 
discharges which exceed the permit limits, even in the event the presence 
of a substance in excess of the permit limits is the result of an emcrgcm:y. 

6. Permit re11ewal 

The permit user shall apply for a renewal of the permit no less than 120 
days prior to its expiration [July 16, 1996], together with an.y new 
information or projected modification. This permit shall remain in force, 
including the analyses and reporting requiremenlll with respect to 
discharge volume and quality, until.such time as the new permit becomes 
effective, except when the AAA revakc tlW permit. 

7. Sampling by the and Sewer Authority. 

9 
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SMITHKLINE BEECHAM PHARMACEUTICAL CO. 

F. FINES 

GDG-94-505-032 

The Authority shall sample the wastcwatl'.rs from the retro-osmosis (RO). 
system rcgulared hereunder and located within the complex, as well as the 

tanker trucks each time it consider necessary in order to verify 
compliance with the terms of the permit, determine the pretreatment plant 
efficiency oc determine the source of any speciflC pollutant. 

1. The permit user shall of up to $5,000 per day for violations due 
to noncompliance oc violation of the conditions hetein set forth and/or in 
the AAA rules and regulations. 

2. The permit user shall likewise pay surcharges to the AAA when 
applicable, even if the permit user has paid fines for permit violations. 
'l'he applicable aurcharge factor (SF) shall be calculated in accordance 
with Section 5.02, Subpart Pofthe Water and Sewer Authority Regulation 
and the surcharge shall be calculated in accordnnce with the followiDg 
formula: 

Surcharge = Volume discharged (10) (SF) 
2,000 

G. PREPARATION OF REPORTS AND FILE MAINTENANCE 

1. Auto-sampling and Am!ysis Reports (MR) shall be received by tb 
Authority prior to the 28th day of the month following the sampling. Each 
report shall conta in the followiD.g information: 

a. Copy of the original laboratory report certified by a licensed 
chemist. The tanker truck shall be clearly identified. The 
concentration units shall be expressed in the same units set forth 
in the discharge limits in this permit (mg/1, S. U., Pt.-Co or GPD, 
in accordance with the parameter), as well as with the type of 
sample taken (random or immediate reading). 

b. Copy of the sample chain of custody form. 

10 
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SMlTHKLINE BEECHAM PHA.HMACEUTICAL CO. 
GDG-94-505-032 

c. 

d. Copy of all analyses performed during the sampling period. in 
addition 1o those required by this permit 

e. Certification required under Section T - Gcne.--al Conditions. 

2. The permit user shall deliver to the Authorizy • ., later than Dcc:cmber 31 
and June 30 of each year a bianm1al report indicarin& the complianc:e 

during the preceding six period. 

The biannual report to be submitted on December 31 shall include the 
compliance status for the months from June 1 through November 30, and 
. the report to be submitted on June 30 sball include the compliance status 
for the months from December 1 through May 31. 

This report shall include: 

a. A summary of all analyses reported during the six 
months, with maximum, minimum and average values fm each 
parameter. With respect to volume discharged, weekly maximum, 
minimum and average are repor..ed. 

b. Those parameters that were the most difficult to control, a!1d the 
steps taken to improve control thereof. 

c. Operational abnormalities, whether or not planned, and ar.cidental 
dbcharges shall be notified and documented, includiJli dates, 
causes, measures taken to correct the situation and p_revent future 
occurrences. 

3. The permit user shall comply with all the reporting and flle maintenance 
requiremenu set forth in Section I of thU permiL 

4. The permit user shall submit to the Authority the Industrial User 
Preliminary Report no later than 45 day.s following the permit effective 
date. 

11 
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SMITBKI.iiiE BEECHAM PHARMACEUTICAL CO. 
GDG-94-505-032 

Th.is report shall include all the information specifi.Cd in Appelldix B 
hereto. 

S. The permit user shall submit to the Authority the Spill Prevention and 
Control Plan no later than 4S days followq the permit effective date. 

6. All tcporU ahall be sent to: 

7. 

Mr. Nelson Hern4ndez (D-33) 
Head, Division of Data Processing 
Pretreatment Aiea - Barreras 
Water and Sewer Authority 
P. O.Box 7066, Estaci6n Barrio Obrcro 
Santun:c. Puerto Rico 00916 

Division in charge 

All forwarded to lhe AAA shall clearly indicate the permit 
number, the industtial facility aod the division in charge. Division III of 
the Permits and Compliance Department has been designated to handle 
this permit. 

12 
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SMITBKLlNE BEECHAM PBARMACEUI'ICAL CO. 
GDG-94-505.032 

I. DEFINITIONS A.'ll) ABBREV1A110NS 

1. Defmitions 

a. "DlscbarJe" sipif1e1 any plant connection 10 the A.."-A sanitaty sewer 
system. 

b. •stream• 'ignifies any flow or dl5cbarge passing through the plant 
· interDa1 sewer. 

c. "Compound sample" signifies a series of random samples taken at equal 
time intervals, either in a quantity propartional 10 the flow or of equal 
volume. 

d. "Random (grab) sample" signifies an individual aample taken durillg a 
period of .o.o more than 15 minutes. 

c. "ImmedJate measurement" aigniftcS any individual measurement taken 
at a single time. 

2. Abbrcviad.o.os 

a. "AAA ·refers 10 tlte Water and Sewer Authority. 

b. ·o & G" signifies Oils :u1d Greases. 

c. "BOD" signiflCS Biochemical Oxnen Demand. 

d. •con· sign.ifaes Chemical Oxygen 

e. "EPA • signlfaes tbe Federal Env.ironmenta.l Protection Apucy. 

f. "GPD" aigoifaes Ga..,_..., per Day. 

g. ·•ASR • signifa Auto-amplillg R;:pon. 

h. "I.Ul'R • &ignifies Industrial User Preliminary Report. 

i. "mg/1" signifJC.S m.il.ligrams per liter. 

j. "NSR • sipifleS No Sampling Required. 

1c. "TrO" signifies Total Toxic Orgallics. 

13 
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SltUI BKJJNE BEECHAM PHARMACEUTICAL CO. 
GDG-94-505-032 

1. "SPCP" signiflCS Spill Prevention and Control Plan. 

m. "RWWTP" significs_Regional Wastewater Treatment Plant. 

n. "WWTP" signifie3 Wastewater Treatmcnt Plant. 

o. •ss• signifieS sedimentablc solids. 

p. "TSS" signiflCS tocal suspended solids. 

q. •s.u. • signifies standard units. 

r. Pt-Co signifies color units in platinum/cobalt. 

s. s i&llifics total dissolved solids. 

14 
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SMI'l'BKI..I'm BEECHAM PHARMACEUI'ICAL CO. 

APPENDIX A 

AAA BULK DISCliA.RGE MANIFEST- PART I 

I ilereby certify that: 

1. These wastes arc DOt hazardoua, in accordance with tbc dcfmition established by tbe 
Federal Resources CoDservation and Recovery Act, CPR Part 261, and in ac:cordaDce 
with the Commonwealth of Puerto Rlc:o Control of Hazardous aud Non-Hazardous Solid 
Wastes regulations, as amended. 

2. These wastes do not contain isotopes or radioactive substances. 

3. These wastes do not contain harmful or antibiotic elements which. in themselves or 
together with the ctisc:harges from other sources, arc capable of reducing the efficiency 
of the treatment plant biologics! processes or of creating a hazard to AAA employees. 

4. These wastes do not collta.in gasoline, benzene, naphtha, fuel oil or other volatile or 
flammable substances in sufficient quantities such tbat their prescnc:c in the treatment 
facilities constitute a health hazard, cause unpleasant odors or represent a fire or 
explosion h.azard. 

5. Th.e analytical data attached hereto ue representative of the quality of the wastes 
dlscharged ln AAA facilltle." under this manifesL 

Name of the Waste Generator's 
Authorized Rcprcsemative 

Date 

IS 

Authorized representative 
sigutnre 
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SMlTHKLINE BEECHAM PHARMACEUTICAL CO. 
GDG-94-!05-032 

APPENDIX:B 

CONTF.NTS OF IUPR 

1. 

2. 

3. 

s. 

6. 

The IDPR (Industrial User Preliminary Report) shall contain the following information: 

Name and address of the faclliry, ilu:ludiJJg the names of operators aad owuers. 

List of namrs and numbers of all environmental control pcmrits issued for the fa....Jty. 

Brief description of the ua.ture, average production and SIC Cede for each of the 
operations carried out, including a scbematic process diagram indicating the process 
discharge points to the holding t:aDk(E) for these wastewaters which will subsequently be 
transportc4 to the RWWTP. 

Flow measurement data or estimates for the regulated process wastes to be discharged . 
in the AAA system via transportation. Flow data for otber sueams must be submitted in 
the event the Wastcsttcam Formula is to l>e applied. Include values (in 
gallom) for daily maximwns and monthly averages. 

Identification of the applic:able pretreatmcnt standards for each regulated and the 
results of pollutant concentration and/or mass measuremcnts. All samples shall be 
representative of dally operations and the results to be notified shall include values for 
daily maximum and average c:oncentratioDS (or mass, whell required). 

Description of the holcliDg facWties, IDcludJng a sc:hcmatic diagram !Micating the location 
of the vessels within the plant. Specify, for each holding vessel: type (tank, pool, etc.), 
size, volume capacity. whether surface or WldergrOUDd ami c:ollcction frequency. 

7. . Certification with regard to compliance or noncompliance with Prctre.alment Sta.Ddards. 

16 
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SMITHKLINE BEECHAM PHARMACEUTICAL CO. 
GDG-94-505..032 

8. In the event of noncompliance, a compliance schedule shall be submitted together with 
an IUPR describing the actions to be taken by the user and a schedule for their 
completion in order to achieve compliance with the standard. This compliance schedule 
shall contain the specific progress phases with respective commencement and completion 
dates for milestone events. No schedule phase shall exceed 9 :no.nths. No iatcr tban 14 
days following each scheduled completion date, the inc:lustrial user shall submit a progress 
report to the Water and Sewer Authority indicating whether the specific phase wu 
completed by the date in question and, in the event the deadline was not met, the date 
on which thU phase is expected to be completed and the steps being ta!cing to resume the 
schedule. 

17 
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PAitT II 

Smjrhkline fterb•m Ph•rmaecu•icall Co. 
NAME OF GENERATOR 

Cm. 17LKm. itl._Cidra 
ADDRESS AT WHICII WASTEWATER IS COLLECTED. 

(BQ2l 766-10QQ 
TELEPHONE 

UNITS IN noc/1 (EXCEM' pll ond lenoperatures) 

DATE OF TinS ANALYSIS 

pll (SU) I 'Lead I ;creases 
Copper Aluminum JBOD 
Mercury ; Selenium ;ss 
Nickel Iron ; 'COD I I 
Chromium I I Manaanese I WF>Fiashl 

I --- I I lpolnl I 

I I 
SiiYer I rnn I J("C} I ' ' 

' I I !Temp. I -
Cadmium I Cyanides 1 I 
Zinc J Phenols l I 

' 

I 
I 

I 

I 

DULJC DJSCIIARGE MANIFEST- AAA 

ODO·'lo4·Y.I5.0l2 
AAA PERMIT NUMBER TRANSPORTER PERMIT HUMBER 

JulY 16. 1996 
PERMIT EXPIRY DATE• EXPIRATION DATB 

l'ueno NIIC'!OJ\WWTP 
PlANT AT WJIICII DISCJIAROE IS NAME OP DRJVI!R RECI!IVIHO 
AUTHORIZED WASTEWATERS (PRINT) 

BRIEFDESCRJPTJONOFWASTEWATERS DRIVI!R SIGNATURE 

PLANT AT WHICH THEY ARll VOLUME (OALLOHS) COLLECTED BY 
RECEIVED THE TRANSPORTER 

DATE AND TIME RECEIVED IN PLANT DATE AND TIME OP COLLECTION 

NAME (BLOCK LETTERS) OF THE AAA Wl!RE SAMPLES TAKEN WilEN ·me 
0 F F I C! A L R BCI! IV IN 0 Til Jl TANKI!R 'tRUCK ARRIVED? 
WASTEWATERS 

_ SIOHATURB OP OBHBRATOR'S 
AAA OFFICIAL SIGNATURE AUTHORIZED REPRESENTATIVE 

pH (SU) • Tempenlure ("C) N A M B 0 F A U T H 0 R I Z E 0 
REPRESENTATIVE 

DISCREPANCIES/REMARKS 

NAME OF TRANSPORTER 

• The permh sboll conllnue In rorce nccpc what upressly revoked. Rcqulremenll and lhnllallons 10 conllnuc In force, lbe plant shall be nodficd or any chor!le • Cb""> 

.... 
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DMR JANUARY 1995 

AVE LOADING MAX LOADING MIN CONC AVECONC MAXCONC 
TEMPERATURE ••••••••••• ............ 24.80 27.00 30.00 
FLOW IN ••••••••••• ••••••••••• •••••••• •••••••• •••••••• 
FLOW EI'F 2&,tl8.00 13,400.00 •••••••• •••••••• •••••••• 
CHLORIDE FLOW ••••••••••• ••••••••••• •••••••• • ••••••• • ••••••• 
TURBIDITY ............ ••••••••••• •••••••• •••••••• 
COLOR ••••••••••• ••••••••••• • ••••••• •••••••• • ••••••• 

DISSOLVED OXYOEN ••••••••••• ••••••••••• 1.110 (. 6 8.10 
BODIN ez.eo 121.20 211.6 2& .. 6 2&1.& 
BOO EFF 0.03 0.06 0.48 0.48 0.48 
COD IN 183.74 387.47 778.4 778.4 
CODEFF 2.48 4.81 48.4 48.4 48.4 
pH ••••••••••• ••••••••••• 8.20 7,23 7.90 
TSS IN 418.71 838.42 1,088.3 1,088.3 1,888.3 
iSS EFF 0.00 0.00 0.0 0.0 0.0 
SETTLED SOUDS ••••••••••• • •••••••••• o.oo o.oo 0.00 
OIL AND OREASE o.o4 0.08 <&.0 <&.o <6.0 
NITR.ATi: AND NITRITE 0.26 0.28 <6.0 <E.o <&.0 
PHOSPHOROUS 0.00 o.oo <1.0 < 1.0 < 1.0 
CYANIDE 0.000000 0.000000 <0.02 <0.02 <0.02 
CHLORIDE o.o o.oo 25.2 28.2 31.2 
FLUORIDE o.oo o.oo <0.20 <0.20 <0.20 
SULPHU.R 0.000000 0.000000 <1.0 < 1.0 < 1.0 
BORON o.oooo2e 0.000021 0.2387 0.2387- 0.2387 
CADMIUM 0.000000 0.000000 <0.001 <0.001 <0.001 
TOTAL CHROMIUM 0.000000 0.000000 <0.06 <0.05 <0.0& 
COPPER 0.000487 0.000407 <0.0108 <0.0108 <0.01011 
LEAD 0.000000 0.000000 <0.0027 <0.0027 <0.0027 
SILVER 0.000000 0000000 •••••••• •••••••• •••••••• 
ZINC 0.0008118 0.000""8 <0.06 <0.0& <0.05 
SELENIUM 0.000000 0.000000 <O.OOll <0.001 <0.005 
PHENOL 0.000000 0.000000 •••••••• •••••••• •••••••• 
SURFACTANT 0.000133 0.000133 <0.10 <0.10 <0.10 
RESIDUAL CHLOR!OE ... .... .. .. . ••••••••••• 0.20 0.36 0.61) 
DISSOLVED SOUOS ............ ••••••••••• 210.0 210.0 210.0 
MERCURY 0.00()000 o.oooooo <0.000& <O.O.xl& <0.0006 
FECALCOU ••••••••••• ••••••••••• tl.O 8.0 8.0 
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lito A 
By CTtONs 

OMll· DECEMBER 1"4 
APpliC lrfAOt 'ANr 

AVl lOADING MAX I.DAOINC MIN CONC AV' COIJC MAX CONC: 

TEMPERATURE ............ ••••••••••• 24.20 27.20 28.110 
FLOW. IN ••••••••••• •••••••• ••• . ....... • ••••••• •••••••• 
FLOW EFF 411,288.87 183,800.00 ······-· ········ --······ 
1.'HLORIDE FLOW ••••••••••• ••••••••• •• •••••••• -······· •••••••• 

TURBIDITY ••••••••••• ••••••••• •• H/A N/A N/A 

COLOR •••• ••••••• ••••••••• •• d.O <6.0 <5.0 
DISSOLVED OXYGEN ••••••••••• ••••• •••••• e.oo 6.16 8.30 

BODIN -4U3 81.07 268.0 248.0 248.0 

BOD EFF o.oo 0.00 o.oo 0.(1(1 0.00 

COD IN 88.111 178.02 124.0 &24.0 524.0 

COD EFF 0.00 o.oo o.o 0.0 o.o 
pH ••••••••••• ••••••••••• o.zo 7.11 0.10 

TSS IN 24.0i -411-17 141.0 141.0 

TSS EFF o.oo o.oo o.o 0.0 0.0 

SETTLED SOLILS ............ ••••••••••• o.oo o .• 'IO 0.00 

OIL AND GREASE 0.18 0.31\ <5.0 < li.O <6.0 

NITRATE AND NiTRITE 0.01 0.01 <1.0 <1.0 ..: 1.0 

PHOSPHOROUS o.oo . o.oo ,.1.0 <1.0 <1.0 

CYANIDE 0.000000 0.000000 <0.02 <0.02 <0.02 

CHLORIDE 1.2 18.8 22.0 24.1 

• FLUORIDE 0.00 o.oo <0.20 .;.0.20 . <0.20 

SULPHUR 0.000000 0.000000 <1.0 <1.0 < t.O 

j BORON 0.000041 0.000041 0.2090 0.2080 0.2(.)110 
CADMIUM 0.000006 0.000005 <0.001 <0.001 <0.001 
TOTAL CHROMIUM o.OOOObO 0.000000 <0.06 <0.05 <0.05 

COPPER 0.001368 0.00131!8 <.001 <0.001 <0.001 

LEAD O.OOOo:l7 0.000037 <0.0027 <0.00, <0.0027 

SILVER 0.000000 0.000000 <0-001 <0.001 <0.001 

ZINC 0.0021163 o.ocneO;) <0.011 <O.OG <0.('6 

SELENIUM 0.000000 0.000000 <0.0011 .;.0.0015 ...:O.OO!i 

PHENOl. 0.000000 0.000000 N/A H/A N/A 
SURFACTANT 0.000000 0.000000 <0.10 <0.10 <O.tU 
RESIDUAL CHLORIDE ••••••••••• ••••••••••• 0.20 0.33 0.50 
DISSOLVED SOUDS ••••••••••• ••••••••••• 187.0 187.0 Ul7;0 
MERCURY 0.0000\7 0.000017 <0.001 <0.001 <0.001 
FECAL COLI ............. ............ 41i.O •6.0 45.0 
TOTALCOU ............. ••••••••••• oco.o 860.0 660.0 

EFFICIENCIES MEAN MAXIMUM 
BOD toc.oo too.oo 
COD 100.00 100.00 
TSS 100.00 100.00 r/J-/9( 

l siglllllurc l 112195 
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I 
' 

TEMPERATURE 
FLOW IN 
FLOW EFF 
CHLOIUDE FLOW 
TURBIDITY 
COLOR. 

DISSOLVED OXYGEN 
BODIN 
BOD EFF 
COD IN 
COD EFF 
pH 
TSS IN 
TSS EFF 
SETT1.£D SOUDS 
OIL .1\ND GREASE 

NITRATE AND NITRITE 
PHOSPHOROUS 
CYANIDE 
CHLORIDE 
FLUORIDE 
SULPHUR 
BORON 
CADMIUM 
TOTAL CHROMIUM 
COPPER 
LEAD 
SILVER 
ZINC 
SELENIUM 
PHENOL 
SURFACTANT 
RESIDUAL CHLORIDE 
DISSOLVED SOUDS 
MERCURY 
FECAL COLI 
TO'l'AL COLI 

EFFICIENCIES 
BOO 
COD 
TSS 

Hto. DllfR NOVEMBER 1994 8y'4cr,0N. 
4Pp'" s "'4o 

AVE LOADING MAXLOAOINC MIH CONC AVE CONC MAX coNe c4Nr '£ ••••••••••• ····· .. .. 26.•o 28.10 30.40 ............ ••••••••••• • ••••••• • ••••••• ••••••••• 
39.238.80 1011.330.00 •••••••• •••••••• •••••••• 

••••••••••• • •••••••••• • ••••••• •••••••• . ....... 
••••••••••• ••••••••••• N/A N/A N/A ·-·-······· ·····-····· N/A NlA 
••••••••••• ••••••••••• 6.110 8.17 11.60 < ll&.!iO 131.00 22&.60 22&.50 

0.16 0..30 2.119 2 "':. .... , 2.1111 
128.14 - 263.87 437.00 437.00 

0.00 0.00 o.oo 0.00 o.oo 
••••••••••• ••••••••••• 8.111 7.84 8.70 

, .. so u.oo 13.00 
o.oo 0.00 o.oo o.oo o.oo ............ ••••••••••• .o.oo 0.00 
0.09 0.18 <6.0 <li.O <5.0 
0.03 0.03 <1.0 < 1.0 < 1.0 
0.02 0.02 <1.0 <1.0 < 1.0 
o.oo 0.00 <0.006 <0.006 <0.1)()6 
1.29 4.2, 111.94 25.111 30.43 
o.oo o.oo <0.10 <0.10 <0.10 
o.oo O.OCJ <1.0 .;1.0 <: I.Q 
0.00 Q,()J 0.0888 0.0888 0.0889 
0.00 o.oo <0.001 <0.001 <0.001 
o.oo O.IJO <0.05 <0.06 <0.06 
O.QO 0.00 0.0041 O.l'041 o.oo•1 
0.00 o.oo <0.002 <0.002 <0.002 
0.00 o.oo N/A N/A N/A 
0.00 0.00 0.0228 o.o:.·l8 0.0:128 
o.oo 0.00 <0.001 <0.001 <0.001 
o.oo o.oo N/A N/A N/A 
o.oo o.oo o.oo 0.00 0.00 

••••••••••• ••••••••••• 0.20 0.3J 0.60 
••••••••••• ............ 210.10 210.50 280.50 

o.oo o.oo <0.001 <0.001 oc0.001 ............ ••••••••••• 48.10 48.50 48.50 
••••••••••• ····-······ 1.00 1.00 1.00 

MEAN MAXIMUM 
88.77 iii. 71 

100.00 100.00 
100.oo 100.00 

>Uti SEAl.. COMMONWE:.L TH OF PUERTO RICO 

lie. ISlS 
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DMR OCTOC£R 199-1 

AVE LOAOING MAX LOADING t.IINCONC 
TEMPERA luRE ............ ............ 23.70 
FLOW IN ............. ........... .......... 
FLOW EFF 37,534.19 112,5SO. OJ ......... 
CHLORIDE FLOW ............ ............. ·-···-TURBIDITY .............. , .,.._ ....... N/A 
COLOR ... ·-····· ··-······· N/A 

DISSOLVED OXYGEN ............ .. ........... e.w 
BODIN 611.64 ZMJI 
BOD EFF 0,02 O.o'l O.:le 
COD IN 1c:z.e1 :21!6.22 cseu 
COO EFF I .A U7 21..:1 
pH ............ ........... 15.70 
TSS IN 14.011 Zfi.18 IIG.G 
TSS EFF OJXl . 011' 0.5 
SETTLED SOLIDS ........... ...... - . 0.00 
OIL AND GREASE 0.33 OSB <5.0 
NITRATE AND NITRITE 0.21 0.:11 1.oUll5 
PHOSPHOROUS 0.()2 O.Q2 0.1.!3 
CYANIDE O.QQQQOO O.OCXI(Ol .:O.CX.S 
CHLORIDE 2.2 llB2 · z_o 
FLUORIDE 0.00 0.00 <0.10 
SULPHUR 0000000 O.CXXlOOO <0.002 
BORON 0.01112111 0.1;!g 
CADMIUM O.COCI104 O.CXl0104 <0.001 
TOTAL CHROMIU!.I 0.000000 0.000000 <0,05 
COPPER 0.001063 O.OOIOISJ <0.01 
LEAD 0.000000 0.000000 <O.QQZT 
SILVER O.CX:OCXlO O.CXlOCXlO N/A 
ZINC 0.001824 0.0011S2A <.OS 
SELENIUM · O.CX:OCXlO O.UXXX)O <0.01 
PHENOL O.CXJOOOl 0000000 N/A 
SURFACTANT 0.000000 O.OCO(X)O <0.10 
RESIDUAL CHLORIDE ............ ••••••••••• 0,20 
DISSOLVED SOLIDS ........... .......... "i" 278.5 
MERCURY 0.000004 0.00)('04 <.CXl1 
FECALCvLI ............ ...,._ ....... o.o 
TOTAL COLI ........... .............. 1.0 

EFFICIENCIES MEAN MAXIMUM 
1100 W.IIO 8QJIC 
COD IIB.IIQ Q9.t.6 
TSS 118.711 M.n 

(official scall SEAL COMMQNWEA :1i CF I'UERTO RICO 
(Si[,...turel 
Francisco 
Simiago 
L•c. 1575 

AVECONC 
ZTJXI 

... ....... . ....... . ........ 
N/A 
tl/A 

234.9 

661.8 
21.1 
7.60 
&6.& 

o.oo 
<5.0 

1.4ll5 
0.143 

36.7 
<0.10 

<0.002 
0.139 

<O.CXI1 
<0.05 
<0,01 

<0.0027 
N/A 

<.OS 
<0.01 

N/A 
<:l.IO 

0.34 
Z/8.6 
<.001 

0.0 
1.0 

lito11 
By CTIONs 

IIPpL!c "'llor 'll;vr 
MAXCONC 

29.2) ......... 
•••••••• • ••••••• 

N/A 
'N/.4. 
4.!0 

234.9 
0.:00 

6GUI 
21.:1 
B.<O 
loU 
0.5 o.co 

<6.0 
1.4QS 
0.143 

<O.OOS 
4ll.3 

<0.002 
0.139 

<0.001 
<0.05 
<0.01 

<O.oo:!? 
N/A 

<.OS 
<O.Ot 

N/A 
<U.IU 

u.so 
%70.0 
<.001 

0.0 
t.O 

00fl124 
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MSDS 10000071 PAGZ: 
MATEII.UI. S).l>£'1"'! DATA SKEEl' 

1. IDENTIFICATION OP TilE StlBS'1'ANCE/PJU:U.li.ATION 
Alii) OP THE COI{l'ANY/UJIDtll.l'AltiNG 

PAROXE'rrNr 1lrDROCHLOIUIJ1; l!EHSHYDRATE 
TRAOEWIMES/SYNOliYMS: 

PERIDINE HYDROO!LORIDE HEMIHYDRA'n * BJU.•2906QA • SEROXAT • AROPAX • 
PAXIL * 29060A (8RL) 

CHEMICAL PAKILY: 
phenylpiperidine. 

MOLECt!LAJt PORMtJLA : 
C19·H20·F·N·03 • H·Cl • 

WEIGHT: 
375.0 

EI.NECS Nt!MBER: 
Noc Assigned 

ELI.NCS Nt!MBER: 
Not: Assigned 

CO!U'ANY: . 
SliiTH!a.INE BEECP.AM, CORPORAT!:: 
U.S. OF:IC:Z: 
109 SWEDELAND ROAD 
K!NG OF PRUSSIA, PA, 19406 
U.S.A. 

E!o"VIR.Ot!MENT ' W '-"""Y 
U.K. OFFICE: 
NORFOLK l'.OOSi:; DOiiNSBROOK TR.AO!to"G 
SOOTIIDOWNVIEW WAY, WORTH!HG 

BNl• BNQ, 

++l • 010 ·270 • 7807 ++H • 10) 903 • 822650 
EMERGENCY AND An'ER HOURS CONTJ.CT: 
•+1·800·228 ·5635 (EXTENSION 157) 

2.COMPOSIT%0N/INPORMATION ON INGREDIENTS 

lHGRgOI£NTS CAS REGISTRY NO 
PAROXZTINE KYIIR.OCfWJIUOE KEMIIM:IRAtt 110429·35·1 99 

No significanc hazardous cone&minant:s presenc. 

l 3 • RAZAR.DS IDEII'riPICATION 

PRIMARY llOCTU OP EXPO SOil£: 
Avoid bre&ehing dust:, skin coneace, eye coneace, 

Slt:IN CONTACl': 

:£STAT!: 

l 

direcc and allergic skin reaccion are not 
based on animal scudies. However, skin contact should be avoided. 

I:YE CONTACl': 
can occur following direce contact. Symptcms misht: include redness, 

swelling, blurred vision, pain, lachrym&cian or permanenc eye damage. 
I.NlU.t..ATION: 

This material is a pocene phArmaceutical &gene, small amounts of dust 
produce pharmacologic eLLeces. Sympcoms &fcer breaChing duse aight include 
ve&kneaa, dizziness. irao.Qia, ere-or, agitation, nervcuaDess, 

moueh, diarrhea, coascipation or loss of appeeiee. 
DIGESTION: 

Sympeoms after over might iuclude ve&kAesa, dizziness, inaeacia, 
trUIOr, agitation, -u.ea, 4ry moueh, dian::hea, c:onseip&eioo or 
loss of appetite. 

PRDITED: :13 Hiu:ch 9 5 
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MSDS J"'"lG!Eil: 10000071 2 
M.'\TEIUAL 5.A.FE'tX' DATi. SHEET 

COliiiXl'IONS AGGaAVA'l'ED BY EXPOSlllU:: 
lndivic!uals eaking ocher 111edicaeions, including monoeodne oxidase inhibieors, 
might be .. nsitive to c:he effecs:s of this In cases ot over exposure, 
seek medical assistance concerning possible drug interaceions. 

'. FillST·AZII MEASllllES 

SXIll' CONTA, . ' 
ReJaova c:cmta•.dnaeed cloehing and .,ash expo .. d uea vil:.h soap and water. Obtain 
medical attenc:ion if unusual symptOIIUI occur. 

HOTE 'rO lllYSIC%AII: 
None. 

EYE CONTACT: 
Wash ayes vic:h water for at least 15 a.inueas !:.hen obtain medical attention. 

NOTE TO lllYSIC:uN: 
Because of !:.he possibiliey for long lasting d&mage following eye 
contact, refer all suc:h cases c:o an ophthalmologist. 

DIRALATION: 
In case of over exposure. move exposed subject. to fresh air. Refer co & 

if individual experiences chest pain, difficulty or loss of 
consciousness. If breathing has stopped, basic: life support seek 
i...,.diate attention. 

NOTE TO PHYSICIAN: 
on the nervous syscem are of prime concern in cases of over 

exposure. Treatlllent should be symptomatic and supportive. For 
addieional in.forDIAtion :c:nsult the most:. Tecent Physicians Desk 

for ereat=ent ot overdosages by serotonin uptake inhibitors. 
ING£S1'XON: 

In the event of svallowing this material, the decision to induce vomiting must 
be made by appropriately trained personnel. Seek medical attention in such 
cases. Gastric lavage can be considered. 

NOTE TO PHYSICIAN: 
on the nervous syscem are of prime in cases o! eve: 

exposure. Treatmenc should be symptomatic and supporcive. For 
information consult che most recent Physicians Desk 

Reference for ereacmeac ot overdosages by serotonin uptake inhibitors. 
ANTIDO'rES : 

None. 

5 • FDU:· FIGNTDIG HEAS1JRES 

l'IJU: 
Toxic or corrosive gase" are expecced fr0111 fires involving Chis material. 
Ose wa1:er, carbon dioxide. t:o&lll or dry celllical I!.'<Cinguiahers. 

SPECIAL FIRE<IGHTING PROCEDURES: 
Toxic or corrosive gases including oxides of carbon and ni1:rogen 
together with fluorine, hydrogen chloride and hydrogen 
fluoride are expected in fires involving 1:his Self conta.ined 
breathing apparatus and full protect· ve equipment are rec01n111ended for 
firefighters. Move concainers from tire area it possible without: 
increased personal risk. Dike area if possible to concain water tor 
laeer disposal. 

6. AC:CIDEHTAL FFT·FASE laASUJl!:S 

SPILLS: 
IAatruct all personnel not involved in clean up operations co keep a1: a 

aa.fe distance. Do not allow !:.his material eo eneer surtac• 

DAn: .i.li'PROVJ:Il: 04 MAY 'l DATE REV:tSED: 2!1 November !14 PIUNTED: 23 March !IS 
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NUMBER: 10000071 3 
MAT.ElUAI. 5.\P'i::t ·: 1'ATA SKEET 

drainage syseesns. Wear proceceive -,9 and equipmenc consistent;. vich 
the degree a! ha:oard. Careful)/' SC:<X>'o> up t.M• spil\age, a.void dust. 
genera.cioo and place in a properly labeled concainer for 

· recovery or dispos:al. 't'aJ<e care t.o avoid excesai v-. dust. during cleanup. 
Wash down with copious 11111aunt:s of! wacer. Thill IIIUSt: only 
undercaken if wast:e wat.er can be direct:ed co an on·site wasce wat:er 
creacmeue 

KAJIZ)LING: 
All plant:, equipaent: and operacors aoust: be eart.hed (grounded) co ensure that: no 

conduccors are present.. Minimise the use of plascics vben handling this 
maeerial. This mat.erial should be handled in conduct.ive or ant.i·st:acic liners 
(bags). This mat:erial is of lov conduc:!vicy and coupled with it:s 
charge decay t.ima represent: a source of elec:ost.at.ic 
Uae only wit:h adequaee exahust: Yant:ilaeion to rout.\nely coacrol 
dust: levels below 0.2 mg/mJ (8hr 

STORAGE: 
St.ore. in a. cool, dry, secure Use ccnduct.ive or anci scat.ic liners for 
storage. Avoid ccnt:act. wit.h sunlignt. 

8, EXPOS'O!lE CONTII.OLS/PDSON.AI. PRO':l:CTION 

EXPOSURE CONTROLS: 
PAAOJCnlN'£ l!Yt)ROC\LORii:IE liEK!I!YDRAT&: 

smit.hK!ine Beecham(PELl : 
0.2 !t:i/1!'.3 (8 IGI TWA) 

INDOSTRIAL 
analycical or SB/1001 met.hod. 

PROTECTION: 
RESPIRATORS: 

If is great.er 0.2 rog/cubic met.er a laboratory fume hood or 
approved respiracor should be used. The cype of will 
on air presenc. all regulacions for &:e in 
the workplace .. 

GLOVES: 
Wear impervious gloves. 

EYE PROTECTION: 
Wear chemical gaggles when handling ehis maeerial. !n addit.ion, a 
face shield is recoaoendea. 

h'YGIEN'E PAACTICES : 
Wash hands and &%1IUl t.boroughly &!ear h&ndli:>g t.his 1114terial. Clean up 
spills immediacely. 

OTHJ;:R PRO'l'ECTIW: EQOIPMENT: 
lin eye vash stat.ion .,·,ou.d be available. Wear l&b coat or other 

clothi..,.g vic.h long sleeves. 

' , P!NSICAL AND CKEIUCAL PRlll'ERTIES 

APPEARANCE: 
Wbit.e co of! vhit:e powder. Will on exposuxe to 

FLASlt POINT: 
Great.er Chan 55 degrees c. 

AOTOIGNXTXON TEMP: 
Not. d.eteXlllined. 

LOWEit EXPLOSIVE I.DaT: 
Not &pplica.Cle. 

l'A'rl: A.PPitOV!;D: 04 May H 
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)HSDS HtiHIIEit: 10000071 

OPPER iXPLOSIVE LIMIT: 
Not: appliCAble. 

MELTING PCINT: 
120 to 129 degrees C. 

BOILIRG POINT: 
Not: dat:u"lllined. 

VAiODil DENSITY : 
lxpecc:ed t:u be 

VAiODil PRESSORE: 
lxpect:ed to be 

£1r.UIORATIOM RATE : 
lxp•cted t0 

VOLATll.lt COIIPOIIDITS It l : 
None e.llpected. 

vucosrrr: . 
Not applicable for solids. 

PH OF AQCIEC)OS SOLDTIOIIS : 
Neutral. 

·REUT:r:vt DENSITr: 
Not: 

CONDOCTIVITr: 
Not: applicable for solids. 

oetANOL/WATER COEFF4CIENT: 
Kow • 14.1 (176 mg/ll or 12.2 (1760 mg/ll at pHS. 
Kow • 20.0 (176 mg/11 or 22.2 (1760 mg/11 ac pH 7. 
Kow • 1'30 (176 mg/ll or 1800 (1760 mg/11 ac pHS. 

DISSOCIATION CONSTANT (piCA) : 

'·' SOLCB ILI':"Y : 

P.Aa:: 

Soluble in wat.er (8g/ll, ethyl alcohol (200 g/11 And 111cthyl alcohol (lOO 
g/ll. 

OXYGEN IIAI.J>.NCi: : 
This material is considered co be of low energy hazard pot:encial based on 
it:s oxygen balance. Oxygen balance is calculat:ed as =inus 207. 

TRAIN FIRE TEST: 
This mat:e:ial is classified as a non combuscable solid. It is tnerefore 
considered not to 5upporc: ccmbuscion in bulk quantities. 

DOST EXPI..OSIVITY: 
Classifico.tion: A 
Minimum concenc::ac:ion lvrama/cubic mec:rel : Not dac:ermined. 
Minimum ignic:ion temperac:ure • cloud (degrees Cl : Not dat:ermined. 

ignic:ioa temperature - layer Cdevreu Cl : Not cktermined. 
Minimum oxygen concentration It v/vl: Not: dsot:ermined. 

characteristics: 
PIII&X lbarl : 7 • 1 
dP/dT lbar/secondl: 875 
Kat: (bar meers/second): 237 
St clus: 2 

DOST ELECTRICAL PROPERTIES: 
Minimum ignit:ion energy lmjoulesl: 5·8 
Resistivity at &JIIbient: hum1dit:y (ohm mecerl: 2 X 10el4 
Charge decay time at ambient (seconds): 7.4 
Resistivity at low humidity (aha met::el: 1.2 x 10e1S 
Charge decay time at low hulllidic:y (seconds! : 34.2 

C:CliDXTIONS 'rO l.VOID: 
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MSDS HDMBER: lOOOC07l 
MATEll:uL SAFE'I'Y DATA SHJ::r:T 

Avoid generacing dusc clouds. Avoid usins plascic whee 
har.dling or scoring Chis macerial. 

None la10V11. 
ST.ABII.ITY: 

Scable but decomposes ac elevaced cemperatures (greater than 180 
degrees C). Will discolor if exposed to light. 

THEliMA1o STABILITY: 
capillary cube cesc: Nor. determined. 
Differential scanning Nee determined. 
Accelerating rate calorimeter: Nee decermiaed. 

HIIVRD01JS POLYMElUZATION: 
Will not occur. 

DEcan>oSITION PRODOCTS: 
None la1own. 

FIRE AND EXPLOSION KAV,.!!.DS: 
Paroxetine is non combustible in the train fire test and is therefore 
considered to be non fla..able in bUlx quaaticies. However, it is 
COIIIbuscible if diaper .. d as a dusc cloud and care sho\lld be calten to 
avoid dust dispersion. It is moderately sensitive to 
ignition and all plant equipment and operators should be earthed 
(grounded) to minimize this risk. Plascic materials should be avoiced 
when handling this material and conductive or anti static liners 
should be used for storage or handling. 

11. TOXICOLOGICAL rNPORMATION 

ORAL TOXICITY: 
Moderate d•lses are required to produce let!\ali ty following a single 
ingescion. oral LDSO values were 378 mg/kg in mice and 415 mg/kg ik 
racs. 

TOXICITY: 
Not dete=ined 

SKIN IRR!T-'I.TION: 
This was classified as a non co rabbit skin. No 
ot i=rit&ticn occurred up to 3 days applicacion for hours 
in rabbits. 

C:Yi: IRIUTATION: 
This material was classified ftS a very severe to extremely seve:e 
irricant to eyes. Wac•u· irrigation reduced irricacion &ftor 
direct application of a reduced volume of this macerial. 

SENSITIZATION: 
This material vas classified as a non sensitizer to pig skin. No 
irritation or adverse skin reactions oc:urred in guinea pigs used to 
cest for sensiciaation or allergic skin react.ion (llllld.ified Ka.guire/Splic 
Adjuvant Tesc) • 

MOTAGENIC!TY: 
This material vas not IIIUtagenic in bacteria (.!lilies tescl or ocher 
aboracory tescs. 

CARCINOGENICITY: 
This material is not li£ted as a by t"-RC, NTP, OX HSE or US 
OSHA. !t vas not carcinogenic in· studies vith tats or mice. 

REPRODOCTIVE EFFECTS: 
No teratogenic (birth defects) or embryocoxic resulted in rats 
or rabbits. Fercilicy in female racs was reduced ar. relacively low dose 
levels. 

OTHER EFFECTS : 
This material is an anci•depressant agent that selectively blocks 
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10000071 
,I IQTEIIL\L SJ\FETY SltttT 

serocanin reupt&ke .a4 C&Q &ffect the nervous sysc:am. 

AOn'E AQtiA'rlC l!Fn:CTS: 
Not <SeteJ:'IIIined. 

8IOOEGAAOA'rl01l: 
Not <Seten\ined. 

12. ECOLOGICAL INPORMATION 

SLOIXlZ IU:SPIRATION UIKUIITION (OECD 209 PRO'IQCCL) : 
Not deten\ine<l. 

SOIL ADSORPTION: 
Not <letall:llined. 

onmll EFFECTS: 
Not 

13 • D%StOSAI. CONSiliER.ATIOifS 

PJ.GZ: 6 

of waata on in a ch-.ical incinerator i: allowe<S by ehe 
penUt. lf no on•sita incinerator is av&ilable, 4iapoae of v&ate 

in a liceneed chemical incinerator. 

14. TRANSPORT 

FOil Aill TRAIISPOP:r (l:A'l'A SU:QUIIU:MEIITSI : 
Shipping Name: OTKEll REGULATED SUBSTANCES 

Technical Name (for n.c.s.,not otherwise Not applicable 
ON/Identification Number: ID8027 
Class/Di'lieion: 9 
Sub Risk: NOt applicable 
Packing Group: Not applicable 

(Reportable Quantity) : Not applicable 
Response Guide NumOer: ll 

FOR 1-'.JIP.ITIM!: TAAIISPOR'l' ( IMDG RS:QUtiU:l1EIITS l : 
Proper S.,.i!fping NU!e: NOT RSSTIUCTSD 
Technical Name (for n.o.s .• not oc:narvise speci!iedl: applicable 

Number: Not applicable 
Class: Not applicable 
Sub Risk: Not applicable 
Packing group: Not 
IMtlG page nlllllber: l'lot applicable 
MFAQ n.abe:: Not applicable 
EMS number: lfoc: applicable 
MArine Pollutanl:: Noc: applicable 

·Emergency Response Guide Koc: applicable 
FOR. tiNITED STATES Gi!.CMID 11UINSPORT (DOT REQOIIW!IENTSI : 

Proper Shipping Name' NOT RSSTIUCTED 
Technical Name !tor n.o.a., noc: otherwise Not applicable 
DN/ldencification Number: Noc: applicable 
Class/Division: lfoc: epplicable 
Sub Risk: lloc: applicable 
Packing Group: Noc: epplic&ble 
RQ (Reporc:a.ble Q<u.ncicyl : !foe applicable 

:tespo:.se Gui<la NUU!Oer: Noc: applicable 
FOt!. Em\OPE:AN GltOOND nu.HSPORT (I.Dit/RID/ROAD/RAII. R.EQUIIWGNTS) : 

llot. detemned. Masuda &cc:o::ding to ADR/IUD requir-t!io not 
idenc:ified. 

EMERGENCY INFORMATION: 
IIAZCHEK code: Not idautitied.. 
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MSDS NUMBER: 10000071 
MAT!:RUL S.VE't"r DATA 

TR£MCARD Ru=ber: Noc idencitied. 

