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NDA 19-839/8-002

Pfizer Pharmaceuticals -
Atntention: Margaret Longshore, Ph.D. .
Director, Regulatory Affairs - 0T 25 s
235 East 42nd Street

New York, New York 10017-3184

Dear Dr. Longshore:

Please refer to your May 14, 1992, supplemental new drug application submitted under secjion 505(b) of
the Federal Food, Drug, and Cosmetic Act for Zoloft (sertraline Hydrochloride) 25, 50 and 100 ing tablets.

This supplemental application provides for the use of Zoloft to treat obsessive compulsive disorder (OCD).

We also refer to an Agency Approvable letter dated August 1, 1995, and we also acknowledge receipt of
your additional communications dated August 11, 1995, October 4, 1995, December 7, 1995, February
23, 1996 and March 19, 1996, May 8, 1996, May 14, 1996, May 28, 1996, September 13, 1996, and
September 27, 1996.

We have completed our review of this application, as amended, and have concluded that adequate
information has been presented o demonstrate that Zoloft is safe and effective for use as recommended in
the version of labeling attached to this action letter. Accordingly, this mxpplemcmal application for Zoloft’s
use in OCD is approved effective on the date of this letter.

This letter 1) explicates the basis for our decision to approve your supplemental application for Zoloit's
use in the treatment of OCD under the conditions of use described in the version of product labeling
attached to this letter and 2) explains the reasoning underlying a cumber of other changes that we have
made to Zoloft’s product labeling tha pertain to its use for all its approved indications.

Final Product Labeling

The product labeling attached to this approval letter provides 1) a new indication for Zoloft's use in the
treatment of OCD, 2) new safety information pertinent to that indication, and 3) instructions for the dosing
regimen recommended for this new use. In addition, so thac Zc oft labeling will conform to current
regulatory requirements, we have made a number of other changes, the more important of which include
a Clinical Trials subsection descrit:ing the controlled clinical trials that are the source of the substantial
evidence supporting Zoloft's use in both depression and OCD, a revised pregnancy category, and a
description of the evidence that supports the conclusion that sertraline has littie capacity to interfere with
the clearance of drugs metabolized by CYP3A4.

We are mindful, given the extensive negotiaions among our respective staffs, that the text of the labeling
under which we have concluded that Zoioft may be marketed for use in OCD is not identical in every
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respect to the draft version of labeling that you proposed. After reviewing the issues in dispute, which,
incidentally, we believe are relatively minor ones, we concluded that further negotiation wou.d be unlikely
to resolves these differences, in large part because we concluded that the statements you sought either to
include or ¢xclude could be viewed as rendering the labeling false and misleading in some particular.
Accordingly, as current agency policy allows, your supplemental application is approved for use under
a version of labeling that we have concluded accurately and fairly summarizes the uses,sisks of use and
directions of use for Zoloft. In the sections that follow we explain how we arrived at our judgments on

these points of disagreement.

Issue 1: Details of the Description of Clinical Trials supporting the efficacy of Zoloft (Clinical
Trials Subsection of the Clinical Pharmacology section)

The labeling of Zoloft that is being approved to allow its use in OCD includes a Clinical Trials
subsection that differs in limited ways from the version you sought. The differences invoived the
interpretation of the fixed dose studies and whether or not to provide information about the doses
used in the tlexible dose studies.

1 ion of the fixed d "

Information about optimal dosing is best derived from adequate and well controlled fixed dose
studies. Unfortunately, neither of the fixed dose studies you conduct~, i.e., 1 for depression and
1 for OCD, provided useful information on the relationship between dose and response. In the
depression trial, patients assigned to the highest dose group experienced 2 much higher rate o.
premature discontinuations than those assigned to lower doses of sertraline. As a consequence,
the study could not fairly evaluate the effectiveness of the highest dose. In the OCD trial, response
could not be regressed upon dose and accordingly, the trial must be viewed as a failed experiment,
at least from the standpoint of it serving as a source of valid dose response information. In sum,
neither study can be defended as a source of useful information about the'presence and/or the lack
of a dose response. We trust that this explains why we prefer the language adopted in the version
of labeling under which you may market Zoloft for OCD.

Iufi iop at {ose in the flexible titration studies

Prescribers do need to be informed, however, about the evidential basis for dosing
recommendations provided for a drug. Given the failings of the fixed dose studies, we concluded
that we are obliged to describe the doses of sertraline used in all clinical studies (both the fixed and
flexible dose) that were able to distinguish sertraline from placebo.

We are mindful of your concern that mention of the mean doses in the flexible titration studies
might be misconstrued as a recommendation to employ them. We believe this risk is remote
because the Dosage and Administration section, ordinarily rclied on by clinicians as a source of
advice about dosing, recommends 50 mg as the starting dose for both indications, with further
titration within a dose range of 50-200 mg/day being left up to the judgement of clinicians.

Incidentally, these points aside, it is common practice in recently approved psychotropic drug
products to provide the mean dose information in describing flexible dose trials in the Clinical
Trials subsection.
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Issue 2: Dosage and Administration Section

You have made clear a preference for including, in this section, mepgon of the fact that a
proportion (perhaps as many as 118 of the 325 randomized) of patients completing the double-blind
placebo controlled OCD trials (trials 371/372) continued in treatment with anparent good resuits.
Although we are aware that a greater proportion of sertraline than placebo randemized patients
entered this extension, we have no basis to conclude that the status of the patignts during the
extension was in any way affected by the administration of sertraline. Accordingly, it would be
misleading to provide information about this experience because it would allow prescribers to
infer, falsely, that the drug had an effect which it had not been shown to have.

For the reasons enumerated, we have not adopted the labeling text that you requested.

The fina! printed labeling (FPL) must be identical to the enclosed marked-up draft labeiing. Marketing the
product with FPL that is not identical to this draft jabeling may render the product misbzanded and an
unapproved new drug.

Please submit sixteen copies 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 hieavy-weight paper or similar materia!. For
administrative purposes, this submission should be designated "FINAL PRINTED LABELING FOR
APPROVED SUPPLEMENTAL NDA 19-839/8-002". Approval of this submission by I'DA is not
required before the labeling is used.

Should additional information relating tc the safety and effectiveness of the drug become available, revision
of that labeling may be required.

We remind you of your Phase 4 commitments specified in your submission dated December 7, 1995.
These commitments, and their associated schedules for completion, are listed bélow.

I. T - T

Protocols, data, and final reperts should be submitted to IND for this product and a copy of the
cover letter sent to this NDA. If an LND is not required to meet your Phase 4 commitrments, submit
protocols, data, and final reports to this MDA as correspondences. For administrative purposes, all
submissions, including labeling supplements, relating to these Phase 4 commitments should be clearly
labeled "Phase 4 Comniitmerts.” In addition, we request that each annual report to this NDA include a
section that summarizes the status of each Phase 4 commitrnent, identifying each submission and its related
commitment. If you feei the situation has changed and the data a Phase 4 study was designed to provide
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are no longer necessary, fully explain why you believe you should be released from the commitment. Al
annual reports to this NDA should include an update on Phase 4 studies until you are notified that we
consider all commitments to be satisfactorily fulfilled or canceled.

As requested in our approvable letter dated August 1, 1995, please submit three copies cf the introductory
promotional material that you propose to use for this product. All proposed materials showdd 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 matzrial and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and Communications, HFD-40
5600 Fishers Lane '
Rockville, Maryland 20857

We remind you that you must comply with the requirements for an approved NDA set forth.under 21 CFR
314.80 and 314.81.

If you have any questions, please ccntact Mr. Paul David, Project Manager, at (301) 594-5530.
Paul Leber, M.D.
Director

Division of Neuropharmacological
Drug Products -
Office of Drug Evaluation I
Center for Drug Evaluation and Research

ATTACHMENT
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Memorandum Department of Heaith and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research

DATE: QOctober 25, 1996

FROM;: Paul Leber, M.D.
Director,
Division of Neuropharmacological Drug Products
HFD-120

SUBJECT: Zoloft™ [sertraline hydrochioride] for OCD p
NDA 19-839/5-002 Approval Action Memorandum

TO: File NDA 19-839

This memorandum documents for the administrative file the basis for my
decision to approve NDA 19-839/ S-002 for Zoloft's use in OCD. The basis
for my affirmative conclusions about sertraline's safety for use and
effectiveness in use as a treatment for OCD are explicated in my 8/1/95
approvable action memorandum.

Post-approvaole Action Issues and their Resolution:

The approvable action letter (issued 8/1/95) informed Pfizer
Pharmaceuticals that final approval of the Zoloft OCD effectivenegss
supplement was conditioned upon the acceptability of their response to a
number of requests enumerated in our letter.

in his comprehensive supervisory memorandum (9/30/26) recommending
approval of the Zoloft OCD effectiveness supplement, Dr. Laughren reviews
the regulatory issues pending at the time the approvable action was taken
in regard to whether or not they have been satisfactorily resolved from
the agency's perspective.

There are 3 issues concerning product labeling about which the sponsor
and the Division review team have, despite extensive negotiations, failed
to agree. In his memorandum, Dr. Laughren explicates the basis for these
disagreements, and explains why he believes the Division Review Team's
position on them should prevail.
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| have discussed each of these issues in detail with Dr. Laughren, and | am
persuaded that the Review Team's proposais for labeling are preterable
(more accurate, less misleading, and/or better substantiated by the
evidence) to the firm's.

For the record, | should also note that | am in fuii agreement with the
manner in which the Review team and Pfizer have resolved all other
issues! affecting the-final approval of the supplement. o

| note, in particular, that the evidence relied upon to support the text anu
placement of the sections of Zoloft product labeling about sertraline’s
lack of effect on the clearance of two drug products metabolized by
CYP450 3A4 derives from reports made in other supplements and/or
submissions2 to the NDA.

| take note aiso of the fac! that the firm has agreed, as requested, to make
commitments to ' : Coe -

-
LY

LY

Finally, | note that the set of reports ordinarily made by-a sponsor
following the receipt of an approvabie action (i.e., Safety Update, archival
literature review and summary of adverse foreign regulatory actions)
have, upon review, been found to provide no new evidence that would cause
the Division to revise and/or substantively modify its conclusion that
Zoloft will be safe for use and effective in use as a treatment for OCD

1 A minor concern that | had about the possible misinterpretation of a
comparison of suicide rates in adults and children offered in the medical officer’s
review has been satisfactorily clarified by Dr. Laughren in his memorandum to the
file of Qctober 25, 1996.