15. REGCLATORr 

FIRZ 
Roc c:laaaitied aa a significant f.ire b.&z&rd 

HEALTH CLASSIFICATION 
Mazmful Irricanc 

DIV'..AONMEil'l'AL <:LASSlFICATtON 
Not:: c:l ... ai!'ied u a aignific:&nr e.oviromuncal h&J:a:d 

USJ: t!IIUSU: 
H&zm:ul U avallowed. IJU2l 

ot aeriou. damage co eyes.( Rtll 
SUZTr PDAS:ES: . 
Avoid COfttact wich eyes. (S251 

7 

In case of contact vith eyes, rinse iemedi&tely with pleacy ot water and aeek 
, -dical advice. IS2&1 

Wear eye/tac:e proceccion. (Sl'l 
SYMBOL: 
SIUnt Andrew• a Cross. (Xnl 4 Saine Andre"' a C:roa5. (Xil 

r-----------------------------------------------------------------, 16 • OTI!Ell INFORMATION ( 

KA.U!Ul LABEL: 
•••• NOT CLASSIFIZD AS FIRS •••• 
•••• £ •••• 
...... NOT CLASS:F!ED AS A lU.ZAR.D •••• 

•• P..AltKFUL H 
• • RISK OF SEitiOOS DAMAGE TO r:Y:S:S. 
•• AVOID I..'OIITACT WITK EYES. 
•• IN CASZ 0!! CONTACT WITH ZY!i:S, lUNSC: IMMEllUTC:::.·l Wil'll Pt.E.'n"! CF 
WATER. AlW SZO:X MEDICAL ADVIC:S:. 
•• WEAR E)i/FACE PROTECTION. 
•• TARGET OllGIUI· :II!ARMACEOTIC.U. N:ii:m"· CAN HAVE All AFFECT ON Sl';HJ>.vtoa 

. JUm TIG: IIEAWDS SYS"rEM. 
•• SlC'tmOL: S.UN'l' ANDRE!f'S CROSS. (XNJ 'SAIN'l' JINDR.£11'$ OIOSS.(::UI 

II.EJ'EREIICES : 
58 ll"'Z'Wl DETEliMIW.TION 

DATE UJ!IR.QVE!h 04 ll&y S:Z 
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SMITHKUNE BEECHAM ENVUIONMENTAL RESEARCH LABORATORY 

SUMMARY OF ENVIRONMENTAL FATE AND EFFECT STUDIES 

QOmpound • BRL UD<>OA CPAROXETINE HCII 
concenualiOft• given u fre...,_.c 

aummaty ptapatod by. Scon Ziag•nluu r...;aod u ol 31%31!15 

w .... Solubility 

Sludge Auorption 

W /Via SpectrUm 

j 
Diasocl.tion Coutant (pt<.J 

Aerobic Biodegradation 

Photolyaio 

ENVIRONMENTAL FATE 

moll 
pH 5 • 5898 '0 7881 
pH 7 • 1132 1133 
pH 9 • 318 10 341 1421 to in r-ail 

01 water • 5050 to 8804 

5 
7 
9 

1711 mall 
Kow log Kow I 
14.1 1.t5 
20.0 1.30 
1930 3.4:3 

log K-biomau - 2.94 IV inlucapt ol log xJm 110. log Co plod 

< 8.25E·8 totr 

pH 5 pH 7 
lambda E lambda E 

234 3732 234 3823 
292 3824 292 3817 

9.6 

none for BRL 290&0A 
metaboUto (FIRL 36610A) 

pH 9 
lambda E 

234 3808 
292 3797 

JCowKow 
12.2 1.09 
22.2 1.35 
1800 3..28 

• degrodod at 1<•0.03/lv to < detection linVt in 5 daye On•houaol, tl/2 • 23 hra 

k • 0..29/llr in 01 H20 and 0..27/hr in pH 7 buller 
11/2 • 2.4 Mu<a in Cl H20 and 2.8 Iota in pH 7 bullar 
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lluegilla..,......,.. 

Mlcroblco Mlcrotox 
photodtgtadtd aolution 
biodegraded solution 

Acdwcad Sludge Rupiradon lnhlbldon 
IOECD 2091 

ENVIRONMOITAL ER'ECTS 

BilL 29060A 
ECIO • 2.5 moiL 
NOEC • 0.49 moiL .,.. . 4.4 

ECSO • 1.8 moiL 
NOEC • 0.11 moiL 
llopa • 1.5 

ECIO • 8.2 mg/L 
non--toxic: 

ECSO • 25 to 21 moiL 

BRL 31810A 
35 moiL 
14 moiL 
15 

29 moiL 

non·taxic 

&;; lO 83 moiL 
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NDA 20..Q31/S..007 

SmithKline Beecham Pharmaceuticals 
Attention: Michael J. Brennan, Ph.D. 
Four Falls Corporate Center, FF..Q415 
Route 23 & Woodmont Avenue, P.O. Box 1510 
King of Prussia, Pennsylvania 19406-0939 

Dear Or. Brennan: 

Please refer to your iupplemental New Drug Application dated December 6, 1994, submitted 
pursuant to sedion 505(b) of the Federal Food, Drug, and Cosmetic Act providing for the use 
of Paxil• (paroxetine hydrochloride) 20 and 30 mg tablets in obsessive compulsive disorder 
(OCD). 

We acknowledge receipt of your amendments dated February 17, April 4, May 3, May 15, June 
9, July 6, and July 15, 1995 submitted to your NDA, a well as your amendment dated July 24, 
1995, providing for a final study report of long term treatment with Paxil in patients with OCD 
submitted to your IND. 

We have completed the review of this supplemental application and it is APPROVABLE. Before 
the application may be approved, however, it will be necessary for you to submit the following 
information and respond to the following issues: 

CUNICAL 

1. Labeling 

this letter (Attachment) is the Agency's proposal for the labeling of Paxi!'!j. 
Our proposal is based on your labeling proposal submitted in your original supplement. 

We have proposed a number of changes to your draft labeling, and explanations for 
these changes are provided in the bracketed comments embedded within the propoSfKi 
text. In certain instances, we have asked )'Ou to further modify labeling. Division sta'-
would bot happy to meet with you to discusa any disagreements you might have with any 
part of the proposed labeling format or content. 

We have additionally highlighted, In the attached labeling, revisions requested by the 
Division In Pf8VIous correspondences. It is our intention that aU of these pending 
revisions can be resolved as part of a final action on this supplement. 
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NDA 20-031/S-007 Page 2 

2. Safety Update 

Our review of the safety of paroxetine in the treatment of OCD was based on data 
accumulated through 12-10-93 for the integrated database and through 5-31-94 for 

events. You will need to submit a final safety update including safety data 
accumulated since these cutoff dates. 

The sclfety update should include an update on spontaneous reports for Paxil worldwide. 
We no,te that in Y<'W earlier s&iety submission, you did not segregate and report 
separately on reports in patients being treated for OCD. We ask that, as part of th1s 
safety update, you such a report. tor the entire po..o.tmarketing experience for Paxil 
thus far. 

In addition, we ask that you conduct analyses to explore for age and gender effects on 
adverse event incidence. 

3. World Literature Update 

Prior to the approval of paroxetine for OCD we require an updated report on the world's 
archival literature pertaining to the safet'f of paroxetine in this population. This report 
should cover all relevant published papers, including clinical or preclinical data, that were 
not submitted with the original NDA or in subsequent amendments. 

We need your warrant that you have reviewed this literature systematically, and in detail, 
and that you have discovered no finding that would adversely affect conclusions about 
the safety of paroxetine in this population. The report should also detail how the 
literature search was conducted, by whom (their credentials) and whether it relied on 
abstracts or full texts (including translations) of ajticles. The report should emphasize 
clinical data, but new findings in preclinical reports of potential significance should also 
be described. Should any report or finding be judged important, a copy (translated as 
required) should be submitted for our review. 

4. Foreign Regulatory Update/Labeling 

We require a rdview of the status of all actions with regard to paroxetine in the treatment 
of OCD, either taken or pending before foreign regulatory authorities. Approval actions 
can be noted. but we ask that you describe in detail any and all actions taken that have 
been negative, supplying a full explanation of the views of all parties and the resolution 
of the matter. If paroxetine is approved for use in OCD in any countries, we ask that you 
provide us current labeling for paroxetine in those countries, along with English 
translations when needed. 

5. Emcacy Data 

We ask that you perform and provide to us the results of exploratory analyses of the 
efficacy data for interactions on the basis of age and gender. 
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NDA 20-031/S-007 Page 3 

6. Pediatric OCO Studies 

Another deficiency in your development progr'.lm for this indication was the absence of 
safety and efficacy data for children and adolescents. This is a potentially important 
problem for OCD because of the very early age of onset for this disorder (peak age of 
onset is 9 for males and 12 for females). In farJ1, it is likely that many children and 
adolescents :are already being treated with paroxetine for OCD, and it would be expected 
that such treatment woulo ::1crease with the approval of this new indication. Although it 
is true that you have not specifically sought approval for this indication in these age 
groups, ideally, data would be availabld to support (or refute) what is already occurring 
in clinical practice. We would like your commitment as well as a proposed completion 
date to conduct such studies following the approval of Paxil® for this indication. 

PHARI'AACOLOGY 

As with ot.1er serotonin reuptake inhibitors, we find it necessary to request that the 
decreased survival of rat pups in reproduction toxicology studies receive more emphasis 
in labeling. Because it is not clear whether this finding was related to effects of the drug 
on the developing fetus in utero or was secondary to postnatal drug effects on the dams 
and/or pups, we have labeled PAXIL® oregnancy category C. If you were to conduct a 
cross-fostering study that clearly established that the adverse effect on pup survival 
occurred as a result of a postnatal effect rather than an in utero effect of drug on the 
fetus, the labeling may be changed from pref;nancy catego:y C to pregnancy category 
B. We recommend that you submit the protocol for this study for our concurrence before 
initiating it. 

Please sub111it fifteen copies of the printed labels and other labeling, ten of which are individually 
mounted on heavy weigt:t paper or similar paper. 

In addition, please submit three copies of the introductory promotional and/or advertising 
campa:gn that you propose to use for this new Indication. All proposed materials should be 
submitted in draft or mock-up form, not final print. Please submit one copy to this Division and 
two copies of both the promotional material and the package insert, directly to: 

Food and D!l.lg Administration 
Division of Drug Marketing, Advertising and Communications 
HFD-240, Room 178-17 
5600 Fishers Lane 
Rockville, Maryland 20857 

Within 10 days after the date of this letter, you are required to amend the application, notify us 
of your intent to file an amendment, or follow one of the other options under 21 CFR 314.110. 
In tha absence of such action on your part, the FDA may proceed to withdraw the application. 
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In accordance with the policy described in 21 CFR 314.102(d) and in the. Center for Drug 
Evaluation and Research Staff Manual Guide COB 4820.6, you may request an informed 
conference with the Division to discuss what further steps you n9ed to secure approval. The 
meeting is to .be requested at least 15 days in advance. Alternatively, you may choose to 
receive such a report via a telephone call. Should you wish this conference or a telephone 
report, or should any questions arise concerning this NDA, please contact Mr. Paul David, 
Regulatory Management Officer, at (301) 594-2777. 

Under section 736(a)(1)(8)(ii) of the Prescription Drug User Fee Act of 1992, this letter triggers 
the remaining 50% of the fee assessed for this application. You will receive an invoice for the 
amount due within the next month. Payment will be due within 30 days of the date of this 
invoice. 

This drug may not be legally marketed for the indication provided by this application until you 
have been notified in writing that the application is approved. 

A TT ACI-iMENT 

Paul Leber, M.D. 
Director 
Division of Neuropharmacological 

Drug Products 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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REVIEW AND EVALUATION OF CLINICAL DATA 

Application Information 
NDA #: 
Sponsor: 

Clock Date: 
Drug Name 

Generic Name: 
· Trade Name: 

Drug Categorization 
Pharmacological 
Category: 
Proposed Indication: 
NDA Classification: 
Dosage Forms, 
Strengths, and 
Route of 
Administration: 

Reviewer Information 
Clinical Reviewer: 
Review Completion 
Date: 

20,031 (S-007) 
SmithKline Beecham 
Pharmaceuticals 
December 6, 1994 

Paroxetine HCl 
Paxil 

Selective Serotonin Reuptake 
Inhibitor 
Obsessive Compulsive Disorder 
6 s 
20 mg and 30 mg film-coated 
tablets. 

Paul J. Andreason, M.D. 
September 5, 1995 
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1.0 Material Utilized in Review 

1.1 Material from HDA Supplement 

The following items were examined during the course of this 
clinical review: 

NDA Date Me.terial Reviewed 
Volume(a) 
49.019 December 1;, 1994 Study Report: 116 
49.025 December 6, 1994 Study Report: 118 
49.031 December 6, 1S94 Study_ Re_p_ort : 136 
49.043 December 6, 1994 Inteqrated Summary of Efficacy 
49.044 December 6, 1994 Integrated Summary of Safety 
49.103-237 December 6, 1994 Case Report Forms: Withdrawals 

due to Adverse Experiences 
Addendum May 3, 1995 Efficacy Summary Table:s 
SE1-007 
54.001-007 May 15, 1995 to agency request for 

further information. 
Addendum June 9, 1995 Analysis of Emergent Suicidality 
SE1-007 
Addendum July 17, 1995 Additional Efficacy summary 
SE1-007 Table 
Memorandum August 15, 1995 Additional Analyses of ,;;tudies 
from 116 and 136 
Rosemary 
Oakes and 
William 
Bushnell of 
SmithKline 
Beecham 
Biometrics 

1.2 Related Reviews 
NDA 20-031: Paxil in the treatment of depression, approved 
Decembe:r: 29, 1992. 

2.0 Background 
2.1 XD.dication 
Paroxetine (Paxill, a selective serotor.in reuptake inhibitor 

Page 1 HDA 20,031-8007 
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(SSRI), is marketed by SmithKline Beecham as an antidepressant. 

There are currently three FDA approved medications for the 
treatment of OCD, clomipramine (Anafranil), fluoxetine (Prozac), 
and fluvoxamine (Luvox) . Clomipramine is from the tricyclic 
antidepresant drug family (TCA) , fluoxetine and fluvoxamine are 
both selective serotonin re-uptake inhibitors (S$RI's). The 
efficacy of these three drugs in the treatment of OCD symptoms 
are putatively due to greater effect on blocking the reuptake of 
serotonin than other anti-depressants. 

Clomipramine carries the common side-effects of the TCA family, 
namely, dry mouth, blurry vision, constipation, urinary 
retention, orthostatic hypotension, weight gain, sedatiLil, and 
potential cardiac conduction problems. FluoAetine carries the 
common side effects of anxiety, nervousness, sleeplessness, 
headache, asthenia, nausea, and abdominal pain. Fluvoxamine 
carries the common side effects of asthenia, nausea, somnulence 
or insomnia, and nervousness. 

Paroxetine, compared to clomipramine, has a different side-effect 
profile that many patients find more tolerable to the side-
effects of clomipramine. 

Its side-effect profile is similar to that of the other SSRis. 
However, there are pharmacokinetic differences between the 
SSRI's: norfluoxetine, the primary metabolite of fluoxetine with 
equipotent pharmacological activity, has a very long half-life 
and this drug appears to be associated with inhibition of 
multiple P450 enzyme systems; fluvoxamine has a half-life of 
about 16 hours and no known active metabolites, but also seems to 
inhibit multiple P450 systems. Paroxetine has a half-life of 
about 21 hours, no known significantly active metabolites, and, 
while it is a potent P450IID6 inhibitor, is not known to inhibit 
other P450 isozymes. Thus, paroxetine may offer some clinical 
advantages over fluoxetine and fluvoxamine. 

2.2 Related INDa anu NDAa 
IND is the sponsor's IND for paroxetine HCl. 

There are no other INDs for the use of paroxetine in the 
of OCD. 

2.3 Administrative History 
In December, 1983, IND was submitted to study paroxetine 
for depression. In November, 1989 the submission of paroxetine 
NDA 20-031 for treatment of depression was made. In December, 
1990 the first approval of paroxetine for the treatment of 
depression, in the United Kingdom, was granted. In January 1991, 
the first pivotal efficacy trial using paroxetine in 
Disorder was started and, in July 1991, the initial pivotal trial 
for the use cf paroxetine in the treatment in OCD was begun. In 
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December, 1992 FnA approved paroxetine for the treatment of 
depression. In February 1994, the pre-sNDA meeting 
SmithKline Beecham and the Division of Neuropharmacological Drug 
Products concerning the OCD and Panic Disorder development 
programs took place. The sNDA 20-031 "Paxil in the treatment of 
Obsessive Compulsive Disorder" was received December 19, 1994, 
reviewed for completeness, and found to be fileable on January 
23, 

2.4 Directions for Use 
Paxil is indicated for the treatment of obsessions and 
compulsions in patients with obsessive compulsive disorder (OCD) 
as defined in the DSM-IV. The efficacy of Paxil for OCD was 
established in two 12-week trials with obsessive compulsive 
outpatients whose diagnosis most closely to the 
DSM-III-R category of obseusiv€-compulsive disorder. 

Obsessive-Compulsive Disorder 

Initial Dosage: Paxil hydrochloride) should be 
administered as a single daily dose, usually in the morning. 
Patients should be sta.-rted at 20 ntg/day and the dose can be 
increased in 10mg/day increments, with dose changes at intervals 
of at least Gne week. The recommended dose of Paxil in the 
treatment of OCD is 40mg daily. Some patients may benefit from 
having their dose increased up to a maximum of 60mg/day. 

Patients were daRed in a range of 20 to 60mg/day in the clinical 
trials demonstrating the effectiveness of Paxil in the treatment 
of OCD. 

It is useful to determine whether the adverse event profile for 
paroxetine in the treatment of patients with OCD varies from 
the adverse events commonly associated with the treatment Df 
depression that is presented in NDA 20031. 

The sponsor also wishes to increase the dosage range for 
paroxetine to 20-60mg/day in the treatment of OCD from 20-
SOmg/day, the current dosing range jn the treatment of 
depression. It is therefore useful to know if there is an 
increase in the quality or quantity of adverse event reporting 
with this dose increase. 

2.5 Foreign Marketing 
Paxii (paroxetine hydrochloride) is currently marketed for 
the treatment of obsessive compulsive disorder and to date has 
not been the subject of a marketing application for this 
indication in any country. However, as of September 1994, 
paroxetine has been approved for depression in 50 countries and 
is marketed for that indication in 28 countries. It has not been 
withdrawn from any market for any reason. 
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3. 0 Chemistry 
There are no outstanding chemistry, manufacturing, or control 
issues to be addressed. 

4. 0 Animal Pharmacology 
In vitro studies using radioligands have demonstrated that 
paroxetine is a potent and highly selective inhibitor of 
serotonin reuptake by neurons; it has only very weak effects on 

and dopamine reuptake and little affinity for 
muscarinic, adrenergic (a-1, a-2, P>, D2, S-HTl, S-HT2, and Bl 
receptors. The mechanism action of paroxetine in OCD is not 
specifically known but is felt by many to involve the pre-
synaptic inhibition of serotonin reuptake in CNS neurons. 

recommended maximum human dose for OCD is slightly higher 
than that recommended for depression (60 mg/day vs. 50 mg/day). 
Consultation with the pharmacology reviewer for this supplement 
indicates that the safety of this increased dose cannot 
practically be judged from animal data because of this small 
magnitude of change. 

Although some segment II studies in the rat and rabbit did not 
indicate any teratogenic effect on the embryo, a different rat 
study showed an increase in pup deaths during the first 4 days of 
lactation. This effect occurred at a dose equal, on a mg/kg 
basis, to a maximum human daily dose of SO mg/day. "no 
effect dose" for rat pup mortality was not determined. It was 
not clear whethel: the observed deaths were related to an 
embryotoxic effect or due to exposure to paroxetine during 
lactation. There are no controlled studies in pregnant women. 
Given this data, it is now recommended that oaroxetine be used in 
pregnancy only if clearly indicated until thls finding can be 
clarified, that is, a change from Pregnancy Category B to 
Pregnancy Category C is now recommended. 

In addition, the effects of paroxetine on fertility were assessed 
in the rat and there were no indications from the general 
toxicity studies that the female reproductive system has been 
adversely affected in these studies. However, irreversible 
lesions were observed in the reproductive tracts of male rats 
after 2-S2 weeks of dosing at 2SX a maximum human dose (SO 
mg/day) on a mg/kg basis, specifically vacuolation of epididymal 
tubular epithelium, atrophic changes in the semiferous tubules, 
and arrested spermatogenesis. 

Mutagenicity tests carried out for examining the effects on the 
gene were the bacterial Ames and mouse lymphoma tests, both of 
which are in vitro tests. In neither system (with and without a 
metabolic activating system) were significant increases in 
mutation frequency observed. The potential to cause chromosomal 
aberrations was studied by examining the bone marrow cells for 
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micronuclei following the administration 
the very high doses of 75 and 150 mg/kg. 
for any chromosomal damage. 

of paroxetine to mice at 
There was no evidence 

The only toxicity study submitted with this supplement wa.s "BRL 
29060: Mutation tests with E. coli, WP2 pKM101, and WP2 uvrA 
pKM101." There was no evidence of a mutagenic effect by 
paroxetine. 

In a two year carcinogenicity study in rats, there was a 
significantly greater number of high-dose male rats with 
reticulum cell sarcomas (20X a maximum recommended human dose (50 
mg/day) on a mg/kg basis) and a significant linear trend across 
dose groups for lymphoreticular tumors in male rats. Females 
were not affected. The relevance of these findings to humans is 
not known. 

5.0 Description of Clinical Data Sources 

5 .1 Primary Development Progra:m 

5.1.1 Study Type and Design/Patient Enumeration 
SmithKline Beecham's development program for Paxil in the 
treatment of OCD consisted of three studies performed under three 
different protocols. The study designs fo= these trials are 
summarized in the following table. 

Table 5.1.1.1: 
Table of Controlled Studios in OCD 

Study Design 

116 Randomized, double-blind, placebo-controlled, 
parallel group, 15-center, US, 12-week fixed dose 
trial, paroxetine ( 2 ') 1 40, or 60 mg/day) vs placebo; 
outpatients with OCD (nzapprox 87 eer . 

. 118 Randomized, double-blind, placebo-controlled, 
parallel group, 13-center, US, 12-week flexible dose 
trial, paroxetine (20-60mg/day) vs clomipramine (25-
250mg/day) vs placebo; outpatients with OCD 
(n•approx 80 per group). 

136 Randomized, double-blind, placebo controlled, 
parallel group, 64-center, non-US, 12-week flexible 
dose trial, paroxetine (20-60mg/day) vs clomipramine 
(50-250mg/day) vs placebo; outpatients with OCD 
(n=99 in each of the placebo and clomipramine groups 
and 201 in the paroxetine group) . 
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126 An extension of paroxetine treatment in patients 
with OCD from those treated in study 116. This was 
an open label study for 6 months duration after 
which patients were randomized to either continue 
paroxetine or to be withdrawn in a double-blind 
fashion. Only data on serious adverse events is 

in the submission. 
127 An extension of paroxetine treatment in patients 

with OCD from those treated in study 118. This was 
an open label study for 6 months duration after 
which patients were randomized to either continue 

·; paroxetine or to be withdrawn in a double-blind 
fashion. Only data on serious adverse events is 
qiven in the submission. 

241 An extension of paroxetine treatment in patients 
with OCD from those treated in study 136. This was 
an open label study for 6 months duration after 
which patients were randomized to either continue 
paroxetine or to be withdrawn in a double-blind 
fashion. Only data on serious adverse events is 
given in the submission. 

Patient samples are enumerated in Table 5.1.1.2 below. 

Table 5.1.1.2: 
Patient Enumeration in Controlled 

Protocol Paroxetine 
FIXED DOSE STUDY 
116 259 * 
FLEXIBLE DOSE STUDIES 
118 

136 

Total 

* Paroxetine 
II 

II 

82 

201 

542 

20 mg/day= 
40 mg/day .. 
60 mg/day• 

88. 
86. 
85. 

Clomipramine 

0 

82 

99 

181 

OCD Studies. 
Placebo 

89 

77 

99 

265 

Data the t.aree completed protocols and their extended 
treatment protocols constitute the integrated OCD clinical trials 
database for this supplement. As shown above, there were 542 

Page 6 NDA 20,031-SOC7 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



patients exposed to paroxatine in the integrated data base, 
almost half of which were treated with fixed doses. Protocols 
116, 118 and 136 each had a long-term extension protocol (126, 
127 and 241, respectively) in which patients were treated for 
periods up to one year to evaluate the long-term use and the 
effectiveness of paroxetine in relapse prevention of OCD. 
However data from the long-term studies are not included in this 
integrated summary of efficacy. Serious adverse event data only 
is presented from the extended treatment protocols. The patients 
in these protocols are patients originally enrolled in protocols 
116, 118, and 136, and do not represent additional numbers of 
patients exposured to paroxetine. The data sets for studies 116, 
118, and 136 were closed on December 10, 1993 and safety data 
from studies 126, 127, and 241 was included up through May 31, 
1994. 

5.1.2 Demographics 

Table 5.1.2 presents the for patients 
participating in the integrated database studies. About three-
fourths of each group were in the age range 25-54 years old, with 
a mean age just under 40. Slightly more than half of each group 
were male. Caucasians comprised the vast majority of each 
treatment group. 
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TABLE 5.1.2 
Demographic Profile for Paroxetine OCD Clinical Trial 

Xntegrated Databaae 

Parameter Paroxetine Placebo Clomipramine 
(n•542) (n=2t: 5) (n=181) 

AGE (years) 
Mean 39.75 39.13 37.33 
Range 16-78 16-74 16-70 

Age Groups ( t) 
16-24 Years 66 (12) 29 (11) 29 (16) 
25-34 Years 147 (27) 75 (28) 53 (29) 
35-44 Years 148 (27) 74 (28) 45 (25) 
45-54 Years 108 (20) 60 (23) 35 ( 19) 
55-64 Years 48 ( 9) 17 ( 6) 17 (10) 

Years 25 ( 5) 10 (4) 2 (1) 

SEX ( t) 
Male 330 (61) 158 ( 60) 104 (57) 
Female 212 ( 39) 107 ( 40) 77 (43) 

Race (%) 
White 524 (97) 251 (95) 171 (94) 
Non-white 18 ( 3) 14 ( 5) 10 (6) 

Mean 74.77 74.90 70.05 I Weight(kg) 

• 
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5.1.3 EXtent of exposure (dose/duration) 

Table 5.1.3 depicts the mean daily dose and duration of 
paroxetine treatment for the 542 patients in the OCD clinical 
trial databa>;e A total of about 78" (424/542) of the paroxetine 
patients received a mean daily dose of at least 20 mg/day for a 
duration of at least nine weeks; 18% (99/542) of all paroxetine 
patients were. exposed to a mean dose of at least 50 mg/day for 
nine weeks or longer. 

5.1.3: 
Enumeration of all Paroxetine Patients According to Mean 

Doae and Duration of Therapy in OCD Studies (n•542) 
Ourat.:.on <10 z20- ,a30- z40- zSOmg Unk Tot. (%) 
(Weeks) mg <20 <30 <40 <50 

mq mg mg mg 
<3 2 11 32 6 0 1 2 54 10 

3-4 0 0 11 9 5 0 0 25 5 

5-8 0 0 6 13 4 3 0 26 5 

9-12 0 10 66 87 81 73 0 317 58 

>12 0 3 23 26 42 26 0 120 22 

Total 2 24 138 141 132 103 2 542 100 

( ") <1 4 25 26 24 19 <1 100 

Exposure may also be expressed in terms of patient-years, a 
duration of exposure equivalent to one patient being exposed for 
one year (or two p<Ltients receiving the drug for six months, 
etc ) · . 

Drug N Patient-years 
Paroxetine 542 lC9 

Clomi_pramine 181 33 

Placebo 265 53 

5.1.4 Random audit of safety an efficacy data. 
Twelve cases were audited for safety and efficacy from tt .. ..: 
paroxetine clinical studies with positive clinical outcomes. 
Six cases were chosen at random from the list of patients who 
withdrew from studies 116 and 136 for lack of efficacy, six 
cases for withdrawal due to adverse events. The case 
forms were compared to the case report tabulations Section 
11 of sNDA index to case report tabulations) in order to verify 
that investigator and line listing reason for withdrawal matched. 
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The folloving table is a report of this audit. 

Protocol Pal.i.ent RX R•a•on for 
Withdrawal 

116 004.0001 

116 013.0335 

136 001.0052 

136 009.0304 

136 014. OJ92 P60 
. 

136 022.0135 PL 

118 006.0038 P30 

116 010.0133 P20 

136 032.0163 P20 

136 074.0429 P20 

118 002.0028 C25 

116 005.0021 PL 

Key to Abbreviations: 
AE •Adverse event 
C. . . •Clomipramine and •·ud·study daily dose 
CRF •C&se report form 
LL •Line listing 
P ... •Paroxetine and end-study daily dose 
SA£ •Significant adverse 

CIO·mnent• 
in LL 

• 
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The six cases chosen at random from the list of patients who 
withdrew from studies 116 and 136 f'r lack of efficacy were also 
audited for consistency in efficacy results. The line listings 
for ¥BOCS and NilofiiOCS scores (Appendices 9 &: 10 of Integrated 
summary of Efficacy) were compared with the case r.eport forms. 
In all cases the line listing reporte uf theses scores were 
completely consistent with the case report forms. 

5.2 Secondary Source• of Clinical Xnformation 
5.2.1 Non-IND 
No non-IND studies are reported. .seven patients have been 
treated under compassionate use protocols in the U.S.: no serious 
adverse experiences were reported in these patients. These 
protocols are no longer active. 

5.2.2 Post-marketing Experience 
The sponsor states that the post-marketing experience reported in 
this submission, that is, tables of worldwide spontaneous adverse 
drug event reports, reflects reports in depressed patients only. 

no ADR spontaneocs patients with OCD 
were available for review. 

5.2.3 Literature 
The sponsor's process for selection, storage and retrieval of 
published adverse events is as follows: 

Profiles listing all SmithKline Beecham (SB) compounds from Phase 
II in development up to, and including, all marketed products 
have been established and are run against external databases 
which index biomedical literature. All references retrieved 
which mention any side effect or toxicity (preclinical as well as 
clinical) linked to an SB produ:::t are included in references 
input to the central product literature database, SBLine. The 
main source of references fer SBLine is the Excerpta Medica 
database produced by Elsevier. This database covers about 3,500 
biomedical journals. This source is supplemented by profiles run 
against the Medline and Biosig databases, plus manual scanning of 
major journals. Updates from the profiles are received weekly. 
Additional in-house indexing is added by trained SB information 
staff working from the full tdxt of the articles. Weekly alerts 
are issued throughout the company listing papers added within the 
last week which mention specific SB compounds or adverse events 
associated with any SB product. All adverse event papers are 
notified to the Central Safety group through these weekly alerts. 
The database is also available for retrospective searching. 

As a result of the above search, 400 referen:::es were provided as 
part of the CANDA submission of this supplement. Publications 
reported within the original submission of this NDA (for 
depression) or within the publications update of November 12, 
1992, were not included in this submission. The criteria for 
reviewing these references started with an examination of the 
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title of each reference for topical content, and proceeded as 
follows: 

Titles relating to efficacy data for indications other than OCD 
were screened out from further Abstracts for all 
articles dealing with efficacy in OCD, based on the title, were 
reviewed. 

If the title il1dicated presentation of safety data, the abstract 
was reviewed, regardless of diagnostic indication. 

If the topic of an article was not clear from the title, the 
abstract was reviewed. 

Any articles for which abstracts were felt to be incomplete were 
reviewed in entirety. 

Important findings resulting from this search process are 
presented in Section 7 (efficacy) or Section 8 (safety) of this 
review. 

6.0 lfnman Pharmakokinetica 
Food intake does not significantly affect absorption of orally 
administered paroxetine, and peak plasma levels are reached 5-6 
hours during steady state oral dosing. Paroxetine exhibits dose-
dependent pharmacokinetics, probably due to inhibition of its own 
metabolism as described below. 

Paroxetine is 93-95% bound to plasma protein but does not alter 
the in vitro protein binding of warfarin or phenytoin. 

Paroxetine is extensively metabolized after oral adminidtration. 
Metabolism af paroxetine is accomplished in part by the 
:::ytochrome P450 I!D6 enzyme system. Saturation of th;.s enzyme 
system occurs early during paroxetine dosing and is thought to be 
the reason for the non-linearity of paroxetine's kinetics. The 
principal metabolites are polar and represent products of 
conjugation a:.·;.d methylation. Data indicate that the metabolites 
of paroxetine are not more than 1/50 as potent as the parent 
compound and are easily cleared. 

raroxetine steady state elimination half-life is 21 hours at a 
dose of 30mg/day for 30 days. After a 10-day post-dosing period, 
64% of paroxetine and its metabolites were excreted in the urine 
with only 2t as the parent compound. 36% of paroxetine and ite 
metabolites are in the feces (presumably via biliary 
exc1·etionl with 1t as the unchanged parent compound. 

Doses in the elderly produced plasma levels that were 70-80% 
greater than in younger cohorts. Also, patients wich renal or 
hepatic impairment exhibited a two-fold increase in Cmax and AUC 
compared to normals. The mean plasma concentration in patients 
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with a creatinine clearance <30 ml/min was four-fold higher than 
that observed in normal volunteers. For these reasons, initial 
doses of paroxPtine should be decreased in the elderly or in 
patients with hepatic or renal insufficiency. 

7.0 Efficacy Findings 
7.1 OVerview of Studies Pertinent to Efficacy 
SmithKline Beecham conducted three efficacy studies under three 
protocols numbered 116, 118, and 136. Study 116 was a fixed dose 
study comparing placebo with paroxetine 20, 40, and 60mg/day. 
s•;udies 118 and 136 compared placebo to flexible doses of 
paroxetine and clomipramine. All three studies will be reviewed 
here in detail. 

7.2 Snmm•ry of Studies Pertinant to Efficacy 
7.2.1 Fixed Dose Study 116 
Investigators and Location 
There were a total 15 sites in study 116; investigators and site 
locations may be found in Appendix 7.2.1. 

Objectives and Rationale 
The objective of study 116 was to determine the safety and 
efficacy of three fixed dosed of paroxetine versus placebo in 
the treatment of OCD. 

Population 
About 350 outpatients with OCD participated in this study. 
Eligibility was determined by the inclusion and exclusion 
criceria listed in Appendix 7.2.1. 

Design 
Study 116 was a randomized, double-blind, placebo-controlled, 
fixed dose comp3rison of placebo, 20, 40, and 60mg/day of 
paroxetine. All medicatior.s were in the form of pink tablets 
identical in size, shape, and color. All patients who completed 
the 2-week placebo washout and qualified for this study were 
randomized co one of four treatment groups: placebo, 20 mg 
paroxetine, 40 mg paroxetine, and 60 mg paroxetine. Patients 
assigned to the 40 mg and 60 mg groups were titrated to these 
levels at a rate of 20mg/week. Dosing was once daily. Afte- 2 
weeks of treatment, if the patient had adverse experiences that 
he/she or the investigator considered sufficiently to 
cause premature termination, the investigator had the option of 
lowering the patient's daily dose. However, only a single level 
reduction in the dosage was permitted during the course of the 
study. The study drug (or placebo) was given for 12 weeks. 
Compliance was monitored via pill count. Except for disallowing 
use of other investigational drugs within 30 days of baseline 
(Day 0) or psychotropic drugs within 14 days of baseline, there 
were no restrictions on use of medications prior to the study. 
The concomitant use of any other psychotropic drug was 
contraindicated during the study except for chloral hydrate (up 
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to 1000mgl for sleep disturbance; the concomitant use of non-
psychotropic medications was allowed. 

Assessments 
The sczeening visit, to eligibility for the study, was 
conducted 14 days prior to the visit. The following 
observations were performed at screen: 
• General patient informatioP. 
• A detailed psychiatric and medication history, listing drug 

dosage, length of administration and therapeutic response. 
• DSM-IIIR multiaxial evaluation. 
• {21-item) HAMD 
• Y-BOCS. 
• NIMHOCS. 
• SCL-90. 
• Physical examination. 
• A 12-lead ECG. 
• Vital signs: systolic and diastolic blood pressure and heart 

rate to be measured after 3 minutes sitting and 1 minute 
standing. 

• Laboratory evaluations, to consist of hematology, clinical 
chemistry, and urinalysis. 

• Pregnancy test. 
• Body weight determination. 

If subjects met screening criteria, they entered the baseline, 
two-week single-blind placebo washout phase. The following 
observations were performed at baseline {Day Ol: 
• (21-item) HAMD 
• Y-BOCS. 
• NIMHOCS. 
• SCL-90. 
• Severity of Illness item of the CGI. 
• GAF. 
• Vital signs. 
• Laboratory evaluation. 
• Plasma sample for paroxetine analysis. 
• Body weight determination. 
• Adverse event tnonitoring. 
• Concomitant medication and study medication records. 
The treatment phase followed the baseline phase: patients were 
randomized to one of the three active medication groups or the 
placebo group. Assesment visits were scheduled at weekly 
intervals during the first month of the study and at biweekly 
intervals during the remaining two months, for a total of 8 
visits during the double-blind medication phase. The following 
observations performed during treatment: 
• Y-BOCS at each visit. 
• NIMHOCS at each visit. 
• Severity of Illness, Global Improvement, and Efficacy Index 

items of the CGI at each visit except Weeks 6 and 10. 
• Hamilton Scale for Depression {21-item HAMD) at Week 12. 
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• SCL-90 at Weeks 4, 8 and 12. 
• GAF at Weeks 4, e and 12. 
• Vital signs at each visit except Weeks 6 and 10. 
• Laboratory evaluations at Weeks 4, 8, and 12. 
• Plasma samples for pharmacokir.etic analysis at weeks 4, 8 and 

12 or at the time of withdrawal from the study. 
• Body weight determination at each visit except Weeks 6 and 

10 (or at termination if the patient withdrew from the 
study) . 

• Physical examination at Week 12 (or at termination if the 
patient withdrew from the study) . 

• Adverse event monitoring at each visit. 
• Concomitant medication and study medication records at each 

visit. 

Study design included two major modifications. On July· 30, 1991, 
the protocol was modified to exclude women of childbearing 
potential at the request of the Neuropharmacologic Drug Products 
Division of the FDA. On February 10, 1992, the protocol was 
modified to allow for two interim analyses of efficacy. As a 
result, the overall alpha level for tests of hypothesis was 
reduced from 0.05 to 0.04588. 

Analysis Plan 
The primary efficacy criteria were predetermined to be the 
proportion of patients with a reduction in the Y-BOCS OCD rating 
scale score 25\ and statistically significant reduction in 
these ratir.g· scales when compared to placebo. Though other 
scales were they are considered secondary 
variables. The samplE to be analyzed was the intent-to-treat 
(ITT) group (subjects who passed screening and had at least one 
post-baseline evaluation). Two datasets were relevant: 

1. The visit-wise data set-consisting of each patient's 
observations at each week of the study. 

2. The extender data set (or last observation carried forward 
data set) is based on the visit-wise data set with the 
modification that missing data for a given week are estimated by 
bringing forward (extending) the data from the previous week. 

Change from baseline scores (change = score - baseline score) of 
efficacy scales were analyzed using parametric analysis of 
variance methodology. Some efficacy scales were not evaluated at 
baseline, the raw scores of these scales were used. The GLM 
procedure of the SAS system was used to perform the analyses. 
The analysis in the original submission was weighted for 
treatment-by-site interactions; by request of the Division of 
Biometrics, the efficacy data was by the sponsor. 
The requested model included effects for treatment, 
investigational site, treatment-by-site ineraction. 
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Demographics 
The demography of the four treatment groups is presented in 
Appendix 7.2.1. The treatment groups were roughly 
with respect to mean age, age range, and gender and racial 
distribution. The majority from each group were male (67t to 
82tl and caucasian (94t-97t). 

Baseline Illness Severity 
Treatment groups were comparable at baseline with respect to mean 
Y-BOCS, NIMHOCS, and CGI-severity scores. 

Patient Disposition 
The ITT population was comprised 348 patients who had previously 
been randomized to treatment as follows: 89 patients to placebo, 
88 patients to 20 mg paroxecine, 86 patients to 40 mg 
and 85 patients to 60 mg paroxetine. Two-hundred and eighty 
patients (SOt) of the 348 patients randomized to treatment 
completed the study. In no group did fewer than 70t of patients 
complete tl.e study. The number of patients remaining in the 
study at weekly intervals is presen.ted in Appendix 7.2.1. Some 
patients could not tolerate the dose level to which they were 
assigned and had their dose reduced and in the study. 
These daLa from these patients was considered, for purposes of 
these and efficacy analyses discussed in this review, 
as if they had remained in their originally assigned dose group. 

Concomitant Medications 
Concomitant medications taken during the study were numerous and 
varied. The most frequently used concomitant medications i> lOt 
ill any treatment group) included: analgesics, antacids, 
antibiotics, antiinflammatories, cough and cold preparations, 
nasal preparations, chloral hydrate, and systemic antihistamines. 

The concomitant use of any other psychotropic drug was 
contraindicated during the study except for chloral hydrate for 
sleep disturbance. The distribution of chloral hydrate (i.e. 
psycholeptic) use among the 3 paroxetine dose groups was 
comparable (8!!;-12t) with higher use in the placebo group (19t) . 
Two patients admitted to using other psychotropic agents during 
the course of the study. I.V. cocaine use was reported by one 
patient and alprazolam use by the other. 

Efficacy Results 
Though the sponsor's primary efficacy variable was the YBOCS, 
this review also examines the NIMHOCS and the CGI severity and 
improvement scales. Comparisons include the mean changes in Y-
BOCS, NIMHOCS, CGI severity and CGI improvement scales and a 
table showing relative clinical progress in patients at week 12 
as measured by the NIMHOCS. These results are found in tabular 
form in Appendix 7.2.1. 

All of the rating scales showed statistically significant 
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improvement over placebo at the endpoint of the study (week-12) 
at the 40 and 60 mg/day dose levels. This efficacy result was 
present in both the observed case data set and the extender data 
set. The 20 mg/day dose level was rtot significantly different 
from placebo at endpoint by any rating scale on either the 
observed case or extender data sets. The 60 mg/day dose group 
showed significant improvement on all scales in both data sets by 
week 4 of the study. The 40 mg/day dose group did not show 
significant improvement on all subscales until week 6. 

Conclusion 
Paroxetine was effective in reducing symptoms associated with OCD 
as measured by multiple rating scales. The 60 mg/day dose 
displayed significant improvement by week 4. The 40 mg/day dose 
displayed significant improvement by the week 6. This study 
supports the sponsor's efficacy claims for paroxetine in the 
treatment of OCD. 

7.2.2 Study 118 
1nveatigators/Sites 
A table of the 13 sites and investigators can be found in 
Appendix 7.2.2. 

Objectives 
Study 118 was designed to demonstrate the effectiveness and 
safety of paroxetine in the treatment of OCD in a 12-week, 
randomized, double-blind, placebo- and clomipramine-controlled 
study. 

Population 
A total of 241 patients were enrolled in this trial: 82, 77 artd 
82 patients were randomized to the paroxetine, placebo, and 
clomipramine groups, respectively. A comprehensive list of 
inclusion and exclusion criteria are listed in Appendix 7.2.2. 

Deaign/A8aeasments 
This was a 12-week, multicenter, randomized, double-blind, 
parallel group study of paroxetine, clomipramine and placebo in 
the treatment of outpatients with DSM-III-R OCD. 

A single-blind placebo pretreatment period was used to 
potential candidates for inclusion in the study. Patients wtre 
given placebo capsules and instructed to take one capsule each 
morning during this 2 week period. Psychotropic medications were 
not allowed during this time. 

All patients who qualified for the double-blind treatment phase 
of the study were randomly assigned to one of ·three treatment 
groups: paroxetine in daily doses starting at 20 mg, clomipramine 
in daily doses starting at 25 mg, and placebo. Depending on the 
therapeutic response and tolerance to side effects, the 
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paroxetine daily dose could be increased in increments of 10 mg 
every four days to a maximum of 60 mg, and the clomipramine daily 
dose was increased in of 25 mg every four days to a 
maximum of 250 mg. The initial doses were taken in the morning. 
Because of inter-indiviciual variation of response, the 
investigator could instruct the patient to vary the number of 
capsules taken during specific time periods (AM or PHI depending 
upon the degree of sedation or activation experienced by the 
patient. In this study division of daily doses and time were 
left to the discretion of the patient and investigator. Also, if 
gastrointestinal distress occurred, doses could be administered 
following meals. 

The length of double-blind phase under this protocol was 12 
weeks. Post-baseline visits were scheduled weekly for the first 
month and biweekly for the remaining two months, for a total of 8 
visits during the double-blind treatment phase of the study. 
After receiving 12 weeks of blinded treatment, patients could 
enter a long term extension study. Those who did not were taken 
off medication. A schedule of the performed can be 
found in Appendix 7.2.2. 

Analysis Plan 
No interim efficacy analyses were performed. The sponsor's 
primary efficacy variable was the mean change from baseline in 
the YBOCS total score. The secondary efficacy variables were the 
YBOCS Obsessive and Compulsive subtotal scores, NIMHOCS scores, 
items of CGI, and SCL-90, HAMD, and GAF scales. 

The efficacy ITT population consisted of all patients randomized 
to study medication and having at least one on-therapy efficacy 
evaluation. For inclusion in the analysis, there was no time 
limit between the day of a patient's last dose and the day of a 
subsequent efficacy evaluation. 

Two datasets were used to analyze the efficacy data, observed 
cases and extender· (last observation carried forward). Change 
from baseline scores (change • score - baseline score) of 
efficacy scales were analyzed using parametric ANOVA methodology. 
Some efficacy scales were not evaluated at baseline, so the raw 
scores of these scales were used. The GLM procedure of the SAS 
system was used to perform the analyses. 

Patient Disposition 
A total of 232 patients comprised the efficacy ITT (79 

75 placebo, and 78 clomipramine patients). For the 
study as a whole, 70\ :162/232) of all patients completed the 
study. The completion rate across treatment groups is as 
follows: 67\ (53/79) for paroxetine, 75\ (56/75) for placebo and 
68\ (53/78) for clomipramine. The number of patients remaining 
in the study across time is presented in Appendix 7.2.2. 
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Baseline Demographics 
All three treatment groups were comparable with respect to race 
distribution (Caucasian: 92 to 94\l . The placebo and 
clomipramine grcups were comparable with respect to mean age 
(mean= 36.3 and 36.0 years, respectively), but the paroxetine 
group was, on average, 5 years older than the placebo and 
clomipramine groups (mean = 41.3 years). Males were more than 
twice as prevalent as females in the placebo group (70.1 vs. 
29.9%), whereas males were only slightly more prevalent in the 
paroxetine and clomipramine groups (53.7 and 58.5\, 
respectively) . Based on a covariate of demographic 
variables done by the sponsor, these in age and 
gender distribution did not affect the efficacy results. 

Baseline Illness Severity 
Baseline mean Y-BOCS scores were within a range of 1.4 points and 
not felt to be substantially different. Mean NIMHOCS and CGI 
severity scores comparable at baseline. 

Dosing Information 
The mean doses of paroxetine and clomipramine among completers by 
visit is listed in Appendix 7.2.2. The mean daily dose of 
paroxetine increased up through week 6 and ranged from 56-57 mg 
from week-8 through week-12. The mean daily dose of clomipramine 
increased through week-S ranged from 163-171 from week-S to week-
12. The mean daily clomipramine dose was well under the maximum 
recommended dose for OCD recommended in labeling. 

Concomitant Medications 
Concomitant medications taken during the study were numerous and 
varied and no discernable pattern of use was apparent by visual 
inspection across treatment groups. The most frequently used 
concomitant medications (> lOt in any treatment group) included: 
analgesics (35-44\l , antiinflammatory/antirheumatic products 
(10-35\), and systemic ant.ihistamines (15-21\l. 

The concomitant use of any psychotropic drug was prohibited 
durins the study, except for chioral hydrate for sleep 
disturbance. The use of chloral hydrate among the three 
treatment groups was low (2%-S%) . No analysis is reported in 
this study of tne interaction of concomitant 
medications. 

Efficacy Results 
Efficacy results for study llS are found in Appendix 7.2.2. 
Comparisons the mean changes in NIMHOCS, CGI 
severity and CGl i.- rovement scales and a table showing relative 
clinical J at week 12 as measured by the 
NIMHOCS. In che L:,.._ · ':aset, decreases in YBOCS total score in 
the paroxetina a. week S were in the trend range (ps0.08). 
Decreases relative co pldcebo in the clomipramine group at weeks 
6, 8, 10, and 12 were statistically (p<0.009). At 
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weeks 8 and 10, the mean change in YBOCS total score in the 
paroxetir.e group was significantly less than the change in tre 
clomipramine group (p<0.03). In the observed cases data set, the 
change in YBOCS total score in the paroxetine group week 8 was 
statistically significant relative co placebo (p= 0.02); however, 
this superiority did not persist. 

The NIMHOCS LOCF dataset changes in the paroxetine group were not 
statistically significant relative to placebo at any visit except 
for borderline significance at week 8 (p=0.051). The changes in 
the clomipramine group at weeks 2, 3, 6, 8, 10, and 12 were 
statistically significant relative to placebo (p<0.02). In the 
OC dataset, paroxetine was superior to placebo at Week 8 (p., 
0.026) with a trend at Week 10 (p= 0.075). At Week 12, the 
difference was not statistically significant. 

Changes in CGI Severity of Illness scores (extender data set) in 
the paroxetine group were not statistically significant relative 
to placebo at any visit. The change in the clomipramine group at 
weeks 8 anc 12 were statistically relative to placebo 
(p= 0.031 and 0.014). the observed cases data set, the change 
in CGI Severity of Illness score in the paroxetine group showed ?. 
trend relative to placebo at week 8 (p=0.093) and, by week 12, 
the change was significant (p=0.041). In the clomipramine group, 
changes at weeks 8 and 12 were statistically significant relative 
to placebo (p<O.Ol). 

In the extender data set, the CGI Global Improvement score in the 
paroxetine group was significantly less relative to placebo at 
weeks 8 and 12 (p<O.OS). In the clomipramine group, scores at 
weeks 3, 8 and 12 were statistically significant relative to 
placebo (p<0.01). Similar results were obtained in the observed 
cases data set. 

Conclusions 
Study 118 did not offer convincing evidence that paroxetine was 
better than placebo in the treatment of OCD. Three of the four 
measuring scales using either extender or observed case data sets 
failed to show significant differences from the placebo group. 
Clomipramine, the active control, was significantly better than 
placebo on all measures. 

The sponsor examined various baseline characteristics to see if 
there were treatment interactions between age, sex, duration of 
disease, and baseline severity of OCD which might explain the 
inadequate response in the paroxetine group. Since the 
paroxetine group mean age waa 5 years older than the placebo or 
clomipramine, and it contained more patients with a longer 
duration of illness, it might seem that the improvement in in 
this group might be lower due to these patients having a more 
resistant form of the disease. This was not, however, borne out 
by the sponsor's analysis. The mean effect size in the 
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paroxctine patients with longer of OCD (>5 years) was 
higher than the effect size for si1nilar patients in 

the clomipramine group. Also, ths fact that the placebo response 
in this study was greater than in studies 116 and 136 may have 
contributed to the lack of significant comparisons 
in this study; nonetheless, clomipramine's effect size was large 
enough to outstep this greater response. 

This, therefore, represents a negative outcome in a trial 
paroxetine's efficacy in the treatment of OCD. 
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7. 2.-

Thi. 
prir. 

Objectives 

•SiteP 
.-!. center, multi-national, non-US study. The 

investigators and sites are listed in Appendix 7.2.3. 

Study 136 was designed to demonstrate the effectiveness and 
safety of paroxetine in the treAtment of OCD over a 12-week 
period. 

Population 
A total of 406 patients were enrolled in this study. Patients 
were generally healthy, had no history of psychotic disorders or 
bipolar disorder, and took no psychotropic agents except the 
study medications, chloral hydrate, or a few selected 
benzodiazepines. For a complete list of the inclusion/exclusion 
criteria see Appendix 7.2.3. 

Deaign/Aaaesamenta 
This was a 12-week, multicenter, randomized, double-blind, 
parallel group study of paroxetine, clomipramine and placebo 
(2:1:1 randomization ratio) for the treatment of outpatients with 
DSM-III-R OCD. Patients returned to the clinic at the end of two 
weeks of the placebo run-in period and their compliance in taking 
study medication was assessed. If patients still met the 
inclusion and exclusion criteria, they were randomized to one of 
the three treatment groups and a supply of double-blind 
medication was dispensed. 

Patients took two capsules in the morning and two in the evening, 
on both occasions with food. Capsules were taken orally. 
During the placebo run-in phase, all capsules were of placebo. 
During the double-blind phase of the study, active paroxetine 
capsule(s) were taken only in the morning and active clomipramine 
capsules were taken both morning and evening (except for week 1 
when they were taken only in the evening) . 
Patients started treatment with either paroxetine (10mg daily, 
increasing to 20mg daily after three days), clomipramine (25mg 
daily, increasing to SOmg daily after three days) or placebo. 
They returned to the clinic at the end of the first week (day 7) 
when the dose of study medication remained at 20mg daily in the 
paroxetine group and SOmg daily in the clomipramine group. At 
the end of the second week they returned again to the clinic (day 
14) when the dose of study medication could be increased (in the 
paroxetine group to 30 mg daily and in the clomipramine group to 
100mg daily). At the visits at the end of 3, 4, 6, 8 and 10 
weeks of treatment, the dose of study medication could be 
increased or decreased. The maximum possible dose of 
clomipramine was 250 mg/day and the maximum dose of paroxetine 
was 60 mg/day. investigator made a decision on whether or 
not to increase or decrease the dose of study medication on the 
basis of the efficacy index of the CGI or by the patient's 
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individual tolerence. 

Appendix 7.2.3 outlines the schedule of assessments and 
medication dosing. Assessments of efficacy included the Y-BOCS, 
NIMHOCS, CGI-Severity and CGI-Im9rovement scales. 

Analysis Plan 
The efficacy ITT of patients who had been randomized to 
treatment, received their randomized treatment, and for whom at 
least one assessment (either efficacy or safety) was available 
during the double-blind treatment period. The treatment groups 
were to Pe compared for the following primary efficacy 
-change from baseline in Y-BOCS total score. 
-proportion of patients with a reduction in total Y-BOCS 
from baseline. 
-change from baseline in NIMHOCS score. 

The following statistical tests were used: 
-continuous efficacy variables were analysed using ANOVA with 
factors treatment, country and treatment-country interaction. 
Least squares means for each pair of treatments were compared. 
-Categorical variables were analysed using Cochran-Mantel-
Haenszel chi-square tests adjusting for country, ar.d pairwise 
comparisons made. Breslow-Day tests for homogeneity of the odds 
ratio were used to test for homogeneity over countries for binary 
data. 

The significance of the treatment by country interaction was 
reported for the primary variables. Due to the large number of 
reporting centers, centers were grouped by country for the 
analysis, as follows: Belgium, France, Germany/Holland, 
Italy/Spain, Israel, Sweden, UKiCanada. The analysis in the 
original submission was weighted for treatment-by-country 
interactions; by request of the Division of Biometrics, the 
efficacy data was re-analyzed by the sponsor. 
The requested model included effects for treatment, country, 
treatment-by-country interaction in a manner such that the result 
of the analysis was unweighted.based on cell size. 

Baseline Demographics 
Group demographic characteristics age, sex and race are outlined 
in Appendix 7.2.3. There were no significant differences in sex 
and race by Fisher's Exact Test (a•O.OS). Inter-group mean age 
comparisons showed no differences. 

Patient Disposition 
Of a total of 406 enrolled patients, 205 were randomized to the 
paroxetine group, 101 to the clomipramine group, and 100 to the 
placebo group. The efficacy ITT population comprised 201 in the 
paroxetine group, 99 in the placebo group, and 99 in the 
clomipratnine group. In the paroxetine group, 152 patients (76%) 
completed the study, compared with 60 patients (61\l in the 
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placebo group and 64 patients (65%) in the clomipramine group. 
The number (percent) of the ITT, by treatment group, in-study 
over time is in Appendix 7.3.2. 

Ba•eline Illn••• Solerity 
Visual inspection revealed no notable differences between grou-. ·' 
with respect to mean scores on the Y-BOCS, NIMHOCS, or CGI-
severity at baseline. 

Do•ing Information 
Mean dose by visit data for completers over time is presented in 
Appendix 7.2.3. During the final four of the trial, 
paroxetine completers were receiving, on average, a dose of 
50 mg/day and clomipramine patients about 170 mg/day. 

Concomitant Medication 
Chloral hydrate (or triazolam or temazepam if chloral hydrate was 
ineffective) for sleep was the only concomitant 
medication allowed during the study. No other psychotropic 
medication was permitted. were 16 patients who to•:•k 
prohibited concomitant and were considered pr•:•tocol 
violators: 7 paroxetine patients (3t), 5 placebo (5t), 
and 4 clomipramine patients (4\'). Concomitant for 
the 7 paroxetine violators1 were reviewed: these were gene:r-ally 
sedative-hypnotic agents other than those allowed, with tne 
exception of one patient who took amitriptyline on Day '/4 only. 

Efficacy Re•ult• 
Efficacy analysis by visit for Y-BOCS, NIMHOCS, CGI-Severity and 
CGI-Improvement scales are listed in Appendix 7.2.3. Comparisons 
also include a table showing relative clinical progress in 
patients at week 12 as measured by the N!MHOCS. Both paroxetine 
and clom1pramine show statistically significant improvement over 
placebo from the 6-week evaluation through the end of the 12-week 
study using the Y-BOCS, NIMHOC3, CGI-Severity and CGI-Improvement 
scales in the LOCF dataset. The observed cases dataset shows 
that neither paroxetine nor clomipramine were 
effective using the Y-BOCS or NIMHOCS. The CGI-severity and 
improvement scales showed significant for 
clomipramine but not for paroxetine at weeks lO and 12. The 
sponsor analyzed for treatment by country eff;ect and found no 
effect. 

• 
Conclu•ion. 
This 64 center, non-US study of efficacy of paroxetine compared 
to placebo and found to be significantly 
effective compared to placebo and equh alent to chlomipramine in 
the treatment of OCD. 

1Patients (by site#.patient#): 6.0317, 22.0352, 23.0122, 
30.0519, 43.0191, 54.0082, 78.0447. 
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7. 3 Summary of Data Pertinent to Important Clinical I8auea 

7.3.1 Predictor• of Reaponee 

The subgroup analyses of efficacy based on severity of 
OCD and demographic subgroups of patients with OCD indicated no 
significant effect of these covariates on therapeutic response in 
the LOCF dataset, with respect to the Y-BOCS. 

7.3.2 Size of Treatment Effect 

This evaluation of treatment effect size will focus on the 40mg 
and 60mg dose groups of Study 116 and on Study 136, in 
particular, on the change from baseline in the Y-BOCS, NIMHOCS, 
and CGI-severity scores among completers at the final (Week 12) 
visit. The unadjusted changes• and placebo-adjusted changes** 
are summarized in Table 7.3.2 below, which includes corresponding 
efficacy data clomipramine in Study 136, as well as for the last 
approved drug for OCD, fluvoxamine. 

Table 7.3.2: 
SWIIIII&ry of Treatment Effect Sizes 

TX Group Y-BOCS NIMHOCS CGI-Severity 
Unadj. Adj. Unadj. Adj. Unadj. Adj. 

116- -6.8 -3.3 -2.3 -1.5 -.9 -.6 
par40mg 
116- -8.0 -4.5 -2.4 -1.€ -.9 -.6 
par60mg 
136- -8.6 -2.7 -2.8 -1.1 -1.4 -.5 
par ox 
136- -9.1 -3.2 -3.0 -1.3 -1.4 -.5 
clomip 
5529- -5.8 -4.0 -2.0 -1.2 N/A N/A 
fluvox 
5534- -5.2 -3.5 -1.7 -1.2 N/A N/A 
flu vox 

* Calculated as: (Mean score at final visit) minus (Mean baseline 
score). 

•• Calculated as: (Mean active drug change from baseline) minus (Mean 
placebo change from baseline) . 

Paroxetine performed about the same as the clomipramine control in 136 
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and slightly better than fluvoxamine; however, with respect to the 
change in the Y-BOCS and NIMHOCS in the pivotal trials supported 
the approval of clomipramine, paroxetine did worse tL.3!' clomipramine 
(10 point dzop in the Y-BOC3 <,nd 3.5 point drop in the NIMHOCS versus 
minimal placebo change, according to Anafranil labeling). 

Overall, although the treatment effect sizes are not striking, they 
can be considered to represent notable clinical 

7.3.3 Choice of Dose 

Based on the one fixed dose study (116), the minimum effective dose of 
paroxetine in the of ObsesRive-Compulsive Disorder is 40mg, 
and the effective dose range for paroxetine is 40mg to 60mg. The 20mg 
group did not show consistent improvement over placebo in this study. 
However, both the 40 mg/day and 60 mg/day paroxetine treatment groups 
were significantly better than placebo at numerous timepoints for all 
variables examined in both the LOCF and oc datasets. 

There were no significant differences between the 40 and 60 mg/day 
dose groups via pairwise comparisons. Nonetheless, when mean change 
from baseline in the Y-BOCS was tested for linearity over all dose 
groups, there were highly significant linear relationships (p< 0.001) 
in both the LOCF and OC datasets at Weeks 8, 10, and 12. Thus, it is 
felt that some patients who demonstrate an inadequate response at 40 
mg/day may benefit from an increase in dose up to a maximum of 60 
mg/day. 

7.3.4 Duration of Treatment 

There are no well-controlled trials of paroxetine in the treatment of 
OCD longer than 12 weeks in duration. Thus, no definitive statement 
can be made regarding the efficacy of paroxetine in the long-term 
treatment of OCD. 

7.4 Regarding Efficacy Data 

Table 7.4. the efficacy results for the three pivotal OCD 
studies at week l2 in these three 12 week studies. 

Clearly, the 40mg and 60mg dose groups in the fixed dose trial (116) 
showed highly significant improvement over placebo for all variables; 
the 20mg group was not better than placebo in this 
trial. 
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Tabla 7.4 Su.aary of efficacy result• for pivotal OCD triala progT .. 
(aignificance of drug/plac£o co.pariaona for mean change fraa baaeline at -•k 12_1 1

• 

Study Active Drug Y-BOCS NIMHOCS CGI-Severity 
Group 

116 PAROXETINE 20 mg 

PAROXETINE 4 0 thQ' 

PAROXETINB 60 mg 

118 PAROXETIIo"'E 

CLOMIPRAMINE 

136 PAROXETINE 

CLOMIPRAMINE 

1. Significance codes: 

LOCF' oc' LOCF 

NS NS TR ... •• "* 
** •• •• 
NS NS NS ... * •• 
** * •• 
•• * ... 

**=very significant (p<O.Ol) 
* =significant (0.01SP<0.05) 

oc LOCF 

NS NS 

•• ** 

•• ** 

NS NS 

** * 

** ** 

** * 

TR•trend toward (0.05SP<0.10) 
NS=not significant 

2. LOCF=Last observation carried forward. OC=Observed cases. 
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In 118, although paroxetine was superior to placebo on the global 
measures, it failed to demonstrate superiority on the symptom-specific 
measures (Y-BOCS and NIMHOCS) . Clomipramine showed superiority over 
placebo on all measures. Thus, this must be considered a negative 
study. This finding cannot be attributed to an excessive number of 
dropouts, inadequate dosing, or duration of illness. It is possible 
that there was a problem in as signaled by the mean age 
in the paroxetine group being subsLantially higher than that in the 
placebo and clomipramine groups (41.3 vs. 36.3 vs. 36.0, 
respectively). However, age itself does not appear to be the critical 
factor and it is unlikely that the responsible covariate could be 
identified, from a practical of view. 

Study 136 provided strong evidence supporting the efficacy of 
paroxetine in the treatment of OCD, with efficacy paralleling that of 
clomipramine, on average. 

In summary, of the thLee pivotal studies, two support and one refutes 
the efficacy of paroxetine in the treatment of OCD. This pattern of 
study outcomes is unexpectad, that is, a positive trial (136) with an 
unusually large number of centers which was conducted in numerous 
countries and a negative finding in a domestic study (118) with a much 
smaller number of centers. Nonetheless, the preponderance of evidence 
is that paroxetine is effective in the treatment of OCD at a minimum 
dose of 40 mg/day. 
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s.o Safety Findings 

8.1 Methods 

The basic approach to examining the safety of paroxetine in the 
treatment of OCD in the pivotal OCD studies included 1) an 
exploration of the pivotal OCD database for adverse events at the 
more serious end of the nonserious/serious continuum in order to 
identify the more important adverse experiences associated with 
paroxetine use and 2) an evaluaticn of the routinely collected 
safety data in order to describe the common adverse event profile 
for paroxetine in an OCD population. The search for the more 
serious events included an evaluation of dropouts due to adverse 
events (Section 8.3), and an evaluation of any other events 
identified by the sponsor as "serious" (Section 8.4). The 
evaluation of routinely collected safety data (Sections 8.5.1-
8.5.4), in addition to providing a basis for describing the 
common adverse event profile, was also utilized to identify 
serious adverse everts. Data regarding withdrawal phenomena and 
abuse potential are presented in Section 8.5.6. Human 
reproduction experience is summarized in Section 8.5.7. Data 
pertinent to paroxetine overdoses is discussed in Section 8.5.8. 
A summary of those adverse experiences considered to be both 
important and possibly/probably related to paroxetine use is 
provided in Section 8.6; serious events considered unlikely to be 
drug-related are displayed in Section 8.7. Drug-demographic, 
drug-disease, and drug-drug interactions are described in Section 
8.8. 

These safety findings based on the pivotal trials population 
sample, with a treatment group distribution, in terms of both 
number of patients (N) and exposure in patient-years, as follows: 

Drug N Patient-lears 

Paroxetine 542 109 
Clomipramine 181 33 

Placebo 265 53 

8.2 Deaths 

There were no deaths reported from any of the three studies in 
the OCD clinical trial program either during trPatment or during 
the period 30 days post study up to the clinical cut-off of 
December 10, 1993. 

In addit:i.on, no deaths in the extended treatment protocols for 
OCD (protocols 126, 127, and 241) reported up through May 
31, 1994. 
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8.3 Assessment of Dropouts 

8. 3.1 overall Pattern o.f Dropouts 
The table below provides an enumeration of subjects who 
prematurely discontinued treatment in the OCD integrated clinical 
trial data base, categorized on the basis of the investigator's 
judgement regarding the single most important reason for 
withdrawal. 

Table 8.3.1: 
Rates of Dropout by Treatment Group and Reason: Integrated OCD 

Database, Studies 116, 118, and 136. 
Patients Dropping Out 

n (%) 

Reason for Dropout Paroxetine Placebo Clomipramine 
n=542 n .. 265 n=l81 

Lack of Efficacy/Relapse 23 ( 4 . 2/ 29 (10.9) 5 ( 2 . 8) 
Adverse Events 1 6<\ (11.8) 21 ( 7. 9) 34 (18.7) 
Lack of Compliance 15 ( 2 . 8) 7 ( 2 . 6) 5 ( 2 . 8) 
Patient Lost to Follow- 18 (3. 3) 8 (3. 0) 10 (5. 5) 
u_p 
Patient Imp_rovement 2 ( 0. 4) 2 (1.1) 3 (1. 7) 
Other Reasons 9 (l. 7) 7 ( 3 . 9) 9 ( 5. 0) 

Total Dropouts 131 (24.2) 74 (27.9) 66 (36.5) 

8.3.2 Adverse Events Associated with Dropout 

12\ {64/542) of the paroxetine treated patients in the 
pool of these studies dropped out, at least in part, due to an 
adverse event. Table 8.3.2 lists adverse events that led to 
premature discontinuation of treatment at an incidence of at 
least 1\' in the paroxetine gx·oup. These were defined as all 
adverse events that were treatment emergent and followed by the 
action "drug withdrawn• in the CRF. 

row combines patients who were designated by the 
investigators as dropped out due to an "adverse event" and those 
who dropped out due to •lack of efficacy and adverse events". 
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Table 8.3.2 

Summary of Treatment Emergent Adverse Experiences Leading to 
Dropout-all studies. 

Paroxetine Clomipramine Placebo 
Body System N•542 N .. 181 N•265 

Preferred Term n t n \ n \ 
Body as a Whole 

Asthenia 10 (1. 9) 2 (1.1) 1 (0.4) 
Digestive System 

Nausea 10 (1. 9) 8 (4.4) 0 (0.0) 
Constipation 6 (1.1) 4 (2.2) 0 ( 0. 0) 

Nervous System 
Insomnia 9 (1. 7) 5 (2.8) 0 ( 0. 0) 
Dizziness 8 (1. 5) 5 (2.8) 0 (0.0) 

Urogenital 
Abnormal 

ejaculation 7 ( 2 . 1) 1 ( 1. 0) 0 (0.0) 
Impotence 5 (1. 5) 3 (2. 9) 0 (0.0) 

* Percentages corrected for gender 

All of the above events occurred at a rate of at least 1\ in the 
paroxetine group and at least twice the placebo rate. For all 
but twc of these adverse experiences (asthenia and abno:t111aJ. 
ejaculation) the incidence was greater for clomipramine than 
either paroxetine or placebo. 

For comparison, in a larger pool of subjects exposed to 
paroxetine in the safety data base for the depression NDA 21\ 
(881/4,126) of subjects taking paroxetine discontinued treatment 
due to adverse events. The most common adverse events leading to 
withdrawal were nausea, somnolence, insomnia, asthenia, and 
abnormal ejaculation. In the OCD database, dropouts due to 
adverse events represented 11.8\ of the subject group, a much 
lower incidence than the depression group. 

8.4 Safety Findinga Diacovered with Other Specific Search 
Strategiea 

8.4.1 Serioua Adverae Bventa 
The FDA defines serious adverse events as fatal, life 
threatening, permanently disabling, congenital anomalies, 
overdoses, cancers, or requiring hospitalization. Of the 542 
patients randomized to the paroxetine group in the three studies 
there were 10 adverse events reported as serious by the FDA 
definition during the study; one of these patients never received 
paroxetine. There were another 13 serious adverse events 
reported in the post-trial treatment extensions. Serious adverse 
events that are judged by the reviewer as being possibly or 
probably related to paroxetine will be discussed in the following 

Page 31 NDA 20,031-8007 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



subsections of this safety review. 
to paroxetine are listed in tabular 
section 8.7. 

Events that were not related 
form in the appendix to 

8.4.2 Search for Emergence of Suicidality 
The paroxetine OCD clinical trials database was analyzed for the 
emergence of suicidal ideation during treatment. This analysis 
was similar to the analysis performed on the paroxetine 
depression clinical trials database in 1991. The following 
variables were examined: 

1) Frequency of completed suicides. 
2) Frequency of suicidal ideation reported as an adverse event. 
3) The paroxetine mean changes from baseline on the suicide items 
of the Hamilton Depression Rating Scale (HAMD) and the Montgomery 
Aaberg Depression Rating Scale (MJ,DRS) compared with placebo and 
clomipramine during treatment. 
4) The emergence of suicidal ideation in the paroxetine group as 
measured by the HAMD and MADRS during therapy compared with 
placebo and clomipramine groups 
5) The differential effect of paroxetine and clomipramine on the 
suicide item and the retardation item of the HAMD compared with 
placebo. 

All patients in the safety ITT population were considered. The 
MADRS was only available on patients in study 136. The HAMD was 
only available on patients in studies 116 and 118. Analysis was 
performed on observed cases only. 

Results from the above comparisons are as follows: 

1) There were no completed suicides in any group in the 
database. 

2) The saftey database was searched by the sponsor for any term 
with a character string "SUIC". The verbatim terms: passive 
suicidal thoughts; suicidal ideation; suicidality; suicidal 
gesture; suicidal; suicidal risk; suicide attempt; suicide 
attempt by drugs; suicidal ideas. Only 8 reported patients 
reported adverse events which were suicide related. The 
incidence of suicidality reported as an adverse event was 
0.74t(n•4) in the paroxetine group compared to 1.66t(n•3l in the 
placebo group and 0.38t(n•1l in the clomipramine group. There 
was not a statistically significant difference between these 
reporting rates. 

3) In studies 116 and 118 the mean change from baseline in iten• 3 
of the HAMD showed small but statistically significant increase 
in the item 3 score change in the placebo versus the paroxetine 
group (see Table 8.4.2.1). 
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Table 8.4.2.1 BAND Suicide l::.t:- 3): B&aeliue &D4 .. au chauge fraa 
baaeliue at week twelve iu 116 aud 118, ?001ed: obaerve4 caaea. 

Parox Placebo clomip Pairwise (p) 

N•289 N•H6 Na64 Par v Par v Clo v 
Pla Clo Pla 

Baseline 0.22 o.u 0.19 - - -
Change -0.04 0.05 -0.06 0.038 0.663 0.063 

at Week-
12 

Comparison of baseline versus visit-wise MADRS suicide item 
scores in study 136 always showed mean numerical improvement in 
the paroxetine group over the placebo group. some vibits were 
statistically significantly better than placebo; however, the 
improvements were small and the clinical significance is unclear. 

Table 8.4.2.2 MAnas suicide It .. : Baaeliua aud ch&Dge froa baaeliua at week 
twelve iu atudy 136, obaervad caaea. 

Parox Placebo Clomipramine Pairwise Comparisons (p) 

score (N) score (Nl score (N) Par v Par v Clo v 
Pla Clo Pla 

Baseline 0.66 (198) 0.67 ( 99) 0.50 (94) 

Change -0.39 -0.29 (62) -0.20 (64) 0.62 0.20 0.45 
at Week- (147) 

12 

4) The effect of paroxetine on the emergence of suicidal ideation 
was measured by the HAMD and MADRS during therapy compared with 
placebo and clomipramine in the ways. "Emergence of 
suicidal thoughts" was defined as those patients who had a 
baseline score of 0-1 on the HAMD or MADRS suicide item and who 
went on to have 23 on the HAMD or 24 on the MADRS at any time 
during treatment. Three (1.1t) paroxetine patients (N•276) 
experienced emergent suicidal ideation by this criteria while no 
placebo (N•l42) or clomipramine patients (N•63) met this criteria 
in studies 116 and 118, pooled, the HAMD (p•O.SS Wilcoxon 
rank-sum test). In study 136, one paroxetine patient (0.6t, 
N•169), four placebo patients (4.8%, N•83) and 1 clomipramine 
patient (1.1,, N·83) experienced emergent suicidal ideation as 
defined above using the In study 136, the paroxetine 
group had significantly incidence of emergent suicidality 
than placebo (p•0.04). 

5) Improvement in psychomotor retardation prior to impro"ement 
to suicidal ideation can lead to an increase in suicidal 
behavior. To measure this potential effect the HAMD suicide item 
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(item 3) was compared to the psychomotor retardation item (item 
8) . If the suicide item score was at least two points greater 
than the retardation item at any time during therapy the patient 
was considered "at risk". If patients had a difference >1 at 
baseline, subsequent differences had to exceed the badeline 
differene:e for that patient to be considered at risk. Nine 
paroxetine patients (3.1t), 2 placebo patients (1.4tl, and 1 
clomipramine patient (1.6t) met the at risk criteria (comparison 
of paroXf!tine vs placebo via Wilcoxon rank-sum test p•0.35). 
This analysis revealed no significant increased risk of emergent 
suicidal ideation or risk of attempt due to paroxetine treatment 
over placebo treated patients with OCD. 

8.4.3 Search for Emergence of Hostility and Aggression 
The effect of study treatment on the mean change from baseline in 
the Host.ility Factor of the Hopkins Symptom Checklist (SCL) was 
examined. 

In study 116, there was neither a significant improvement nor 
exacerbation of hostility as measured by the SCL ?actor 
for paroxetine versus placebo during the trial. 

In study 118, in the extender case dataset, improvement was 
greater in the paroxetine group compared to placebo at weeks 4, 8 
and 12 for the SCL Hostility Factor. The observed cases dataset 
showed improvement at weeks 4 and 8 but there was no difference 
from the placebo group at week 12. 

In study 136 there were no significant differences between 
baseline and visitwise SCL Hostility Factor scores. 

In conclusion, there is no evidence that paroxetine induced 
treatment emergent hostility and aggression. 
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8.5 Other Safety Finding• 

8.5.1 Adver•e Bv.nt Incidence Tables 
Appendix 8.5.1.1 displays the adverse events which occurred at an 
incidence of at least 1t in patients receiving paroxetine during 
clinical trials 116, 118, and 136. 

Common and Drug-Related Bvent• 
As an indication of which events were common and likely to be 
paroxetine related, those adverse events with an incidence among 
paroxetine patients of an incidence at least twice that 
among placebo patients, were selected from the pooled OCD 
clinical trials database shown above: these are displayed in 
Table 8.5.1.1 below. 

Table 1.5.1.1: 
Caa.on and varoxatina related adYarae avanta in the OCD Databaaa 

Paroxetine Clomipramine Placebo 

Body System n•542 n•lBl n•265 
Preferred Term ' ' ' 
Digaativa Syat-

Nausea 23 25 10 

Dry Mouth 18 51 9 

Constipation H 27 6 

Decreased Aooetite 9 7 3 

HaZ'YOU8 Syat-

Somnolence 24 24 7 

Dizziness 12 29 6 

Tremor 11 32 1 

Skin/AppandagaiO 

sweating 9 ::!5 3 

Urogenital Syat-
•Abnormal Ejaculation 23 19 1 

*Impotence 8 9 1 

*Corrected for sex. 

It is possible to compare the common drug related adverse events 
to similarly derived lists of adverse events from other patient 
diagnostic groups. The table below shows the common paroxetine 
related adverse events (as defined above) for the depression and 
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OCD patient groups. 

Table a.s.1.2s 
COIIIP&riaon of common and paroxatina relatea aymFtaaa in 

of nft and OCD • 

Adverse Event OCD Depression 

' ' 
,; .. l,_5 

24 _13 

Nervousness _II_ 2 
l•n,..• 24 _13 

;;::::,1 E1"'""larinn 23 ...!.! 
Naunea 23 

Dry "''"''""' 18 _18 

,.,.; ...!! 
Dizziness 12 13 

11 8 

,.., q ...!. 
(! ·ina 9 11 

Other Obearved Events 
Other events that occurred infrequently (from .1 to 1\ regardless 
of the occurrence rate in the placebo group) are listed below: 

Body as a whole: allergic reaction, Cellulitis, facial edema, flu 
syndrome, malaise, neoplasm. 

Cardiovascular: bradycardia,hypertension, hypotension, peripheral 
vascular disorder, phlebitis, pulmonary embolus, syncope, 
tachycardia. 

Digestive: bruxism, colitis, duodP.nitis, dysphagia, eructation, 
gastritis, gastroenteritis, gingivitis, hepatitis, oropharynx 
disorder, rectal disorder, stomatitis. 

Endocrine: testicular disorder 

Hemic/Lymphatic: anemia, leukocytosis, leukopenia, 
lymphadenopathy, monocytosis, purpura. 

Metabolic/Nutritional: CPK increased, hypercholesterolemia, 
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hyperglycemia, hypoglycemia, peripheral edema, SGOT increased, 
thirst. 

Musculoskeletal: arthritis, arthrosis, 
disorder, tetany. 

Nervous System: alcohol abuse, aphasia, ataxia, confusion, 
diplopi.a, dystonia, euphoria, hallucinations, hostility, 
incoordination, lack of emotion, libido increased, manic 
reaction, neurosis, nystagmus, paralysis, paranoid reaction, 
personality disorder, psychosis, reflexes increased, stupor, 
vertigo. 

Respiratory system: bronchitis, dyspnea, epistaxis, hemoptysis, 
larynx disorder, pleura disorder, pneumonia, sputum increased. 

Skin/Appendages: acne, contact dermatitis, eczema, fungal 
dermatitis, furunculosis, herpes simplex, herpes zoster, 
seborrhea, skin hypertrophy, sweat gland disorder, urticaria, 
vesiculobullous rash. 

Special Senses: abnormality of accommodation, anisocoria, 
blephatitis, conjunctivitis, deafness, ear disorder, ear pain, 
eye disorder, eye pain, glaucoma, keratoconjunctivitis, 
mydriasis, otitis media, photophobia. 

Urogenital System: breast pain, cystitis, dysuria, k1dney 
calculus, leukorrhea, menorrhagia, menstrual disorder, nocturia, 
penis disorder, prostate disorder, unintended pregnancy, ur1nary 
incontinence, urine abnormality, uterine spasm. 2 

Evidence of Doae-relatedneaa for Certain Adverae Bventa 
Appendix 8. 5. l. 2 the adverse experiences by dose level 
in study ll6 1 .... he fixed dose study) . 

There were no clear dose-response relationships across all dose 
levels for these adverse events. However, considering the 
possibility that event incidence plateau beyond 40 mg/day, 
one could envision a dose-relationship up to that dose for dry 
mouth, decreased appetite, nausea, tremor, sweating, and abnormal 
ejaculation. 

The titration regimen used in study ll6 to achieve the 60mg dose 
did not lead to an increase in the frequency of adverse 
experiences over that seen at 40 mg/day. Thus, the analysis of 
adverse experiences by dose at onset provides assurance for the 
tolerability and safety of the 60mg dose. 

2All gender related specific terms were statistically 
corrected for sex. 
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8.5.2 Laboratory Pindinga 
Protocols for the three clinical OCD studies required 
that laboratory parameters be measured at baseline, week 4, 8, 
and 12. Specific measures include the following: 

Hematology 
Hemoglobin 
Hematocrit 
White Blood Cells (WBC) 
Neutrophil a 
Lymphocytes 
Monocyte a 
Basophile 
Eosinophil a 
Bands 
Platelets 
Segmented Neutrophile 

Blood Chemistry 
Blood U::-ea 
Blood Urea Nitrogen 
Serum Creatinine 
Total Bilirubin 
SOOT (AST) 
SGPT (ALT) 
Alkaline Phosphate 
Total Protein 
Albumin 
Globulin 

The assessment below focuses on the pool of patients in these 
':hree clinical studies. Laborator:· was examined with 
repsect to: 

1) mean change from baseline. 
2) proportion of patients with markedly abnormal values. 
3) dropouts due to laboratory abnormalities. 

Table 8.5.3.1 lists the critera used to flag patients with 
potentially clinically significant laboratory values. 

Table 8.5.3.1 
Criteria used to flag abnormal laboratory values in the OCD 
clinical database. 

Blood Chemistry 
Blood urea 
Blood urea Nitrogen 
Serum 
Total Bilirubin 
SOOT iASTl 
SGPT (ALT) 
Alkaline Phosphate 
Total Protein 

Albumin 
Globulin 

Hematology 
Hemoglobin 

Hematocrit 

Males 
Females 
Males 
Females 

White Blood Cells (WBC) 

>:0.71 mmol/L 
> 30 mg/dL 
> 2 mg/dL 
> 2 mg/dL 
> 150 U/L 
> 165 U/L 
> 390 U/L 
> 10 g/dl 
< 4.5 g/dl 
< 2.5 g/dl 
< 1 g/dl 

<11.5 g/dl 
< 9.5 g/dl 
< 37\ 
< 32% 
< 2.8 or > 16 x 101/L 
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Neutrophils 
Lymphocytes 
Monocyte a 
Basophile 
Eosinophil a 
Bands 
Platelets 
Segmented Neutrophils 

8.5.2.1 Serum Chemiatry 

<: 15\ 
:> 75% 
:> 15\ 
:> 10\ 
:> 10\ 
:> 10\ 
:> 700 X 109 /L 
<: 15\ 

Mean changes from baseline to final visit for chemistry variables 
are demonstrated in appendix 8.5.2.1. There were no clinically 
significant changes observed in serum chemistry values. 

A display of the number of patients in each group with abnormal 
lab values is listed in appendix 8.5.2.1. With respect to 
clinical (blood) chemistry, generally very few patients (0-2\) 
had values of potential clinical concern in any of the three 
treatment groups. The greatest percentage of patients flagged in 
the paroxetine group was for urea where 3 (2t) of patients were 
flagged. 

Comparable mean changes and comparable proportions of patients 
with laboratory values of potential clinical concern were seen 
across all treatment gzoups. 

Three patients withdrew due to an abnormal laboratory finding, of 
whom two were on paroxetine. All patients were due to 
abnormal liver function tests, one patient was diagnosed ao 
having hepatitis A. The two paroxetine patients are described 
below. 

Patient number 116.005.0018 was a 24 year old male who was 
assigned to receive 40mg paroxetine. After 2 months of this 
treatment, the patient developed elevated ALT (baseline• 15; day-
57• 107) and AST (baseline• 31; day-57• 228} and was withdrawn 
from the study. Two months after withdrawal from the study, liver 
function test values had returned to normal. The investigator 
reported these findings as probably related to study medication. 

Patient number 136.035.0262 (paroxetine) was withdrawn due to 
abnormal liver function test values. This adverse experience was 

as serious. The patient was a 54 year old female who 
had been receiving paroxetine 40mg for 5 days when she developed 
jaundice and elevated transaminattes. Viral flcrr· _ning :"':'evealed 
hepatitis A infection. The investigator all of the 
events to be unrelated to study medication (although hepatitis 
was elsewhere initially reported as probably related) . This 
adverse experience was continuing at the end of the study. 
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8.5.2.2 Hematology 
With respect to hematological parameters, the greatest number of 
paroxetine patients with flagged values for any single parameter 
was 9 (2\l for eosinophile, and 2 of these patients were flagged 
at baseline. Generally, the nur . .bers of patients flagged for any 
hematological parameter for any treatment group was extremely 
small, ranging from 0 - 2\. 

Comparable mean changes and comparable proportions of patients 
with laboratory values of potential clinical concern were seen 
across all treatment groups. 

There were no dropoutQ due to hematology abnormalities. 

All-in-all, there were no hematologic data that indicated safety 
concerns in the OCD database. 

8.5.2.3 Urinalysis 
Urinalysis data was not addressed in the Integrated Summary of 
Safety. Urinalysis data is not available for study 136. Studies 
116 and 118 present partial urinalysis data. There are no 
reported dropouts or serious adverse events due to urinalysis 
values in any study. 

8.5.3 Vital Signa 

The following vital signs were measured in each of the 
twelve-week studies in OCD: 

•systolic blood pressure 
-lying or sitting (after 
-standing (after 1 minute' 

•diastolic blood pressure 
-lying or sitting (after 3 
-standing (after 1 minute) 

•pulse rate-lyi»g or sitting 
-standing 

•weight 

.nutesl 

Pulse rate and blood pressure data was evaluated in three ways: 

Firstly, patients were flagged if their vital signs were outside 
a prespecified range and changes from baseline exceeded 
pre-determined changes indicating levels of potential clinical 
concern. Table 8.5.3 shows these pre-determined criteria for 
potential clinical concern. 

Table 8.5.3 
Vital Signs and Weight Ranges for the Flagging of Values of 
Potential Clinical Concern 

variable 
Diastolic Blood Pressure (mmHgl 

Normal Ranae 
50 - 105 
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Systolic Blood Pressure (mmHgl 
Pulse Rate (beats per minute) 
Weight (change from baseline) 

90 - 180 
so - 120 

- 30, + 40 
- 30, + 30 

± 7% 

Secondly, mean changes from baseline for all parameters were 
calculated for each treatment group, i.e., paroxetine, 
clomipramine and placebo. 

Third the data were examined for dropouts due to abnormal vital 

In the analyses of both mean vital sign parameters and changes of 
potential clinical concern, a single baseline value was 
identified for each vital sign parameter for each patient. If a 
patient bad more than one pre-treatment observation then the 
pre-treatment observation closest to the day of the first dose of 
randomized medication was considered the baseline value. 

Appendix 8.5.3 displays the numbers of patients who were flagged 
for vital signs in the range of potentially clinically 
significant. Also displayed is a tabulation of mean change from 
baseline to last visit for vital sign variables. The proportions 
of patients with potentially clinically significant vital signs 
were comparable among the treatment groups. Mean changes in 
vital signs of paroxetine patients were not clinically 
significant. 

No paroxetine patients were withdrawn due to abnormal vital 
signs. 

8.5.4 ECGs 
There was no analysis of the effects of paroxetine on ECG 
findings in the pooled OCD data. clinically significant 
changes were seen in the ECGs of paroxetine and placebo treated 
patients in the premarketing studies of paroxetine for 
depression. 

8.5.5 Special Studies 
A pharmacodynamic study was designed to examine the effect of 
paroxetine on bleeding time, 29060/1103

• This study was designed 
to investigate whether the 5-HT depleting effect of paroxetine in 
human platelets has any effect on the bleeding time in healthy 
volunteers. 20 volunteers (16 male and 4 female) were equally 
divided into 2 groups, one of which received placebo for 28 days 
and the other paroxetine 40 mg od for 21 days, after an initial 7 
day titration period from 10 to 40 mg. Bleeding times, using a 
validated Simplate device, were determined on Days 1, 28, 

329060/110, Link MH, A double-blind placebo controlled study 
to assess the effects of p<:roxetine on the bleeding time of 
volunteers. (Individual study report). 
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(predose and 4 hr postdose) and 42, where Day 1 was the first day 
of dosing. In addition, prothrombin time, activated partial 
thromboplastin time and ADP/collagen induced platelet aggregation 
were measured. No statistically significant effects were seen on 
any of • .; measured parameters with the exception of a small 
decrease in bleeding time with paroxetine (p=0.028) on day 28, 
although the change was too small to be of potential clinical 
concern. 

8.5.6 Abu•• Potential/Withdrawal Phenomenon 
Paroxetine is not a controlled substance. Paroxetine has not 
been systematically studied, in animals or humans, for its 
potential for abuse, tolerance or physical dependence. The 
sponsor reports that while the pre-marketing clinical experience 
and post-marketing experience in over 2.5 million patients 
treated with paroxetine did not reveal any tendency for any drug 
seeking behavior, these observations were not systematic and it 
is not possible to predict on the basis of this limited 
experience the extent to which a CNS active drug will be misused, 
diverted and/or abused. 

'!'here have been spontaneous reports that abrupt discontinuation 
may lead to symptoms such as dizziness, sensory disturbance, 
agitation or anxiety, nausea or sweating; these events are 
generally self-limiting. 

8.5.7 BurneD Reproduction Studies 
There are no adequate and well-controlled studies in pregnant 
women. Pregnancy category C is currently recommended for 
labeling based on animal data (see section 4.0 Animal 
Pharmacology) . 

The effect of Paxil on labor and delivery in humans is unknown. 
Like many other drugs, paroxetine is secreted in human milk, and 
caution should be exercised when P; .dl (paroxetine hydrochloride) 
is administered to a nursing woman. 

8.5.8 Overdo•• Experience 
Human Experience - No deaths were reported following acute 
overdose with paroxetine alone or in combination with other drugs 
and/or alcohol (20 cases with doses up to 850 mg) during 
pre-marketing clinical trials for Jepression and OCD. Since 
first marketing, there have been so validated spontaneous reports 
of overdose. There have been no validated reports of 
death due to overdose where paroxetine was used alone (up to 2000 
mg) . 