2 The matter of 3A4 enzyme inhibition was not immediately critical to the
OCD apprcvable action decision. For technical regulatory reasons, however, it had
to be considered in the approvable action letter because a “changes being effected”
labeling supplement bearing on this PK/safety issue was pending at the time that
action was taken.
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provided that Zoloft is marksted under the conditions of use described in
the version of labeling developed by the Division. Mention of this linkage
is made in the approval action letter which advises the sponsor that
marketing of Zoloft under labeling other than that incorporated in the
approval action letter would make the product misvranded and subject it
to a new drug charge.

Approval in the. face of unresolved disputes concerning drug
product labeling:

Although the labeling urder which a new drug is marketed is viewed as
“belonging to” the drug's sponsor, the content of that labeling is

ordinarily developed jointly by the agency's review team and the sponsor's
representatives. Joint labeling development is the rule rather than the
exception, not because FDA regulation requires it, but because experience
has shown that joint development speeds the process of negotiation
through which accurate and informative product labeling is ordinarily
developed at the end of a review cycie.

There are occasions, however, when, despite extended negotiations,
agreement on the precise wording of one or more sections of labeling
cannot be reached. In such circumstances, the agency has two choices: 1)
to disapprove the application on the grounds that product labeling is faise
or misleading, or 2) to approve the application, but under a version of
labeling that the agency datermines will allow the product to be marketed
under conditions that satisfy the requirements of law. The latter choice,
in my view, is invariably superior to the former.

| make note of this because the Divisicn's Review Team and Pfizer's
representatives, dJespite extensive efforts to resolve their difterences,
have failed to reach agreement on what | belie*’s to be three relatively
minor labeling issues. Two concern details about the text3 best used to
describe the clinical trials from which substantial evidence of
sertraline's effectivenass have been adduced. The third concerns whether
or not the firm, in the absence oi avidence from valid clinical trials, may

3 presented in the Clinical Trials subsection of the Clinical Pharmacology
Section
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assert that sertraiine, in extended use, has a sustained effect on OQCD
phenomena.

in my judgment, the Division Review Teams’s proposed labeling is
unquestionably more accurate and less subject to misleading
interpretation than the firm's. Moreover, | find nothing in the labeling
text advanced by the Division Review Team that promotes anything that is
at odds with the facts or undermining of the product. .

Accordingly, | have ¢ :ncluded that Pfizer's OCD supplement ;should be
approved, but under the labeling that has been developed by the Division.
If Pfizer finds this version of iabeling unacceptable, they are not
compelled to market Zoloft for OCD.

it is my understanding, in approving the supplement under these
conditions, that the marketing of Zoloft under any labeling other than that
attached to the approval action letter (with the obvious exception of
currently approved product labeling) would be in violation of the
requirements of the FD&C Act and would, therefore, be a basis for adverse
reguiatory action.

Conclusion and Action:

For the reasons explicated, | have determined that NDA 19-839/S002 may
be approved under the conditions of use recommended in the veizion of
labeling attached to the approval action letter that is issuing urdar my
signature,

Paul Leber, M.D.
October 25, 1996
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
¥OOD AND DRUG ADMINISTRATION

CENTER FCR DRUG EVALUATION AND RESEARCH

DATE: September 30, 1996

- FROM: Thomas P. Laughren, M.D. "7‘22fz

Team Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products
HED-120

SUBJECT: Recommendation for Approval Action for Zoloft
(sertraline) for Obsessive Compulsive Disorder (OCD)

TO: File NDA 19-839/S-002 )
[Note: This overview should be filed with the 12-7-95
response to the approvable letter.]

1.0 BACKGROUND

An approvable letter for this supplement was issued 8-1-95, and a
response was submitted 12-7-95. Subsequent submissions critical to
this approval recommendation were study reports for in vivo
interaction studies of sertraline with carbamazepine (3-22-96) and
terfenadine (8-13-96). All of the issues in our approvable letter
have now been addressed, including our concern about the potential
for sertraline to interact with certain substrates of the P450
enzyme 3A4 (see Biopharmaceutics below).

Through an exchange of faxes, we achieved agreement on most
remaining labeling issues, however, we were unable to reach
agreement on several clinical issues that are discussed later in
more detail under 6.0 Labeling. Faxes from the Agenc to Pfizer
were sent 9-6-96 and 9-20-96, and faxes from Pfizer to the Agency
were sent 9-13-%6 and 9-27-96. The labeling attached to the
approval letter represents labeling agreements achieved at a Team
Leader level, along with proposed language in those clinical
secticns where agreement could not be reached.

2.0 CHEMISTRY

The environmental assessment issue raised in our 8-1-96 approvable
letter has now been satisfactorily resolved.
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3.0 PHARMACOLOGY

The sponsor has accepted our recommendation for a pregnancy
category C.

4.0 BIOPHARMACEUTICS

The data supporting the “changes being effected” submitted in SLR~-
003 have been reviewed by the Division of Biopharmaceutics and this
supplement was approved in an agency letter dated 9-14-95.

In vivo interaction studies of sertraline with carbamazepine and
terfenadine, both 3A substrates, have demonstrated no effect of
sertraline on the pharmacokinetics of these substances. In fact,
the data were suggestive of slight induction by sertraline,
resulting in a slight increase in the clearance of these

substrates. Consequently, I don’'t see any need to ask for
additional in vitro assays for other potentially important 3A
substrates, e.g., astemizole, cisapride, etc. I believe the

labeling proposed by Pfizer to address this issue in the 8-13-96
submission is adequate, and I have incorporated this language into
the Precautions section of the final labeling proposal.