Symptoms of overdose with paroxetine include nausea, vomiting, 
drowsiness, sinus tachycardia and dilated pupils. There are no 
reports of ECG abnormalities, coma, or convulsions following 

with paroxetine alone. 
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Management of overdose - Treatme1:t should consist of those 
g-:-neral measures employed in the n.'inagement of overdosage with 
any antidepressant. There are no s;>ecific antidotes for 
paroxetine. Establish and maintain un airway; insure adequate 
oxygenation and ventilation. Gastric evacuation either by the 
induction of emesis, lavage, or both, should be performed. In 
most cases following evacuation, 20 to 30 grams of activated 
charcoal may be administered every 4 to 6 hours during the first 
24 to 48 hours after ingestion. An ECG should be taken and 
monitoring of cardiac function instituted if there is any 
evidence of abnormality. Supportive care with frequent 
monitoring of vital signs and careful observation is indicated. 
Due to the large volume of distribution of paroxetine, forced 
diuresis, hemoperfusion, and exchange transfusion are unlikely to 
be of benefit. 

8.6 Snmm•ry of I>otentially Important Adverse Events Considered 
Drug Related. 

8.6.1 Mania/Hypomania 

During premarketing testing in the dep:c.;ssion NDA, hypomania or 
mania occurred in approximately 1.0% (39/3992) of Paxil-treated 
unipolar patients compared to 1.1% (2l/1868)of active-control and 
0.3% (2/625) of placebo-treated unipolar patients. In a subset 
of patients classified as bipolar, the rate of manic episodes was 
2.2% (3/134)for Paxil and 11.6% (10/86) for the combined 
active-control gr0ups. In the 542 patients in the ITT paroxetine 
treatment group u,ere were no patients with reported 
mania/hypomania. There was one patient who is in a blinded 
extended treatment group who was reported to have a hypomanic 
reaction that lasted 5 days. Treatment was not discontinued nor 
reduced in dose. 'l'he reported hypomania was considered unrelated 
to the medication by the investigator and was of no consequence. 
A past manic e9isode was a criteria for exclusion in the OCD 
pooled clinical studies. As with all antiaepressants, paroxetine 
should be used cautiously in patients with a history of mania; 
there appears to be little or no increased risk of 
mania/hypomania in the OCD patients without a history of mania 
over placebo treated patients. 

8.6.2 Seizure 

During premarketing testing, seizures occurred in 0.1% of Paxil 
treated patients, a rate similar to that associated with other 
anti-depressants. There were no reported seizures in the 
combined OCD data base. 

8.6.3 Bleeding/Purpura 

Preliminary data suggested that there may be a pharmacodynamic 
interaction {that causes an increased bleeding diathesis in the 
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face of unaltered time) between paroxetine and 
warfarin. In the spontaneous post-marketing reporting there have 
been 6 episodes of purpura with thrombocytopenia, 32 cases of 
bleeding without thrombocytopenia, 7 episodes of gynocologically 
related abnormal bleeding, and 12 other episodes of miscellaneous 
bleeding. The relationship of these events to paroxetine is not 
clear. On the other hand, Study 110 (see Section 8.5.5) suggests 
no clinically significant effect of paroxetine on bleeding. 
Nonetheless, on the basis of the spontaneous reports and a report 
of impaired platelet aggregation in the literature, 4 the sponsor 
has been asked to change its special precaution section in 
labeling because of these events: 

"Abnormal Bleeding- There have been several reports of 
abnormal bleeding (mostly ecchymosis and purpura) associated with 
parcxetine treatment, inclucing a report of impaired platelet 
aggregation. While a causal relationship to paroxetine is 
unclea:::, impaired platelet aggregation may r·esult from platelet 
serotonin depletion and contribute to such occurences." 

There is no information that the risk of purpura/bleeding is 
increased in the OCD group. 

8.6.4 Sexual Dysfunction 

Abnormal ejaculation was identified as the most reported sexual 
dysfunction in the paroxetine labeling (13% in males) . 
23% of males in the pooled OCD database reported abnormal 
ejaculation (compared to 18% with clomipramine and 1% with 
placebo) . Abnormal ejaculation caused the greatest percentage of 
withdrawals in the paroxetine group at 2.1% (corrected for 
gender), n=7 patients. In no case of withdrawal due to this 
adverse experience was the experience classified as serious. 
Analysis of the occurence of this adverse event by dose revealed 
no significant relationship between dose and abnormal 
eje&culation. 

Also, Appendix 8.5.1 identifies impotence, other females 
disorders, and vaginitis as adverse events occurring more often 
in the paroxetine treated group than in placebo. 

Tr.ere was one dropout due to groin and testicular pain that began 
4 days after the start of paroxetine treatment. This adverse 
event led to discontinuation of treatment with subsequent 
abatement of groin and testicular pain. Priapism is a rare but 
serious adverse event associated with antidepressants that 
influence the serotonin system. Whether or not this adverse 
event represents a variant of pr.iapism is not evaluatable. 

40ttervanger JP, et al. Bleeding Attributed to the Intake of 
Paroxetine [letter). Am J Psychiatry 1994; 151(5): 781-782. 
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8.6.5 Weight Change 

The majority of vital signs flagged as potentially clinically 
significant in the pooled OCD database were changes in weight 
<±7%). Of the 542 paroxetine treated parients, 11 reported 
weight gain and 13 reported weight loss. In no case did a change 
in weight lead to premature withdrawal from the study. 

8.6.6 Bepatoxicity 
Rare cases of severe hepatic dysfunction have been spontaneously 
reported in association with paroxetine use, to include one case 
of liver necrosis; a causal relationship to paroxetine is 
unproven. Section 8.5.2.1 discusses one patient (116.005.0018) 
from the OCD database with possibly paroxetine-related 
transaminase elevation, which abated on drug discontinuation. 
Otherwise, this database suggested no further evidence of 
hepatoxicity in this population. 

8.7 Significant Events Considered Unrelated to Paroxetine 

The search strategy described in section 8.4 identified 24 
patients in the OCD pooled database with serious adverse events 
(paroxetine 10/542; clomipramine 3/181; placebo 11/265). 
(Patients who clearly expe::ienced a worsening of psychiatric 
symptoms for which they were treated are not included.) Those 
events considered unlikely to be related to paroxecine treatment 
are listed in Appendix 8.7, and includes patients treated in the 
extended treatment protocols. 

8.8 Drug Interactions 

8.8.1 Drug-Demographic Interactions 
The following demographic subgroups were compared in the combined 
OCD studies database: 
-elderly (>65 years old) vs. nonelderly. 
-white vs. non-white. 
-less than vs. greater than 72.1 kg in body weight. 
-male vs. female groups. 

Statistical comparisons revealed uo significant drug demographic 
interactions in the incidence of common and drug related adverse 
events. 

8.8.2 Drug-Diaeaaa Interactions 
There has been limited clinical trials experience in the use of 
pa JXetine in patients with sytemic illness. Past studies and 
current labeling indicate that paroxetine clearance is reduced in 
patients with hepatic or renal impairment. Therefore, caution in 
the dosing and administration of paroxetine to this population is 
advised. 

8.8.3 Drug-Drug Interactions 
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Chloral hydrate-Only one study of drug-drug interactions was 
performed on this database, an investigation of potential 
drug-drug interactions of paroxetine with chloral hydrate was 
undertaken in 36 patients who received this combination during 
treatment for OCD. OVerall, no unexpected adverse experiences 
resulted from the co-administration of paroxetine and chloral 
hydrate compared with paroxetine without concomitant chloral 
hydrate. Generally no new adverse experiences, i.e. from the 
known pharmacology of the drug and from experience with 
paroxetine in depressed patients, resulted from the 
co-administration of paroxetine and chloral hydrate compared with 
paroxetine without concomitant chloral hydrate. 

Anticonvulsants-The consequences of co-administration of 
paroxetine with anticonvulsants was evaluated in a recent study 
by Andersen5

• In patients with well-controlled epilepsy, 
paroxetine was introduced at a dose of 30 mg daily while existing 
therapy (either phenytoin, sodium valproate or carbamazepinel was 
ccntinued. At paroxetine steady state, there were no changes 
either in total plasma drug concentrations or in plasma free 
fraction of any of the anticonvulsants, no significant adverse 
events were reported, and no seizures It was therefore 
concluded that the combination of with these 
anticonvulsants is safe. There were no emergent seizures in this 
sample. 

When a single oral dose of paroxetine 30 mg was administered at 
phenytoin steady state (300 mg po qd for 14 days), paroxetine AUC 
and t1/2 were reduced an average of 50\ and 35\' respectively) 
compared to paroxetine administered alone. In another study when 
a single oral dose of phenytoin 300 mg was administered at 
paroxetine steady state (paroxetine 30 mg po qd for 14 days} 
phenytoin AUC was reduced (mean 12\')compared to phenytoin 

alone. 

Based on previous studies submitted in support of NDA 20-031 the 
following conclusions were made: 

1) The steady-state pharmacokinetics of paroxetine were not 
altered when administered with digoxin at steady state. Mean 
digoxin AUC decreased by 15\' in the presence of paroxetine. 
2) A multiple-dose study has shown that there is no 
pharmacokinet.ic interaction between paroxetine and lithium 
carbonate. 
3) Co-administration of MAO! antidepressants and paroxetine 
should not be undertaken. One case of serotonin syndrome has 
been reported in a patient who began taking an MAO! three days 

5Andersen B,B et al., No influence of the antidepressant 
paroxetine on carbamazepine, valproate and phenytoin. Epilepsy 
Res 1991; 10: 201-204. 
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after discontinuing paroxetine. There were also two spontaneous 
reports of symptoms consistant with neuroleptic malignant 
syndrome after overdose with paroxetine MAOI. At least 14 
days should elapse between discontinuation of paroxetine and 
initiation of therapy with an MAOI. 
4) Adverse experiences consisting of nausea, headache, sweating, 
and dizziness have been reported by patients administered 
tryptophan while taking paroxetine. 
5) Co-administration of alcohol and paroxetine is not advised. 
6) Paroxetine is metabolized by the P450 IID6 enzyme system. Due 
to the fact that paroxetine inhibits P450 IID6 activity, the 
concomitant use of drugs that are metabolized by this system 
should be used with caution. Similarly, drugs that inhibit or 
are metabolized by the cytochrome system (such as tricyclic 
antidepressants, phenothiazines, ana type lC anti-arrhythmics 
should be used cautiously with paroxetine. Procyclidinc usage 
leads to increases in AUC, Cmax, and Cmin of paroxetine. 
7) Phenobarbital induces the metabolism of paroxetine. 
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9.0 Labeling Review 
There are some modifications that may be necessary in the section 
reviewing adverse events. The sponsor presents a table of 
adverse events that occurred of the time; a table that 
presents adverse events that of the time may be more 
consistent with current labeling practices. Within the framework 
of a table of reported adverse events it appears that the 
following adverse events were omitted from that table: 
Gastrointestinal: Dypepsia 4%, Flatulence 3%; Nervous System: 
Anxiety 4%; Musculoskeletal System: Myalgia 3%; Respiratory 
System: "Respiratory Disorder" 8%, Pharyngitis 4%. It is unclear 
what the term "respiratory disorder" means or why the term was 
deleted from the proposed labeling; the term is of little 
clinical value in its current form, but a revised table of 
adverse events that redefines terms like this has not been 
submitted. 

The proposed labeling does not list the following symptoms under 
adverse events in the infrequent or rare sections that occurred 
at least one time in the pool of 542 patients with OCD treated 
with paroxetine: leukocytosis, monocytosis, CPK increased, 
myasthenia, tendinous disorder, aphasia, confusion, 
hallucinations, incoordination, neurosis, pergonality disorder, 
vertigo, hemoptysis, larynx disorder, pleura disorder, seborrhea, 
vesiculobullous rash, blepharitis, ear disorder, eye disorder, 
mydriasis, menstrual disorder, urine abnormality, 
unintended pregnancy, and uterine spasm. Terms such as 
"menstrual disorder" are too vague to be clinically uf"eful in 
labeling. The sponsor was asked to redefine/reassign these terms 
to clinically useful terms but stated that they were not able to 
do so. 

The warning section of the proposed labeling states that patients 
should not use MAO! antidepressants and paroxetine concomitantly. 
In addition to tU.s, MAOis and paroxetine should not be used 
within 14 days of each other due to the fact that "In patients 
receiving auot:her serotonin reuptake inhibitor drug in 
combination with a monoamine oxidase inhibitor (MAO!) , there have 
been reports of serious, sometimes fatal, reactions including 

rigidity, myoclonus, autonomic instability with 
possible rapid fluctuations of vital signs, and mental status 
changes that include extreme agitation progressing to delirium 
and coma. These reactions have also been reported in patients 
who have recently discontinued that drug and have been started on 
a MAO!." This warning does not include reference to the 
serotonin syndrome . Serotonin synd·come has been reported in a 
patient who was taking paroxetine three days prior to starting an 
MAO! in an IND study. 

This proposed labeling suggests pregnancy category B. Recent 
reviews by DNDP pharmacologists have suggested changing 
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I 

paroxetine's pregnancy category to C. 1 

10. Conclu•ion• 
Two of the three studies that are presented support the sponsor's 
claim that paroxetine is safe and efficacious in the treatment of 
OCD. The single negative study presented was well designed as 
were the positive studies. This reviewer could not detect any 
significant bias or systematic error in the safety or efficacy 
analyses. 

11. Reeonnnend&tion• 
I recommend that paroxetine be approved for the treatment of OCD. 
Available data does not, however, address two important issues 
regarding the use of paroxetine in treating OCD: 

l) snfety and efficacy in a pediatric population. 
2) long-Lerm safety and efficacy. 

Accordingly, it is recommended that the sponsor commit to taking 
appropriate action to .adequately address these 
issues in labeling. 

CC: NDA 20, 031 
HFD-120 
HFD-120/GDubitsky 

/":T:'Laughren 

// u.- , J!___ 
Paul J. Andreason, M.D. 
Medical Reviewer 
Psychiatric Drug Products Group 

to Division File for NDA 20-031, January 18, 1995 from 
Steven Sparenborg, Ph.D. 
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STtJDY 116 

Table 7.2.1.1.1 and atudv lite• in atudv 116 

-unto.- C..l:elr Addn•• 
IIAXtU, l.ewia l. , Jr., M.D. Dl/llCLA • b. 27·360 

760 -.atwood Plaaa 
Loa ADgalaa, CA t0024 

alack. Donald M., M.D. P8yehiatric HDapital 
500 -on !load 
Iowa City, IA 52242 

Clar:y, CAtllr::/ll, N.D. Clary aa ... rch Ao•ociataa 
1601 concord Pika, 
Suite 92·100 
ll'illlington, 0& 1tl0l 

Daviclaon, Joaatl>aA R. T., M.D. Duke univer:aity Medical COAtar 
P.O. Box 3112 
Dept . of Paychiatry 
Du ·hall, ... 27710 

Duaoff. lllgaM A., II. D. Rocky Mot.antain Paydaiatr.ic Car:.tar 
COhn, Richard A., II. D. 4704 Street Suite 14JO 

Denver, co 10212 

Wayne, M.D. Yale univeuity SC'-l of Madici.Ae 
Dapan-t of Paychiatry 
34 Park ltr"t 
11ew a.ven, cr onu 

HDllal><lar, &ric, M.D. .._ York ,.ychiatric lnatituta 
722 ll'e•t llltb Street 
Haw York, MY 100)2 

. 
JaQika, Michael A., ... D. "-••· General Hoapital &aat 

Dept. of OCD Clioic 
auilding 1tt • 13 Street • 
tth Floor 
Cherl .. t_,, "" 021U 

U.. SUckWOD. M.D. Dept. of Peychiatry 
Hennepin County Medic:..> COAtar: 
101 Park S. 
Mi-polia, • 55415 

loaak, Michael J., N.D., Madical CDU- of .......,yl.....U 
atanchi, Micbael D., M.D., DapanMnt of Paychiatry 
Ja-. .. 1, Richerd J., M.D., 3200 Henry AYanUe 
.... al. Julia a., II.D. Pbiladelpbia. PA 1t12t 

Mallya, M.D. IICLMII • Mar:var:d 
Medical 1 
.._.. a1c1g. • - 211 
us Mill su .. t .. .. "" 02171 

•e-.IIU, Steven. M.D. autler lloapita1 
341 a1ackatana -1-...s 
P1ro¥1.-.RI OU06 

...-. John, II.D • Univeraity of 
•-•. lut.aua L . • M.D. Dapan-t of Paychiatry • 

lehavioral Sc1encea a 40212 
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Weaterw.tyar. .!OMpb, M.D., Ph.D., and 'l'ucke<, Phebe, un1vero1ty of ou.-
M.D. Health SCience• Center 

DeputMnt of Poychiatry • 
hhavioral Science• 

t30 Stanton Y- lloul..,.lrd 
-58NU 
CM<l.- C1ty, Olt 1l1t0 

Minter, Gregozy, M.D. Sl.nai -rit.,. c.ater 
Ooocl -rit.,. -
1111 MycM••rr 
2000 llellt. IU baum -
l'.ilva-. WI 
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STUDY 116 

Xncluaion Criteria 
• Patient must have met the DSM-IIIR diagnostic criteria for 

OCD. 
• The patient must have had a documented history of OCD for a 

minimum duration of 6 months. 
• The patient must have been at least 16 years old. (All 

patients less than 18 years old were required to have an 
additional written informed consent signed by a parent or 
legal guardian. l 

• Patients must have had a baseline score of 7 or above on the 
NIMHOCS and a baseline score of 16 or above on the Y-BOCS. 

• The patient must have had a HAMD score at both the screen 
and baseline visits of less than or equal to 16 on the first 
17 items of the 21-item scale. Furthermore, the response on 
item 1 of the HAMD Scale must not have exceeded the scnre of 
2. 

Exclusion Criteria 
• Patients with any Axis I disorders otner than OCD. 
• Patients with a history of major depressive disorder within 

the last 3 months. 
• Patients with personality disorders of sufficient severity 

to compromise their participation in and completion of the 
study. 

• Patients with any serious concomitant medical condition. 
• Patients with a history of seizure disorders (except for 

febrile seizures in childhood) . 
• Patients requiring concomitant therapy with other 

psychotropic drugs except chloral hydrate (up to 
for sleep d\sturbance. 

• Patients who met DSM-IIIR criterin for substance abuse 
(alcohol or drugs) within the past 6 months. 

• Patients having clinically significant abnormal laboratory 
or ECG findings at the screen (Day -14) or baseline (Day 0) 
examinations. 

• Patients who, in the investigator's judgment, posed a 
serious suicidal or homicidal risk. 

• Patients who had received other investigational drugs within 
30 days of baseline (Day O) . 

• Patients who had received other psychotropic drugs 
(including MAO inhibitors) within 14 days of baseline (Day 
0) • 

• Patients who had previously received paroxetine. 
• A postive pregnancy test was required. 

Participation in ongoing behavioral therapy (i.e., exposure 
and response prevention) during the conduct of this study 
was specifically prohibited by this protocol. 
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Study: 116 

D raphic Characteriatica 
Treatment Age {years) Sex [n{\)] Race [n(t)] I 

Groups n Mean Range Male Female White Non-White 

Parox 20mg 88 40.2 17-78 64 (73) 24 (27) 86 (97) 2(3) 

Parox 40 mg 86 42.1 19-73 62 (72) :<:4 (28) 82 (95) 4 (5) 

Parox 60 mg 85 40.0 16-73 70 (82) 15 (18) 80 (94) 5(6) 

PLAC 89 43.] 20-73 60 (67) 29 (33) 85 (94) 4 (5) 

Study: 116 I 
Patient 1::ompletlon Rates 

Treatment Numbar lntent·to· Co>m!')leters (nl %)) 
Groups Randomized Treat i; -

Sample Wk3 Wk4 Wk6 Wk8 Wk10 Wk12 

Parox 20mg 88 88 81 199%) 79 (90%) 76 186%) 75 185%) 75 (85%) 75 (85%) 

Parox40 mg 86 86 17 190%) 76 188%1 75 !97%1 71 183%1 69 (80%1 66 177%1 

Parox 80mg 86 85 73 186%) 71 (84%1 70 (92%1 70 82%1 69 (81 %) 66 178%1 

PLAC 89 89 84 (94%1 81 191%1 79 189%1 76 (85%1 75 (84%) 74 (83%) . 
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Study: 118 
Mean Change from Base.,• In Y-BOCS Total Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS . 
Treatment 

Treatment BL Mean Wk3 Wk4 Wke Wk8 Wk10 12Wk 

Groups n X n X n X n X n X n X n X 

Parox 20mg 84 25.9 84 -2.1 84 -2.5 84 -3.4 84 -3.8 84 -4.e 84 -4.0 

Parox 40 mg 83 25.4 83 -2.5 83 -4.0 83 -4.7 83 -6.8 83 -8.2 83 -e.3 

Parox eo mg 83 25.3 82 -3.7 83 -4.4 83 -5.6 83 -6.5 83 -7.2 83 -7.2 

PLAC 88 26.e 88 -2.4 88 -2.6 88 -2.8 88 -3.1 88 -2.7 88 -3.4 
2-sided p-values for pairwise comparisons 

20mgvs PLAC 0.83 0.74 0.77' 0.89 0 .. 88' 0.45 0.46' 0.47 o.se• 0.05 0.02' 0.51 0.46' 

40mg VI PLAC 0.48 0.84 0.88' 0.08 0. 18' 0.03 0.10' 0.007 0.02' <0.001 0.001' 0.004 0.012' 
60mg VI PLAC 0.36 0.09 0.39' 0.03 0.14' 0.002 0.02' 0.001 0.006' <0.001 <0.001' <0.001 0.002' 

-OBSERVED CASES ANALYSIS 
Treatment Week 

Treatment Baseline Wk3 Wk4 Wk6 Wk8 Wk 10 'Nk 12 

Groups n X n X n X n X n X n X n X 

Parox 20mg 84 25.6 77 -1.9 81 -2.3 72 -3.6 74 -4.1 69 -4.9 73 -4.1 

Parox 40 mg 83 25.4 75 -2.e 7e -4.4 70 -5.3 71 -e.3 65 ·8.7 e2 -e.8 
Parox eo mg 83 25.3 74 -3.9 72 -4.e 71 -6.1 e7 -7.0 e8 -7.6 e5 -e.o 

PLAC 88 25.e 79 ·1.9 62 -2.6 7e -2.6 75 -2.9 72 -2.5 73 -3.5 
2-sided p-values for pairwise comparisons 

20mg VI PLAC 0.53 0.97 0.82' 0.73 0.82' 0.30 0.52' 0.23 0.47' 0.02 0.02' 0.54 0.711' 
40mg VI PLAC 0.48 0.3e 0.461 0.36 0.46' 0.005 0.04' 0.001 0.003' <0.001 <0.001' 0.003 0.004' 

80mg VI PLAC 0.38 0.02 0.20' 0.02 0.201 < 0.001 0.01' <0.001 0.0021 <0.001 <0.001' <0.001 0.002' 
. ......................... _ 
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Study: 116 M•• Change from Ba1allna In NIMHOCS Total Score 
LAST OBSERVATION CARRIED FORWARC' ANALYSIS 

Treatment Week 
Treatment BLMean Wk3 Wk4 Wk6 Wk8 Wk10 Wk12 

Groups n X n X n X n X n X n X n X 
Parox 20 mg 84 9.8 84 ·0.7 84 ·0.8 84 ·1.0 84 ·1.1 84 ·1.4 84 -1.2 1 ··-Parox 40 mg 83 9.5 83 ·0.8 83 ·1.1 83 ·1.4 83 ·1.6 83 ·1.9 83 ·2.1 

' 

Parox 80 mg 83 9.1 83 -0.8 83 • 1.1 83 ·1 4 B3 ·1.6 83 ·1 .8 83 ·2.0 
PLAC 88 9.2 88 ·0.2 88 ·0.4 88 ·0.4 B8 ·0.3 88 ·0.6 88 ·0.6 

2·sided p-values for pairwise comparisons -20mg VI PLAC 0.410 1).009 0.051 0.04 0.10' 0.02 0.051 0.006 0.006' 0.005 0.0021 0.09 0.121 

40mg VI PLAC 0.481 0.03 0.12' 0.001 0.005' <0.001 <0.001 1 <0.001 <0.001 1 <0.001 <0.001 1 <0.001 <0.001' 
60mg VI PLAC 0.254 0.003 0.07' 0.001 0.002' <0.001 0.002' <0.001 <0.001' <0.001 <0.001 1 <0.001 <0.001' 

OBSERVED CASES ANALYSIS 
Treatment W•ek 

Treatment Baseline V.k3 Wk4 Wk6 Wk8 Wk 10 Wk12 

Groups n X n X n X n X n X n X n X 

Parox 20 mg 84 9.6 77 ·0.8 81 ·0.9 72 ·1 . 1 74 ·1.3 70 ·1.6 74 ·1.4 
Parox 40 mg 83 9.5 75 ·0.7 76 ·1.2 70 ·1.6 72 ·1.8 65 ·1.9 66 ·2.3 
Parox 60 mg 83 9.1 73 -0.8 72 ·1.2 71 ·1.6 68 ·1.8 68 ·2.0 65 ·2.4 

PLAC 88 9.2 80 ·0.2 82 ·0.4 76 ·0.5 75 -0.4 72 ·0.6 73 ·0.8 
2-sided p-values for pairwise comparisons 

20mgvs PLAC 0.410 0.005 0.05' 0.06 0.10' 0.02 0.05' 0.002 0.008' \).003 0.0021 0.11 0.12' 
40mgvs PLAC 0.461 0.02 0.12' 0.002 0.005' <:0.001 <0.001' <0.001 <0.001 1 <0.001 <0.001 1 <0.001 <0.001 
80mg VI PLAC 0.254 0.003 0.07' 0.001 0.04' <0.001 0.002' <0.001 <0.001' <0.001 <0.001 1 <0.001 <0.001' -UnWf\IGftted analYSIS 
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Study: 116 
MeM Clwlge from Banlne In CGI-Severity of llneu Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS 
Treatment Week 

Treatment BlMean Wk3 Wk4 WitS Wk12 

Groups n X n X n X n X n X 
Parox 20mg 114 4.8 84 ..0.3 84 -0.3 84 -0.4 84 -0.5 
Plrox40mg 83 4.8 83 ..().3 83 -0.5 83 -0.6 83 -0.8 
hrox 80 mg 83 4.7 82 ..0.3 83 ..().4 83 -o.8 83 -0.7 

PLAC 88 4.7 88 ..0.1 88 -0.2 88 ..0.2 88 -0.3 
2-sided p-values for pairwise comparisons 

20mg vs PLAC 0.78 0.08 0.34' 0.34 0.44' 0.17 0.30' 
40mgvs PLAC 0.88 0.05 0.13' 0.009 0.03' 0.002 0.01' <Ci.OC1 0.001' 
60mg vs PLAC 0.62 0.03 0.14' 0.04 0.10' 0.003 0.009' 0.001 0.005' 

OBSERVED CASES ANALYSIS 
Treatment Week 

Treatment Baser,.,. Wk3 Wk4 Wk8 Wk 12 
Groups n X n X n X n X n X 

Parox 20 mg 84 4.8 77 ..0.3 81 -0.3 87 -0.4 73 -0.5 
Parox 40 mg 83 4.8 74 -0.3 78 -0.5 88 -0.8 86 -0.9 
Parox 60 mg 63 4.7 73 -0.3 72 -0.6 84 -0.7 84 -0.9 

PLAC 88 4.7 79 -0.1 82 -0.2 71 ..0.1 73 -0.3 
2-sided p-values for pairwise comparisons 

20mg vs PLAC 0.78 0.06 0.52' 0.46 0.52' 0.09 0.12' 0.16 0.22' 
40mg VI PLAC 0.66 0.06 0.20' 0.008 0.02' 0.003 0.007' 0.001 <0.001' 
&Orr;g VI PLAC 0.62 0.08 0.14' 0.02 0.03' 0.001 0.004' <0.001 0.001' 

't.'nw 
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Study: 118 
MeM COl-Improvement Subtc.le Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS 
Treatment Week 

Treatment 2Wk Wk3 Wk4 Wk8 Wk12 
Groups n X n X n X n X n X 

Pllrox 20mg 78 3.8 85 3.8 85 3.5 85 3.4 85 3.3 
Perox 40 mg 82 3.9 3.8 83 3.3 83 3.1 83 2.9 
Perox80mg 78 3.8 82 3.6 83 3.3 83 3.0 83 2.8 

PLAC 84 3.9 88 3.7 88 3.8 88 3.7 88 3.8 
2-aldlld p-values for pairwise comparison• 

20mg VI PLAC 0.30 0.42' 0.23 0.30" 0.02 0.02' 0.11 0.12' 
40mg VI PLAC 0.32 0.29' 0.005 0.01' <0.001 <0.001' <0.001 0.001' 
80mg VI PLAC 0.08 0.131 0.01 0.07' <0.001 <0.001' <0.001 <0.001' 

OBSERVED CASES ANALYSIS 
Treatment Week 

Trutment 2Wk Wk3 Wk4 Wk8 Wk12 

Groups n X n X n X n X n X 

Pllrox 20 mg 78 3.8 78 3.5 82 3.6 88 3.2 75 3.2 
Pllrox 40 mg 82 3.9 74 3.6 78 3.2 88 3.0 85 2.8 -Parox 80 mg 78 3.8 73 3.4 72 3.2 84 2.9 84 2.8 

PLAC 84 3.9 79 3.7 82 3.8 71 3.7 73 3.5 -2-aldlld p-valun for pairwise comparisons 
20mgVI PLAC 0.32 0.82' 0.26 0.43' 0.003 0.004' 0.14 0.22' 
40mg VI PLAC 0.22 0.251 0.004 0.01' <0.001 <0.001' <0.001 0.001' 
80mg VI PLAC 0.04 0.09' 0.009 0.08' <0.001 <0.001' <0.001 <0.001' 

unw -lYSis 
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Enumeretlon of NIMHOC Score by level of Severity at Beselne versus Week 12 Study 116 

Baseline No,.,al Subclinical Clinical Severe Very Severe 
I of Patients n n n n n 

Number of patients at week 12 
raroxetine 20 mg complaters 

0 0 0 0 0 0 

jSubclinical 0 0 0 0 0 0 

pncal 37 2 17 15 3 0 
!Severe 34 1 1 11 21 0 

Severe 2 0 0 0 0 2 
Paroxetine 40 mg compllters 

0 0 0 0 0 0 
!Subclinical 0 0 0 0 0 0 

37 7 13 14 3 0 
jsevere 28 3 3 10 12 0 

. 

llfery Severe 1 0 0 0 1 0 
Paroxetine 80 mg completers 
lormal 0 0 0 0 0 0 

jsubclinical 0 0 0 0 0 0 
39 4 17 17 1 0 

jsevere 27 2 5 7 13 0 
j\lary Severe 0 0 0 0 0 0 

completers 
0 0 0 0 0 0 

jsubclinicli 0 0 0 0 0 0 
jclinlcal 48 6 6 31 7 0 -
jsevere 28 0 1 8 19 0 

Severe 0 Ci 0 0 0 0 
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Appendix 7 • 2 • 2 

Table 7.2.1.2.1 lnve8tigatora and atud site• in atudv 118 

Ceat.er A.ddnl•• 
Apter. Jeffrey T., M.D. Princeton Bia.edical Rt!aearc:h, P.A,. 330 H. Harriaon Street, 

suite 16 Princeton HJ 01540 

Ballenger, .., ..... c .. M.D. univenity of SOUth Depan..ent of Pry<:hiatry -
Room 407 USB 171 bhlev Avenue rle•ton SC 29415 

Baatani, Bijan, M.D. eaae Meatern Ae1erve 2040 Abington llOad, 
cleveland OH 44106 

Boriaon, IUcl>ard L., M.D., Ph.D. Medicine Aaaociatea, 520 ShartCD Drive, 
Jt.uguata, GA l09C7 

cain, John, M.D. St. Paul Profeaaional Building I, Fifth Floor, 5959 Many Hinu 
Blvd., Dallu, TX 15235-9101 

Cl.agbOrn, Ju.ea L., M.D. Clinical Reaearch Aaaoc1atea, lllO Freeway, Suite 555 
TX 17098 

de la Ganclara, Joae E., M.D. Doatinion Tower, ROOIIl 307•A, 1400 H.ll. lOt.h Avenue 
Miami, FL 3311< 

Diamond, Bruce I.' Prof. Behavioral Medicine Aaaociatea, Sh&rtom Drive. At.1gU.t t.a , GA 
30907 

Roberto A., M.D. Dominion Tower. Room 307-.,, 1400 H.ll. 10th Avem.le, 
Miami, FL 33136 

Ferguaon, Ja.ea M., M.D. Phara&cology aeaearch corporation, 44i B&lt 6400 south, Suite 
351). Murray, UT 14107 

Lydiard, Robert B., M.D. Medical Univeraity ot South carolina, Deput-.'lt of PII)'ChiAtry 
- Room. 4.01 USB, 111 A&nley Avenue. Cb&rleaton, sc 29415 

Melt:er, Herbert Y., M.D. caae Meatern Reaerve t.Jniveraity. 2040 Abington RoAd, 
Cleveland, OH 44106 

Nin&n, fhih.p T., M.D. The £mary Clinic Department of raychiac.ry. 1365 Clifton Road, 
liE- Room S301 Atlanta GA 30322 

Pigott. Tereaa, M.D. Georgetown Univera1ty Medical Center, DepartMnt of 
POythiatry, ICDCer-Ccgan Building - Ia. 316. 3100 Reaervoir 
ROAd N.tf. DC 

Sheehan, David. V., M.D. u.s. F. Paychiatry Center Oniveraity Profeaaiaaal o.nter. 3515 
£aat Fletcher Avenue. Suite 321, T-, FL 33113 

ZAjec:JUI, John, M.D. - St. Luke'• Medica.l Center, Ruah Inatitu.te 
tor Mental Well-Being, 17lS w. H&rriaon Street, SUite 955 
ChiC&Qo, IL 60612 
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Appendix 7.2.2 

and &xcluaion Criteria for Study 118 

Incluaion Criteria 
•The patient must have been at least 16 years old. (All patients less than 18 
years old were required to have an additional written informed consent signed by 
a parent or :egal guardian.) 
•Patient must have met the DSM-IIIR diagnostic criteria for oco. 
•The patient must have had a documented history of OCD for a minimum duration of 
6 months. 
•Patients must have had a baseline score of 7 or above on the NIMHOCS and a 
baseline score of 16 or above on the YBOCS. 
•The patient must have had a HAMD score at both the screen and baseline visits of 
less than or equal to 16 on the first 17 items of the 21-item scale. 
FUrthermore, the response on item 1 the HAMD Scale must not have exceeded the 
score of 2. 

informed consent was obtained for all eligible patients. 

Bxclueion Criteria 
•Patients with a history of major depressive disorder within the last 3 months. 
•·Patients with personality disorders of sufficient severity to compromise their 
participation in and of the study. 
•Patients with body dysmorphic disorder as a primary diagnosis (DSM-IIIR 300.70). 
•Patients with a history of bipolar affective disoraers. 
•P•tients with any serio.1s concomitant medical condition. 
•Patients with a history of seizure disorders (except for febrile seizures in 
childhood) . 
•Patients requiring concomitant therapy with other psychotropic drugs except 
chloral hydrate (up to 1000 mg) for sleep disturbance. 
•Patients who met DSM-IIIR criteria for substance abuse (alcohol or drugs) within 
the past 6 months. 
•Patients having cLinically significant abnormal laboratory or ECG findings at 
the screen (Day -14) or baseline (Day 0) examinations. 
•Patients who, in the investigator's judgment, posed a serious suicidal or 
homicidal risk. 
•Patients who had received other investigational drugs within 30 days of the 
baseline visit (Day 0) . 
•Patients who had received other psychotropic drugs (including MAO inhibitors) 
within 14 days of the baseline visit (Day 0) . 
•Patients who had previously received paroxetine. 
•Patients currently receiving any of the following drugs or drug classes: 
guanethidine, clonidine, methylphenidate, cimetidine, warfarir>., digoxin or 
sulfonylurea&. 
•women of childbearing potential who were lactating or had a positive pregnancy 
test at screening. 
•women of childbearing potential who did not employ adequate means 

i.e., oral contraception, systemic contraception (i.e., 
Norplant), surgical sterilization, I.U.D., and diaphragms in conjunction with 
spermicidal foam condom. Women who were 6 months postmenopausal were not 
considered to be <·f childbearing potential. 
•Participation in ongoing behavioral therapy (i.e., exposure and response 
prevention! during the conduct of this study was specifically prohibited. by this 
protocol. 
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Appendix 7 • 2 • 2 

Schedule of A8sesaEAnts in Studv 118 
I I 

Visit Screening Ba•eline 1 2 l 4 6 I 10 12 Polt 
Studv 

Evaluation 

Med t· psych history X 

Pregnancy test X 

ECG X 

HAMD X " 
Inclusion/Exclusion X " 
Randomization " 
Bff ... ..;.,.,y Bvaluati..>ns 

Y-BOCS X " X X X X X X X X 

NOMHOCS X " X X X X X X X X 

SCL-90 X " X X X X X X X X 

CGI " X X X X X X 

GAF " X " X 

Safety Evaluations 

Physical exam " X X 

Vital signs X X " " " " X " " 
Laboratory exams " X 1t 1t 1t 1t ,_._ 

• Body weight X X X ... " X X X 

Adverse events X X X ' i X X X X " X X 
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Appendix 7.2.2 

Study 118: Demographic Characteristics 

Age (years) Sex [n (\) 1 Race [n(\)] 
Treatment 

Groups n Mean Range Male Female White Non-White 
-

Paroxetine 82 41.3 19-77 44 (54) 38 (46) 77 (94) 5 {6) 

Clomipramine 82 36.0 17-66 48 (59) 34 (42) 75 (92) 7 (9) 

PLACEBO 77 36.3 16-67 54 (70) 23 (30) 7l (92) 5* (6) 

Study 118: Patient Completion Rates 

Intent- Completers (n(\)] 
Treatment Number to 

Groups Randomized -Treat Wk 4 Wk 6 Wk 8 Wk 10 Wk 12 Sample 

Parox 82 79 59 (75) 55 (70) 55 (70) 53 (67) 53 (67) I 

CMI 82 78 61 (78) 58 (74) 58 (74) 55 (71) 53 (68) I 

PLACEBO 77 75 68 { 91) 60 (80) 60 (80) 57 {76) 56 (75) 

Study 118: Dosing Information 

Mean Daily Dose (mg/day) for Completers in Active Drug Groups 
Treatment 

Groups Wk 2 Wk 4 Wk 6 Wk 8 Wk 10 Wk 12 

Paroxetine 44.3 53.8 54.7 56.9 56.3 56.8 

Clomipramine 89.3 142.4 155.5 164.2 170.3 163.3 
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Appendix 7.2.2 

Study 118: Change from Baseline in YBOCS Total Score 

LAST OBSERVATION FORWARD ANALYSIS 

Treatment Week 

Treatment BL Mean Wk 4 Wk 6 WkB Wk 10 Wk 12 

GrouD& n X n X n X n X n X n X 

Paroxetine 79 23.3 79 -3.7 79 -4.4 79 -5.4 79 -5.2 79 -5.6 

Clomipramine 78 23.9 78 -4.9 78 -6.1 78 -7.7 78 -7.7 78 -7.7 I 

PLACEBO 75 24.7 75 -3.5 75 -3.4 75 -3.5 75 -4.2 75 -4.6 

2-sided D-values for pairwise comparisons 

Par vs PBO 0.797 0.318 0.085 0.364 0.398 

CHI VB PBO 0.111 0.006 <0.001 0.002 0.009 

Par vs CY.I 0.175 0.076 0.027 0.023 0.070 

OBSERVED CASES ANALYSIS 

Baseline Wk 4 Wk6 Wk 8 Wk 10 Wk 12 

n X n X r.. X n X n X n X I 

Paroxetine 79 23.3 66 -4.5 60 -5.1 57 -6.9 54 -6.7 53 -7.4 I 

Clomipramine 78 23.9 66 -5.4 58 -7.1 57 -9.2 55 -9.0 54 -9.1 

PLACEBO 75 24.7 69 -3.7 67 -3.7 63 -4.0 60 -4.6 56 -5.6 

2-sided p-values for pairwise 

Par VB PBO 0.430 0.206 0.015 0.112 0.193 

CHI VB PBO 0.073 0.002 <0.001 0.001 0.015 

Par VB OU 0.320 0.070 0.068 0.098 0.268 
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Appendix 7.2.2 

Study 118: Mean Change from in NIMHOCS Total Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS 

Treatment Week 

Treatment SL Mean Wk4 Wk 6 Wk 8 Wk 10 Wk 12 

GrouDs n X n X n X n X n X n X 

Paroxetine 79 8.8 79 -0.8 79 -1.0 79 -1.3 79 -1.3 79 -1.4 

Clomipramine 78 8.9 78 -1.0 78 -1.4 78 -1.7 78 -2.0 78 -2.1 

PLACEBO 75 8.9 75 -0.8 ?5 -0.8 75 -0.8 75 -0.9 75 -1.0 

2-sided p-values for pairwise comoarisons 

Par vs PBO 0.763 0.304 0.051 0.188 0.239 

CMI vs PBO 0.218 0.007 0.001 <0.001 0.002 

Par vs CMI 0.345 0.092 0.113 0.020 0.046 

OBSERVED CASES ANALYSIS 

&aseline Wk 4 Wk 6 Wk8 Wk 10 Wk 12 I 

n X n X n X n X n X n X 

Paroxetine 79 8.8 65 -1.0 59 -1.2 57 -1.6 54 -1.7 53 -1.9 

Clcmipr-ine 78 8.9 " -1.1 58 -1.7 56 -2.1. 56 -2.5 54 -2.6 

PLACEBO 75 8.9 70 -0.8 68 -0.8 63 -0.9 60 -1.1 56 -1.4 

2-Bided "D-values for _pairwise comparisons 

Par VB PBO 0.377 0.215 0.026 0.075 0.164 

CMI VB PBO 0.164 0.002 <0.001 <0.001 0.001 

Par VB CMI 0.626 0.074 O.H5 0.037 0.075 
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Appendix 7.2.2 

Study 118: Change from Baseline in CGI Severity of Illness Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS 

Treatment Week 

Treatment BL Mean Wk -l Wk8 Wk 12 

Groups n X n X n X n X 

Paroxetine 79 •. 5 79 -0 .• 79 -o.5 79 -0.6 
Clomipramine 78 41.5 78 -o.5 78 -0.7 78 -0.8 

PLACEBO 75 41.6 75 -0.41 75 -o.• 75 -0.41 
2-sided r:-values for pairwise comparisons 

Paroxetine vs PBO 0.556 0.362 0.239 

04I VB PBO 0.638 0.031 0.014 

Paroxetine vs 041 0.28-l 0.203 0.193 

OBSERVED CASES ANALYSIS 

Baseline Wk4 Wit 8 Wk 12 I 

n X n X n X n X i 

Paroxetine 79 41.5 65 -0.4 55 -0.7 53 -0.9 

Clomipramine 78 4.5 " -0.5 s: -0.9 53 -1.0 
PLACEBO 7S 4.6 69 -0.4 63 -0.4 56 -0.5 

2-sided 1 -values for pairwise comparisons 

Paroxetine va PBO 0.97S 0.093 0.0(! 

041 va PBO 0.450 0.007 0.010 

vs 04I 0.442 0.319 0.6041 
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Appendb: 7.2.2 

Study 118: Mean CGI Improvement Subscale Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS 

Treatment Group Wlc:4 Wk 8 Wk 12 
n X n X n X 

Paroxetine 79 l.l 79 3.0 79 2.9 

Clomipramine 78 3.2 78 2.8 78 2.7 

PLACEBO 75 3.4 75 3.4 75 3.3 
2-Bided p-values for pairwise comparisons 

Paroxetine VB PBO 0.448 0.022 0.046 

011 VB PBO 0.123 c:O.OOl 0.002 

raroxetine vs CMI 0.425 0.184 0.265 

OBSERVED CASES ANALYSIS 

Treatment Group Wk 4 Wk 8 Wk 12 
n X n X n X 

Paroxetine 65 3.1 55 2.8 53 2.6 
Clomipramine 66 3.1 55 2.5 53 2.4 

PLACEBO 69 3.3 63 3.3 56 3.1 ·' 
2-sided p-values for pairwise comparisons i 

I 

Paroxetine vs PBO 0.103 0.006 0.017 

CMI VB PBO 0.079 c:O.OOl 0.002 

Paroxetine vs CMI 0.917 0.194 0.466 
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Appendix 7.2.2 

Bnumaration of RXM&OC Gcore by L•v•l of Severity at Baseline versua week 12 Study 118 

BaseL.ne Normal Subclinical Cli.nical Severe Very Severe 
I of Patients n n n n n 

Number of patients at week 12 
comcleters 

0 0 0 0 0 0 

Subclinical 0 0 0 0 0 0 
47 5 18 22 2 0 

Severe 6 0 1 3 2 0 
Very Severe 1 0 0 0 1 0 

co tDleters 
Normal 0 0 0 0 0 0 

0 0 0 0 0 0 
Clinical 34 5 l4 15 0 0 
Se .. ., .. -e 20 2 6 6 6 0 
Very Severe 0 0 0 0 0 0 

I 

Normal 0 0 0 0 0 () 

0 0 0 0 0 0 
46 4 7 35 0 0 

Severe 11 1 1 5 4 0 
r..rerv Severe 0 0 0 0 0 0 -

Page 68 NbA 20,031-8007 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



Appendix 7 • 2 • 3 

OF INVESTIGATORS: STUDY 136 

Ait, Fares, Dr. 

Alvarez, Enrique, Dr. 

Ansseau, Marc, Dr. 

Arnoux, A., Dr. 

Barbier, J. F. , Dr. 

Bardel, J., Dr. 

Barrere, Jacques, Dr. 

Bartholome, F., Dr. 

Bejerot, Susanne, Dr. 

Bernon, A., Dr. 

Bimes, P . , Dr. 

Blauwblomme, J.F., Dr. 

Bollen, Jos, Dr. 
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Dole, France 
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France 
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30, Rue De La Voie-Romaine 
Nice, France 

Division of Psychopharmacology 
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Lacombe Street 
Montreal, Quebec, Canada 

Clinica Universitaria De Salvador, 
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31008 Pamplona, Spain 

80 Rue Martre 
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France 
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Lyon, France 
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3 R•.1e Marceau 
3:.1000 Auch 
AUch, France 

3 Square Du Dr Leon Martin 
38000 Grenoble 
Grenoble, France 
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Clinica Psichiatrica 1 
Universita Degli Studi Di Torino 
Via Verdi, 8 
10126 
Torino, Italy 

119 Rue de la Pompe 
75116 Paris, France 

St. Psychiatrisch Centrum 
Rosenburg Oude Haagweg 377 
2552 Gb•s Gravenhage 
Netherlands 

C.H.R. De Lil.le 
57, Boulevard De Metz 
Lille, France 

20 Rue Alsace Lorraine 
31000 Toulouse 
Toulouse, France 

Clinic 
M4-Mcewan Building 
St. Hospital 
409 Tache 
Manitoba, W-ING. canada 

3 Rue Remusat 
31000 Toulouse 
Toulouse, France 

Clarke Institute of Psychiatry 
250 College Street W 
Room 814 
Toronto. ONTARIO. Canada 

Disorders Clinic 
Psychiatric Unit 

St. Josepl:•' s Hospital 
SO Charlton Ave. East 
l!amilton, ON".;'U.Io. canada 

Refuge De La Sainte Fami:i.!e 
Du Couvent 39 

1'100 Mouscron 
Belgium 

Psychiatrisch Centrum Licht en Kracht 
Dennenweg 9 
9404 Aasen 
the Netherlands 

Aasen, Netherlands 
Hopital Vincent Van Gogh 
Rue De L'Hopital 55 
6030 Marchienne-Au-Pont, Belgium 
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Appendix 7.2.3 

Study 136: Inclusion/Exclusion Criteria 

Inclusion Criteria 
-Male and female patients aged 16 to 70. 
-Patient must have met the DSM-III-R diagnostic criteria for OCD. 
-The patient must have had a documented history of OCD for a 
minimum duration of 6 months. 
-Patients must have had a baseline score of 7 or above on the 
NIMHOCS a baseline score of 16 or above on the YBOCS. 

Exclusion Criteria 
-Patients with a history of major depressive disorder within the 
last 3 months. 
-OCD must be the primary diagnosis; other psychiatric diagnoses 
not excluded 1nay be present as long as they are 
considered secondary to OCD. 
-Patients with a history of bipolar affective disorders. 
-Patients with any serious concon;itant medical condition. 
-Patients with a history of seizute a;.sorders (except for febrile 
seizures in childhood) . 
-Patients requiring concomitant therapy with other psychotropic 
drugs except chloral hydrate, temazepam, or triazolam for sleep 
disturbance. 
-Patients with a history of substance abuse (alcohol or drugs) 
within the past 6 months. 
-Patients having clinically significant abnormal laboratory or 
ECG findings at the screening or baseline examinations. 
-Patients who, in the investigator's judgment, posed a serious 
suicidal or homicidal risk. 
-Patients who had received other investigational drugs within 90 
days of the baseline visit. 
-Patients who had received other psychotropic drugs within 14 
days (or 28 days if depot neuroleptic)of the baseline visit. 
-Patients who had previously received paroxetine. 
-Patients currently receiving any of the following drugs or drug 
classes: class 1c anti-arrhythmics and oral anticoagulants. 
-Pregnant or lactating women. 
-Patients with urinary retention or closed angle glaucoma. 
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Appendix 7.2.3 

Table of Aa••••-nts in Study 136 

Procedure Screen Basel Active Phase 
Week -2 0 1 2 3 4 6 8 10 12 
Med/Psych History X 

History of X 

Physical Exam X X 

Inclusion/exclusio X X 

DSM-IIIR axis I&II X 

Y-BOCS X X X X X X X X X X 

NIMHOCS X X X X X X X X X X 

MADP..S X X X X X X X X X X 

SCL-90 X X X X X 

CGI X X X X X X X X X 

Patient's Global X X X X X X X X X 

Dose Change X X X X X X 

Vital signs X X X X X X X X X X 

Labs • X X X X X 

ECG X 

Limited symptom X X X X X X X X X 

Concomitant X X X X X X X X X X 

Adverse events X X X X X X X X X 

*-If abnormal at assessment 
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Appendix 7.2.3 

Study 136: DemoaraDhic Characteristics 

Age (years) Sex [r.(\-)] Race [n(\-) l 
Treatment 

Grouns n Mean Range Male Female White Non-White 

Paroxetine 201 37.8 17-72 90 (45) 111 (55) 199 (99) 2 (1) 

Clomipramine 99 38.4 16-70 56 (57) 43 (43) 96 ( 97) 3 (3) 

PLACEBO 99 37.8 19-74 44 (44) 55 (56) 95 (96) 4 (4) 

( -
Study 136: ratient Completion Rates 

I I 
Intent-to Completers (n(\-)] 

Treatment Number -Treat 
Groups Randomized Sa le Wk 4 Wk 6 Wk 8 Wk 10 Wk 12 

Parox 205 201 182 (91) 175 (87) 167 (83) 156 (78) 152 (76) 

CMI 101 99 80 (81) 76 ( 77) 72 (73) 65 (66) 64 (65) 

PLACEBO 100 99 85 (86) 78 (79) 69 (70) 62 (63) 60 (61) 

Study 136: Mean daily dose by visit 

Mean Daily Dose (mg/day) for in Active Drug Groups 
Treatment 

Groups Wk2 Wk4 Wk6 Wk 8 Wk 10 Wk 12 

Paroxetine 24.4 39.6 45.3 49.4 50.9 49.5 

__Slomipramine 68.4 129.0 146.4 165.4 174.6 173.9 
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Appendix 7.2.3 

Study ll&: Mean Change from &a•eline in YBOCS Total Score 

LAST OBSERVATION CARRIED FORMARD ANALYSIS 

lleek 

BL Mean llk4 llk6 Ilk I Ilk 10 Ilk 12 

GrOUDe n X n X n X n X n X n X 

Paroxetine Ul 25.7 Ul ·4.2 Ul ·4.1 ua ·5.6 Ul •6.4 1,. -6.9 

C1oaiDr .. ine 94 24.7 94 ·4.5 94 -5.4 94 -6.1 94 -6.4 94 
_,_, 

PLACEBO " 26.) " ·3.2 " -2.7 " -3.3 " •3.6 " -3.9 

2- aided D-valueB for Dairwiae COIID&riaone 

Paroxetine ve PBO 0.294 0.501° 0.114 0.255° 0.005 0 0 032° 0.009 0.021° 0.002 o.01o0 0.002 0. Cl'' 

Oil ve PBO 0.029 o.ou' 0.111 o.ou' 0.002 0.003° 0.005 0.001° 0.009 o.oo&' o.ooa 0.007 

Paroxatlne ve Oil O.U7 0.051° 0.625 0.403° o.uo 0.116° 0.502 0.120° 0.945 0.515° 0.911 0.456° 

OBSERVED CASBS IINALYSIS 

Treat-nt Meek • 

TreatMnt 
••••line llk4 Ilk& Ilk I Ilk 10 Ilk 12 

Groupe 
n X n X n X n X n X n X 

Paroxetlne 191 25.7 110 -4.5 176 •5.1 167 ·6.2 151 -7.9 14? -1.6 

Cloaipr .. lne 94 24.7 10 ·4.9 " -6.1 72 -7.0 67 -1.2 64 -9.1 

PLACDO " :U.J 15 ·3.6 I] ·3.6 " ·4.1 60 -s.t 61 -s.t i 

for pairwiee cooparieone 

Paroxetine ve PBO 0.294 o .so1' 0.115 0.270° 0.010 o.ou' 0.031 o.u7° 0.060 0.229° 0.022 0.366° 

011 ve PBO 0.029 0.026° 0.127 0.143° 0.002 o.oos' 0.015 0.010° 0.071 0.102 0.022 0.072° .. 
Paroxatine va o.u7 0.051° O.UI 0.534° 0.271 0.168° 0.41] 0.1141 0.120 o.tn' 0.610 o.uo' 

0 Un· - L- - _,_ ·-
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Appendix 7.2.3 

Studv ll&: Mean CMnqe from Bueline in NIMHOCS Total Sc<>re 

LAST OBSERVATION CARRIED ANALYSIS 

TreatMnt Meek . . 
Treat.Mnt BL Mean Wk4 'Ilk& Wk8 'Ilk 10 'Ilk 12 

GrO\Ipl .. X n X n X n X n X n X 

Paroxetine Ul '·' 191 •1.1 Ul ·1.4 Ul •1.7 191 -2.0 151 -2.2 

ClcalorulM 94 9.7 -1.1 94 -1.4 _,_. •1.1 ,4 -1.1 ,. -2.2 

PLACDO " 10.0 ,. -0.1 ,. -0.7 ,. -o.t !II -1.0 ,. -1.1 

2-lided p-valuelt for pairvlee 

Paroxetine v• •ao 0.2)0 o.n•' 0.221 0.3211 0.00& 0.0301 0.009 0. 0071 0.002 0.0071 0.001 o.oo5' 

Oil VI PB0 o.z5& o.us' 0.225 0. 2071 0.031 0. 0251 0.015 0. 0071 0.0, o.o251 0.007 0.0071 

Paroxetine VI OII o.ett 0.1551 0.134 0.&311 0.138 o.&u' 0.4111 0.512 0. 9401 0.92& o. 7111 

OBSIIIVED CASES ANALYSIS 

TreatiDent Week 
TreatMnt 

&a•ellne Wk4 'Ilk& 'llk8 'Ilk 10 'Ilk 12 
Group• .. X .. X n X n X n X n X 

Paroxetine lt8 9.1 110 -1.2 17& ·1.& 167 ·2.0 151 ·2.& 147 -2.8 

Clcalprulne 94 9.7 80 ·1.) " ·1.7 72 -2.1 17 -2.5 54 ·).0 

" 10.0 IS -0.9 ll ·0.9 " -1.2 &0 -1.9 u ·1.7 

p·value• for palrwl•e compariaona 

w PBO 0.2)0 0.)241 0.2J& o.n9' 0.015 0.101 1 0.020 o .ou' o.o·n o.ue' 0.00' o .us' 

OII VI PB0 0.25& o .ns' 0.2)2 0 .10&1 0.020 o.on' 0.021 o.on' O.U4 O.l5&' 0.007 o .on' 

___laroxetlne va CMI o .• , o.as5' 0.772 o.ns' 0.74) O.l981 0.&7) o.nt' 0.7&5 o.no' 0.)401 

' Unweighted analysi• 
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Appendix 7.2.3 

Study U': Mean Change fr0111 Baaeline in CGI severitY of Illne .. Score 

LAST OBSERVATION CARRIED FORWARD ANALYSIS 

Treatment Meet 

'J'reatMnt Ill. Mean Nlt4 Nit' Nit I Nit 10 Nit 12 i 

OJ:OUDa n X n X "' X n X n X n X i 

Paroxetlne 1t4 5.0 194 -o.s 194 -0.7 194 -0.9 194 -1.0 194 -1.1 

Clooolpr-ine t4 ,. -o.s 94 -0.7 ,. -0.1 !14 -0.9 ,. -1.0 

PLaCDO , 5.1 , -o.t " -o.3 " -o.t " -0.5 " -o., 

2-dcled o-valueo. for oa'.EViae e.,..adaona 

va PIO o.2n 0.7U1 0.409 o.ns' 0.002 0.004 1 0.002 o. 0021 0.001 0.0021 0.003 0.0041 

011 va PBO 0.171 o.2n' 0.104 0.114 1 0.004 0. 0021 0.024 0.041 o.ou' 0.044 o. ou' 

Paroxetine va Oil 0.657 0.1211 0.714 0 .]231 0.114 o. 514 1 0.,71 o.n,• 0.376 o.6571 0.510 0.1171 

OBSERVED CASU ANALYSIS 

TreatMnt !teet 

.... une Nltt Nit' Nit I Nit 10 Nit 12 
Groupe 

n X n X n X .. X n X n X 

Parox.etine 194 5.0 177 -0.5 171 -0.1 us -1.0 149 -1.2 147 -1.4 

ClOilioraa:..ne 94 4.9 " -o., 75 -0.9 71 -1.0 " -1.1 n -1.4 

PLACDO , 5.1 IS -0.4 1\ -O.l 76 -0.5 '0 -0.9 62 -o.t 
2-aided o-valuea for oairwiae coaoariaona 

taraxetine va P80 0.20 0.7U1 O.JSI 0.4741 0.002 0.0041 0.002 0.0021 0.081 0.0141 I). 017 o.os,:__ 

011 va PBO 0.171 O.lU1 0.205 0.0501 0.002 0.0011 0.021 0.0041 0.217 o.on' 0.073 0.0211 

Paraxatine va CMI 0.657 0.3211 0.570 o.1n' 0.519 0.2791 0.746 o.eu' 0.517 0.7441 0.717 0. 5101 

• unweighted ana.lyais 
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Appendix 7.2.3 

Studv 136: Mean CGI Imarovement Sub•eale Score 

Ll\St OIISEilVAtlOtl O!UtliD POR1QIU) IIIIIILYSIS 

Treatwtent Nlt4 Nlt6 Nit I Nit 10 WkU 

Grouo• n X n X n X n X n X 

Paroxetine Ul J.J lte ].2 191 J.D 191 2.t 191 2.1 

ClCIIionaine ts ].2 '5 ].1 n 2.1 15 :a.• n 2.7 

" ].5 " ].7 " 3., " 3.5 " 3.4 

2·aide4 o-valuee for <airwlae ca.parlaona 

Pa.raxeti.De Y8 P80 D.OIS o.Jn' cO.OOl 0.004° <0.001 a .aa2' 0.001 o. aas' 0.001 0.011° 

011 va PliO 0.045 0.112' c0.001 11.002° <0.001 <0.0011 0.001 0.003° 0.001 o.aa4' 

Pa¥OXetine va CMI 0.571 a. 542' a.u4 0.317° D.UI a .242' 0.72) 0.511° 0.441 a.to,• 

OBSIRVIID CASitS lllllU.YSIS 

'freatMnt 
Nlt4 Nlt6 Wkl Wk 10 Wk12 

Group• 
n X n X n X n X n X 

Paroxetine liD ).2 176 3.1 151 2.1 151 2.6 147 2.5 

Cloaipra•ine 10 ).1 " 2., 72 2.6 ,, 2.5 64 2.) 

PLACBIIO ].4 I) ].6 76 ].4 GO ).0 '2 :a.t 
2·a!de4 o·valuea for oairwlae ca.oarlaona 

Paraxetine va PliO 0.275 0.4161 0.002 0. 
! 0.002 o. oo5' 0.07) 0.2211 o.ou o.o11' 

CMI va PliO O.Dt9 0.1271 <0.001 0.0011 <0.001 <0.0011 0.021 0.0761 0.001 o.oot' 
Paroooetine va CMl 0.4" o.n:a' 0.2)2 o.:aoa' 0.153 0.064' 0.)21 O.l561 0.151 o.to,• 

• Unweighted analya 
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Appendix 7.2.3 

b-ratiOD of IIIIIIIOC Ieora by LeYal of le,.dty at BaoaUne verouo !leek 12 Study 136 

Baaeline NOI'IIIIll Subclinical Clinical Severe Very Severe 
1 of Pati .. nta n n n n n 

Number of oatients at week 12 
Paroxetine completero 

tronoal 0 0 0 0 0 0 
ubc:linical 0 0 0 0 0 0 

Clinical 75 17 29 26 3 0 

Severe 72 10 19 20 19 4 
lferv severe 4 1 2 0 0 1 

cOOODletero -
0 0 0 0 0 0 

Subclinical 0 0 0 0 0 0 

t!lin!er.t 34 5 20 - 9 0 0 
lsevere 29 1 ' 15 5 2 
!len ...... re 2 0 l l 0 0 
'laeebo co.Dletera 

tro ... al 0 0 0 0 0 0 

lsubc:linieal 0 0 0 0 0 G 
Clinical "?. 3 6 12 4 0 - .. 
ll ..... re 3l 4 4 ll 12 Q 

!/ery Bevere 4 0 1 0 1 2 
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X . . . A di 8 5 l 1 

Adverse events occurring at Paroxetine Clomipramine Placebo 
a rate of 1t or greater in n&542 n·181 n-265 
paroxetinb treated patients t t t 

Body •• a Whole 

Headache 25 21 29 

Asthf!nia 22 24 14 

Abdo.ninal Pain 5 2 5 

_Infection 5 3 5 
Chest Pain 3 2 2 

Trauma 3 1 4 

Back 2 1 5 

Chills 2 2 l 

r'ever 2 1 1 
Pain 2 1 3 

Cardiovaacular 

Vasodilitation 4 5 1 
Palpitation 2 1 <1 

Migraine 1 1 <1 

Postural Hypotension 1 5 <:1 

Pige•tive Syat-

Nausea 23 25 10 

Dry Mouth 18 51 9 

Constipation 16 27 6 

Diarrhea 10 4 10 

Decreased Appetite 9 7 3 
DvDepsia 4 6 7 

Increased Appetite 4 4 3 

Flatulence 3 2 4 

Lh•er Function Tests 2 1 2 
Abnormal 

Vomitinq 2 1 
:1 

G&•trointestinal Disorder 1 1 2 

1'ooth Diaorder 1 0 2 

Ulcerative Stomatitis 1 1 1 
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Weight Gain 2 5 3 

Weight Loss 2 l <l 

Kueculoekeletal 

Myalgia 3 3 4 --
..• thralgia 2 l 3 

Nervoue sy_et-

Insomnia 24 26 13 

Somnolence 24 24 1'7 

Dizziness 12 29 6 

Tremor 11 32 l 

Nervousness 8 11 8 

Libido Decreased '7 6 4 

Abnormal Dreams 4 3 1 

AnXiety 4 6 7 

Concentration Impaired 3 3 2 

Depersonalization 3 4 <l 

Myoclonus 3 5 <l 

Paresthesia 2 2 3 

Acritation 2 3 2 

Amnesia 2 3 l 

Depression 2 3 8 

Hyperkinesia 2 1 1 

Emotional Lability l 1 2 

Hyperto11ia l 1 1 

H_ypesthesia 1 1 <1 

Thinkil19' Abnormal 1 :2 <l 

lly_et-

Respiratory Disorder 8 4 12 

Pharyngitis 4 2 s 
Sinusitis 2 2 5 l -
Yawn 2 3 <1 

Couqh Increased 1 0 2 

Rhiaitia 1 2 3 

Skin/Appendage• 
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sweatinq 9 25 3 

Rash 3 1 2 

Special Sen••• 

Abnorma.L Vision 4 4 2 

Taste Perversion 2 4 0 

Tinnitus l 3 1 

tJ:rogenital Syat-

•Abnormal Ejaculation 23 18 l 

*Impotence 8 9 l 

*Female Genital Disorders 3 3 0 

*Dysmenorrhea l 0 2 

Urinary Frequency . 3 1 1 

Urination Impaired 3 10 <1 

UrinalJ'_ •·ract Infection 1 1 1 

*Vaginitis 1 1 0 

* Corrected for sex. 
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Appendix 8.5.1.2 

Summary of common, drug-related adverse experiences by assigned 
dose group in fixed-dose study 116. 

Daily Placebo 20 40 60 
Pa.roxetine mg 

Body System n•09 n*•88 n•86 n-es 
Preferred Term t t t t 

DIGI::<>aVE SYSTEM 

Constipation 9 14 19 12 

Dry mouth 7 17 23 15 

Decreased 1 8 13 12 
APPetite 

Nausea 8 20 26 18 

NERVOUS SYSTEM 

Somnolence 10 25 23 33 

Dizziness 8 15 8 12 

Tremor 1 9 15 ll 

SKIN/APPENDAGES 

Sweating 2 5 9 8 

UROGENITAL SYSTEM 

Abnormal 2 19 32 30 
ejaculation•• 

Impotence•• 2 ll 8 7 

* n=number of patients receiving the specified paroxetine dose 
**Corrected for sex. 
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Appendix 8.5.2.1 

Mean Change from baseline. to study endpoint tor chemistry parameters in clinical 
OCD database. 

Serum Chemistry Paroxetine Chlomipramir..e 
Variable 

Total Mean Total Mean Total Mean 
Patients Change Patients change Patients Change 

Urea mmol/1 135 0.1 54 0.2 55 0.1 

BUN mg/dl 245 o.s 124 0.5 54 -0.2 

Creatinine rnq/dl 379 -0.0 179 0.0 111 0.0 

Total Bilirubin 3711 -o.o 178 -o.o 109 -0.1 
mg/dl 

SOOT CAST) u/1 380 4.0 179 1.7 111 -0.3 

SGPT (ALT) u/1 378 3.8 177 -0.4 109 3.6 

Alkaline 380 2.5 63 -1.7 lOB 10.6 
Phosphatease u/1 

Total Protein 111: -0.1 44 -0.1 so -0.1 
g/dl 

Albumin g/dl 129 -0.1 51 -0.1 53 -0.1 

Globulin 99 -o.o 36 -o.o 43 0.1 

Number of Patients with Clinical (Blood) Chemistry Values of potential Clinical 
Concern by Parameter - all Studies 
Parameter PAROXETINE CLOMIPAAMINE PLACEBO 

N n t N n t N n t 
Urea 182 3 2 87 1 1 85 1 1 
Blood Urea Nitrogen 312 4 1 72 l 1 154 2 1 
Serum Cre'll.tinine 495 1 0 159 0 0 238 1 0 
Total Bilirubin 493 4 1 157 l 1 239 2 1 
AST (SOOT) 495 3 1 159 0 0 240 2 1 
ALT (SGPT) 494 4 1 158 2 1 240 0 0 
Alkaline 495 1 0 159 l l 240 0 0 
Phosphatc.se 158 0 0 76 0 0 74 0 0 
Total Protein 179 0 0 83 0 0 80 0 0 
Albumin 137 0 0 67 0 0 61 0 0 
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Appendix 8.5.2.2 

Mean Chang_e from baseline to study endpoint in clinical OCD database. 

Hematology Paroxetine Placebo Chlomi ramine 
Variable 

Total Mean Total Mean Total Mean 
Patients Change Patients Chanae Patients Chanqe 

379 -0.1 179 -0.2 lll -0.3 

Hematocrit (t) 377 -0.4 181 -0.5 108 -l.l 

WBC (:Kl01 /1) 384 -o.o 182 -0.1 lll -0.1 

Neutrophile ( t) 123 -0.8 51 0.3 52 2.4 

Lymphocytes 378 0.4 179 0.1 109 -0.2 

Monocyte& (") 376 0.1 176 0.1 107 0.5 

Basophile (\') 326 -0.0 157 0.1 103 0.1 

Eosinophile(\') 335 0.1 165 0.0 105 0.4 

Bands (t) 177 -0.1 98 0.0 55 0.1 

Seg. Neut. (\') 252 -0.4 127 -0.5 58 -0.6 

Plat (x101 /1) 378 -0.9 182 -1.7 111 4.3 

Number of Patients with Hematologic Values of 
Potential Clinical Concern by ParametP.r - all Studies Combined 

PAROXETINE C:O..OMIPRAMINE PLACEBO 
Parameter N n t N n \' N n \' 
Hemoglobin 483 0 0 158 0 0 235 0 0 
Hematocrit 4 1!7 s l 157 3 2 235 3 l 
White Blood Cells 4:H 2 0 158 3 2 238 l 0 
Neutrophils 171 0 0 81 0 0 '78 0 0 
Lymphocytes 493 l 0 158 0 0 238 0 0 
Monocyte a 492 4 l 158 4 3 237 4 2 
Basophile 452 0 0 152 0 0 220 0 0 
Eosinophil& 455 9 2 155 4 3 227 4 2 
Bands 245 0 0 76 0 0 132 l l 
Segmented 

Neutrophile 319 l 0 77 2 3 160 l l 
Platel.:ts 490 l 0 158 0 0 239 0 0 
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Appendix 8.5.3 

Number of Patients (\) with vital signa of potential 
concern in the 1,.1ooled OCD database 

Vital Sign Parameter Paroxetine Placebo Clomipramine 
N• 542 N•265 N•181 

DiastoJ.ic BP 6 (1) 5 (2) 4 ( 2) 

Systolic BP 6 (1) 3 (l) s ( 3) 

Pulse 1 (<1) 3 ( 1) 7 ( 4) 

Weight 44 (8) 15 ( 6) 11 (6) 

Mean chanqes from baseline at endpoint in the combined OCD database• 

Paroxetine Placebo Clomipramine 

Vital Sign Base- Mean Base- Mean Base- Mean 
Parameter line diff, Wk I 

line diff. line diff. 
12 Wk 12 Wit 12 

n X n X n X n X n X n X 

Systolic lyin_g_ 201 122 160 <1 99 123 67 -3 99 123 70 -<1 

Diastolic lvinq 201 77 160 -<1 99 78 67 -2 99 77 70 2 

Diastolic sittinq 341 77. 258 ---:"1 166 78 134 -1 82 74 56 4 

Systolic sittinq 341 121 258 <1 166 121 134 -2 82 116 56 3 

Diastolic standinq 539 79 412 <1 264 80 196 -1 179 78 125 <1 

Systolic standinq 539 120 412 0 264 121 196 -3 179 118 125 -1 

Pulse sittinq BPM 341 73 257 <1 166 74 134 <l 82 72 56 10 

Pulse standing 535 80 408 -<1 261 90 194 -2 178 78 124 10 

Weight 519 75 4.18 <1 259 75 199 <1 179 70 126 <1 

* n• number of patients; xa mean value at baseline or the mean change 
from baseline at Week 
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Appendix 8 . 7 

Serious adverse events judged not to be related to drug 
among the 542 subjects randomized to paroxetine in the combined 
clinical trials data base. The patient who never received paroxetine 
is not included. 

Study Patient Age Sex Daily D'lyS Adverse Experience-Result 

116 

118 

136 

136 

ID Dose to 
(mq/d) Onset 

010.0133 54 M 20 mq 57 Alcoholism-Hospitalized 

008.0075 29 F 40 mg 40 Pulmonary embolus-lost to follow-up 

035.0262 54 M 40 mg 42 Hepatitis A/jaundice-Lost to 

043.0191 60 F 40 mg 47 Accidental bum-Hospitalized 

serious adverse events judged by the reviewer not to be related to drug 
treatment among subjects in the extended paroxetine 
treatment data base. 

follow-up 

Study Patient ID Daily Adverse Experience-Result 
Dose 
(mg/day) 

126 003.0400 60 mg Alcoholism-Detox 

126 004.0004 60 mg Accidental falltAlcohol & cocain" present on 
tox screen-hospitalized 

126 008.0096 40 mg Pneumonia-Hospitalized 

126 009.0142 20 mg Alcohol abuse-Hospitalized for detox 

126 009.0245 60 mg Cellulitis-Hospitalized 

126 011.0035 50 mg Toxic syndrome-Hospitalized 

126 011.0039 20 mg Chest d/ced awaiting surgery 

126 013.0054 20 mg Incisional hernia-Hospitalized for surgery 

126 013.0338 60 mg Fractured mandible/Hospitalized for open 
reduction. 

126 014.0258 20 mg Perianal abscess-Hospitalized for surgery 

127 009.0226 60 mg Infarcted lower bowel-Hospitalized 
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in the placebo groups with sertous adver!le events chat were not 
related to psychiatric symptoms related to the disease for which they 

being treated. 
were 

Study Patient Days to Adverse Experience-Result 
ID Onset 

116 002.0115 67 Fracture left hip-Hospitalized 

116 00!1.0109 15 Lumpectomy for right breast-Malignancy 

118 006. 0042 77 Auto accident head injury unconcious-not yet 
recovered. 

118 013.9005 run-in Chest pains-Hospitalized LV patholoqy 

136 068.0408 31 Tetany and recovered 
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Memorandum 

Date: August 31, 1995 

OeTIIQM 

Department of Health and Human 1 \99S 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

SEP I 1995 

From: David Hoberman, Ph.D., HFD-713 

Thru: Satya Dubey, Ph.D. )1/1\ '1---t-1 (-
'f ·Chief, Statistical Evaluation & Research Branch (HFD-il3) 

Subject: Paxil Supplement for Obsessive-Compulsive Disorder (NDA 20-031/SEl-007) 

To: File(NDA20-031) 

Biickground 

Study I 16 conducted in the US has been accepted as one adequate and well-controlled trial 
supponing the proposed indication for Paxil. The sponsor's study repon of the European study 
136 reponed only treaiment effects based upon weighted Is means (over countries). The 
following results are the unweigbted analyses and their contrast with those reponed by the 
sponsor. 

Intent to Treat, All patients 

There were 391 patients with data available for the all patients analyses: N= 198 Paxil, N=94 
Chlomipramine, N=99 placebo). The sponsor had stated in the analysis plan: "Note that due to 
the number of centres [64] expected to contribute patients, centres may be grouped by 
country in the analysis". This was done with further groupings as follows: Belgium, France, 
Germany/ Austria/Holland, Italy/Spain, Israel, Sweden, and Ireland/UK/Canada The table beluw 
presents the 'lumbers of patients of each cell of the modified design: 

Chlomipramine 
Pa.\;1 
Placebo 

Bel6iwn France G/AIH liS Israel Sweden VUK/C 

15 
30 
16 

26 
54 
26 

17 6 5 
35 14 9 
18 7 ' 

11 
23 
12 

14 
33 
IS 
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The table below presents the Is means and p-values for the unweighted analyses ( O\ :;r countries 
and investigator) for change from baseline for the YBOC and NIMH scales using the last 
observation carried forward to 12 weeks. A total of 17 investigators with at least I empty cell 
were grouped together. 

Grouped bv Countxv 

YBOC NIMH YBOC NIMH 
Chlomipnunine 7.43 2.30 8.59 2.87 
Paxil 6.59 2.16 7.81 2.37 
Placebo 3.89 1.05 5.39 1.69 

The p-values for the Paxil-Placebo comparisons were .016 and .005 for YBOC and NIMH. 
respectively for the 'country' analysis and .036 and .09, respectively for the 'investigator' analysis. 
Thus the YBOC is statistically significant in both analyses. 

Intent to Treat, Completers 

There was a total of 273 completers: N=l47 Pa.xil, N=64 Clomipramine, N=62 placebo. The 
table below presents those results while grouping by country, only: 

Chlomipramine 
Pa.xil 
Placebo 

YBOC 

9.97 
8.06 
6.55 

NIMH 

.. .,., 
2.72 
1.97 

The p-values for the Paxii-Placebo comparisons are .3 7 and .22 for YBOC and NIMH, 
respectively. This result with a treatment difference of 1.51 on the YBOC is in contrast to that 
submitted by the sponsor at week 12, viz a p-value of .022 and a treatment difference of 2. 7. This 
discrepancy is due to the gross imbalance of treatment allocations within and between countries. 
For the 'l'IMH, the sponsor's p-value was .006 \\ith a treatment difference of 1.2, while the 
unweighted analysis produces a tr.:attnent difference of 0. 15. 

The differences between the unlnichted analyses for all patients and completers can be 
explained by the worse condition of placebo drop outs relati .. ·e to those in the Paxil group. The Is 
means of the last observation before dropping out were 2.36 for Paxil and 0.39 for placebo on the 
YBOC while the respective Is means for the NIMH were .48 and .07. The weighted means 
resulted in more comparable groups. Thus, these analyses are highly dependent on the weights 
used to combine results over country. However, in this particular circumstance, the unweighted 
analysis would be preferred since it tests the null hypothesis of whether the population me311S of 
the two groups arc the same. 

2 
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Conc!usjons 

Triall36 produces a statistically significant difference utilizing the LOCF analysis between Paxil 
and placebo on the YBOC scale whether the strata are countries or investigator (the true design). 
In both cases, 1ne treatment effect appean to be au average of approximately 2.5 points 
change from The results for the NIMH scale arc less persuasive when the investigator 
is used as the stratifying factor. 

These positive results appear to be highly dependent upon the worse condition of placebo drop 
outs relative to Paxil at the time of drop out. 

concur: Dr. Nevius f-f"''i) 

cc: Arch NDA 20-031 
HFD-120 

)id.J ---, 
David Hoberman,I::.D. 

HFD-120/Dr. Laughren. Dr. Andreason, Dr. Dubitsky, Mr. David 
HFD-713/Dr Dubey [File: DRU 1.3.2) 
HFD-713/Group 2 file 
HFD-344/Dr. Lisook 

This review consists of 3 pages of text 
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REVIEW A.ND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA 

Supplemeni SEi-009; Vol. 51.001 

Reviewer: 

Pates: 

Soonsor: 

Drug: 

Category: 

Irxljcation: 

Related IND's: 

NDA 20-031 

Steven Sparenborg, Ph.D. 

Written Review - August 15, 1995 
Approval Decision Due- March 29, 1996 
Submission Dated - March 29, 1995 

SmithK.line Beecham 

P AXIL,. (paroxetine hydrochloride) 

selective serotonin reuptake inhibitor 

panic disorder 
(already approved fvr of depression) 

Max. Recommended Dose 60 mg 

Dosage Fonns and 
Route of Admjnistratjon 

Summ11ry 

10, 20, 30, 40, 50 mg tablets for oral use 

No phannacology/tCJxkology studies were submitted with this supplement. All 
preclinical issues of With this supplement were dealt with in the original NDA and in 
the supplement for obsessive-compulsive disorder (S-007). except for the inclusion in labeling 
of rat pup deaths in n:prodw:tive studies. The following is a summary of rat pup survival 
results in peri- post-natal rat studies submitted with the original NDA: 

Two Segment I and two Segment m studies were performed in which dams bad the 
.>pportunity to give birth and raise pups through weaning age. Drug-related decreases in pup 
survival were found in each study. 

Doses of 5, 15 and 50 mg/kg were used in the fmt Segment I study. Maternal 
toxicity was present at the mid- and high-dose groups as evideocc:d by drasticaliy reduced 
weight gains, but the low dose did not affect weight gain in the dams. At the low-dose. 
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only 3/12 dams had viable young after Day 9 pp. Survival in the higher dose groups was 
accordingly less than in the low-dose group. 13/14 control aams reared pups to weaning. 

A second Segment I study used the dose of 1 mg/kg. There were no signs of 
maternal toxicity at this dose, but only 76.2% of treated pups survived until weaning. One 
of eleven treated dams suffered complete litter loss. All ten control dams raised some young 
to weaning age with a survival rate of 90.7% overall. Fetal weights were not lower than 
controls, but pup weights were not mentioned in a review of this study. 

Doses of 1, 4, and 15 mg/kg were given to pregnant rats in a preliminary, modified, 
Segment III study. Dosing only took place on the last four days of gestation and the first 
four days of lactation. This study was only mentioned briefly in our review and the only 
results included were that the pup sur· •al rates were 65 and 28% for the 4 and 15 mg/kg 
doses, respectively. 

The final Segment III study also used a modified dosing regimen. The dose of 1 
mg/kg was given to pregnant dams from Day 15 post coitum to Day 21 postpartum. Doses 
of 3.3 and 10 mg/kg were given only on Days 5 to 24 postpartum. These dosing regimens 
did not produce stgns of maternal toxicity, but survival in the group treated with 1 mg/kg 
was significantly lower than in controls. The higher doses of 3.3 and 10 did not 
affect survival. All four groups in this study had dams with reduced maternal mammary 
development, which apparently lowered survival in aU groups in a non-drug-related marmer. 
The survival rates on Day 25 were 83%, 71.4%, 93.5% and 88.2% for the C, L, M and H 
groups, respectively. The fact that the 3.3 and 10 mg/kg dose groups did not experience 
reduced survival strongly suggests that there is a critical period in which paroxetine exerts a 
lethal effect on the rat F1 generation. That period lies within the range of 4 days before birth 
to 4 days after birth. 

Re..:ommendations 

1. There are 110 toxicity findings that should clearly prevent the approval of this supplement. 
Human safety data may be more relevant for making a decision to approve or disapprove this 
request. 

2. The recommended changes in the sponsor's draft labeling, taken from pp 176-77 of this 
supplement, are found below. Deletions from their labeling are marked with a line through 
the text and additions are highlighted with shading. The corrections in the multiples of 
maximum human dose are required by a new maximum human dose (60 mg) and by policy 
changes for CDER in computing body surface area put forth in a memo from Dr. J. 
DeGeorge dated October, 1993. All calculations are also based on a human body weight of 
60 kg. The original labeling for this drug was based 0n a human weight of 50 kg. 
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Carcinogenesis: Two-year carcinogenicity studies were conducted in mice and rats given 
paroxetine in the diet at 1, S &ftd 2S mg/kg/day (miee) &ftd 1, S aftd 29 mg/IEg/day (!!Us). 
Tke oases ift tkese satdies were llllllreJtimlltely 2S (ffietise) liM 29 (flit) times t:fte 
ft'llltimtim Iiese reeelftffteftded fer h1:1man 1:1se ift lfte trealtfteftt ef deJ'Iressieft (59 mg/day) aftd 
&(Jf!F8Jtimately 21 (lftel:lse) &ftd 17 (flit) times tke lft&Jtiml:lm reeelftffteftded kl:lmaft Iiese fer tke 
t:reatflleftt ef OCD aftd Paffie Disefder (69 mg/day) 8ft a mg/kg hasis. Oft 11 mg/m .. easis, 
fbis is 2.S (rat) times the maxiiilum recommended 
human. dose .. depression; pn a mgl,m2 basi$. (or depression 
i$ sHghtly tJ:$t. fot:;(lCD Pa,nic Disontcr(5Q lllg Y•· tiJe d()S¢s used in 

e,Wyllftd 2.1 2.0 (mouse) arid 4,.8 (rat) times the . 
OCDand Panic Disorder. There was a significantly ... ······ 

Mutagenesis: no changl!s required 

Impairment of Fertility 

SeFeteftergie eempei:IMS &Fe lmewft te affeet Feflrl:ltil:leti'le ftiaeti8ft ift IIDimals. IFHfl&i.<eti 
Fef!redl:letive fttaetieft (i.e., ;A reduced pregnancy rate, taereased fiFe &BEl fl8St implafttlltieft 
lasses, deereased viaeility ef fll:lflS) was found in reproduction studies in rats at doses of 
paroxetine which were 1S er mere times file kigkest reeeftlffleftded kl:lm&B ease fer 
deflressieft (59 mg/d&)') er 12.5 er mere times the 1eeefl1ffteMed dese ef OCD aftd 
Panie Disefder (69 mg/day) eft 11 mg/lfg e11sis. These llft!-44 2.9 *i¥1-MlUJJ'for 
pep-ion fifftes or ;;.,.+ times the maximtim ree8fftlll:efteed k1:1man oases fur ilefire!is18a 
ftftd MJ:UIDfor OCD and Panic Disorder, respeeti¥ely on a mg/m2 basis. Irreversible 
lesions occurred in the reproductive tract of male rats after dosing in toxicity studies for 2 to 
52 weeks. These lesions, which consisted of vacuolation of epididymal tubular epithelium 
and atrophic changes in the seminiferous tubules of the testes with arrested spermatogenesis 
occurred at doses which were 25, 21 liM 21 times tke highest Fee81ftftleMed htifftall dese fer 
def!Fessiea, OCD aftd Paffie Disefder, FeSfleeti¥ely 8ft II mg/kg easis. These are 7.3 IJ;!) 
time& the Mrum for , 7.1 liM 7.1 and 4;1 times the mrutitftl:lm reeelmfteREled 
tl8ses fer and Panic Disorder, FeSf!eeti¥ely on a mg/m2 basis. 

NOTE: after studying the original NDA review, I have concluded that the finding of pre- and post·implantation loss 
was only marginal and was confounded by severe Jnltcrnal toxicity and, therefore, need not be included in labelling. 

Pregoaoc.:y 

Terato&enic Effects - Premancy Cate&ory-B .£ 
Reproduction studies in rats and rabbits at doses up to 59 aBEl 6 times the 
maJtiftutm Ieeelmftended lftmt&B Iiese fer &ef!ressieft (SG mg/d11y) an& tifl te 42 8ftd S times 
lhe lft&Jtimtim I!I:IIBB:R Iiese fer OCD &ftd Panie Diserder (6Q mg/day), resf!eetively eft a 
tHg/kg easis. These &Fe 1Q 9\7 (rat) and (rabbit) times the maximum recommended 
human dose. (MRJID) for depression (50 mg)and &:.3 (rat) and H J;$) (rabbit) times the 
lfliHI:imWB reeeftllfteftded kiHBaft dese OCD and Panic Disorder• on a mg(m2 
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These srudies have revealed no evidence of teratogenic effects. 

· · ····•• ·•.· .. ••. are no adequate srudies in 
pregnant women. anilmal. reproduction srudies are not always predictive of human 
response, this drug should be used during preguancy only if clearly needed. 

TO THE SPONSOR: 

As with other serotonin reuptake inhibitors, we ftnd it necessary to request that the 
decreased survival of rat pups in reproduction toxicology studies receive more emphasis in 
labeling. Because it is not clear whether this finding was related to effects of the drug on the 
developing fetus in utero or was secondary to postnatal drug effects on the dams and/or pups, 
we have labeled PAXIVD pregnancy category C. If you were to conduct a cross-fostering 
study that clearly established that the adverse effect on pup survival occurred as a result of a 
postnatal effect rather than an in utero effect of drug on the fetus, the labeling may be 
changed from pregnancy category C to pregnancy category B. We recommend that you 
sut> .nit the protocol for this study for our concurrence before initiating it. 

cc: NDA 20-031 
HFD-120 
HFD-120/GFitzgerald 

/SSparenborg 
/PDavid 

STEVEN SPARENBORG, Ph.D. 
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REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA 
Supplement SEl-007; Vol. 49.013 

Reviewer: 

Dates: 

Sponsor: 

Drug: 

Category: 

Indication: 

Related IND's: 

NDA 20.031 

Steven Sparenborg, Ph.D. 

Written Review FebruA.-y 6, 1995 
Approval Decision Due- December 7, 1995 
Submission Received- December 7, 1994 

SmithKline Beecham Pharmaceuticals 

PAXIT...TM (paroxetine hydrochlonde) 

selective serotonin reuptake inhibitor 

obsessive compulsive disorder 
(already approved for treatment of depression) 

Max. Recommended Dose 60 mg 

Dosage Forms and 10, 20, 30, 40, 50 mg tablets for oral use 
Route of Administration 

Pharmacology 

The sponsor submits two pharmacology studies to support its claim that there is preclinical 
:!Vidence that PAXIL should be effective clinically for obsessive compulsive disorder. They 
argue that chronic SSRI treatment interf::res with the ability of m-CPP to exacerbate OCD 
.'>ymptoms in humans. Furthermore, m-CPP induces repetiu\·e mouth movements in rats. 
This repetitive exaggeration of a normal behavior is suggestive of a symptom of OCD. 
Chronic treatment with paroxetine reduced this behavior in rats. The sponsors target the 5-
HT,, receptor as the mechanism through which OCD symptoms may be ameliorated. m-CPP 
acts as an agonist at this s:ic. 
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"The effect Gf 21 days administration of paroxetine, fluoxetine, desipramine (10 mg/kg, 
p.o.) and clomipramine (10, 20, 30 and 70 mglkg p.o.) on m-CPP-induced 
bypolocomotion in rats." 

Locomotion in a test box (the number of transits from one end to the other) and the number 
of rearings w.:fe reduced by m-CPP (4 and 6 mglkg, i.p.) in male CD rats. Chronic 
paroxetine and fluoxetine and the highest dose of clomipramine ,t>artially blocked this 
reduction in locomotion and rearings. Desipramine, which primarily acts as an inr.ibitor of 
NE reuptake, did not affect them. Acute pre-treatment with these drugs did not affect the 
ability of m-CPP to reduce locomotion and rearings. 

This study merely demonstrates that paroxetine can interfere with the effects of m-
CPP. In the following study, the sponsor tries to link m-CPP with OCD by suggesting that 
m-CPP-induced mouth movements model compulsive, repetitive movement' in humans. 

"The effects of repeated (daily x 21 days) doses of paroxetine and fluoxetine (10 mglkg, 
p.o.) and single doses of haloperidol (0.1 and 0.3 mglkg i.p.), amphetamine 10.5 and 1 
mglkg i.p.), clonidine (0.1, 0.2 and 0.5 mglkg i.p.), SB 206553 (10 mglkg p.o.) and 
naloxone (5 and 10 mglkg s.c.) on m-CPP-indured m.Juth movements in rats." 