5.0 CLINICAL DATA

5.1 Efficacy Update

5.1 1 Age and Gender Analy'ses

In their 12-7-9% response to our approvable letter, the sponsor
provided the results of age aid gender analyses. These included
individual analwses of studias 248, 272, and 546, as well as
analyses of a pool of all three studies. Overall, the pattern of
results was not suggestive of age or gender effects, and a

statement to this effect will be included in labeling.

5.1.2

- ~ . - - - - -
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5.1.3 Pediatric OCD Studies

5.2 Safety Update

The sponsor’s obsessive compulsive disorder final safety update
(QCD-FSU) had a cutoff date of 6-30-95 and included as a subset all
the data from the original OCD-NDA, for which the cutoff date was
4-17-91. For the FSU, the integrated database included only
paticnts from completed studies, however, the serious adverse
events (SAE) events listing included any SAEs from ongoing studies
as well (same 6-30-95 cutoff date). A summary enumeration of the
adult sertraline exposed OCD patients in the OCD development
program follows:

QCD-F30 | QCR-NDA
Completed Studies 627 290
Ongoing Studies!? 9054
Total 1581
1 The 2¢0 patients are included in the FSU total of 627
2 This 1is an estimate, since many patients are still

unblinded

In addition to the adult patients, the FSU included pediatric OCD
patients exposed to sertraline. A summary enumeration of the
pediatric sertraline exposed OCD patients in the OCD development
program follows: :

Red-QCL
Completed Stuadies 153
Ongoing Studies'® 1
Total 220
1 This is an estimate, since many patients are still

unblinded
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The sponsor’s strategy in condvecting the safety update was to
compare the findings from the OCD-FSU total adult datakase with the
original COCD-NDA database, and also to compare the OCD-FSU adult
database with the pediatric OCD database.

For the adult databases, the sertraline exposure and demographics
were comparable, as were the overall rates of discontinuation for
adverse events. Overall, there were 57 patients with serious
adverse events among the adult patients in the OCD-FSU, including
30 for sertrazline, 11 for placebo, 8 for active control, and 8
unblinded. There were no deaths among these patients, several
suicide attempts, and 1 seizure. The overall adverse event
profiles for the FSU and NDA databases were the same, and were
similar to the recognized profile for sertraline in depression.
There were no obvious age or gender differences in adverse events.
There were also no patterns of laboratory, VS, or ECG findings
suggestive of any clinically important sertraline related effects,

For the pediatric patients, the average maximum se.traline dose was
somewhat higher than in the adult FSU population (185 vs 148
mg/day). Sixteen of the pediatric patients e i+« . ienced serious
adverse e'rents, all among sertraline patients. The adverse event
profile i the pediatric OCD patients was similar to that seen in
adults. Tie one difference worth noting was the finding of 3
seizures among the pediatric patients (3/220; 1.4%). That seizure
rate compares with an estimated rate of 0.06% (1/1581) in the adult
OCD population. However, the 3 pediatric patients with seizures
were aged 14, 15, and 15, i.e., they might reasonably be grouped
with the adults, yielding a seizure risk of 4/1800 (0.2%). It is
also important to note that 2 of the three children with seizures
likely had coexisting seizures disorders, and the third had a
strong tfemily history of seizure disorder. Nevertheless, this
finding needs to be noted in labeling.

The safety upda e also included an update on spontareous reports.
There were 114 such reports in patients identified as being treated
with sertraline for OCD. Of these, 11 were considered serious.
These serious reports included a suilcide, a seizure, and a patient
having a hypomanic episode. Overall, there was no pattern ot
firdings among these reports suggestive of a different profile of
adverse events for sertraline in OCD patients compared to other
patients treated with this drug.

Dr. James Knudsen concluded in his 3-28-96 review of this safety
update that there were no findings that would preclude the approval
of this supplement, and I agree.
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6.0 LABELING

1 examined the foreign labeling provided with the 12-7-95 response
to our approvable letter, and my impression was that our labeling
is generally more complete and stronger than foreign labeling.

As noted above, through an exchange of faxes, we were able to reach
agreement on most remaining labeling concerxns, but we were unable
to reach agreement on the precise wording in two sections of the
labeling:

Clinical Trials Subsection of Clinical Pharmacology

Lol = [

Pfizer objected to the inclusion of data regarding the mean
dose utilized in the flexible dosing design depression and OCD
trials. They argued that patients in these trials may have
been titrated more rapidly than necessary, thereby achieving
higher doses than was necessary or would likely be utilized in
usual clinical practice. They expressed concern that the
inclusion o©f such information may mislead clinicians into
believing that these doses are the optimally effective doses.

Ordinarily, information about optimal dosing would be ¢ ..pected
to come from adequate and well .ontrolled fixed dose studies.
\.1fortunately, neither of the fixed dose studies conducted,
i.e., 1l for depression ani 1 for OCD, 1is readily
interpretable. Consequently, there is no information directly
pertinent to the issue of optimal d-»se, for either indication.
Nevertheless, truth in labeling requires that the studies
supporting a claim be accurately described. There is no
suggestion in our proposed descriptions that the mean doses
were the optimal doses. Rather, the proposed trial summaries
simply state the facts, both regarding mean dose in the
flexible dose trials and the fact that the fixed dose studies
did not provide clear advice about optimal dose. Moreover,
the Dosage and Administration section, ordinarily relied on by
clinicians as a source of advice about dosing, recommends 50
mg as the starting dose for both indications, with further
titration within a “ose range of 50-200 mg/day being left up
to the judgement <. clinicians.

On the basis of the above arguments, I have not deleted
information about mean doses for the flexible dose depression
and OCD trials.
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K Of I bilit £ s on Stud

Pfizer objected to our proposed statement regarding the fixed
dose depression study as rnot being readily interpretability
due to high dropouts at the higher doses. They argued that
this statement does not provide clear guidance to clinicians
and is “potentially confusing, inaccurate, and misleading.”
Alternatively, they proposed a statement suggesting that
*there was no clear incication of a dose response relationship
for effectiveness.” I disagree, again from the standpoints
of truth in labeling and what useful information can be
gleaned from a clinical trial. To state that there was no
indication of a dose response relationship suggests that the
data from the fixed dose study were interpretable, when they
were not. Alternatively, I have proposed a revised statement
to simply indicate that the study was not readily
interpretable regarding dose response for efficacy, rather
than getting into speculation about the reasons.

Dosage and Administration Section

Pfizer indicated that they feel it is important for them to be
able to refer to the results of continuation trials for OCD
suggesting no loss of benefit in responding patients for
periods of up to 1 year. They argued that this is important
information +to provide to clinicians. I disagree with
including these data, since, as noted previously, it is my
view that studies of this design are basically flawed, i.e.,
the randomization is violated, since only responding patients
are continued in the extension phase. Consequently, these
studies cannot provide definitive data pertinent to the
question of long-term efficacy, and to include these data
undermines our current approach to labeling on this matter.
While it is true that examples can be found for previously
approved labeling where this principle is violated, labeling
policy is constantly evolving, and our current approach is to
not include such data. 1In any case, the labeling acknowledges
the usual practice of continuing responding patients, so that
including this information does not strengthen labeling in any
way from the clinician’s standpoint.

On the basis of the above arguments, I have not further
modfied this section as proposed in Pfizer’s September 27,
1996 fax.
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7.0 WORLD LITERATURE

In their 12-7-95 response to our approvable letter, the sponsor
provided details of their world wide literature update, inc .rAing
copies of all pertinent papers, and they warranted that no findings
adversely affected their conclusions about the safety of sertraline
in the treatment of OCD. Dr. Knudsen reviewed this material as
well and he did not discover any previously unrecognized important
safety concerns for this drug.

8.0 FOREIGN REGULATORY ACTIONS

According the the 12-7-95 response to our apgrovable letter, Zoloft
has been approved for the treatment of ©OCD in 12 countries and
applications are under review in 34 additional countries. The
response included a listiny of what other regulatory agencies
considered interim deficiencies, none of which we were not also
aware of.

9.0 APPROVAL LETTER

The approval letter acknowledges the areas of disagreement in the
clinical sections of labeling and provides discussion of why we
have not agreed to Ffizer’s proposed changes in the:e sections.

10.0 CONCLUSIONS AND RECOMMENDATIONS

I believe that Pfizer has submitted sufficient Jdata to support the
conclusion that 2Zoloft is effective and acceptably safe in the
treatment of OCD. I recommend that we issue the attached approval
letter with our proposal for final labeling.

cC.

Orig NDA 19-839/5-002

HFD-120/Div File

HED-120/TLaughren/PLeber /AMoshclder/HLee/JKnudsen/PDavid

DOC: MEMZLOCD.AP1
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MEMORANDU UM DEPARTMENY OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RE.JZARCH

DATE: October 25, 1996

=4
FROM: Thor s P. Laughren, M.D. /
Team Leader, Psychiatric Drug Products

Division of Neucopharmacological Drug Products
HFD-120

SURJECT: Comment on data in the OCD database perginent to the
emergence of suicidal ideation, gestures, d attempts in
association with sertraline use

TO: File NDA 19-839/S5-002
[Note: This overview should be filed with the 12-7-95
response to the approvable letter.]

A concern about the possibility of a signal of emergent suicidality
(suicide attempts, gestures, or ideation) associated with
sertraline use in pediatric patients was raised in the 3-28-9¢
review by Dr. James Knudsen. 1In his review, Dr. Knudsen reported
a crude incidence of suicidality for adults taking sertraline of
9/1581 (0.6%) compared to 1/426 (0.2%) for placebo patients. The
comparable crude incidence data for pediatric patients were 6/220
(3.0%) for sertraline and 0/95 for placebo. There were no
suicides, and only 2 attempts among adults and 1 among pediatric
patients. Dr. Knudsen provided person-time data only for the
sertraline exposed patients, yielding adjusted estimates of
0.035/PEY for adults and 0.25/PEY for pediatric patients. He
commented on the 7-fold greater incidence of suicidality in
children taking sertraline compared to adults taking sertraline,
but concluded that this finding may have been a result of a higher
incidence of comorbid depression in the pediatric patients.

I agree that the adult and pediatric populations may have differed
regarding comorbid depression, and that 1is one reason why the
comparison of incidence data for sertraline exposed patients 1in
these 2 databases may not have been appropriate. Four pediatric
studies contributed patients to the pediatric database, two of
which permitted the entry of patients with either OCD or major
depression. In fact, 4 of the 6 pediatric subjects having
sulcidality had diagnoses of major depression. OCD was required
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for all the adult studies, and my impression is that there was
minimal comorbid major depression. Thus, it is not reasonable, in
my view, to compare adults to children on the incidence of
suicidality in sertraline exposed patient.. It would have been
more informative to compare the risk ratios, i.e., drug to placebo,
after adjusting for persone-time, within each of the adult and
pediatric strata. Unfortunately, person-time data were provided
only for sertraline exposed subjects, and not placebo. In fact, 3
of the 4 pediatric studies were open label, and 2 of these were
long~-term, thus drug exposed patients had a much greater
opportunity for having events than placebo exposed patients.