The drugs were given as acute pre-treatments one hour before m-CPP or as daily treatments 
for 21 days and then the m-CPP challenge. Paroxetine reduced the number of mouth 
movement<; in a 5 min period from 142 to 88. Fluoxetine was not effective. Both paroxetine 
and tluoxetine increased the amount of m-CPP in the brain by nearly five-fold. The drugs 
given acutely, namely amphetamine, clonidine, SB 206553. and haloperidol, but not naloxone, 
reduced m-CPP-induced mouth movements. also. Naloxone increased them. The fact that 
fluoxetine did not act just as paroxetine did is unexpla.tned. It c:ll!s into question the real 
mechanism of action of paroxetme in this model. It also calls into question the 
appropriateness of the model. We have recently approved fluox.etine for OCD. 

Toxicology 

The only toxicity study submitted with this supplement was the following: 

"BRL 29060: Mutation tests with escherichia coli, WP2 pKMlOI and WP2 uvrA 
pKI\1101." 

Conducted in Welwyn. UK bv SKB. Paroxeunc was toxic to the cells at concentratiOns of 
540 Jlgfplate and greater. 400 ll£. was the highest concentratlon used 10 the mutagemclty test. 
There was no evidence of increased rewrtants wuh or without S-9 in etther strain of bacteria. 
The positive controls acriflavine. nutomycin and \!MS. ail increased tht! numbers of 
revenants. No evidence of a mutagenic dfect by paroxctine. 
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Summary 

The phannacology studies reviewed here suggest that this drug may be useful in OCD, 
but with no more significance than does the general view held by most people that SSRI's 
should be effective for this indication. There is no data to support the argument that 
phannacological intervention in OCD is mediated through 5-HT2<: receptors. Binding studies 
or functional assays of the 5-HT2.<: receptor have not bl!en done with paroxetine. The addition 
of the Ames E. coli assay does not affect our interpretations of the mutagenicity of this drug. 
This test was negative, as were all the other mutagenicity tests previously performed. 

The most significant issue for pharmacology/toxicology is the request for an increased 
clinical dose. PAXIL for depression has a recommended dose of 50 mg, but for OCD, the 
proposed recommended dose is 60 mg. Preclinical toxicity studies generally do not have the 
resolution to predict an increased risk of a relatively small dose change, such as is requested 
here. There are no toxicity studies with paroxetine that obviously warn against the dose 
increase from 50 mg to 60 mg. 

The use of a higher dose necessitates re-calculation of the dose multiples used in 
carcinogenicity and reproductive sections of package insert labeling. 

Recommendations 

I. There are no toxicity findings that should clearly prevent the approval of this supplement. 
Human safety data may be more relevant for making a decision to approve or disapprove this 
request. 

2. The following changes should be made in the labeling for this product: 

Carcinogenesis: simply change the multiples of the mg/m2 from 2.5 to 2.0 for the mouse 
and from 5.8 to 3.2 for the rat. 

Mutagenesis: no changes required 

NOTE: the changes recommended for the reproductive sections incorporate changes I have 
proposed elsewhere based on the mortality of rat pups in post-natal studies and also include 
the necessary recalculations of dose multiples reqUired by the dose increase in thts 
supplement. 
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Impairment of Fertility 

Serefeftergie eelftll&tlftds are ltllew& f8 &ffeet rep•eElt:teti'le Rifteti:eft i:ft llftlmels. lffit11lH=ed 
O.e., A reduced pregnancy rate; and increased pre- and post-

implantation losses, deeteased ef pups)-we!i were found in reproduction studies in 
rats at doses of paroxetine which were 15 or more times the highest reconunended human 
dose on a mglkg baJis, or 4.4 2.4 times on a mg/m2 basis. Irreversible lesions occurred in the 
reproductive tract of male rats after dosing in toxicity studies for 2 to 52 weeks. These 
lesiOns, which consisted of vacuolation of epididymal tubuiar epithelium and atrophic changes 
in the tubules of the testes with arrested spermatogenesis occurred at doses 
which were 25 times the highest recommended human dose on a mg/kg basis or ::f-:3. 4 times 
on a mg/m2 basis. 

Pregnancy 

Teratogenic Effects - Pregnancy Category-B C 

Reproduction studies performed in rats and rabbits at doses up to 50 and 6 times the 
recommended human dose on a mg/kg hasis or .W 8 1.9 times en a mg/m: 

basis, respectively, have revealed no evidence of teratogenic effects. However, in rats, there 
was an increase in pup deaths during the frrst 4 days of lactation. lbis effect occurred at I 
times (mglkg) or 0.16 times (mglm1) the maximum human daily dose. Tbe no effect dose for 
rat pup mortality was not determined. The cause of these deaths is not .known. There are no 
adequate and well-controlled studies in pregnant women. Because animal reproduction 
studies are not always predictive of human response, this drug should be used during 
pregnancy only if clearly needed. 

cc: NDA 20-031 
HFD-120 
HFD-120/GFitzgerald {Ji} t.j!Jj Y J 

/SSparenborg 0 I 
/PDavid 

STEVEN SPARENBORG, Ph.D. 

-. """" 
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. !**SENSITIVE*** 

REVIEW 

OF 

ENVIRONMENTAL ASSESSMENT 

FOR 

NDA 20-031 S-007 

P AXIL z TABLETS (20-mg) 

(Paroxetine Hydrochloride) 

CENTER FOR DRUG EVALUATION AND RESEARCH 

HFD-120 REVIE\V DIVISION 

DATE 26107195 
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!\DA 20-4131 S-007 Rmew !\o. 1, p. 1 

The soonsor orovides an uodated Environmental Assessment 5-007. 
7he c:ssessment includes che information summarized be lew. 

l. Date: October 28, 1994 

Name of applicant/petitioner: SmithKline 
Pharmaceuticals 

3. Aci.ciress: Four Falls Corporate Center 
Route 23 and Woodmont Avenue 
P.O.Box 1510 
King of Prussia 
PA 19406 

4. Description of the proposed action: 

sponsor indicates that the of tte proposed to 
acid a new indication, Obsessive-Compulsive 

approved application for Paxil :!. 20-mg table::s 20-
031, November 29, 1989). 

and manufacturing for supplement are 
same as described in the approved NDA and subsequent anc 

No is reported for the manufacturir.g of 
tte drug substance or products. Upriated documentation 
firms is provided. 

s. Identification of chemical substances that are the of 
the proposed action: 

Adequately described. No change from approved NDA. 

6. Incroduct ion of substances into the environment: ::::::r the 
site(s} of production: 

Adequately described. Estimates of tl'le maximum 
cc::.centration (MEECl of the major metabolite of paroxetine are 
pr:::vided. These reflect increase of less 5% to in 

approved NDA. 

' . Fate c: emitted substances in the environment: 

described. No change from approved NDA. 

e. Environmental effects of releaseri substances: 
, . 'b . .. cequate_y ec. No char.se from appt,:ved NDA . 

Use of resources and energy: 

Acequate2.y described. No char:ge from apprcved NDA. 

·• 

-./ 
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10. measures: 

Adequately described. 

11. to the action: 

No potential adverse environmental impacts been identified for 
the proposed action. 

12. List of preparers: 

The sponsor includes a list of preparers with a brief 
of their qualifications. 

13. Certification: 

The sponsor submits adequate signed by James R 
P E., Vice President & Corporate Environment & Sa:ety, 
SmithKline Beecham (October 31, 1994). 

14 . References: 

Adequate. 

15. Jl.ppendices: 

Adequate. 

Conclusions and Recommendations: A FONSI was prepared for the 
approved NDA (December 29, 1992). We recommend the same action for 
S-007 since the supplement has indicated no change in CMC, 

locations, or usage patterns that would 
a different action and the increase in the MEEC due to increased 

Mona Zarifa, Ph.D., HFD-120 

Review Completed: July 26, 1995 

Concurrence: 

siinley W. Blum. Ph.D .• HFD-UO 

.;c: Orig: NDA 2(}.031 
HFD-120/Di\ision File 
HFD-120/MZarifa 
HFD·llO/SBiwn 
HFD-120/PDa\"id 

Environmemal Scientist. COER 
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FINDING OF NO SIGNIFICANT IMPACT 

FOR 

[PAXIL® TABLETS] 
[Paroxetine Hydrochloride] 

[20-mg] 

NDA 20-031 S007 --

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

DIVISION HFD-120 
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Finding of NO Significant Impact 
NDA 20-031 8007 

Paroxetine hydrochloride Tablets 

The Food and Drug Administration (FDA) recognizes the National 
Environmental Policy Act of 1969 (NEPAl as the national charter 
for protection, restoration, and enhancement of the environment. 
NEPA establishes policy, sets goals (section 101), and provides 
procedures (section 102} for carrying out the policy. 

Environmental information is to be available to the public and 
the decision maker before decisions are made about actions that 
may significantly affect the quality of the human environment; 
FDA actions are to be supported by accurate scientific analyses; 
and environmental documents are to concentrate on timely and 
significant issues, not to amass needless detail. 

The Food and Drug Administration, Center for Drug Evaluation and 
Research has carefully considered the potential environmental 
impact of this action and has concluded that this action will not 
have a significant effect on the of the human environment 
and that an environmental impact statement therefore not be 
prepared. 

In support of their efficacy supplement 8007 for the approved NDA 
20-031 for Paroxetine Hydrochloride, SmithKline Beecham has 
conducted a number of environmental studies and prepared 
environmental assessments (21 CFR 25.3la(a) attached 

Assessmeat-Rev-iew} which evaluates the potential 
environmental impactf' of the manufacture, use and disposal of the 
drug product. See the attached Environmental 

A new indication is introduced for Paroxetine HCl, the treatment 
of Obsessive-Compulsive DisQrder. The drug is intended for use 
as 20 mg tablets to be taken orally once daily by male and female 
adults. 

The drug substance and the drug product are manufactured at the 
same sites as in the approved NDA. Updated documentation for 
disposal firms is provided in the Environmental Assessment. The 
maximum expected environmental concentration (MEEC)for the new 
indication is also provided. For details on the 
effects of paroxetine ).lydrochloride see the FONSI of approved 
NDA. 

The Center for Drug Evaluation and Research has r.oncluded that 
the product can be manufactured and used without any expected 
adverse environmental effects. Precautions taken at the sites of 
manufacture of the bulk product and its final formulation are 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



expected to minimize occupational exPosures and environmental 
release. The increase in the MEEC of the substance due to 
increased u.sage is insig .. :lificant and is not expected to be toxiC'. 
Any residues of paroxetine hydrochloride or its major metabolite 
entering the environment as a result of administering the drug to 
humans are expected to rapidly 

l\ o":'l 
DATE PREPARED BY 

Mona Zarifa, Ph.D. 
Review Chemist 
HFD-120 

Stanley W. Blum, Ph.D. 
Supervisory Chemist 
HFD-120 

-
"3" 

Environmental Scientist 
Center for Drug Evaluation and Research 

Concurred 
Robert A. Jerussi, Ph. D. 
Associate Director for Chemistry 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 

3 
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Attachments: Environmental Assessment 

CC: Original NDA 20-031/HFD-120 
Division File 
FONSI File NDA 20-031/HFD-004 
Docket File NDA 20-031/HFD-004 

Copy/HFD-019 . 
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E.NVIRONMENTAL ASSESSMENT 

Paroxetine OCD 

16 June 1995 

Prepared By: 
Corporate Environmental Research lAboratory 

Smithi<line Beecham 
709 Swedeland Road 

· Swedeland. PA 19479 

000()01 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



ITEM 

ENVIROI\1MENTAL ASSESSMENT 

fax#l 1111Paroeetine Hvdrocb!oridel Tablets 
June 16, 1995 

TABLE OF CONTENTS 

1. DATE ...................................................................................... .. 
2. OF APPUCANT ......................................................... .. 
3. ADDRESS ............................................................................. . 
4. DESCRIPTION OF THE PROPOSED ACTION ..................... . 

4.1 l.:·escription of the Requested Approval .......................... .. 
4.2 Need for the Proposed Action ......................................... . 
4.3 Location where Product will be Produced ....................... . 
4.4 Locations where Product will be Used ........................... .. 
4.5 Locations where Product will be Disposed of.. ............... .. 

5. DESCRIPTION OF CHEMICAL SUBSTANCES THAT 
ARE THE SUBJECT OF THE PROPOSED ACTION ............ .. 
5.1 Complete Nomenclature ................................................. .. 
5.2 CAS Number .................... : ............................................. . 
5.3 Laboratory Code ............................................................ .. 
5.4 Molecular Formula .......................................................... . 
5.5 Molecular Weight. .......................................................... .. 
5.6 Structural Formula .......................................................... . 
5.7 Descnptlon .................................................................... .. 
5.8 Additives ......................................................................... . 
5.9 Impurities ........................................................................ . 

6. INTRODUCTION OF SUBSTANCES INTO THE 
ENVIRONMENT ..................................................................... . 
6.1 Introduction from Production of Drug Substance ............ . 

6.1.1 Introduction from Drug Substance Production 'lt 
SmithKline Beecham (Manufacturing) Limited, 
Cork, Ireland ......................................................... .. 

6.1.1.1 Waste Stream Summary and Disposition ...... .. 
6.1.1.2 Material Balance ............................................ . 
6.1.1.3 Controls Exercised on Wastes ....................... .. 

6.1.1.3.1 Air and Off-Gases .................................... . 
6.1.1.3.2 Aqueous Wastes ..................................... .. 

MADE 
APPLICANT 

PAGE 

01)0007 
000007 
000007 
000007 
000007 
000007 
000008 
000009 
000009 

000010 
000010 
000010 
000010 
000010 
000010 
000010 
000011 
000011 
000011 

000011 
000011 

000011 
000012 
000012 
000012 
000012 
000012 

000002 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



ITEM 

ENVIRONMENTAL ASSESSMENT 
Pax#/ "'IParoxetine Hydrochloride) Tablets 

June 16, 1995 

6.1.1.3.3 Biotreatment System ................................ . 
6.1.1.3 .4 Solid Waste ............................................ . 

6 .1.1. 4 Certification of Compliance . . . . . . . . . . . . . . . . . ...... . 
6.1.2 Drug Substance Production at Irvine ...................... . 

6.1.2.1 Waste Stream Summary and Disposition ........ . 
6.1.2.2 Material Balance ............................................ . 
6.1.2.3 Controls Exercised on Wastes ........................ . 

6.1.2.3 .1 Air and Fugitive Emissions ....................... . 
6.1.2.3.2 Aqueous Waste Disposal .......................... . 
6.1.2.3.3 Solid Waste Disposal ............................... . 
6.1.2.3 .4 Regulated Aqueous Effiuent Components .. 

6.1.2.4 Environmental Legislation .............................. . 
6.1.2.5 Emergency Response Plan ............................. . 
6.1.2.6 Spill Control ............................................. . 
6.1.2.7 Certification ofCompliance ........................... .. 

6.2 Introduction from Production of Drug Product at Cidra .. .. 
6.2.1 Waste Stream Summary and Disposition ................. . 
6.2.2 Material Balance ..................................................... . 
6.2.3 Controls Exercised on Wastes from Production ...... .. 

6.2.3.1 Air emissions ............................................. . 
6.2.3.2 Aqueous Waste ......................................... . 
6.2.3.3 Solid Waste ............................................... . 
6.2.3.4 Environmental Legislation ........................ .. 
6.2.3 .5 Safety ....................................................... .. 
6.2.3.6 Certification of Compliance ....................... . 

6.3 Introduction from Use of Drug Product ........................... . 
7. FATE OF EMITIED SUBSTANCES IN THE ENVIRON1'.ffiNT 

7.1 Metabolism ..................................................................... . 
7.2 Physical Properties ofParoxetine Hydrochloride ............. .. 

7.2.1 Water Solubility .................................................... .. 
7.2.2 Dissociation Constant.. .......................................... . 
7.2.3 OctanoVWater Distribution Coefficient.. ................ . 
7.2.4 Vapor Pressure ...................................................... . 

REDACTIONS MADE 
BY APPLICANT 

PAGE 

000013 
000014 
000014 
000014 
000015 
000015 
000015 
000015 
000015 
000016 
000016 
000017 
000017 
000018 
000018 
000018 
000019 
000019 
000019 
000019 
000020 
000021 
000022 
000022 
0000:2 
000022 
000023 
000023 
000025 
000025 
000026 
000026 
000028 

000003 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



ITEM 

ENVIRONMENTAL ASSESSMENT 
Paxii.,..!Paroxetine Hydrochloride! Tablets 

June 16, 1995 

7 .2. 5 UV /vis Spectrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
7 .2.6 Soil Sorption/Desorption <Koc) ............................. . 

7.3 Environmental Partitioning Estimates for 
Paroxetine Hydrochloride ................................................ . 

7.4 Transfonnation and Depletion Mechanisms of 
Paroxetine Hydrochloride ................................................ . 
7.4 .I Hydrolysis . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. . . . . . . . . . . . . . . .. . . . ...... . 
7.4.2 Aerobic Biodegradation ......................................... . 
7.4.3 Aqueous Photolysis ............................................... . 

7.5 Physical Property Detenninations for Paroxetine 
Metabolite (BRL 3661 OA) .............................................. . 

7.6 Environmental Partitioning Estimates for Paroxetine 
Metabolite (BRL 36610A) .............................................. . 

7. 7 Transfonnation and Depletion Mechanisms of 
Paroxetine Metabolite (BRL 366IOA) ............................. . 
7. 7 .I Aerobic Biodegradation ......................................... . 

7.8 Environmental Transport Issues ...................................... . 
8. ENN1RONMffiNTALEFFECTSOFRELEASEDSUBSTANCES 

8.1 Human and Mammalian Health Effects Sununary ............ . 
8.1.1 Acute Toxicity Studies .......................................... . 

8.1.1.1 Oral Toxicity ............................................... . 
8.1.1.2 Skin Irritation ............................................. . 
8.1.1.3 Eye Irritation .............................................. . 
8.1.1.4 Sensattzatlon ............................................... . 

8.1.2 Chronic Toxicity Studies ....................................... . 
8.1.2.1 Carcinogenicity .......................................... . 
8.1.2.2 Reproduction toxicology ............................. . 
8.1.2.3 Mutagenicity studies ................................... . 

8.2 Aqt.:atlc Toxicity Studies ................................................. . 
8.2.1 Acute Aquatic Toxicities ofParoxetine Hydrochloride 

and its Major Metabolite (BRL 36610A) ............... . 
8.2.2 Acute Aquatic Toxicity ofParoxetine Photolysis 

By-Products .......................................................... . 

PAGE 

000028 
000028 

000030 

000033 
000033 
000033 
000034 

000035 

000036 

000037 
oooo::;; 
000039 
000040 
000040 
000040 
000040 
000040 
000040 
000040 
000041 
000041 
000041 
000041 
000041 

0('0041 

000042 

000004 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



ITEM 

ENVIRONMENTAL ASSESSMENT 
Paxii""!Paroxetine Hydrochloride) Tablets 

June 16, 1995 

8.2.3 Acute Aquatic Toxicity ofBRL 36610A 
Biodegradation By-Products ................................. .. 

9. USE OF RESOURCES AND ENERGY TO PRODUCE 
DRUG SUBSTANCE .............................................................. .. 
9.1 Use of Resources and Energy at Cork ............................ .. 

9 .1.1 Effect Upon Endangered Species 
And Historic Places .............................................. .. 

9.2 Use of Resources and Energy at Irvine ........................... .. 
9.2.1 Effect Upon Endangered Species 

And Historic Places .............................................. .. 
9.3 Use ofResources and Energy at Cidra ............................ .. 

9.3.1 Effect Upon Endangt-.red Species And 
Historic Places .. .. .. .. .. .. . .. . . .. .. . . .. . .. . . . . .. .. .. . . .. .. .. . . ...... . 

10. MI11GATION IMEASURES .................................................... . 
10.1 Mitigation at Cork.................................................... .. ..... . 
10.2 Mitigation at Irvine ....... : ... ............................................. .. 

10.2.1 Energy .............................................................. . 
10.2.2 Effluents ........................................................... . 
10.2.3 Resource Recovery ........................................... . 
10.2.4 Spill Control .................................................... .. 

10.3 Mitigation at Cidra ......................................................... .. 
11. ALTERNATIVE TO THE PROPOSED ACTION .................. .. 
12. UST OF PREPARERS ........................................................... .. 

12.1 List of Contributors ........................................................ .. 
12.2 List ofPreparers ........................................................... .. 

13. CERTIFICATION .................................................................... . 
14. REFERENCES ......................................................................... . 
15. APPENDICES ........................................................................ .. 

15.1 Appendix 1: Documentation for Disposal of Drug Product 
15.1.1 Beecham Laboratories, Bristol, TN .................... . 
15.1.2 Rollins Environmental Services (NJ) Inc ........... .. 
15.1.3 Environmental Healthcare Incorporated, FL ....... . 

PAGE 

000042 

000043 
000043 

000043 
000043 

000043 
(;00044 

000044 
000044 
000044 
000045 
000045 
000045 
000045 
000045 
000046 
000046 
000047 
000047 
000047 
000048 
000049 
000054 
000055 
000056 
000059 
000065 

000005 

t 
' 3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



ITEM 

ENVIRONMENTAL ASSESSMENT 
Paxll "'IParoxetine Hydrochloride) Tablets 

June 16, 1995 

15.2 Appendix II: Drug Substance (DS) Production at Cork .... . 
15 .2.1 Certification of Compliance ................................ . 
15.2.2 Consent Limits .................................................... . 

15.3 Appendix lli: Drug Substance (DS) Production at Irvine .. . 
15.3.1 Certification of Compliance ............................... .. 
15.3.2 Consent Limits ................................................... .. 

15.4 Appendix IV: List of Statutory Instruments for the U.K. .. . 
15.5 Appendix V: Drug Product (DP) Production at Cidra ...... . 

15.5.1 Summary ofthe Environmental Characteristics 
of the Cidra Community .................................... .. 

15.5.2 Certification of Compliance ............................... . 
15.5.3 Permit Levels .................................................... .. 
15.5.4 Material Safety Data Sheet for 

Paroxetine Hydrochloride ................................. .. 
15.6 Appendix VI: Data Summary for Paroxetine Hydrochloride 
15.7 Appendix Vll: Curricula Vitae ofPreparers ..................... . 

15.7.1 Virginia L. Cunningham, Ph.D .......................... .. 
15.7.2 Robert E. Hannah ............................................. .. 
15.7.3 David C. Constable, Ph.D ................................. .. 
15.7 .4 P. Scott Ziegenfuss .......................................... .. 
15.7.5 David R. Orvos, Ph.D ....................................... .. 
15.7.6 Rebecca M. Stefanski ....................................... .. 
15.7. 7 Wilmer Tirado ................................................... . 
15.7.8 Ajit Ghorpade .................................................... . 
15.7.9 Robert W. Wittendcrf ........................................ . 
15.7.10 Dave A. Christiansen Jr ..................................... .. 
15.7.11 JosephX.PhiUips ........ oo .... oo .... oo ...................... oo. 

15.7.12 Christopher Werner ....... 00 .... 00 ............. 00 ............ .. 

PAGE 

000067 
000068 
000069 
000074 
000075 
000076 
000077 
000080 

000081 
000096 
000097 

000098 
000105 
000107 
000108 
000109 
000110 
000111 
0001 !2 
000113 
000114 
000115 
000116 
000117 
000118 
000119 

000006 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



ENVIRONMENTAL ASSESSMENT 
Paxll "'IParoxetine Hydrochloride) Tablet!l 

June 16, 1995 

1. DATE: June 16, 1995 

2.. NAME OF APPLICANT: SmithKline Beecham Phannaceuticals 

3. ADDRESS: Four Falls Corporate Center 
Route 23 and Woodmont Avenue 
P.O. Box 1510 
King ofPrussia. PA 19406 

4. DESCRIPTION OF THE PROPOSED ACTION: 

4.1 Description of the Requested Approval 

SmithKline Beecham Pharmaceuticals is requesting approval to register, manufacture, 
package and market paroxetine hydrochloride (NDA # 20-031) as an ethical 
pharmaceutical for the treatment of Obsessive-Compulsive Disorder (OCD). Paroxetine 
is intended for use by males and females as tablets to be taken orally. 

4.2 Need for the Pwposed Action 

Paroxetine hydrochloride is a novel phenylpiperidine compound with antidepressant 
activity. The apparent mechanism of action is by specific inhibition of 5-
hydroxytryptamine uptake in the central nervous system. 

This Environmental Assessment reflects the effluent discharges based on the current 
maximum marketing estimates of production of drug substance and product (in 1998), 
and describes the waste treatment and disposal processes at SmithKline Beecham 
Pharmaceuticals facilities at SmithKline Beecham (Manufacturing) Limited in Cork 
(Ireland), Irvine Scotland (U.K.), and Cidra (Puerto Rico). It also includes all of the fate 
and effects data and results which have been obtained to date for paroxetine itself and for 
its major human metabolite. 

The m11nufacture of paroxetine substance and tablets will employ the same environments 
and utili2;e existing plants that are also currently manufacturing other pharmaceutical 
products. 
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4.3 Location where Product wjll be Produced 

Paroxetine, the drug substance in the product which is the subject of the proposed action. 
is manufactured at the following facilities: 

Stages 1-3 of the drug substance process are carried out at: 

SmithKline Beecham (Manufacturing·; , . -nited 
Currabinny 
Carrigaline 
County Cork 
Ireland 

SmithKline Beecharr, (Manufacturing) Limited, Cork (Ireland) is located approximately 
twelve miles south of Cork City on the southern shores of Cork Harbor. There is a total 
landbank of 130 acres, but the facility occupies only 28 acres. The immediate area is 
rural, with some farms and dwellings within a half mile radius of the boundary fence. 
The site discharges an aqueous waste into Cork Harbor after on-site biological 
treatment. 

Stages 4-7 of the drug substance process are carried out at: 

SmithKline Beecham Pharmaceuticals 
Shewalton Road 
Irvine, Ayrshire, KAll SAP 
Scotland 

The Irvine facility is located on the southwest coast of Scotland, on a site of 
approximately 360 acres on flatlands apprcvximately 1.5 miles inland from the coast of 
the \:lyde River estuary in Irvine, Scotland (U.K.). The site has a small 150 foot hill to 
the southern bound11ry. The site also borders a farm, a wooded area, and a river. The 
area bc.tween the t-lant and th<: sea is open flatlands. 

Paroxetine drug product will be prepared at the following facility: 

SB Pharmco Puerto Rico Inc. 
- :I'-d 172, K.'ll 9.1 

Puerto Rico 00739 
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The Cidra facility for the drug product manufacture is a site ofapproxirnatelj 52 acres 
located in an agriculturallurbanfmdustrial area on the central mountainous ridge of the 
island of Puerto Rico. Details on the environmental characteristics of the Cidra 
community are given in Appendix V. 

4.4 Locations where Product wjll be Used 

Paroxetine drug product will be used in the United States of America, with predomin.ult 
use coinciding with areas of greatest population density. 

4.5 Locations where Product will be Disposed of 

Paroxeti:te drug product returned goods will be collected at the following site: 

Divisio« KENCO Group Inc. 
1704 Mid Park Drive 
Knoxville. Tennessee 37291 

From this site, the materials will be shipped to one or more of the following licensed 
outside waste disposal firms for destruction by high temperature incineration: 

SmithKline Beecham Pharmaceuticals 
Bristol Industrial Park 
Weaver Pike 

Tennessee 37620 

Rollins Environmental Services (NJ), Inc. 
Rt. 322 & 1-95 
Bridgeport, NJ 080 14 

Environmental Healthcare Incorporated 
Delray Beach, 
Florida 33447 

Documentation for these disposal firms is provided in Appendix I. 
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5. DESCRIPTION OF CHEMICAL SUBSTANCES THAT ARE THE SUBJECT OF 
THE PROPOSED ACI10N: 

5.1 Complete Nomenclature 

British Approved Name (BAN): 
INN: 
USAN: 
Chemical Name: 

P . • aroxetme 
P . • aroxetmc 
Paroxetine • 
(-)Trans-4-( 4'-fluorophenyl)-3-
(3',4'-methylenedioxyphenoxy 
methyl) piperidine hydrochloride 
hemihydrate 

*The dosage fonn contains paroxetine hydrochloride 

5.2 CAS Number: (hemihydrate) 110429-35-1 
CA$ Number; (hydrochloride) 78246-49-8 

5.3 I •horato'Y Code: BRL ?.9060A (hydrochloride) 
BRL 29060 (free base) 

5.4 Molecular formula: Ct9lf2oNOJF • HCl· 
5.5 Molecu!l[ Weisbl (alt-bemihxdiJl§); 374.8 

Molecul&l: Weisbl fhvdrochlmid§l; 365.8 

lYmsbl (free lzml; 329.3 
5.6 Sbli!&IIJI Fonnyll (free base); 

r 
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White to off-white solid 
Not applicable 

Organic impurities arising from the synthesis are determined by GC and HPLC. 
Solvent content is measured by GC and the inorganic impurities (heavy metals 
and sulfated ash) are also monitored. I:ientification is included on the drug 
substance specification. The compound is stable, and no degradants are lilcely to 
arise under normal conditions. 

6. INTRODUcnON OF SUBSTANCES INTO 1'HE ENVIRONMENT 

6.1 Introduction from Production of Drug Su;bstanLe 

6.1.1 Jntroduction frorr: Drug Substance Production at SmithKline Beecham 
(.Manufacturing) Limited, Cork. Ireland 

Stages 1-3 of paroxetine d..-ug production will be carried out at SmithKline 
Beecham (Manufacturing) Limited, Cork, lreiand. Environmental evaluations of the 
impacts from drug substance production follow. 

Stages 1-3 ofparoxetine drug substance production will utilize the same facilities 
currendy being used for the production of other pharmaceutiCals. The following 
evaluations of the anticipated environmental impact of paroxetine production are 
based on estimates of maximum yearly production and on existing waste treatment 
systems at SmithKline Beecham (Manufacturing) Limited, Cork, Ireland. 
Engineering estimates are used to predict anticipated discharge levels; however, the 
evaluations do not reflect changes in treatment process operations or technology 
which might be implemented before actual approval of the application. 

SmithKline Beecham (Manufacturing) Limited, Cork, Ireland is expected to remain in 
compliance with applicable waste eftluent permits throughout the production of 
paroxetine drug substance. 
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6.1.1.1 Waste Stream Summary and Disposition 

The types of waste streams generated at SmithKline Beecham (Manufacturing) 
Limited, Cork (Ireland) will be disposed of such that release into the environment 
(gaseous and aqueous waste) will not exceed plant pennit levels for the Cork fur..ility 
(see Appendix ll). 

6.1.1.2 Material Balance 

Material balance information for the chemical inputs, process intermediates and efiluents 
was determined for stages 1-3, thus accounting for all materials and amounts uscrl in or 
produced by these stages. Waste outputs include leftover material resulting from 
production, assay solutions sampled before and after filtration, and floor and equipment 
washings. 

6.1.1.3 Controls Exercised on 

6.1.1.3.1 Air and Off-Gases 

Off-gas waste streams produced during stages 1-3 of the are incinerated. If the 
incinerator is off-line, the gaseous wastes are passed through caustic scrubbers before 
venting to the atmosphere. A solvent recovery stack vents into a standby incinerator if 
the main incinerator goes off-line; it does not vent directly to the atmosphere. 

Fugitive emissions are monitored if there is reasnn to suspect a gaseous leak. Air from 
the buildings where chemical processes are performed is filtered through two chemical 
absorbers. Air is automatically monitored every half hour by gas chromatogJ"aphy for 
several compounds, depending on the processes being performed, as it is discharged to 
the atmosphere. The production site buildings (2) at SmithK.line Beecham 
(Manufacturing) Limited, Cork (Ireland) vent a total of 102,500 m3 of air per hour 
(102,000 and sao m3). 

6.1.1.3.2 Agyeous Wastes 

Most process waste streams produced during paroxetine production at Cork 111 

incinerated. Process effluents are stored prior to incineration, which is performed by 
three incinerators. After incineratiOn, the effluent gas is passed through an absorber for 
the scrubbing of acidic compounds before discharge to the en·Jironment through a stack. 
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This scrubber unit consists of a caustic solution circulating through a packed bed. 
Incinerator scrubber liquors are sent to the on-site wastewater treatment facility. 

At discharge, incinerator gases are continuously monitored for CO, S02, HCI, NOx au1d 
total organic carbon (TOC). The amount of organic material remaining after incineration 
is calculated using a 99.994'/o incineration destruction efficiency, based upon the known 
removal efficiencies for mercaptan and methylethyl ketone (MEK). Regulations 
governing the operation of the incinerators are administered by the Cork County Counc;il 
of Cork, Ireland. The facility is operating under Air Pollution Register Number AP. 
9/89. 

Review of the measured and calculated levels of affected incineration effluent 
components, and a comparison with their pennitted levels resulted in the deter.ni11ation 
that the Cork facility will be in compliance with their incinerator pennits during the 
disposal of incinerated waste streams produced by paroxetine stages 1-3 for :the 
paroxetine OCD indication. 

Solvents from several aqueous waste streams are recovered either on-or uff-site, with the 
unrecovered portions of the on-site recovered streams disposed of by incineration. All 
SB disposal contractors are audited by SrnithKline Beecham. 

6.1.1.3 .3 Biotreatment System 

None of the paroxetine process waste streams are treated in the on-site wastewater 
biotreatment facility. Scrubber liquors from the incinerators, however, are sent for 
aerobic biological treatment before being discharged. 

The biotreatment facility operates under wastewater license W.P. (W} 8/91, issued in 
December 1991. This facility incorporates a 3000 m3 basin of activated sludge, which 
has a retention time of 10 days. The waste to be biotreated (including sanitary effluents, 
floor washes, incinerator quench streams, and scrubber and environrner..al spent liquors) 
is sent to a balancing tank prior to neutralization in a second tank. Tite wastes are then 
sent to a stripping tank, prior to passing to an aeration tank to r:.iucc biological oxygen 
demand (BOD). After aeration, some of the waste is aerat-:.d a second time in another 
tank, while the remaining waste is sent to a clarifier. Th·; twice-aerated efiluent is passed 
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to another clarifier. Both clarifiers are dosed with polyelectrolytes, and etlluent wastes 
are sent to the final holding tank (300m3) prior to discharge. 

Several parameters of the eftluent are monitored on a daily basis at three stages of the 
treatment process. The flow rate, pH, COD, total dissolved solids and load (kg of COD 
per day) are monitored at the input stage, and the pH, dissolved oxygen, MLSS and F/M 
are monitored at the sludge plant. At the final holding the pH, COD, suspended 
solids, ammonia and flow rate are also monitored. In addition to nonnal testing, etlluent 
liquors are sampled if a problem (e.g., equipment malfunction) is discovered. Treatment 
of etlluents results in >SOOA. reduction in BOD. 

6.1.1.3.4 Solid Waste 

As of October 1 1994, all treatment plant sludge is mechanically dewatered to not less 
than 15% solids prior to off-site disposal, with the extracted liquid returned to the 
etlluent treatment unit (wastewater license W.P. (W) 8/91). Sludge wastes are scheduled 
to be tested for the presence of heavy metals. organohalogens and other micropollutants 
at regular intervals; sludge waste regarded as non-hazardous is then disposed of in a lined 
landfill designated for nun-hazardous materials, with leachate monitoring. 

Spent solid waste from paroxetine process stages 1-3 is sent off-site for disposal. All SB 
disposal contractors are audited by SmithKline Beecham. There are currently no limits 
as to the amount of solid wastes disposed of off-site. 

6.1.1.4 Certificatior; ofCompliance 

SmithKline Beecham (Manufacturing) Limited, Cork (Ireland) is committed to 
environmental control and will operate within its permits during paroxetine drug 
substance process stages 1-3. A citation of and statement of compliance with applicable 
emissions requirements is provided in Appendix ll. 

6.1.2 Drug Substance Production at Irvine 

Paroxetine process stages 4-7 will be performed at Irvine, a SmithK.line Beecham 
Pharmaceuticals' facility in Ayrshire, Scotland (U.K.). Environmental evaluations of the 
impacts from drug substance production follow. 
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6.1.2.1 Waste Stream Summary and Dispositicn 

During stages 4-7, waste is comprised of several waste streams. The wastes gew:rated at 
Irvine will be disposed of using appropriate procedures. such that their disposai will not 
violate applicable regulations. 

6.1.2.2 Material Balance 

Material balance information for the chemical inputs, process intermediates and effiuents 
was determined for stages 4-7, thus accounting for all materials and amounts used in or 
produced by these stages. Waste outputs include leftover material resulting from 
production, assay solutions sa;upled before and after filtration, and floor and equipment 
washings. 

6.1.2.3 Controls Exercised on Wastes 

The Irvine plant is registered under the Alkali & Works Regulations 1906 as an Anunes 
Works, a Bisulphite Works, a Bromine Works, a Chlorine Works, a Hydrochloric Acid 
Works and a Sulphuric Works. 

6.1.2.3. i Air and Fugitive Emissions 

Gases produced during the process stages are generated at levels permitted to be emitted 
directly to the atmosphere. Permission to operate certain chemical processes at Irvine is 
given by the H.M. Industrial Pollution Inspectorate for Scotland (HMIPIS); processes 
that require such permission are clearly defined by Government Regulations. Permission 
to operate any of these processes is granted only after prior discussion with HMIPIS 
inspectors. Typical discussions include levels of gaseous emissions versus scrubber 
design, and evidence is often required to show that excessive gaseous emissions (after 
scrubbing) are not occurring. Sampling of post-scrubbed gases is performed by Draeger 
tube measurement. 

6.1.2.3.2 Aqueous Waste Disposal 

Several aqueous waste streams are disposed of on-site as effiuent. These aqueous 
wastes are equalized with other Irvine plant wastes and fresh water (from a nearby river), 
and pumped to two storage tanks prior to discharge to a sea outfall in the Clyde Estuary. 
Aqueous effiuent from the Irvine plant is diluted with fresh water in the storage tanks. 
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Consent (permit) levels for chemicals discharged by the Irvine plant were established "41(! 
through negotiation with the local water authority; the limits are reviewed and revised 
regularly. Consent to discharge is granted by the Clyde River Purification Board 
(CRPB) under the Control of Pollution Act 1974. To continue discharge consent, the 
water effiuent must comply with stated consent levels fof materials. The consent 
levels are reviewed and revised regularly by the CRPB. The L-vine facility permit levels 
are presented in Appendix ill. 

Aqueous wastes not suitable for solvent recovery or discharge are currently sent off-site 
to a licensed waste company for incineration. These aqueous wastes, based on 
results of treatability data and after the planned commissioning of a full-scale biological 
wastewater treatment plant in 1995, may be considered for on-site treatment. 

6.1.2.3.3 Solid Waste Disposal 

Solid waste produced during process stages 4-7 is sent off-site for disposal. Disposal of 
any wastes not suitable for discharge is controlled by the Control of Pollution (Special 
Wastes) Regulations 1980. These wastes are held in a licensed storage area at Irvine 
prior to release to licensed waste disposal companies. The license for the Irvine storage 
area is granted by the Cunninghame District Council. Waste disposal companies 
currently employed have been audited by SmithKline Beecham personnel for 
competence, as documented in the Waste Management Audit 1990. There are no limits 
or restrictions placed on the quantities of materials that may be sent to the licensed 
disposal facilities. 

6.1.2.3.4 Regulated Aqueous Effiuent Components 

Review of the measured and calculated concentrations of affected aqueous effiuent 
components and a comparison with their permit levels resulted in the determiaation that 
the Irvine facility is in compliance with their aqueous effluent permits. The effiuent is 
routinely monitored by the Irvine QA department, and the water authority also takes 
samples for comparison and to ensure adherence to consent levels. 
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6.1.2.4 Environmental Legislation 

The main piece of legislation governing the disposition of wastes is the Environmental 
Protection Act, especially the Prescribed Processes and Substances Regulations 1991. In 
association with these regulations is the Envirl'nmental Protection (Applications, Appeals 
and Registers) Regulations 1991. 

The statutory instruments for the United Kingdom that may be applicable to the Irvine 
site and the production of paroxetine are listed in Appendix IV. 

6.1.2.5 .E_mergency Response Plan 

The initial response to any emergency is under the control of the appropriate plant 
supervisor (Incident Controller). The fire alarm or toxic gas alarm results in the 
evacuation of the area and the immediate response of the Irvine site's Special Duty Team. 
Members of the Team (Irvine employees) are trained in a wide range of emergency 
duties, including firefighting, search and rescue, first aid treatment and spill control 
measures. Special Duty Team members are either Production or Engineering employees, 
from all shifts and all site production areas . 

The fire alarm automatically initiates a response from the external fire brigade. The first 
arrival of the external services occurs approximately 4 minutes after the alarm is 
sounded, with additional firemen assisting in accordance with the external emergency 
service response plan for the Irvine site. 

In emergencies, communications are coordinated at the main gatehouse, which is 
continuously manned by security personnel. Communication systems include radio 
communications to each site area, a site-wide personnel address system and emergency 
telephones. 

Emergency equipment immediately available to the Incident Controller and Special Duty 
Teams includes fire hoses, fire extinguishers, water monitors, breathing apparatus, 
protective clothing, a Special Duty Team transport vehicle, First Aid/oxygen equipment, 
a stretcher, spill contairunent booms and absorbents. 

In the event of a serious escalation of an emergency situation, the major emergency plan 
for the site will be implemented, which results in mobilization of sc::nior manager:; and 
technical specialists. 
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6.1.2.6 Spill Control 

All storage vessels are contained within spillage bunds (dikes), in accordance with U.K. 
Health and Safety Executive guidelines on the storage of flammable liquids and other 
materials. 

All production plant and material storage areas are served by the site effluent drainage 
system, which carries waste waters to the sea outfall. Consequently, spills in these areas 
are prevented from entering local surface waters. 

Minor spills in production plants are handled by process stati: following appropriate spill 
procedures described for each type of material. Larger spills may either be retained in 
storage tank bunds, or otherwise drained to the site effluent system with waste water. 
The first action by process staff is to shut off the source of the spill, if possible, and alert 
supervisory staff and the Special Duty Team. 

The Special Duty Team will use spill booms and absorbents to contain spilled material as 
much as possible, and then pump it into suitable containers. If necessary, substantial 
quantities of material that enter the site effluent system can be intercepted before release 
by holding the effluent in one of the balance/equalization tanks at the effluent outfall, 
where it may be treated appropriately. 

If a spill occurs outside the areas served by the site effluent system, (e.g., during 
transport on site), stonn water outfalls can be plugged to limit the movement of material 
to surface water courses outside the site boundary, in addition to the Special Duty 
Team's efforts to contain the spill. 

6.1.2. 7 Certification of Compliance 

SrnithKline Beecham Pharmaceuticals, Irvine, Scotland (U.K.) will operate within its 
permits during the production of paroxetine drug substance. A citation of and statement 
of compliance is provided in Appendix III. 

6.2 Introduction from Production of Drug Product at Cidra 

Paroxetine OCD will be prepared as a 20 mg tablet formulation. The paroxetine OCD 
tablets will be produced in a continuous process that consists of granulation, drying and 
blending, compression and coating, and packaging at SrnithKline Beecham 
Pharmaceuticals Co. in Cidra, Puerto Rico. The manufacture of20 mg tablets will 
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employ the same environment and utilize the existing plants that are currently used to 41(! '£ 
manufacture other pharmaceutical products. 

6.2.1 Waste Stream Sumrmuy and Disposition 

Waste streams are produced during the production of paroxetine tablets due to rejection 
of inspected product, sampling, handling and cleaning operations. Effiuent chemicals 
consist of an estimated loss of3% of the input chemicals. 

Waste generated at the Cidra facility will be disposed of using appropriate procedures, 
Si:ch that release into the environment (gaseous and aqueous waste) will not exceed 
Cidra permit levels (Appendix V). Information on the types of waste streams follows. 

6.2.2 Material Balance 

Material balance information for the chemical inputs, process intermediates and effiuents 
was determined, thus accounting for all materials and amounts used in or produced 
during the drug product process. Waste ou.puts include material resulting from: filling 
adjustments; residual bulk drug at the end of production; inspection operations (rejects 
are discarded); sample assay soh,1tions before and after filtration; and floor and equipment 
washes. For the purposes of this evaluation, the production campaign is assumed to use 
all of the drug substance, which is based on projected paroxetine production in 1998. 

6.2.3 Controls Exercised on Wastes from Production 

6.2.3.1 Air emissions 

Dryer water vapor consists of water evaporated during drying processes. This stream is 
filtered before venting to the environment and should contain no hydrocarbons or 
particulates. The water collected is sent to the on-site wastewater treatment facility for 
biotreatment (see below). 

Air emissions from the process fall under the State Rules and Regulations for Air 
Pollution Control. The regulations are administered by the Environmental Quality Board 
of the Commonwealth of Puerto Rico. The facility is operating under Permit No. PFE-
21-0590-0477-1-lll-0 and PFF-21-1089-0929-1-11-lll-0, and is not considered to be a 
major pollutant source. 
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6.2.3.2 Aoueous Waste 

Other aqueous waste streams consist of residual product fonnulation coatings from 
equipment and floor washings. All drug product waste streams are sent to the on-site 
wastewater treatment facility. The aqueous stream is first pumped through a series of 
sand illtl".rs and an activated carbon adsorption system. The waste stream is then 
discharged in•:;- an equalization holding tank for aeration. The combined sanitary 
wastewater, process streams and digester supernatant are aerated to reduce oxygen 
demand, and blended with nutrients (phosphoric acid) for biotreatment in the activated 
sludge system. 