In summary, I don’t consider these data to represent a signal of
risk for suicidality for either adults or children. Supplements
are planned for both depression and OCD in pediatricgpatients, and
when we have more complete data, including HAMD datf®, we can look
more critically at this issue, using the now standard apprecach of
comparing the proportions of drug and placebc exposed patients who
show worsening on Item 3 (suicidality item) of the HAMD during
treatment. At the present time, current labeling simply notes that
Zoloft has not been adequately evaluated for safety and
effectiveness in pediatric patients.

ce:
Orig NDA 19-839/s5-907%

HED~120/Div File
HFD-120/TLaughren/PLeber/AMosholder/PDavid

DOC: MEMZLOCD.AP2
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NDA 19-838/S-002

Pfizer Pharmaceuticals

Attention: Margaret Lonashore, Ph.D. -
Director, Regulatory Aftairs NG 1= 8
235 East 42nd Street

New York, New York 10017-3184

Dear Dr. Longshore:

Please refer to your supplemental New Drug Application dated May 14, 1992, submitted pursuant
to section 505(b) of the Federal Food, Drug, and Cosmetic Act providing for the use of Zoloft®
(sertraline Hydrochloride) 50 and 100 mg tablets in obsessive compuisive disorder (OCD).

We acknowledge receipt of your amendments dated:

May 14, 1992 September 3, 1892 December 21, 1993
January 13, 1994 March 10, 1994 April 13, 1994

June 29, 1994 July 15, 1994 July 26, 1994
August 17, 1994 September 21, 1984 September 28, 1994
October 27, 1994 November 23, 1984 February 14, 1895
April 3, 1995 May 10, 1995

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:

CLINICAL

1.

Labeling

Accompanying this letter (Attachment) is the Agency's proposal for the labeling of
Zoloft®. Our proposa!l is based on your labeling proposal submitted in a Febiua™y 14,
1895 amendment.

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 proposed
taxt. In certain instances, we have asked you to further modify labeling. Division staff
waould be happy to meet with you to discuss any disagresments you might have with any
part of the proposed labeling format or content.

Please note that SLR-003, submitted under "Changes Being Effected”, may not be acted
upon at this time since the Division of Biopharmaceutics has not completed its review of
the hepatic impainment study nor the drug interaction studies conducted by Pfizer. We
have not highlighted, in the attached labeling, revisions proposed in pending labeling
supplement S-003 nor requests which the Division has made in previous
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comrespondences. It is our intention that all of these pending revisions can be resoived
as part of a final action on this supplement.

2. Safety Update

Our review of the safety of sertraline in the treatment of OCD was basad on data
accumulated through 6-30-84 for the US "ztegrated database. You will need to submit
a final safety update including safety data accumulated since this cutoff date. It is our
understanding that the number of patients exposed to sertraline in your OCD
development program at present may be approximately three-fold that in the original
integrated database. Thus, the final safety update will need to duplicate your original
integrated safety summary, for the greatly expanded database.

This expanded integrated safety summary should also update on spontaneous reports
for Zoloft worldwide. We note that in your earier safety submission, you did not
segregrate and report separately on reports in patients being treated for OCD. We ask
that, as part of this safety update, you provide such a report, for the entire postmarketing
experience for Zoloft thus far,

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

3. World Literature Update

Prior to the approval of sertraline for OCD we require an updated report on the worid's
archival literature pertaining to the safety of sertraline 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 sertraline in this population. The report should also detail how the literature
search was conducted, by whom (their credentials) and whather it relied on abstracts or
full texts (including translations) of articles. The report should emphasize clinical data,
but new findings in preclinical reports of potential significance should also be described.
Shouid 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 the status of all actions with regard to sertraline 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 sertraline is approved for use in OCD in any countries, we ask that you
provide us cument labeling for sertraline in those countries, along with English
translations when needed.
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PHA,

Efficacy Data

Age and Gender Analyses

We ask that you perform and provide to us the results of exploratory analyses of the
efficacy data for interactions on the basis o1 age and gender.

One of the weaknesses of your development program for the OCD indication was the
absence ot ajequate relapss pravention data. Such data are; needed to assist clinicians
in managing chronic conditions such as OCD. In the absence of adequate data bearing
on this question, we have taken the same approach for lxbeling that we have with the
other drugs approved for this indication, i.e., acknowiedgement of the absence of data,
along with a suggestion that it would not ba unreasonabie to continue responding patients
beyond the acute treatment phase.
application, we ask that you commit

Pediatric OCD Studies

Another weakness in your deveiopment program for this indication was the absence of
safety and efficacy data for children and adolescents. This is regrettable because of the
very early age of onset for this disorder (peak age of onset is 8 for males ard 12 for
females). in fact, it is likely that many chilkiren and adolescents are already being treated
with sertraline for OCD, and it wouid be expected that such treatment would increase with
the approval of this new indication. Although there is no reason to anticipate that age will
affact the efficacy and safety of Zolofi®, empirical confirmation of this is desirable.

COLOGY

As with other serotonin reuptake inhibitors, we find it necessary to change the pregnancy
category of Zoloft® from B to C. Because of the findings of decreased fertility, decreased
pup birth weights, increased numbers of stillbirths and increased pup deaths in rats,
Zoloft® must be labeled pregnancy category C. Pleass refer to 21 CFR 201.57(f)(6)(i)(b)
wherein it states that pregnancy category B is for drugs in which "reproduction studies
... have revealed no evidence of impaired fertility or harm to the fetus due to (name of
drug)”.

ENVIRONM M

We note that your response dated May 10, 1995, to an Agency facsimile transmission
dated February 13, 1995, providing for the Environmental Assessment deficiencies was
not complete. Reference is also made to additional EA deficiencies that were
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communicated to Dr. Margaiet Blumfield of your office by Mr. Pau! David of thig Agency
on June 8, 1895. Please note that a satisfactory environmental assessment, along with
an FOl-releasable summary, will be required prior to approving this application.

Please submit 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 proposad 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 Administration

Division of Drug Marketing, Advertising and Communications
HFD-240, Room 178-17

5€00 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.

In accordance with the policy described in 21 CFR 314.102(d) and in the Center for Drug
Evaluation and Research Staff Manual Guida CDB 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. Altemnatively, you may choose to
raceive such a report via a telephone call. Should you wish this conference or a telephone
report, or should any guestions arise conceming this NDA, please contact Mr. Paul David,
Regulatory Management Officer, at (301) 584-2777.

This drug may not be legally marketed for the wuication provided by this application until you

have been notified in writing that the application is approved.

Sincarely

Paul Leber, M.D.
Director
Diviston of Neuropharmacological
Drug Products
Office of Drug Evaluation |
Center for Drug Evaluation and Research

ATTACHMENT
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Memorandum Department of Health and Human Services
Pubh. Health Service
Food and Drug Administration
Conter for Drug Evaluation and Research

DATE: August 1, 1995

FROM: Paul Lesber, M.D.
Director,
Division of Neurapharmacological Drug Products
HFD-120

SUBJECT: Zolotft™ [serti:!ine hydrochloride]l] for OCD
NDA 10-839/5-002 Approvable Action Memorandum

TO: Flle NDA 19-839

This memorandum documents for the administrative file the basis for my
decision, as Division Director, to issue an approvabie action letter on NDA
19-839/ S-002 for Zoloft's use in OCD.

The action is taken both upon the recommendation of the agency review team,
headed by Dr. Laughren (see his memorandum of 6/19/95), and my own
assessment of the individual review documents and draft labeling presented
in the approvable action package.

The later materials, in my judgment, reascnably support the conclusion that
Zoloft, initially approved for domestic marketing in December of 1991 as an
antidepressant, will be both safe for use and effective in use for the
management of OCD under the conditions of use recommended in the draft
labeling prepared by the Division.

Eftectiveness:

The supplement contains results of 4 adequate and well contralled clinical
investigations. Two of the studies, 371/372 and 546 were found upon
review (statistical and clinical) to provide substantial evidence of
sertraline’s effectiveness as a treatment for OCD. A third study, 237/248,
although providing results directionally favorable to sertraline, can only be
deamed supportive of the latter's effectiveness. The 4th study, 428,
however, failed to detect a beneficial effect of sertraline; importantly, the
lack of response cannot be attributable to the sample of OCD patients studied
because the study did detect statistically significant favorable response
among patients assigned to clomipramine as compared to those assigned to
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placebo:.

Only one study, 371/372 was by virtue of its fixed graded dose design
capable of determining whether or not a relationship exists between
sertraline dose and sertraline response. Although, overall, 371/372,
documents that settraiine is superior to placebo, it provides no evidence of a
monotonic relationship between assigned dose and response.

As noted by Dr. Laughren, the clinical develormnent program for the study of
Zoloft in OCD is not as @xtensive nor robust (duration of trials, evaluation in
children) as one might desire. These limitations, however, are not an
adequate regulatory basis upon which to refuse to approve the suppiement.

Safety

Zoloft has been markeled for about 3.5 years at doses identical to those that
will be recommended when it is approved for use in OCD. Nothing that has
been reported from post-markating surveillance during this interval raises,
in my judgment at least, a substantive concem about the product's safety
for use. Findings among OCD patients exposed to sertraline in tha course of
the conduct of OCD eftectiveness trials are basically identical to those
reported during depression studies and, therefore, the current experience in
OCD provides no findings of concemaz.

1 In other words, although the study had assay sensitivity, it failed to
detect a beneficial effect of sertraline. This finding, incidentally, is consistent
with an impression among clinicians expert in the management of OCD that
drugs that selectively inhibit serotonin re-uptake [SSRI's], although effective
in OCD , are not as potent as clomipramine, the drug product first approved
domestically as a specific treatment for OCD. This clinical impression is
supported by a recently published meta-analysis of realized effect sizes of
several OCD treatments that have been published in the archival literature.
(Stein et al. International Clin. Psychopharm 10:11-18 (1995)

2 Dr. Laughren does take note that a crude risk of 0.3% of seizure was
detected among OCD users and that this incidence differs from the zero
incidence observed among 2700 patients in the depression data base. In my
view, the incidence reported is within the range seen with SSRI’s in other
application databases. Moreover, a rate of 0.3% may well fall within the
historical spontaneous incidence range. Accordingly, I do not find the issue
of seizure a matter of concern.
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Labeling

The labeling proposed by Dr. Laughren's group is acceptable.