The pH of the effluent stream is adjusted with sodium hydroxide prior to entering the 
activated sludge system. where it undergoes aerobic biotrt".atrnent. The residence time of 
effluent in the activated sludge basin is 24 hours, and the average volume maintained is 
80,000 gallons. The treatment facility is designed for a 85,000 gallon per day flow, with 
a maximum capacity of 130,000 gallons per day. The biotreatment waste stream then 
enters a clarifier, where the sludge is allowed to settle and separate from the biotreated 
aqueous effluent. 

. The pH of the aqueous effluent is adjusted to 11.0 with hydrated lime and sent to a 
second clarifier, where solids are precipitated out of solution and removed by 
flocculation. The clarifier's precipitated solids are sent to the aerobic digester for further 
processing. The wastewater effluent is recarbonated and neutralized with carbon dioxide 
prior to passing through a second series of sand and carbon filters. The wastewater 
effluent from filters is then chlorinated. This stream then passes through a Reverse 
Osmosis (RO) unit. The RO unit penneate is then aerated and monitored for pH, 
temperature and dissolved oxygen before entering Quebrada Las Quebradillas (Las 
Quebradillas Creek). The RO unit reject goes to a tank from where part of it goes to the 
digester and the other part is discharge off-site to PRASA. Rainwater runoff from the 
grounds of the Cidra facility are also discharged to this creek, which empties into the 
Turabo River and flows into Carraizo Lake (the water source for the metropolitan area 
of San Juan). Prior to the discharge of the rainwater into the Creek, the influent can be 
diverted into a holding tank, which will hold any major spill or contaminated water. 

The quality of the effluent discharge meets Puerto Rico's water quality standards. The 
treatment facility operates under National Pollutant Discharge Elimination System 
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(NPDES) Permit PR 0021997. In Puerto Rico, the NPDES Permit Program is 
administered by the U.S. Federal Environmental Protection Agency. 

The facility is also regulated by the Puerto Rico Water Pollution Law, which is 
administered by the Assistant Secretary of Health for Environmental Health and 
Consumer Protection. Additional regulations include the Puerto Rico Harmful Spills 
Law, the Puerto Rico Public Policy Environmental Act, and the Puerto Rico Water 
Quality Standards, each administered by the Board of Environmental Quality. Permit 
limits for the wastewater discharge are stated in the NPDES permit. The discharge 
limits are presented in Appendix V. 

Final effluent levels were calculated using the following equation: 

where: 

(A X 106/B/C)D "'E 

A "' total quantity (kg) of component to waste/batch of paroxetine 
product; 

B "' number of days over which discharge is made (I); 
C "' site effiuent discharge rate; 
D"' removal efficiency, based on 1990 yearly average; 
E "' concentration of component in effluent in mg!L. 

For developing the discharge level data, it is assumed that no volatilization or 
bioadsorption of these materials occurs during treatment, and that biodegradation and 
filtration are the only operative removal mechanism for all stream components with the 
exception of paroxetine. This compound is expected to be removed essentially 
completely through the site's activated carbon adsorption system. 

Review of the measured and calculated concentrations of affected aqueous effluent 
components and a comparison with their permit levels resulted in the determination that 
the Cidra facility is in compliance with their aqueous effluent permits. 

Paroxetine tablet formulation wastewaters will not cause any impact on the waste 
treatment plant performance 

6.2.3.3 Solid Waste 

The activated carbon from the biotreatment filters is replaced approximately every three 
months, and spent carbon is returned to the manufacturer for regeneration. Settled 
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sludge from the first clarifier in the biotreatment process is divided into two streams: 
sludge waste to an aerobic digester and s1:.1d15e returned to the system. Within the 
digester the sludge waste is concer.uatl.:d by settling and decanting the water. More 
water is then removed from the concentrated sludge slurry by means of a wedge filtration 
system and solar drying beds. The decanted water is recycled back to the feed of the 
wastewater treatment system. Dried sludge removed from the beds is disposed of at a 
municipal landfill, after testing using the Toxicit'J Characteristic Leaching Procedure 
(TCLP). 

6.2.3.4 Environmental Legislation 

The following partial list of federallegidation may affect operation of the wastewater 
treatment facility. 

Federal Water Pollution Control Act, as amended 
Clean Water Act, as amended 
Resource Conservation and Recovery Act 
Safe Drinking Water Act 
Toxic Substances Control Act 
National Environmental Policy Act 

6.2.3.5 Safety 

The Cidra facility has adopted personnel safety procedures in all areas of plant activity, 
including procedures and information on electrical hazards, tool use, fire hazards, 
chemical handling and first aid. 

6.2.3.6 Certification of Compliance 

SmithKline Beecham Pharmaceuticals Co. (Cidra) is committed to environmental control 
and will operate within its permits during the production of paroxetine drug product. A 
citation of and statement of compliance with applicable emissions requirements is 
provided in Appendix V. A Material Safety Data Sheet for paroxetine hydrochloride is 
also given in Appendix V. 

6.3 Introduction from Use of Drug Product 

The environmental fate and effects ofBRL 36610A (which is considered to be the major 
metabolite of paroxetine from an euvironmental perspective (see Item 7.1 below)) are 
discussed in Items 7 and 8, respectively. 
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7. FATE OF EMITTED SUBSTANCES lN THE ENVIRONMENT 

The experimental program undertaken to provide data for paroxetine fate assessment 
focused initially on paroxetine parent. Physical property data and depletion mechanism 
studies were carried out on paroxetine parent with the intent that the results could be 
extrapolated to the more polar major metabolite (BRL 36610A); see below. However, 
when results indicated that paroxetine itself was likely to be recalcitrant to ready 
microbiological degradation, samples of BRL 3661 OA were obtained and selected pivotal 
studies carried out on this compound as well, since it is the chemical actually excreted 
into the environment from use. 

7 .I Metabolism 

Drug metabolism studies and identification of the major metabolites ofparoxetine [I] 
indicate that the compound is eliminated from the body by oxidative metabolism. 
Metabolism is initiated by oxidation at the methylenedioxyphenyl carbon atom by the 
liver, a well know metabolic process for compounds containing this moiety. 
Identification of metabolic end products in the urine of mice, Rhesus monkeys, a:ld man 
indicated that this is the primary metabolic process for all species. The catechol 
intermediate resulting from the initial oxidation was too to isolate. It !! 
metabolized, in part, by methylation at the meta-position (BRL 3661 OA}, followed by 
conjugation of the free phenolic group with glucuronic acid or sulfate to produce the 
major metabolites in plasma, urine, and bile. Some methylation at the para position and 

of the ether linkage also occurs. The proposed metabolic pathway is illustrated 
in Scheme 1 below. 

All ofthe species studied utilized the metabolic pathway depicted in Scheme 1. In human 
subjects, 68% ofth<. urine radioactivity (equivalent to 40% of the dose) was identified as 
the metabolites shov.n. The very low percentage of dose excreteo unchanged in the 
urine and feces of rats, monkeys and humans indicated that metabolism was the major 
determinant in the elimination of paroxetine hydrochloride. Because of its high 
lipophilicity, parm;etine is not excreted by the kidneys in significant amounts. Rather, the 
compound is eliminated by metabolism to a range of polar analogs and conjugates. The 
routes of excretion of metabolites depended upon the species studied; urine and feces 
were the predominant routes in man. 
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Scbcme 1: Proooseci Metabolic Pathway for BRL 2906QA 
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Given that glucuronide and sulfate conjugates would undergo rapid cleavage back to 
BRL 3661 OA in a waste water treatment plant environment, this compound was 
considered the majo( metabolite of paroxetine from an environmental prospective. BRL 
36583, the minor metabolite, would be expected to behave in the environment in a 
manner simil&r to BRL 36610A. Therefore, no studies were carried out on BRL 36583. 
Rather, environmental fate and effects predictions are based on data on paroxetine parent 
and on paroxetine major metabolite, BRL 36610A. 

7.2 Physical Properties ofParoxetine Hydrochloride 

Physical properties were determined for paroxetine hydrochloride or its free base as 
appropriate. The data are summarized below for selected determinations. The details of 
each test follow, and a data summary sheet including results of environmental fate studies 
on paroxetine is given in Appendix VI. The analytical method and validation stucues are 
listed as references [2. 3, 4]. All concentrations are reported in terms of the free base of 
paroxetine. 

Property 

H20 Solubility 
pKa 
LogK0 w 
Vapor P:..ssure (estimate) 
UV:Vis 
Leg Koc (estimate) 

7.2.1 Water Solubility 

Value 

1165 :1:22.6 mg/L (pH 7) 
9.6 
1.30 (pH 7) 
<8.25E-6 torr (free base) 
Sign. abs. > 290 run 
0.8 

Comment 

See 7.2.1 
See 7.2.2 
See 7.2.3 
See 7.2.4 
See 7.2.5 
See 7.2.6 

The water solubility of paroxetine hydrochloride as a function of pH was determined [ 6] 
using the under- and oversaturation method [5]. An anomaly was observed in the 
deionized water and pH 5 buffer systems, the undersaturated and oversaturated 
solutions did not come within 5% of each other (indicating equilibrium), but rather 
differed by 22-19% and 24-37%, respectively. The pH 7 buffer system gave 
satisfactorily close results from both undersaturation and oversaturation studies; 
however, the pH 9 studies showed varying degrees of spread between results from the 
two procedures, as well as evidence of degradation of the paroxetine. See Item 7.4.1 for 
discussion of paroxetine hydrolysis. For use in fate prediction, the water solubility at pH 
7 is used as the least subject to experimental anomalies and the most meaningful in 
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environmental tenns. The equilibrium value for parox ::tine hydrochloride hemihydrate in 
pH 7 buffer is 1165:!: 22.6 mgf.L. BRL 36610A v'OUld be expected to be somewhat 
more soluble. 

7.2.2 Dissociation Constant 

Previous determinations of the paroxetine pK8 were carried out by SmithKiine Beecham 
R&D in S00/0 aqueous dimethylsulfoxide (DMSO) and gavo.a PKa of9.9 [7]. Definitive 
determination of the pKa for paroxetine in deionized water by SmithKiine Beecham 
Envirorunental Research Laboratory [8) gave a value of9.6. An abnormality obSCJVed 
with the results is the non-symmetric behavior of the titration auve at pH levels greater 
than the pKa. While the compound started to precipitate out at pH levels >9, this should 
not have caused the non-symmetric behavior, although the pK8 values calculated from 
data points above pH 9 cannot be used. In a saturated solution, the concentration of free 
base is no longer free to vary but is constant at the solubility limit, thus invalidating the 
pK8 calculation. 

It is more likely that the non-symmetry is due to the hydrolysis of the compound that 
starts to appear at pH levels around 9, and that this reaction rate is increased by the 
increase in base concentration about by the titration of the solution with NaOH. 
This is consistent with the observations during the \Wter solubility studies discussed 
above, suggesting hydrolysis of paroxetine in the pH 9 buffer system. The failure of the 
system pH to rise once an equivalent ofNaOH was added suggests that the hydroxide 
ion is being consumed by the hydrolysis reaction. 

The above factors are thought to explain why preliminary determinations of the 
paroxetine pKa gave a value of7.3, previously reponed in an earlier version of the 
environmental assessment. The real PKa was missed because of the lack of a symmetric 
curve above pH 9. 

The pKa ofBRL 36610A would be expect:d to be almost exactly the same as paroxetine 
parent, as the ionizable group and its chemical structural environment in the molecule is 
the same in both parent and metabolite. 

7.2.3 OctanoVWater pistributjon Coefficient 

The octanoVwater distribution coefficients (K0 w) for paroxetine were determined [9} in 
triplicate at 2soc at three pH levels: 5, 7 and 9, and at two concentrations. The results 
are summarized below. 
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Concentration 1 (176 mg/L) 
Kow (%RSD) logtoKow 

Concentration l (1769 mg/L) 
pH Kow (%RSD) IOIJOKow 

s 
7 
9 

14.1 (3.S) 
20.0 (1.8) 
1'30 (14.2) 

us 
1.30 
3.29 

12.2 (3.3) 
22.2 (1.2) 
1800 (4.2) 

1.09 
1.35 
3.26 

A plot of these results, shown in Figure 1, indicates that the log Kow should not exceed 
2 until a pH of about 7.9. Consequently, at typic:al environmental pH levels, the log 
Kow will be such that no significant bioconcentration should oecur. For the purposes of 
fate evaluations, lllog Kow of 1.32 will be used. Given its structural similarity to 
paroxetine. a similar value may be used for BRL 3661 OA 

Figure 1 

Paroxetine Octanoi/Water Distribution Coefficient 
171 mt/1. • Sol_.. 1710 lllfll• Trtoallle 

I t==:::::::::;::::::::::::___ _____ _J 
• • ' 
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7.2.4 Vapor Pressure 

Because it is a relatively high molecular weight salt, paroxetine hydrochloride would be 
expected to have an extremely low vapor pressure. However, both the cationic 
protonated form and the neutral free base form will exist in the environment. Although 
the latter form will be at very low concentrations at environmental pH levels, it would be 
expected to be more volatile tha:t the cationic form. Since the cationic form and the free 
base form are in equilibrium, the loss of the free base form by volatilization will cause the -
generation of more free base form by conv::rsion of cationic form in order to restore the 
equilibrium. Thus, significant losses could occur, especially during aeration processes in 
wastewater treatment plants, were paroxetine free base to have an appreciable vapor 
pressure. In light of its low water solubility, the vapor pressure would not need to be 
very high to yield a relatively high Henry's constant. The vapor pressure of the free base 
of paroxetine was estimated using a volati:jty limit test, which represents a "worst case" 
scenario since all loss of compound is attributed lo volatilization losses [10]. 

The vapor pressure was estimated to be less than 8.25 X 10·6 torr. This estimated vapor 
pressure, when coupled with the water solubility determinations. gives an estimated 
Henry's constant of<Io-8 to <lo-IO atm-m3/mol. Based on these estimates, 
volatilization will not be 8 transport process in the environment for paroxetine. 
BRL 366IOA would be expected to exhibit similar behavior. 

7.2.5 l.iVNis Spectrum 

The UV Nis spectra of aqueous solutions of paroxetine hydrochloride were detennin,'\Cl 
at pH 5, 7 and 9 [II]. Absorbance maxima of234 and 292 run were observed for all 
three pH values; another maximum at 2IO run was observed at pH 7 and 9, but not at pH 
5. The molar extinction coefficients(eJ) of3736, 3827, and 3811 in L moi-I em· I were 
calculated for pH 5, 7, and 9, respectively. The absorbance spectrum did not appear to 
be affected by the pH of the aqueous solution, and the significant absorption of light 
above 290 nm suggests that paroxetine hydrochloride may undergo direct photochemical 
degradation in the environment (see Item 7.4.3). 

7.2.6 Sojl Somtion!Desor:ption (KoJ 

No soil sorption/desorption isotherm study to generate 8 Koc value for BRL 366IOA 
(the major metabolite ofparoxetine) was performed. A preliminary estimate of the Koc 
value for BRL 36610A may be made, howev!':r, based on dat'l. obt: : .. .:<1 on the adsorption 
of paroxetine itself to biomass. That some adsorption would oc< :1r ·,•. '.1 apparent from 
early studies on paroxetine biodegradability, where rapid depletion of some of the 
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paroxetine from solution occurred over the first day of the studies, followed by no 
further depletion despite culture acclimations, enrichments, etc. [12]. A controlled 
paroxetine biomass adsorption study was then carried out [13], monitoring depletion of 
paroxetine as a function of initial biomass concentration (as measured by total suspended 
solids (TSS)) and of time. The data were fit to a Freundlich equation 

Logx/m = 
where LQgx/m = 

J...og Ce 

K = 
n = 

log K +(1/n) log Ce 

logarithm of the amount of chemical sorbed 
per amount of adsorbent at equilibrium; 
logarithm of the amount of chemical in 
solution at equilibrium; 
Freundlich adsorption coefficient; 
a constant describing the degree of 
nonlinearity of the isotherm. When n :: 
1, the KjFreundlich constant can be 
used as an adsorption distribution 

If a plot of Log x/m vs Log Ce gives a straight line, the slope oftheline is the (lin) 
linearity tenn and the intercept is the Jog K. The plot for paroxetine is given in Figure 2. 

Figure 2 
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The data were subjected to the SAS General Linear Models Procedure [14] to give the 
linear regression results shown below: 

PAROXETINE SORPTION TO BIOMASS 

GENERAL LINEAR MODELS PROCEDURE 
0 

DEPENDENT VARIABLE: LOGCSORB 

SOURCE DF SUM OF SQUARES MEAN SQUARE FVALUE 
MODEL I 2.56453608 2.56453608 199.81 
ERROR 13 0.20536048 0.01283503 PR>F 
CORRECTED TOTAL 14 2.76989656 0.0001 

R-SQUARE C.V. ROOTMSE LOGCSORB MEAN 
0.925860 2.6200 0.11329179 4.32404502 

SOURCE DF 1YPEI SS FVALUE PR>F 
LOGCSOLN I 2.56453608 199.81 0.0001 

SOURCE DF 1YPE III SS FVALUE PR>F 
LOGCSOLN I 2.56453608 199.81 0.0001 

TFORHO: PR>rfl STDERROROF 
PARAMETER ESTIMATE PARAMETER=O ESTIMATE 

INTERCEPT 2.94109574 29.00 0.0001 0.10141504 
LOGCSOLN 0.86121117 14.14 0.0001 0.06092614 

The intercept term above shows that the estimated log Kbiomass for paroxetine is 2.94. 
Set discussion on paroxetine metabolite and bioadsorption in Item 7 .6. 

7.3 Environmental Partitioning Estimates for Paroxetine Hydrochloride 

Based on the physical property data generated for paroxetine hydrochloride and/or its 
free base, predictions of environmental distribution in the air, water, ground, and 
hydrosoil can be made. For this assessment, a simple fugacity equilibrium model is used 
to estimate the percent of the compound which would be expected to distribute in each 
compartment at steady-state, assuming no depletion mechanisms. For this evaluation, 
the QSAR system supplied by Technical Database Services was used [15]. 
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This model appears to apply reasonably well to the paroxetine chemical structure. A 
comparison of the predicted physical properties with those actually determined for the 
free base (pH 9) is shown below. 

Property 

Water Solubility- mgfL 
LogP 
pK 

Predicted Value 

203 
3.25 
9.66 

Actual Value 

318-485 
3.27 
9.6 

Used in the QSAR Environmental Partitioning Model, the actual data at pH 9 yielded the 
following prediction: 

<<<< QSAR >>>> 
Institute for Process Analysis 

Montana State University 

Name: Paroxetine Free Base 
Smiles: 0( -c( c( -01 )ccc2-0CC(C( -c( ccc( -F)c3 )c3)CCN4)C4)c2)C 1 

QSAR Estimates for Exposure Assessment 

LOG(Water Solubility)= -2.83 Mol/L 
Log(BCF) = 2.19 BCF = 155.31 

Absorption Coef. Log(Koc) = 3.12 (See Lyman et al. 1990) [16] 
Hydrolysis Half Life= 1000 Days 

Hydrolysis is not likely to be an important 
transformation mechanism for this chemical. 

Henrys law Constant and Environmental Partitioning 

Log10 (Henrys Constant)= -10.15 atm-m .. 3/mole 
Lyman et al. 1990. [ 16] would conclude that a chemical 

with these properties is non-volatile. See p15-15. 
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NEELY 100 Day Partitioning Pattern 

Air = 0.00% 
Water = 70.11% 
Ground = 15.46% 
Hydrosoil - 14.43% 

However, the pH 9 data represent the lower limit of water solubility and the upper limit 
oflog P. Using the actual physical property data g•.nerated in-house at pH 7, the 
environmental partitioning is as follows: 

<<<< QSAR >>>> 
Institute for Process Analysis 

Montana State Univenity 

Name: Paroxetine Hydrochloride 
Smiles: 0( -c( c( -01 )ccc2-0CC(C( -c( ccc( -F)c3)c3)CCN4)C4)c2)C 1 

QSAR Estimates for Exposure Assessment 

LOG(Water Solubility) = -2.51 Moi/L 
Log(BCF) = 0.65 BCF = 4.47 

Absorption Coef. Log{Koc) = 2.06 (See Lyman et al. 1990)[16] 
Hydrolysis Half Life= 1000 Days 

Hydrolysis is not likely to be an important 
transformation mechanism for this chemical. 

Henrys law Constant and Environmental Partitioning 

LoglO (Henrys Constant) = -9.47 atm-m .. 3/mole 

Lyman et al. 1990. [ 16] would conclude that a chemical 
with these properties is non-volatile. See pl5-15. 
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NEELY 100 Day Partitioning Pattern 

Air 
Water 
Ground 
Hydrosoil 

= 
= 
= 
= 

0.00% 
99.52% 
0.25% 
0.23% 

Therefore, based on this model using data generated at pH 7, any paroxetine 
hydrochloride emitted into the environment from production or accident is predicted to 
partition predominantly in the aquatic (water) compartment [17]. No losses to 
atmosphere are anticipated, and only a small percentage of material is expected to enter 
the ground or hydrosoil compartments. At pH levels greater than 7, as more paroxetine 
free base is present, more partitioning into ground and hydrosoil would be expected. 
However, even at pH 9, predominant partitioning is to the aquatic compartment. 

7.4 Transformation and Depletion Mechanisms ofParoxetjne Hydrochloride 

7.4. 1 Hydrolysis 

The hydrolytic stability of paroxetine hydrochloride was determined at 500C in deionized 
water and aqueous buffer solutions at pH 5, 7, and 9 over a five day period [18]. No 
appreciable hydrolysis was found to occur in deionized water or at pH levels of 5 and 7; 
for pH 9, a 6.95% loss was determined after 5 days. No rate determination was carried 
out since less than 100/o of the initial concentration hydrolyzed over the 5 day period. 
However, as discussed above, even this slow rate of hydrolysis was significant enough to 
interfere with water solubility studies and pKa studies at pH :1!: 9. In the environment, 
there is little potential for paroxetine to experience pH levels> 9, and no evidence of 
hydrolysis was observed in any tests at pH levels < 9. Hydrolysis per se is therefore 
unlikely to be a significant transformation or depletion process for paroxetine in the 
envirorunent. 

7.4.2 Aerobic Biodegradation 

Extensive aerobic biodegradability studies were carried out using paroxetine 
hydrochloride and a variety of microorganisms sources. These included seed from both 
domestic and industrial biotreatment plants and soils. Extensive work was carried out in 
attempts to acclimate, adapt, and enrich cultures for organisms with a propensity to 
degrade paroxetine as both a sole carbon source and as a co-metabolic substrate [19]. 
None of these studies was successful. After some decrease in paroxetine concentration 
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due to bioadsc.rption [20], the concentration of paroxetine in all studies remained 
essentially constant and no by-products were observed in the HPLC chromatograms used 
to monitor the studies. One in-house definitive study is given as reference [21]. A 
contract labc1ratory study which followed the aerobic biodegradation by both C02 
evolution a11d HPLC assays for parent was also unsuccessfu.l in demonstrating 
biodegradability [22]. 

7.4.3 Agueous Photolysis 

Given the recalcitrance of paroxetine to microbial biodegradation, and its significant 
absorption of light at wavelengths >290 nm. an evaluation was made of the potential of 
aquatic photolysis as a degradative pathway for paroxetine in the environment. The 
maximum direct aqueous photoreaction rate constant and minimum half-life were 
estimated using standard methods based on UV /visible spectra and solar irradiance data 
[23]. 

The results indicate estimated half-lives for paroxetine in natural sunlight ofO.Ol days to 
0.004 days depending on season and latitude. Because of this favorable preliminary 
estimate, an aquatic photolysis stUdy was carried out to determine definitive experimental 
values. 

Studies were carried out in deionized water and in pH 7 buffer in natural sunlight (24]. 
The results gave initial first order photolysis rate constants for paroxetine of0.29 hr 1 
and 0.27 hr'"lrespectively. The rate constants were derived from linear regressions 1lf 
initial data. as illustrated in Figure 3 for the reaction in pH 7 buffer. 
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Figure3 

Aqueous Photolysis of Paroxetine in pH 7 Buffer 
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The rate const.snt corresponds to a half-life of 2.4 hours. HPLC analysis of the 
photolyzed solution, which C..IOu.i'lcd no residual paroxetine, did not show any major UV 
active degradants. See Item 8.2.2 for a discussion of the toxicity of the photolysis by-
products. 

7.5 Physical Property Dctenninations for Paroxetine Metabolite CBRL 36610A) 

No physical property determinations were carried out for paroxetine metabolite (BRL 
36610A). However, its very close similarity to paroxetine itself makes the use of 
paroxetine physical property data adequate for evaluation of the fate of metabolite. 
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7.6 Environmental Partitioning Estimates for Metabolite <BRL 36610A) 

Since parox,!tine metabolite (BRL 36610A) is the predominant species resulting from use 
of the produ<:t, its fate in conventional wastewater treabnent plants is first considered. 
Based on its structural similarity to paroxetine parent, BRL 36610A would be expected 
to have similar physical properties and to partition in similar ways. Thus the Kbiomass 
determined for paroxetine is relevant to estimating th;. ofBRL 36610A to the 
sludge during waste treatment. The implications of this sorption to biomass can be 
assessed using a distribution calculation based on a •worst case" situation: 

The maximum recommended dose of paroxetine hydrochloride OCD will be 60 
mg/day/patient. Assuming that the average person discharged 600 Uday into a 
wastewater treatment plant, this corresponds to a maximum emitted concentration (CT) 
of 

• 

60 mg X 331 (MW metabolite) 
600 LX 374 (MW parent) 

Csorbed = 

Kbiomass = 

8.71E02 = 

8.71E02 X Csofn X •o-6 = 

1.27E-03 X Csoln = 

Csorb = 

= 8.85E-02 mg/Uday 

Csorbed + Csoln 

Cr- Csoln 

Csoln X 10-6 (mg/mg) 

C50tn X 10 (mg/mg) 

3.54E-05 - 4.00E-04C80tn 

3.54E-05 

2.7(\E-02 (31.5%) 

8.85E-02 - 2. 79E-02 

= 6.06E-02 (68.5%) 

Thus, in a treatment plant, 68.5% of the compound should sorb to the 
biomass. with 31.5% remaining in solution. 
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7.7 Transformation and Dc;pletion Mechanisms ofParoxetine Mc;tabo!ite (BRI. 

366IOA) 

7.7.1 Aerobic Biodegradation 

Aerobic biodegradation studies were carried out on paroxetine metabolite (BRL 
36610A) since it is th:: major compound excreted into the environment from we. BRL 
3661 OA was found to degrade to less than detectable levels within 5 days. Although 
adsorption to biomass occurs, the tampound should still be available for degradation, 
since the adsorption is reversible. As the compound is more will desorb 
from the biomass until complete degradation is accomplished. The results of prelimirwy 
and definitive in-house studies are given in references (25] and (26). A contract · 
laboratory aerobic biodegradation study was also completed, but has not been included in 
this assessment due to non-compliance issues. However, a memo describing tile 
preliminary results of the non-compliant study is provided (27]. 

A plot of the data from the definitive in-house study is shown in Figure 4. 

Figure4 

Biodegradation of Paroxetine Metabolite (BRL 36610A) ,.._ ...... 
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A natural log transformation of the averaged data gave the results shown in Figure 5. 
Here, the early lag, the active biodegradation, and the die-off portions of the study 
clearly apparent. 
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Figure 5 
Biodegradation of Paroxetlne Metabolite (BRL 3661 OA) 
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The linear regression and 95% confidence limits for the data from days 35-17 are shown 
inFigure6. ·. 

Figure 6 
Biodegradation of Paroxetine Metabolite (BRL 3661 OA) 
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IA"Ir-----r---..-----..-----....-·---f .. 10 10 ---The data were subjected to the SAS General Linear Models Procedur:: [14] to give the 
linear regression results shown below: 
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BIO&EGRADATION OF PAROXETINE METABOLITE (BRL 36610A) 

GENERAL LINEAR MODELS PROCEDtJRS 

DEPENDENT VARIABLE: LNCA V 

SOURCE OF SUM OF SQUARES MEAN SQUARE FVALUE 
MODEL 1 1.56088461 1.56088461 380.24 
ERROR 7 0.02873512 0.00410502 
CORRECTED TOTAL 8 1.58961973 

R-SQUARE C.V. ROOTMSE LNCAVMEAN 
0.981923 3.3549 0.06407041 1.90972871 

SOURCE OF TYPE ISS FVALUE PR ::> F 
TIME 1 1.56088461 380.24 0.0001 

SOURCE OF TYPEIDSS FVAl.UE PR ::> F 
TIME 1 1.56088461 380.24 0.0001 

TFORHO: PR> Ill STDERROROF 
PARAMETER ESTIMATE PARAMETER=O ESTIMATE 

INTERCEPT 3.66716780 39.59 0.0001 0.09262232 
TIME -0.03007025 -19.50 0.0001 0.00154209 

The intercept term above shows that the ln K, the first order rate constant for 
biodegradation ofparoxetine metabolite (BRL 36610A), is 0.03 hrl. 

7.8 Environmental Transport Issues 

In addition to estimation of the distribution and transformation ofa chemical in the 
environment, Item 7 of the Environmental Assessment requires some evaluation of the 
likely mobility of the chemical in the environment by means ofair, water, and other 
environmental transport mechanisms. However, given data supporting the distribution of 
paroxetine and paroxetine metabolite (BRL 3661 OA) essentiaUy completely in the aquatic 
compartment, and the rapid depletion of paroxetine parent by photolysis and paroxetine 
metabolite (BRL 366\0A) by biodegradation at e.xpected environmental discharge 
concentrations, further consideration of environmental transport issues is not considered 
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necessary. Neither compound should not permt in the environment long enough for 
significant transport to occur. 

8. ENVIRONMENTAL EFFEcrs OF RELEASED SUBSTANCES 

8.1 Human and Manvnalian Health Effects SutllJDIIQ' 

8.1.1 Acute Toxicity Studies 

8.1.1.1 Oral Ioxicjty [21} 

The oral and intravenous acute toxicity of paroxetine free base has been examined in the 
mouse and in the rat. The approximate oral LDso was similar for both species (mouse 
341 and rat 374 mglkg pfb). Intravenously, the was approximately ten times 
as toxic as by the oral route. In both species, the central nervous system (CNS) was 
apparently the target org1Ul as physical signs of CNS stimulation were evident. 
Paroxetine hydrochloride was found to be less toxic. with acute oral LDso values of 
>630 mglkg pfb in both male and female rats. 

8.1.1.2 Skjn Irriiatjon [291 

Paroxetine hydrochloride was classified as a non-irritant to rabbit skin based on studies 
that showed no of irritation up to 3 days after direct application for 4 hours in 
rabbits. 

8.1.1.3 Eye Irritation [291 

Paroxetine hydrochloride was classified as a very severe to extremely severe irritant to 
rabbit eyes. Severe irritation occurred immediately after direct application and animals 
were immediately destroyed. 

8.1.1.4 Sensitization [291 

Paroxetine hydrochloride was classified as a non-sensitizer to guinea pig skin. No 
irritation or adverse skin reactions occurred in guinea pigs used to test for sensitization 
or allergic skin reaction (modified Maguire/Split Adjuvant Test). 
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8.1.2 Chronic Toxicity Stud1es [281 

8.1.2.1 Carcinogenicity 

Studies were carried out in Sprague-Dawley rats and an outbred CD 1 strain of mice from 
the same suppliers. The conclusions reached were that paroxetine has no apparent 
carcinogenic potential. TI1e predicted carcinogenic risk for man fot\.,)W:.,.i!; iong tenn 
administration o£paroxetine is therefore very low. 

8.1.2.2 Reproduction toxicology 

The rat and rabbit were used to assess the potential of paroxetine to cause embryo 
toxicity. These studies did not indicate any adverse effect on the embryo or fetus, and in 
neither species was there any teratogenicity. In addition, the effects of paroxetine on 
fertility were •ssessed in the rat and there were no indications from the general toxicity 
stUdies that the female reproductive system bas been adversely affected. 

8.1.2.3 Mutagenjcity studies 

The tests carried out for examining the effects on the gene were the bacterial Ames and 
mouse lymphoma tests, both of which are in vitro tests. In neither system (with and 
without a metabolic activating system) were significant increases in mutation frequency 
observed. The potential to cause chromosomal aberrations was studied by examining the 
bone marrow cells for micronuclei foUowing the administration of paroxetine to mice at 
the very high doses of75 and 150 mglkg. Thei-e was no evidence for any chromosomal 
damage. Human lymphocytes were also studied in vitro with and without a metabolic 
activating system, and again no damage to the chromosomes of these cells was observed. 

8.2 AQuatic Toxicity Studies 

8.2.1 Acute Aguatic Toxicities of Paroxetine Hydrochloride and its Major 
Met@olite CBRL 366JOA) 

Acute aquatic toxicity studies were carried out on microorganisms (Microtox® ([JOJ 
and [31]) and Microbial Respiration Inhibition [32], Daphnia magna, [33, 35] and 
bluegill sunfish (Lepomis macrochirus) [34, 36), for paroxetine parent and on 
microorganisms [39] and Daphnia magna [37, 38] for paroxetine metabolite BRL 
36610A. 
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The results are summarized below and in the data summary sheet (Appendix VI), 
which summarizes the results of environmental effects studies on both paroxetine and 
its metabolite. 

Toxicity Test Paro:s.etine BO BRL36610A 
(mg/L) (mg/L) 

Microtox® - ECso 8.2 33.0 
Respiration Inhibition - ECso 25 to 26 80to 83 
Daphnia magna- LCso 2.5 
Bluegill Sunfish - LCso 1.6 No study perfonned 

From the data above, paroxetine metabolite appears to be less toxic to aquatic organisms 
than paroxetine itself. This, coupled with its ready biodegradability, indicates that 
paroxetine metabolite will not have an adverse impact on the environment. 

8.2.2 Acute Aquatic Toxicity ofParoxetine Photolysis By-Products 

Paroxetine itsel.( although more toxic, is rapidly degraded in the presence of sunlight to 
simpler by-products. These by-products can be assumed to be Jess·toxic than paroxetine 
based on the results of a Microtox® test carried out on samples of paroxetine solutions 
that had been exposed to sunlight [40]. No ECso could be detennined for the degraded 
solutions as compared to the control solutions which showed an EC5o of 9.1 mg tbiL, 
comparable to the independently determined ECso ofparoxetine hydrocllloride of8.2 mg 
1bJL shown above. Any paroxetine which might enter the environment from production 
or accident will rapidly photodegrade into innocuous polar by-products. 

8.2.3 Acute AQuatic Toxicity ofBRL 36610A Biodegradation By-Products 

BRL 36610A, the major metabolite ofparoxetine, will be readily biodegraded in · 
municipal wastewater treatment plants. Although the compound is not mineralized, it 
does appear to be transformed into simpler, more polar by-products. These by-products 
can be assumed to be less toxic than BRL 3661 OA itself based on the results of a 
Microtox® test carried out on samples ofBRL 36610A solutions after laboratory 
biodegradation experiments. No ECso could be determined for the degraded solutions 
[ 41]. Any compounds entering the environment after biotreatment of paroxetine 
metabolite should be innocuous polar by-product which should not exert any toxic 
effects. 
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Thus the production and use of paroxetine will not have any adverse impacts on the 'l 
environment. 

9. USE OF RESOURCES AND ENERGY TO PRODUCE DRUG SUBSTANCE 

9.1 Use of Resources And Energy At Cork 

To produce the drug substance required for the paroxetine OCD product at maximum 
estimated yearly production levels (in 1998), it is estimated that< 0.5% of total yearly 
Cork plant usage of electricity, fuel and water will be used to perform stages 1-3 of the 
drug substance process. 

The effects on the use of rC}'.OUrces and la11d for the production of paroxetine drug 
substance are minimal because of the low production volumes and associated wastes, and 
the existing treatment units that will be used. 

9 .1.1 Effect Upon Endangered Species And Historic Places 

The production of paroxetine substance and the disposal of associated wastes should 
have no impact on threatened or endangered species. Property listed in or eligible for 
listing in the National Register of Historic Places will not be impacted by paroxetine 
substance production or waste disposal activities since the production is taking place 
outside of the United States. 

9.2 Use of Resources And Energy At Irvine 

To produce the drug substance required for the paroxetine OCD product at maximum 
estimated yearly productio.J levels (in 1998), it is estimated that< 0.05% of total yearly 
plant usage of electricity and water will be used to perform drug substance stages 4-7 at 
Irvine. 

9.2.1 Effect Upon Endangered Species And Historic Places 

The production of paroxetine substance and the disposal of associated wastes should 
have no impact on threatened or endangered species. Property listed in or eligible for 
listing in the National Register of Historic Places will not be impacted by paroxetine 
substance production or waste disposal activities since the production is taking place 
outside of the United States. 
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9.3 !,!§e ofResqurces And Energy At Cidra 

The drug product will be produced in the SmithKline Beecham Pharmaceuticals' facility 
in Cidra, Puerto Rico, which also produces other phannaceutical products. The facility is 
located on a 52 acre site. The effects on the use of resources and land for the production 
of paroxetine drug product are minimal because of the relatively low production volumes 
and associated wastes, and the existing treatments units which will be used. Manufacture 
of this product uses only a small percentage of the resources and en_ergy available at this 
site and of resources and energy required for transport. 

To produce the paroxetine OCD product at maximum estimated yearly production levels 
(in 1998), it is estimated that < 0.1% of total yearly plant usage of electricity and water 
will be used at Cidra. 

9.3.1 Effect Upon Endangered Species And Historic Places 

The production ofparoxetine product and the disposal of associated wastes should have 
no effect on threatened or endangered species. Details on the environmental 
characteristics ofthe Cidra community are given in Appendix V. Property listed in or 

) eligible for listmg in the Register ofHistoric Places will also not be impacted by 
paroxetine product production or waste disposal activities. 

10. MITIGATION MEASURES 

10.1 Mitigation At Cork 

Plans to minimize waste output were :onsidered and implemented at the outset of 
paroxetine development, as well as during substance production. Potential 
environmental impacts associated with drug substance production at SmithKline 
Beecham (Manufacturing) Limited, Cork (Ireland) are minimized by the following: 

Most waste streams are incinerated, and the gases scrubbed before being 
discharged. Scrubber liquors are biotreated in the on-site treatment 
facility before discharge; see Item 6 for details on treatment processes. 

Biotreated effluent streams are checked before discharge, with ample capacity for 
emergency storage in the event that effluent criteria are not met. 
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Airstreams from the process buildings are filtered prior to venting to the 
atmosphere. 

10.2 Mitigation At Irvine 

Plans to minimize waste output were considered and implemented at the outset of 
paroxetine development, as well as during substance production. A nitrogen generating 
plant was built at the facility to meet the plant's nitrogen requirements, thus eliminati1}g 
the need for external sources of nitrogen. 

10.2.1 Energy 

Approximately 10% of steam energy is saved, through the use ofboiler economisers and 
spray recuperations. 

10.2.2 Effiuents 

The amounts of regulated components discharged in effiuent is regularly monitored by 
the Irvine facility's QA department and the local water authority of Irvine, to ensure 
compliance with established consent levels. Additional details on the mitigation and 
disposal of aqueous wastes are provided in Item 6 of this assessment. 

10.2.3 Resource RecoveJY 

Components discharged to effiuent are monitored by the Irvine facility's QA department 
and the local water authority of Irvine, to ensure compliance with established consent 
levels. Additional details on the mitigation and disposal of aqueous wastes are provided 
in Item 6 of this report. 

1 0.2.4 Spill Control 

The SmithKline Beecham Pharmaceutical's facility at Irvine, Scotland (U.K.), has 
established adequate spill control and clean up procedures, as described in Item 6 of this 
assessment. 
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10.3 Mitigation k! 

Potential adverst · · · ur. ·tal impacts associated with the proposed action are 
minimized at the 0 • \ faciht · by the following: 

The activated carb,.. f 
regeneration approl\. 

he biotreatment filters is returned to the manufacturer for 
:very three months. 

No waste or exhaust St. -ns are directly discharged. All streams are directed to 
major treatment units. ·l "reated effluent streams are checked before discharge, with 
ample capacity for emer storage in the event that effluent criteria are not met; 

Airstrear- .: from the pro;ess are small and directed to dust collectors, which minimize 
the effects of the emissior.s by at least 99.9%; 

A holding tank is designed to allow for the capture and treatment of any spills or oil 
contaminated water before any major environmental effects could result. Also, the 
adopted spills prevention, control and contingency plans have been demonstrated to 
be effective in the prevention of such emergencies. 

11. ALTERNATIVE TO THE PROPOSED ACITON: 

No potential adverse environmental impacts have been identified for the proposed action. 
The only alternative to the proposed action is that of no action, thus depriving patients an 
important therapy. The approval of paroxetine OCD wili provide an important benefit to 
patients requiring its administration with no known adverse environmental risk. 
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12. LIST OF PREPARERS: 

12.1 List of Contributors: 

Ian McAuliffe 
Manager, Envirorunental Services 
Plant Engineering 
SmithKline Beecham (Manufacturing) 

Limited 
Cork, Ireland 

Antonio Garcia 
Plant Services & 

Envirorunental Manager 
SmithKline Beecham 

Pha.-:naceuticals 
Cidra, Puerto Rico 

12.2 List ofPreparers: 

Nigel Jones 
Manager of Engineering 
SmithKline Beecham 

Pharmaceuticals 
Irvine, Scotland (U.K.) 

ABC Laboratories, !nc. 
7200 East ABC Lanl' 
Columbia, Missouri 65202 

Virginia L. Cunningham. Ph.D. & ERL Staff 
Director 
Envirorunental Research Laboratory . 
SmithK.Iine Beecham 
(See Appendix VII for Curricula Vitae) 

' . 

• 
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13. CERTIFICATION: 

The undersigned official cenifies that the infonnation presented is true, accurate, and 
complete to the best knowledge of the SmithKline Beecham Environmental Research 
Laboratory. 

Date: 

Signature: 

ames R Hagan, P.E. 
tce President & Director 

Corporate Environment & Safety 
SmithKline Beecham 
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Snur/J/(/me Beecham 
Pll717T1i1CeUlicals 

Penn Chemicals B.V. states that it !s in compliance with, or on 
an enforceable schedule to be in compUance With, aU emission 

set forth in permits, consent decrees and 
adminiatratlve orders applicable to the production or Paroxetine at 
Its facilities In Currabinny, carrlgaline, Co. Cork, Ireland. 

I'< /to/ql · 
NAME: OATE: 

TITLE: I b-A,..... .... 

NAME: OATE: 
TITLE: of 

PEHN CHEMICALS Cutnbitwly. Cani9&1M. Co. Cotk. lre!Md. 
•••kllllll.'-t11411:1a.f.-.IIMI w..._...,..,,,., 

'..-· 

,:,_1 
•c 

. : 
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SMITHKLINE BEECHAM (MANUFACTURING) LIMITED EMISSIONS LL.'\fiTS 

CONSlTfUENT UNITS 

pH 
Total Heavy Metals mgiL 
Oils, Fats & Greases 
COD kgfday 
BODs kg/day 

"Total Suspended Solids mgiL 
Total N (kjcldahl) mg/L 
Nitrates mg/L 

••Ammonia mg/L 
Orthophosphates mg/L 
Organobalogens mg{L 
Toxic units T.U. 
Temperature oc 

•From October lst. 1994 through SePtember 30th. 1995 
••Ammonia must be< SO mgiL by Oct. 1995 . 

6115194 
;,rk County Council 

g:\users\vrork\pe."\Chems 

• 

TREATED EFFLUENT 

6·9 
0.5 

no visible film 
2000 
150 
250• 
700 
100 
400 

25 
0.5 (as chlorine} 

25 
30 
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CONSTITUENT 

Carbon Disulfide 
Carbon Monoxide 
Chlorine 
Class I Solvents 
Class II Solvents 
Class III Solvents 
Cyclohexane 
Dimethyl Sulfate 
Dusts 
Epichlorohydrin 
Hydrochloric Acid . 
Hydrogen Sulfide 
Isopropanol 
Methyl Mercaptan 

NOx(as N02) 
ORM#l 
Sulfur Dioxide 
Total Organics (as C) 

4J26/94 
g:\usca\work\pcnchcms 

UNITS 

mglm3 
mglm3(kglbr) 

mglmJ 
mglm3 

mglmJ(kglhr) 
mglm3(kglhr) 

mglm3 
mglm3 
mglm3 
mglmJ 

mglmJ(kglhr) 
mglm3 
mglmJ 
mglm3 
mglm3 
mg/m3 
mglrri3 
mg/m3 
mglrn3 

INCINERATOR #3 INCINERA.TORS #1,4&5 < 

N/A N/A \>-' 

100 100 
N/A NIA 
NIA NIA 
N/A N/A 
N/A N/A 
NIA N/A 
N/A NIA 
N/A NIA 
N/A NIA 
N/A 30 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
500 500 
N/A N/A 
500 500 
20 20 
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SMITHKLINE BEECHAM (MANUFACTURING) LIMlTED EMISSIONS LIMITS 

CONSTITUENT 

Carbon Disulfide 
Carbon Moaoxide 
ChloriDe 
Class I 
Class II Solveuts 
Class m Solveuts 
Cydoheicane 
Dimethyl Sulfate 
Dusts 
Epichlorohydrin 
Hydrochloric Acid 
Hydrogen Sulfide 
Isopropanol 
Methyl Mercaptan 
Monomcthylamine 
NOx(asN02) 
ORMI#l 
Sulfur Dioxide 
Total Organics (as C) 
Dimethyl Disulfide 

4126194 
g:\users\wock\penchems 

UNITS 

mglm3 
mglm3(kglhr) 

mglm3 
mglmJ 

mglm3(kglhr) 
mglm3(kglhr) 

mglm3 
mglm3 
mglmJ 
mglm3 

mglm3(kglhr) 
mglm3 
mglm3 
mglm3 
mglm3 

mg/m3 
mg/!113 
mg/m3 
mglm3 

BOILER#1 BOILER#2 VENT111 

N/A N!A 100 
200(1.7) 200(tS) N/A 

N/A N/A 15 
N/A N/A N!A 
N!A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A 1.0 
N/A N/A N/A 
N/A N/A N/A 
N!A NIA 100(<0.3) &. 30(>0.3) 
N/A NIA N/A 
N/A N/A N!A 
N/A N/A 1.0 
N!A NIA NIA 

500(4.1) ;)00(11.5) N/A 
N/A N/A 5.0 

500(4.1) .500(1 1.5) N/A 
N/A NJA N/A 

1.0 
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CONSTITUENT 

Carbon Disulfide 
Carbon Monoxide 
Chlorine 
Cla.sa l Solvents 
Cla.sa U Solvents 
Cla.sa m Solvents 
Cyclohexa.ne 
Dimethyl Sulfate 
Dusts 
Epichlorohydrin 
Hydrochloric 
Hydrogen Sulfide 
Isopropanol 
Methyl Mercaptan 
Monomethylaminc 
NOx(asN02) 
ORM#l 
Sulfur Dioxide 
Total Organics (as C) 
Dimethyl Disulfide 
Anunonia 

4n6194 
g:\uscrs\work\pencbcms 

UNITS 

mglm3 
mglm3(kglhr) 

mglm3 
mglm3 

rnglm3(kglhr) 
mglm3(kglhr) 

mglm3 
mglm3 
mglm3 
mglm3 

rnglmJ(kglhr) 
mglm3 
mglm3 
mglmJ 
mglm3 
mglmJ 
mglm3 
mglm3 
mglrnJ 
mglm3 
mg/m3 

VEm"#8 VEm"#9 VENT#lO 

100 lW N/A 
NIA NIA NIA 
s JS NIA 

20 NIA 20 
100 NIA 300(<0.1) 
ISO NIA SOO(<l.O) 
!'I.,, N/A NIA 
N/A N/A N/A 
N/A N/A N/A 
N/A 5 NIA 
30 100(<0.'3) & 30(>0.3) N/A 
0.3 N/A NIA 
NIA NIA N/A 

1 NIA N/A 
N/A N/A N/A 
N/A NIA N/A 
N/A NIA N/A 
N/A N/A NIA 
NIA NlA NIA 
1.0 

7.5 
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-f£a a '.fer, 
SMITHKLINE BEECHAM (MANUFACfURING) LIMITED EMISSIONS LIMITS 'Y 

"'c"'IJ'!{ . 
CONSTITUENT 

Carbon Disulfide 
Carbon Monoxide 
Chlorine 
Class I Solvents 
Class n Solvents 
Class m Solvents 
Cyclohexane 
Dimethyl Sul&te 
Dusts 
Epichlorohydrin 
Hydrochloric Acid 
Hydrogen Sulfide 
Isopropanol 
Methyl Mercaptan 
Monomethylamine 
NOx(asN02) 
ORM#l 
Sulfur Dioxide 
Total Organics (as C) 

4/26/94 
g:\users\work\penchems 

UNITS 

mg/m3 
mg/m3{kg/hr) 

mt/m3 
mg/m3 

mg/m3(kglhr) 
mg/m3(kglhr) 

mglm3 
mg/m3 
mglm3 
mg/m3 

mg/m3(kglhr) 
mglm3 
mglm3 
mglm3 
mglm3 
mg/m3 
mglm3 
mg/m3 
mglm3 

VENT#l2 VENTS #13-15 .\ 

NIA N/A 
N/A N/A 
N/A NIA 
20 N/A 

300(<0.1) N/A 
SOO(<l.O) N/A 

NIA N/A 
N/A N/A 
NIA 1.0 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
NIA N/A 
N/A N/A 
NIA NIA 
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ITEM 
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Sil 
Smlthf(/rne Beec/1am 

Pharmaceucicals 

PAAOXETINE EHVIAOHMElfTAL 

GENERAL COI'Il'LrAHCE STATp!EHT 

SI1IllfXLIN£ UECIINI sutos that It Is In c-llanco with, or on &n tllforcubla 

schedule to bt 111 c-II&IICt with, all .. tssiOII roqulr ... 11ts sot forth 111 

poralts, coiiStllt decrees and admlnlstratlvt orders appllcablt to the 

production of PAAOXETINE HYDROCHLCAIOE at Its Ill IRVINE, SCOTLAND, 

U.K. as currently tntorprottd applied by tho rolevaat onviranaental 

enforcing authorities. 

HAM£: 
TITLE: 

llr. 0. llcCurry 
Pl&llt Hana9or 

il.tO.'ll 

NAME: Or. R.H. Ltcklt DATE: 
TITLE: Safety and EnviroMintal llatlattr 

ShewUon Road. fiWit. A,rshite.I<At I SAP. Scodand. ... 74200. TNz: 779171. l'u:O:z94·731:14 
S_K._ ...... ..u. .,,.,,,.. ... ........._ Ollce:Se ....._a. ...... ......_ .........._...._..nwiiO.. 

000075 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



EFFLUENT CONSENT LEVELS AT mVINE, SCOTLAND 

CONSTITUENT 

BODs 
Suspended Solids 
Methyl isobutyl ketone 
Isopropyl alcohol 
AcetonE! 
Methanol 
Methylene dichloride 
Phenol 
Ethanol 
Triethylamine 
Toluene 
Butanol 
Tertiary butyl amine 
Dimethylformamide 
Tetrahydrofuran 
Pyridine 
Zinc 
Copper 
Ammonia (as NH3-N) 
pH 

PARAMETER (meJLl 

'7000 
5000 
700 
350 
300 
500 
80 
30 

200 
5 

60 
100 
40 
20 
20 
s 
2 

1.5 
200 
4-12 

The volume of the discharge in any one day shall not exceed 6000 m3 and the rate 
cf discharge shall not exceed 400 m3 per hour. 

Reference: Clyde Piver Pulification Board 
Glasgow, Scotland 
Consent No.: CP8750 (N2) 
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ITEM 

ENVIRONMENTAL ASSESSMENT 
Paxi/tufParoxetine Hydrochloride! Tablets 

June 16, 1995 

15.5 Appendix V: Drug Product (DP) Production at Cidra ...... . 
15.5.1 Sununary of the Environmental Characteristics 

of the Cidra Conununity.............................. . ...... . 
15.5 .2 Certification of Compliance . . . .. . . . .. . . . . . .. . . . . . . . . ...... . 
15.5.3 Pennit Levels ..................................................... . 
:<5.5.4 Material Safety Data Sheet for 

Paroxetine Hydrochloride .................................. . 
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TO: 

sn 
Sm1thKJme Beecham 

Environmental Research Uboratory 

ZZIClc:oeellltt I 

cc: El'lt. Files 
04CI'ilu 

FROM: 

SUBJECT: 

Allaclltd you wdlllnc: an absltacl anc:lltanslatian allllo loiiOwinq Envitonmo..Cal !:valuation 
Rcpons 11om InC Cm c:ocnmun.ty in Puona Ric=: 

Entuallon Rc;10n lot tile Rcaidcnlial Project Estatts & C4unuy 
c:uo 

cnviloNM..ca& Evatuation Repan lor lo"IC a1 SIC!' Lin f'-.3 IJ.cuaily sa 
PllatnlaCCuliCalsJ 

The ablltact proviclca a Gl Ule onysical and biotic: Cllarac;eristics al tile Ciclta 
CO"""""""f • 
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The Ccn............,. is locaiiCI wllllin lho IUCIIOPQI-IofiSI zono, ITIOfl spocifi:aly w111in 1 -ion....,.- lho F<"ffttlnd 1110 1.ow1t l.louruin For ... Tho area NIDten 
1110......., -IIIICI-10 llllftng ICMhH lftllot- toUOII lftO- WU ,_..,IS 
being in annlindion pNso Dy IIZI(S.o Tacll q, By 1111 llltro -·lew,..._ aiiiii!IH 
sptdes CDimllll 10 lllol dlnalic z-. WcNn INiarea is llsGiound orllolllndl-ions an:t smd 
._ ... , owgtlllion IIIOC"'ions (Sot T- U lOt do- apecies IIPOIItcl Dy 1111). 

sa ccn piii'C il spoc:iiiCally IOciiiCI in a so.• acrwlol- Dy SlnWCini....,_(Road t7Z JCm t.l) 
ani • ill-Dy Ccn UN (NoiVIJ, Dy Road 17Z (Soulft) an:t Dy--n 

(.- lnd WISI), Tho atoa illocoiiCI II 4Z5 melllfS-. ... ..... Tho- awrago 
pnocip' · ·--o.Mga-rcy(ZO)yoarporiod.lftlrepootodillla, wueuencnes. Tho _fa91_.....,.1or lilt-Plfiod olllrioe wu 72.1 F. Wonci..,ICIIOn •-ua 10 _.,an 
a .. raoo ll*d a110 lcnoiL 

aJ ·-Ac.tli\JN' 
bJ "AicihHI.malu' 
<l 

Cidta il noc """'""in lilt..,.,,.,,, olareu WCh 1>01tnlial 1o tzceecllhe aillcmslot ...,.uroaidu lftl 
pal1icullle lllllltr. Thills maiNy- 1o IN 1ac1 !Nil Puono Ric:a Is bc:llecldlin a I)OnNftllll air 
omel'l wf'lictl ma.,..ains a CDnSI_ant renovauon of 11\e aanupheR: air. Pa a:u .. pogaas.s.Ne 
ol _,.., 
n.. rauna Nl • is prese<W in Cidta is usu.ur riSIA:IeciiO ihe lrH zones -" tu:>idily lftl 

CDncllions tor me are 1ounc1. T- w alisl c11111 spooes in OUt 
relor...-ca rtplllltam 1988. 

No IPICMis Wlft rfi'Qnecl in our nlo<lf'Co reporu lar Cidra. IIU bien - Ccn uu •• -eaeclorca ,.,.,. klwwn as 
Co\ln'Ca inomot! wtt"""• ("PalOmas_,.,, Thill spec. oou u -lllldJ"""' 1tu1s--. 
• tltoiCII iiiiNIS SUC11 u Bamcus.o S'f!l91U"! 1!!!!!!2!.. §91""""1 ClfiDllala. lftl """"'"'"nil (SH T-IV). nllttecl peak period is-- 11101 
haOUiilll"- -..., ..... __ s. 

The moin-. corcrb.cing 1o a u-aro lilt CICSII\JCiion clll\tir l\aiiUt-.,. -•olllo 
itolo"'"""" o1 man IN""Y l'luNln9. Tho ,....,. inc:teasa in 11\tir ,_,_-.,. Cldra iiiU 

may co 10 N -- in agncuiU<alacNtln. 
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Tile lOW_,..._ 01 Cidrll wu ,_to llt zt..36S 11J 11110 C.'*A. Tho po 1;1 ,.ar 2000 
iunincruuGI 77:16-...s(Ste T-V). 

StliiMra IIIIIColllrt OA,IIamo e.,_ Clara. I'W<IO 
Rica. 11&1 

SKF 1.a11. eo. Cilia."'*"" Reo......,_ 
IJNll't'O """' 1101:1.. ,,., 

,__<llc:illa.llamolar-Cilla. 
I'WfiO lliao. lit I 
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TABU: I 

....,._ Fot• Zollo •• 

Co!!!ft!!ft - $doft!!c !:!!!!!! 

L-«:ouh!Foou 

I. c-.. klpgpm!! mss!! 
2.. ... '*'"'d!J!2! 

loloca 

... T-.go-

5. ,._ 
I. Utni!!a!J bid!IU!t 

1. RoiiiO lllonco Tpr¥1 !!l!tfOS!I!XI! 

II. Lawet- fG<ul 

I. YagNIII>'- C!al!!!ill!t!!J!! 
2.. Lwi!Goa 

2i!!!U """'"""' 
Huezlololcadl ()col!! mosclll!• 

•• au.- !5!1!!!!!! 
5. loloca 

I. T- P!IC!l!9!! U5l!l:! 

7. c:.c.a ... 
• 

•• Yavn-"- , ny Moo iliDtsri 

• Ito -lilt an EnQIIIIINIIIIIionwu _._ .. 111-lllftlloiiiiMII*iU-
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TAaEU 

t. laln:u r.,rp•• !ldiBdl 

• No -IDI' aft EtiQIII\IQIIIIIIion-..... IDI' .. Ill __ .. .... 

ooooas 

\ 

) 
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er'4cr,ol(. 
4Pp 'Lie, . '4lJ( 

F..,..."""" ccn 1su 

A.lllras 

Co<rmon Name Conmoll Name 
its!!!! Scitft!il'c Name !!!!!!!t 

I. Buteo tarnaSwis Acqlilriclao 

z. G.vug.- c.a. egret !!u!!ytcus !!!! 

3. WMinolo l!!!!orids• .!l!!!!!lt Mleidu 

4. lloinQ """"" 

5. Plloma 1111<:a Seal} pigeon 9!!!'!911 .. T-la 
canlOAftiiQ Zenaida- Zena.,_. !Urb 

7. Po/W l>ol» -· .. - Coq:m. !I!!s!. Cualfidao 

a. Otablilo lorw:tw..r.t CUCUI!t• 

9. GomonbaiOa y-- r .. flt1gifi:loe 

10. Golondrina de -· ca...- Pe!!!!d!!!lldon &lt2 

II. Chango Gtolllf...,...., 
g.- Oulselm nigff -

""'- lolocllinQOinl lolla!Olao - Ametic:MCDOI fl!!5! ,_.,.,. Raliijae 

14. GWrm eo ......... - -- (h!on!<ys -· 15. S...PeGto """"0 Rican 
lolly Tca..s mcxS!tl!s 
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TASLE Ul (Cotlln.OG) 

14. z-
de ""-'10 Rico TftiCNidat 

17. Zonal de 
,..... -

1L ...... 
ILG111rc; 1a 

Sd!ft!if5 Name Eel 
I. S!.raeol\ls caracola 

2. Pqtycl9!!ss ean..·dat 

3. Nenia hidens O..nld•e 

4. Mplomasloml .5!!5!!!!! c:, 

5. Auslmtleniles .!!!!:!!!! 

4. H&lci-OdM 

7. H&lci-OciM 

a. Varicella !erebtdom!s Oleac:Nat 

9. Sut!uSna $!!!!!! SIAlulrldat 

IQ. • Qb¢0' if!brpltr St'b 'r"d't 
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TABlE Ul 

Cal!'mDn Name SOencl"cNamo f!!!!!h: 
1. SIPOCom.n !!Ia!!!!!!!!! llulonidat 

2. El!!M!!!l!d!c!y \.ep!04a=tyldat 

3. E!eu!h!rpd!dykg !l!ilensb lllll' llaa)idat 

4. 

s. Lep!Od!t!y\JS 

6. SoQ0 Yutt Aana c::ateset'iana R.anCiae 

• No ..,._lor 111 Engllsll lllnllo&ioft was avaii!H lot""--ol ll>tst spoc:itL 

0. Rec>lies' 

eo,., Name Sd!n!l5 N.,_ f!!!!!h: 
1. . IQuMilat 

2. Anois p!lcll!lkls lQuani:lal 

:s. los Nboles lgult".idal 

4. Gtkko Spni!!Od!ay!Us Gtlclooni<lat 

5. 9lana Teiidae 
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TABLE IV 
Vogetaon U1e<l lOt Feeding P' .-poses Ill' G..-..s 1n1:1 cu...- Rllaled QCftiiS.' 

C4tnmotr t!!!!!! 
I. AcnicMilb 

a. Adell 

3. .oclotmidt" .. .Anoz 

s. llejucodo 
l'lleiCO 

G. llennjer..o 
ClmonDno 

7. . .. 
a. BrtiOnica 

Prteca 

t. Cadllo 

10. 

11. 

Ia. • c.nualo 

IS. 

A!s:l>om!• 
Bemaidia 9id'!e!oma 

2!m!!!!2 

!p>m><ra !illcta 

..... 

IAelacllia !!!1!!!!2!! 

IAiaoqe?slN 

$enomt l!l!!lqN 

2!:1!! !afiiOia 

G"M oenia!!atl 

Cllt 

Slett:UIIceae 

Gnmintat 

Hypnh1tceae 

eo.,. R'M'!!!! 
£. i -Q .......... 

Coumtlina ?'"lrW\a 

Co\!rtli!!! rrr.,n 
.. ota 

f?''!!!ln! ?', 
a..mag !!11!!1!1!! 

Coyrtinf '"'!rinl 
Ge051911 mnana ..... 
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T A6l. c IV (Cononue<ll 

Seienlili:!!!!!!! 

16. Cocp Blat1CII GtatnineH I!!SStMa 
millacll 

17. Paspayn m!tgtw Gtatrineu eoyrceresseftna 

II. Coclado<o 
de Alura §a!!!S!!l CY!llr>eaa• O?\J!!'6na pasurina 

ZtNi<SI!!!!!! 

tS. e- §Cjaocua .. Coytrginl P!''rt' 

zo. esp;no ZIIVI!!!!JU!! Rulac:aao Z.naida!!!!!!, 
Al<bial Clni>Hum 

21. Freu Ao....,u C4t.ltl"'ina pa"erina 

u. ItS!!!!!!!! Uolioceu 

n Habici\Mia "'IC!OC!II!un! Co-ousorina ...... laU!!!'oicles 

zc. H-a CaeulpiniOi:leu ZtN$!!!!!! 

zs. Hlcao> CI\...,ObJIII"'IS !:!5!1 .. l!uclx!ol!ala 

26. H9Jillo f!!!! IICU>oJm PiMtacue Ztnaic!a........,... 

27. JacaN Pouteria 

za. ..II9<MY F"cusc:ilrilola t.lo<acue S9Vr0inl R•llllrinl 
8lancll 

29. CY!lltaecH 
dlc!U!aml 

30. '--eldt 2!!!!!1 Lllnee&e 
Paloma p9! 101 gusts 

31. LantGeo Ooocea !!uc!rt!On Lanceu 

Lec:hOVana CoUteinl ft!ss«MM 
...... OOf,lta Zonai<SI!!!!!! 
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33. 1.-

34. .......... 

3S. UN 

&l-.anllo 

37. Mllicao 

34. .... 119 • ...,. 

:IS. lotOial 

.co. --.; 
llobo 

41. Narar4& 

42. Pllmade 

43. "-de 
Sien 

4<4. "-Roll 

<&S. ...... lllaftc:o 

41. Palo de 
Jazmin 

47. Palacio 
CNJina 

T A8C..E IV 

!:!!!!!. 

Chamaeng !!!!!. 

Pllrwaqo !t!!i2t 

is INn 

u "" !!!II'S!n!la 

Byi]SMim! H5!!.! 

Solarum amtnca11.1m 

•mancana 
!C!!!l! m,. ..... ""-"'•• 

Pautacaao 
atqeteea 

Ptesoea .........,. .._.. 

Rcrr!onea .._.. 
I!O!'!n!ly!na 

O!ypolu 11!!11!2 

Sl)oac:lcou 
S20f'9!sefts!! 

Glalnnuo 

Coyrgina "!f•rinl 
GtolrtOOft ft'DIUN 

toympinl !!""""' 
l!!!!!!!!!!!!!! 

Coyt!!a R!!m'H 
Zenaicloaurta 

Geo!MJO!! 1!!!!1!!1! 
CoU!S!a r·:mma 
ColJ!!S!I "' pn;a 

COWMPII1PH 
cgynpa !:: *! 

Co!ymp!"' • 
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TA8t.f IV (ConU>uedl 

eo.m- t!!!!!! Sc;itn!il'c t!!!!!! C91Jn'Ca !1!!2!! 

q. -· 'i""'2P2"Y" 0. Q';fJCIM Zenaida !!!!!!. 
&i\9'0 CaUnbina "''Irina 

''· C!tnartrtfum v--'M' = 

so. PomlnoA Syryqyn ... .. C9yro. nomara 
W!!To!li 

Sl. PnJ!ftr !!2!!.!2 Zenaida !!!!! 

52. T_. !<!!!!!! ......... Rusocoao G!O!OSp! ltD MIN 

53. Tua-Tua Jat!Opl!! Euphatt"tceae Ztnaida!!!!! 
oossyp!o!! Col.tft"C::ina P!''eriN 

$4. VCIO>Iaga 
Po<luloc:a 

foo<lulacacoo Zonaida!!!!!! 
Columeira pe"tritla 

ss. Y""'*'& KIAllotmia !!3!!!J! Zygcph)lac:aM 
de.lbnljo C9tmllnl passetlna 

56. Yerda'ag;aa Ta....,.l!!at!gu!at! l'onula<.:..-.c.uo 

57. V..agr;lo 2!!!!9!!!'icu!!t! OuiCiaco•• .Cokm'Ona p=uriN 

54. Yaguno !l!c!ym!po!p 
l.l.lcho rrol(ljtato li 

weunoroi 

551. YOibldo Po!YgoNn! Sl!!!!!ll!!! 
ttic:Diu CoUtrpina ft!"trinl 

..a. v .... l!!!l!!a II!!!! 

·No-"""' Etrglilft --a¥lilllle 1c1r1110 _.._ ol- $piCIU. 
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sn 
SmJthK/me Beecham 

Pharmaceuticals 

Saecnam Co. states that it is 
in coap1ianee or on an enforeeabla schedule to be 
in coapliance all emission requireaents sat 
in permits, consent dec=ees and orders 
applicable to the production ot at its 
tacilities in Pue&to Rico. 

t 

NN<.E: :tsmaa u n 
T.tTI.Z: Director o! Enqineerinq 

NAME: 
B I 

TITU:: 

......... ,.,.,..... • ..........,c.. 
/10._1111,,- U'l.""' t.l 
aoc.n-•. c:.r.. ,..,._ ru.:.ooo:at-lll' 
l:ole- o .. QII 7 .. 00000 

OA."l$: 

, , 
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New NPDES Permit 
English Translation from Spanish Original 

Parameter Limit Frequency Type of 
Sample 

1. Flow 130,000 gaVday Continuous Continuous 
2. BODs 10.0 mgll.. average Monthly Composite 

1S.O mgll daily ma.'C. 
3. SusperJded Solids None 
4. Dissolved Oxygen >S.O Daily Grab 
5. Total eolifonn 10,000 col/100 mL Monthly Grab 
6. Fecal eolifonn · 2000 col/100 mL Monthly Grab 
7. Residual chlorine That will not affect Daily Grab 

receiving water 
8. pH >6.0 to <9.0 Daily Grab 
9. Color 10.0 Pt/Co SU Dec&June Grab 
10. Turbidity SO.ONTU M!lr & Sept Grab 
11. Cadmium 1.03 J.Lg/L Weeldv./Monthlv . . Grab 
12. Oil & grease 10.0 average Monthly Grab 
13. Temperature <32.2 oc Daily Grab 
14. Phenol Limit of detection Mar&Sept Grab 

(10.0 J.Lgll..) 
15. Lead 2.7 J.Lg/L Weekly/Monthly Grab 
16. Silver l.OJ1g/L Dec &June Grab 
17. Zinc so J.Lg/L Monthly Grab 
18. Fluoride 700 J.Lg/L Monthly Grab 
19. Chloride 250mgll. 2/Month Grab 
20. Copper 10.6 J.Lg/L Weekly/Monthly Grab 
21. Boron l.Omg!L Monthly Grab 
n. Total Chromium so J.Lg/L Monthly Grab 
23. Cyanide 20JLg/L Monthly Grab 
24. Mercury 1.0 Jl.g/L Monthly Grab 

- 25. Seleniwn 10 Jl.g/L Monthly Grab 
26. Surfactants 0.100 mgll.. Monthly Grab 
27. Sulfide Limit of Detection Monthly Grab 

(2.0 J.Lg/L) 
28. TDS SOO.O mg!L Month!;.· Grab 
29. Phosphorus l.Omgll. Weekly/Monthly Grab 
30. N03 +N02 10.0 mgiL Monthly Grab 
31. TSS 60.0 mgiL Monthly Composite 
32. COD 126.0 mg!L Monthly Composite 
33. Color & Taste None 
34. Floating solids None 

NOVEMBER. 1993 
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S13 
Sm1thKlme Beecham 

li.SDS l!tDCIICih 10000lU 

SUIIS'l'Aala: r 

1. lZIII!'nl':tc::A'l'%011 OP 'niZ S'IDS'l':l>lla/IPUJIAJIA'l'tOlC 
OP 'niZ COKPAIIY/IIIIDA'l'.a&:%11G 

.P.t.a0Zr2".Dr$ H'l'PJIOCJt".M tDI: 
OI:I:ICZC:U 

PQIUCIIt.Ar 
C1t•K20·P·•·Ol • K•Cl 

Wl:tQil'fa 
lfS.$ 

UliJ:ell llalalU1 
IIC"C' I.IOS%Gllitl 

C.DICS llalalltli. r 
NOT ASSIGira.Il 

COIUAIIYr 
JIUOWI COIU'OIIA'nOJI 

COil.POu.Tt IJIV1liiCIIIII1ft .Nil! IIEA.t.'Xt( A.IID ss.rtn 
70f RQAO 
XING OF ;oaasstA, lilA lU04 
l'!!OIU: lll.SI270•7U5 

2.COKPOS%T%011/XN70AH4'1'IOII 011 IIIGaZDIEMTS 

KOan:s OP u.QSQU:r 
A"".l.d br&&ciUA; W.c, aidA &)'e COAt.&C:;. 

.tear diracc coacact &C4 &11ar,ic: r&accioa are not 
-..:p•=•d, aa.e<S oc •"'"*t acudiaa. Hovavar, c=1::K; .ce 
avoided. 

r.1: COIITz.c:'f 1 
tn-icadaa c&D oc:c:ur loll-.l.ng direce c:ontacc. a.l.!Jhc incllide 
:-edAeu, •vall ill;, bl.U..'"%&d Yidon, pal-A, ar p•z::,.oeClc eye 
duaf•· 

•IIIU.IoATtOIII 
ntia -ceri&l h • potent ph.&ntl.ceuc:ical &!Jeftt, UIOUDt.a of duac 

pro6uc• pnar.&colO!Jic effects. Sy.pr:aaa &tee: :ac; might 
va&kR&ee, dint.A.ce, ineOIIIIli&, crftiOr, agicacion. aanouaae••· 

n&llee&, d..-y -t.h. diar:-he&. con•cipaciOI> or lo•• of 
IIIGU'l'l:OIIo 

ay.pc-. &tcer ov.r •"PP•w:• aigllc include ... cli::l.Aau, 
inl-.t&, creLO=, D&UH&, 4..-y -.ell, cli._-::!w&, 

· CCil.IC:ip&c1oa or lo .. ot .appec1ca. 
COIIDn:tOlfS AOGU.VA'li:D IT 1DORU:1 

I11c1i vtdll&l• clllkin<J adler .. 4ie&ci0ft8 • includillg oxius• 
inh.Usicon. aLgltc b& .. utcive co ella etfecc• of t.'U.a ucu-i&l. :::: 
cue• ot .,.,.,.. u:posve, ••" ...Uc:al ccac::ali'Cliq ,.a .. i!lle 
dzus 

Dloft A.l'ftCIVI:Dt ac lfaoll'b•r •o UV::lllh lO SepUIII:I&r u 

1 
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S:UX COnACT: 

SmtthK/me Beecham 
PAGI:: 

Remove concaminacad and vasb exposed area vl.cb soap &a4 
vacu·. Obcain .. .ucal usiac:a:u:a i! uausl:&l occu:. 

liOTE TO PKYS%C:UX: 
Nona 

En COll'rACT. 
'W&ah •r-• vi:,.-, :o: &: 1a&a: 15 c!:u:ea ®:&in aad.!cal 
auiacance. 

liOTI: '1'0 tnS%C::UX. 
S•eau•• o! pc•e!:il!:y !c: t&mai• eye 
ecncacc, rafar all aucb co an ophcbalenloviac. 

Move exposed subjac:; !rosb air. a-tar co a pl!ysici&D 1.: subjac:; 
has pertor= 

cardiopulmona:y nsuscit.al:iOil (011.1 a:od seek i:o::l&cUa;e Mdical 
aniacance. 

IIOTZ '1'0 
oa £re pri=• in caaea of ov.= 

ahould IY=PCOB&elc For 
in!Qrm&Cion consult che .aac recenc Pbyaiciana Desk 

ilateren.ca tor c:ea::unc. 0: o·,...:cioa&ges 'by up;.Ue i.Mi=i;o:s. 
IliGUTION: 

In tbe evenc o! swallovinq cbia a cr&inad person should 
induce vcaUcinv. i! subjecc ia fully conscious. seak .. dical 
assiscance. Gascric lavage can &lao be coaaidared. 

IIOTE TO PHYSICUII: 
Et:t:ecca oa. t.he aervous sya: .. &re of ps:i.:u coacar:s in. caaea ol ove:: 
expo•ur•. should 0. sy.pcaaacic and suppor:;,va. For 
&dd1eional che mosc Desk 

to= c: ovardoaaves upe&ke inbibicors. 

S.PUZ•P.I:Cin'DIG IIZU1IUS 

2 

! 
PUJ: COHTllor. , 

Use v&t.er, cul:lon dioxide, foaa or d..-y clwaical suicule fm: aw::ou:uUng 
Hre. 

UiC:L\.1. FIU:FlGMTIIIG 
·:oxJ.c or c:ono11ive: 'i•••• ia.c:luctinv oxide• o! nic:ogea :u:aca 
ut <"lllodne or ! are !ins c: Self 
l!:lllC&iaed b,.u.chiag apparec:ua &a4 full prouccivs a::• 
:1ccam.nded ±cr 

UI..:.S: 
•·or lerv• spUh, •.solace spill area, ,. .. tdct: accnu and pose cb& -=·· (pcce:c i! 
avalloved, !=ri:aa;) Wear 
proc•ccivs • .. c:o a¥Oid 11n9eatiOA, aye concact, breaclling dusc. 
Avoid eacessiva dusc clcuds vben cla3:iag up spills. Scacp or 
shoval a&t.erial incn a suic&ble, properly labeled concain•r Cor 
recoq:y c= I! pr•••=-: i.n a cix vi:h ••-.. oc IICWIIIM:r to DAn RPUI:II• 10 Sepc&llbar U 

OOOO!J!J 
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SB 
Sm1thK/me Beecham 

HSDS KaMBER: 10000231 

absorloen.: an.S scoop or shovel i:>l::o a au!l:Al>le, p:cperl:.r 
con.:ai:>sr recove:y or disposal. 

DECOtn'AMIIIATIOII PROCZDCIRES : 
wa.:er baaed decerven.:s should be useful in clean up cperaciona. 

7 • IUXIILIXO Alii) STORAGE 

lL\IIIlL:tiiG: 
Enclosure is reconaeadad co rou.:inely coocrol airborne due; levels. 

$'1'011.\Gll: 1 
s.:ore in a cool, dry, secure area. Oee conduccive or an.:i sca.:ic 
liner• for Avoid con.:acc vith direc.: aunligh.:. 

I • CPOSOIU COIITROLS/PEilSOIIAL PllOTECTIOII 

aPOSoa£ CONTROLS: 
PAAOX.:T!Ni: K"rollOCl-::.Oll!DE: 

S...iChltline aeeclwa(PEL/7(1: 
0.2 (8 !Ill. ·;.w;..l PS::O 

Oni.:eo KlngdcmlRSil : 
No 

llo Exposure Limi.: Esl:&blished. 
Oniced Scaces(OSHAI: 

llo Exposure Limic tac&loliahed. 
INDUSTRIAL HYGIENE METRCO: 

3 

fo= Beecham operacions. sice Occupational o: 
!iygienisc or regional Corporue healch and aatecy group, as appropr:i.&ca. !o= 
advice suic&ble mcaieoring 
For ocher operacioc•. indu•eri&l hygiene mcr.icoring adYice may be !:cc 
the health and group idancitied in section l. 

PERSONAL PROTECTION: 
R!SP!?.;..TOR.S: 

If dusc is chen O.l mg/cubic eecer a l&boraccrt fume hood 
approved should be used. The cype of will 
on air lavelo In the OS, OSHA followed when 
respira.:ors 6%& used in che workplace. 

Wear imperviouo 9love1. 
EYE l'ROTECTIOII: 

Wear chemical splaah V099les when handling chia in addi.:ion. a 
face ohield •• recommended. 

lil'GIEliE PAACTIC!S: 
Wash hando and ar.ao .•• oroughly handling this Clean up 
spills 

O'!'l'.Er. PilOTEc:"IVi: EQOIPME.!IT: 
An eye wash should be avail&l>le. Wear lab coac or och<tr 

cloching vich lon!J sleeves. 

I. Pill'S leAL AND CI!EIUC:.U. PROPUTIES 

tthi:e c:! w!-.J.;a powc:!a:. \i!.ll cli•colcu.r c::. ex;2csu:e 
li!lht:. 

FIJ>.SH i'O!Ir.": 
Greacer chao 55 degrees C 

.. UON TEMP: 
DA'n: APPilOV!:Ih OG November '0 11.\TE IIEVXSEII: lO 5epce:ber U 

OOUlOO 

.. ·--·--.,. 
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SB 
SmsthKime Beecham 

KSDS KaKIIa: 1000023' 

Hoc: cloc:uai,.•cl 
L:lllllt IXP.t.OSZVE L:cuT: 

Moe: applie&bl• 
ann ZXJ?t.)UV& 

Hoc: applicable 
t!El."r%110 

120 c:o 12J de;:eea c. 
SOU.XItO toXIn' I 

Moe appl.i.c.lble 
Si'£CU10: 

IIOt cletendnecl 
EV.UORATXOll ltATit/VAPOA PUUI:IliS 1 

110: cleceaune4 
PI! Of AQUiWS SDJ..ln'lONS : 

Neu::al 
SQtvatLITY: 

Sol\I!Oh in vac:e:: (I s/ll, de;:hcl flOC g/ll ar.:;! 
(200 g/1). 

CONDITIONS TO AVOtn: 
generatins cloue.. 4voicl using plastic material• when 

b&nclling a&;ertd. 
!IICOt!»A'I'IItLtn 1 

None kno ..... 
STA!IIt.ITYt 

Stable but at lgreate:: laO 
clellr••• C:l • 

II'U.MDClQS I'OLnG;R.IZATIOII 1 
wu 1 not occuz . 

l'...u:.liDOOS DZC:OMPOSI"riOll PRODtlC:S: 
!fen• !c:>o=. 

Ft»: 1.110 EXPLOSION KA%AA.OS 1 
ParoxetLfte t• non in che train fire teat and ia 
conciclerecl AOQ tlammoblc ia quantitiea. However, 

if diw,peraecl aa a eu.c: clou4 an4 care ahoulcl be c:&ken c:o 
&vc:.t Q&a; cU.apa:-aic:. :t !.• c=te:a:a!:,- ••::.s! :: •l•::::-c•ca:::.: 
l.vnt UOIS aa4 all pla.>t: equipaocnc aAc! operator• ahoulcl be e&r.:;,ecl 
(gTOUnd•dl co aini•iae chio riak. Plaatic .. teria1a should. Q8 
wnen handling this aaetrial and. concluc:ivw or anc:! acacie liaers 
ahould uae4 for c= 

':'CJCZC:'t""!: 
doses are required. to procluee !allowing a single 

!ngestion. Oral LD$0 vere 171 "'9/kg in aic::e and. US ·etg/k'i in 
racs. 

lloc: 
SCI! INU':':.1"tON 1 

wa• •• A co Ka 
of irricaeion occurred. up co l clays atcer clicecc for 4 hours 
in :&llbio:•. 

En: tllll11'xrZCII: 
Thia w&• &4 & save:• seve:• 

DAft »•aOVZDa U llavellber tO DAft IU:VUI:D• lO Sepcull«r U 

.-, 
. 
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SB 
SmithKJme Beecham 

MSDS YDM!ta: 10000%3! 

co ayes. Water 
o! a ¥Olume o! 

s 

Thi• material vas claaaiti•d as a non sensitizer co tuinea pis skir.. No 
or aCve=s• skin reac:!ons ;iii :c 

case for or allergic ski: lmodi!iad 
Adjuvanc Tescl . 

MOT...cii:NXC!'r.!: 
This vas :o: :u:aqecic in b&c;ari& :ea;l c: 
&baraco:y c.esc.s. 

CAACINOGE!fl:CITY: 
!s as a by ox HSi c: as 

OSHA.. It. vas noc caz:cinoganic: in va.t.h. :&ts c: cu.ce. 
EFi"iC':'S: 

No <bir:t datac:s) c: e!!ee:s ra:s o= rabbits. female rats vas reduced ac :elacively low dcse 
levels. 

c=R :s::;:::crs: 
material is a9enc 

reupcake and 

EFFECTS: 
Not. deeerminad. 

3IODEG?.ADA"rt0N: 
Not. decer:;a.!..neC. 

12. INFORMATION 

SL::tXii: i'.ESP!?.J."::ON !NH!3tT!ON (OEO ?Pc:"CCOLI : 
Not. .. 

SOIL 
Noc decermir.e:c!. 

O'rtlift 

!l!..spc:se c! ""'&lte c:t i::. & chemical allcwe<! by the 
!! incine:aco: c! vas:e 

:.r. a licensee i::('·;' .::erator 

14. TRANSPORT 

FOR AIR TRANSPORT (IAT;. REQOIREMENTSI : 

(!Q: .• 
ID&Q27 

Class/Divi•icn: ' 
Sub aisk: 
P&ckinq Group: a;>plic&ble 
RO IReporcable Quancicyl : Noc &pplic&Cle 

Aeapc:se 1! 
FOR MIIRITIM:!: TRANS i'OR"! ( IMOO REQOIREM&NTS I : 

Shippini Ka=e: NOT 
Technical (for n.o.s., noc ochervise Noc applicable 
ON/I4enci!icacion Number: Noc applicable 
Class: Noc applicable 
SUb Noc applic&Dle 

0.\TE Al'fJ.QVED• 0& lloVUii:>er '0 0.\n; UVI5tQ: JO 'l 

000102 
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SB 
Sm1thKiwe Beecham 

KSDS NUKB&a' 1000023' 
KA'l'Zil:UZ. SAJ'J:n DATA :IU."l:'!' 

i'acl<inq STOUP: Noc &pplical>le 
page nu.De:: Noc applic&ble 

Mi.AG t1\llllbe": I:Coc appli<:&bl.e 
NO< 

M&risse Polluc:anc:: Noc: applical>le 
E=erqe:cy aespocse Number: 

!'Oil C!fiT:'J) STATES OROOIID TliAtiSPOIIt'l' I DOT REQC1IIU:KENTS l : 
V:tcper Shippi"S ._: !lOT U$'1'1UCTED 

i'AGi:: 

Nama lfo: n.o.s •• applicable 
Noc: 

Claoo/DivioiOft: Not. applicable 
Sub Jliok: Noc: applicable 

G:oup: Nc; 
IIQ llleporc:&ble QuaAc:icyl : Not. appl:i.c&ble 
illle:!Jency Jlesponae Gui<ie tl\llllber: NOt. &ppl!.c&ble 

zOit Gl!Omo"tl 't'll:INSi'OilT IAD!t/IUD/liO:..D/IlA.i:!. , 
Noc according 

HAZCHEM code: Not. i4encitie4. 
Number: idenc:i£ied. 

Poll EC CLASSXPXCATtON, PACEAGlNG AND 

Prat lllSX CLASSlPlCATlON 
NO FtRS 

RlSX CLASSlPtCATlON 
lUilMFo'I. IAA!T:..N'r 

llXSX: P!!R.ASi:S: 
i'.AII.'iFtll. XF SWAI.!.0\1"£0. (ll2ll 
ll!SlC OF SEillOOS DAMAGE TO EYES. I li.U l 

i:G..ASi:S: 
AVOXD CONT.i\CT Win! S:'n:S. (525) 

i 

!:f CUi: OF CO:t-o.c:' An:S, iliNSC: 0:: .......... S!Ir. 
1516\ 

l'RO-.Ec;:ON. ISltl 
S'lM!!Ot.: 

S'!'. JUIDR!:W' S CliQSS lltn! lo S'!'. Al!l)it£1(' S C;tOSS l 

!L\ZJ.30 LABEL: 
•••• NO •••• 
• • • • KAR.MF'Ol. ANtl IaR.:.-;".:.tr." • • • • 

•• K1UUIF'n.. %F SWA.LLOWED. 
• • ll!S'K Oi Sli:UOOS IIAIC.G&: TO £TiS. 
•· A VOte ms. 
• • %N CASt: OF COIITACT ;."tTl! t:'lt:S, lllNSt: Xlit!ED.U..TO:;;t lU"ni i!.4tn"t Of 

:.Nl) SiiJ: MAC:tC>J. . 
•• lr&JUt rt"E/FAC!: l'ROTS:C'l'ION. 
•• nli.GET at os:n:IUat!tll 
Xl' IIKIS IIAT:tNGS AR! OSJm AT YOoll SITE. OSi THE FOt.I.OWXNG: 
JG:JI.LT"d • l FlU• l. u:.cl'rvrrY • 0 
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SB 
SmlthK/me Beecham 

MSDS 1000023' PAGE: 

'This coac&ined herein is basad on daca c:ansi4ereci aecurace. 
co varraoey i• expr••••d or implied reqardinq accur&Cf 

or ehe resul:s to be ob;ain•d use 
The publi•her, iea parece, •ubaidiarie• &Dd affiliae•• aooume no 
respon•iDilicy for per•oaal inju_-y c= p=oper:y damaqe CQ vendees, 
or ehird pareieo cau•ed Dy ehe Such peraCDo &&sume &11 =isl<a 
&s•ociate4 with che u•e o! eha · 

7 
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ITEM 

ENVIRONMENTAL ASSESSMENT 
Paxii 1111Paroxetjne Hydrochloride! Tablets 

June 16, 1995 

15.6 Appendix VI: Data Summary for Paroxetine Hydrochloride 

PAGE 

000105 
p.- •• 
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SMITHKUNE BEECHAM ENVIRONMENT RESEARCH LABORATORY 

SUMMARY OF ENVIRONMENTAL FATE AND EFFECT STUDIES 

com ......... • BRI. 2li0150A IPAROXETINE HOI 
concenCtationa Given aa tre..tlue 

8\llnl1\aiY prepared by • Scott Ziegenluaa rl'liaod •• of 3/23135 

pHs. sese co 1111 
pH 7. 1132 co 1133 

ENVIRONMENTAL FATE 

pH 9 • 318 co 341 (421 co 430 In ropoatl 
01 wocor • &050 co 1804 

1715 moll 
OcconoiiWaw Ololribution Coetllclenc (((owl pH 

17110 
KowKow 

VaporPraoo .. o 

Diuacladon Conltanc (pKal 

Aorablc Blodogrodadon 

& 
7 

' 
14.1 1.15 
20.0 1.30 
1930 30:3 

log K-biomuo • 2.94 (y lmoroopc of log x/m w. log C. plot) 

< 8.:Z5E·II con 

pH 5 pH 7 
lombda E ·-· E 

234 3732 234 38%3 
292 3821 292 3817 

9.6 

nona obaarved for IRL 29060A 
rnellbolico IBRI. 31110AI 

pH 9 
lombdo E 

234 3806 
292 3797 

12.2 1.09 
22.2 1.3& 
1800 3.28 

• clegreded ac k•0.03/hr to < detection limit in 5 claVI Gn-hou .. l. ct/:Z. • 23 hta 

PhotoiVtio k • 0.29/hr in Dl H20 and 0.27/hr In pH 7 buffer 
Cl/2 • 2.4 houra In 01 H20 end 2.1 hta in pH 7 buffer 

D. magna 48-ht acuca 

Mlcroblca Mlcro10x 
phocodogreded •alution 
bioclogrodod oolution 

Acdva,_ Sludge Raopo-.don lnhlbldon 
IOEC:D 2011 

ENVIRONMENTAL EFFECTS 

BRL 290110A 
ECSO • 2.5 mg/l 
NOEC • 0.49 mg/l 
&lope• 4.4 

ECSO • 1.11 mg/t. 
NOEC • 0.18 mg/t. 
&lope • 8.5 

EC50 • 8.2 mg/t. 
non--cO)Qc: 

ECSO • 25 co 215 rng/t. 

BRL ll6810A 
35 mg/t. 
14 mglt. 
15 

29 rng/t. 

no,..toxic 

80 to 83 mg/t. 

000106 

3'�DQG�2&'�SDUR[HWLQH�3DJH�����RI����



J.H.M. R.cscarc:h & Development, Inc., 5776 Second Street, l\.E., Washington, D.C. 20011 
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