Conclusion:

Based on the information provided in the review package, the applicatior: is

approvable. | have directed that some minor changes be made in the wording
of the approvabie action letter, but, save these changes, the letter will be

issued basically as drafted. Q

Paul Leber, M.D.
August 1, 1995
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD -AND DRUG ADMINISTRATION
CENTER FCR "RUG EVALUATION AND RESEARCH

DATE: June 19, 193% ;:é?
9 F.

FROM: Thowmas P. Laugiaren, M.D.
Group Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products
HFD-120

SUBJECT: Recommendation for Approvable Action for Zoloft
(sertraline) for Obsessive Compulsive Disorder (OCD)

TO: File NDA 15-839/8-002
[Note: This overview should be filed with the 5-14-92
original submission.]

1.0 BACKGROUND

Znloft (sertraline) is a selective serotonin reuptake inhibitor
chat was approved for the treatment of depression in December, 1991
(NDA 19-839). Supplement S$-002 inc.udes data from clinical trials
supporting the use of sertraline in the treatment of obsessive
compulsive disorder (OCD).

Since the proposal is to use the currently marketed sertraline
formulations for 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 primary review of the efficacy data was done by Robert Hamer,
Ph.D., a statistician who is a consultant to the Division of
Biometrics. I served as clinical contact for Dr. Hamer during the
process of his review, and my views on the efficacy data are
contained in this memo. The safety data for this NDA were reviewed
by James Knudsen, M.D.

The original supplement for OCD was submitted 5-14-92. Major
amendments containing full study reports for Studies 546 and 495
were submitted 1-13-94 and 7-26-94, respectively.

We decided not to take this supplement to the Psychopharmacoclogical
Drugs Advigory Committee.
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2.0 CHEMISIRY

There is one chemistry issue requiring resolution:

Environmental Assassment: An environmenatal assessment package and °
review were needed, since the original NDA for Zoloft was approved
before this requirement wae introduced. The deficiencies were

originally conveyed in mid Feb, 95, and the company has partially
responded. They are aware of any remaining deficiencies, and we
will note this in our approvable letter.

3.0 PHARMACOLOGY

The only pharmacological/toxicology issue requiring resolution was
the pregnancy category. <Current labeling provides for category B.
However, in keeping with current Division policy regarding recently
approved antidepressants, we have changed the category to C. We
have explained this change in the approvable letter and advised the
sponsor regarding what would be needed to achiev2 a category B
status again.

4.0 SIOPHARMACEUTICS

Several labeling changes needing biopharmaceutics review were made
under "changes being effected." We still need to obtain Division
of Biopharmaceutics comments on thege changes before final
approval, and we will note this in the approvable letter.

5.0 CLINICAL DATA
5.1 Efficacy Data
5.1.1 Summary of Studies Pertinemt to Efficacy

OQur review of the effectiveness of Zoloft in the treatment of OCD
focused on 4 placebo-controlled studies for which we had full study
reports (i.e., 237/238, 371/372, 546, and 495). Study 495
comparing sertraline, clomipramine, and nlacebo was considered a
failed study by the biometrics reviewer, and ccnsequently, he did
not review it. However, upon further exan.iaation, I considered
this study to be positive for clomipramine, and I have included
data and comments for this study.

5.1.1.1 Study 237/248

This was a randomized, 6-center, double-blind, parall.’ group, 8-
week, dose-titration study comparing sertraline (up to 200 mg/day
during the first 2 weeks, gqd schedule) and placebo for the
treatment of OCD in adult outpatients meeting DSMIII criteria for

2
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OCD. Patients were required teo have a HAMD-24 total score less
than 15 ancd a score of less than 2 on the depression item.

Patients were rated at baseline and the ends of weeks 1, 2, 4, 6,
and 8 on the following: YBOCS (range: 0-40), NIMH-OC (range: 1-15}),
CGI (range: 1-7, for both improvement (I) and severity (S) scales],
Maudsley Obsessive Compulsive Inventory (MOC) (range: 0-30], and the
HAMD-24 (range: 0-73). The YBOCS tctal score was ideatified as the
primary ouvtcome variable. I focused on change from baseline for
the following 3 variables: YBOCS total score; NIMH-OC; CGI-S. [It
should be noted that data were collected through week 10, however,
patients were supposed to be tapered to 0 dose between weeks 8 and
10, so I didn't include data beyond week 8.]

Patients were predominantly male (approximately 85%), virtually all
Caucasian, and the mean age was mid-30s. The treatment groups were
comparable at baseline on the demographic and the key efficacy
variables. The mean sertraline dose for completers to week 8 was
186 mg/day.

Study Results

The intent-to-treat dataset was as follows: Sertraline (43),
Placebo (44).

Completion rates to 8 weeks were as follows:
Sertraline 40/43 (93%)
Placebo 36/44 (82%)

The following results focus on change £from baseline as the
dependent variable. ANOVA was utilized, with the independent
variables being fixed effects for site, treatmerit, and site-by-
treatment interaction. Baseline was used as a covariate only for
CGI-S.
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Summary of Significance Levelg!
Comparisons {(Sertraline vs Placebo) in Study 237/248

(2-sided)

for Pairwise

Key Outcome
Variables

Week?

2 4

6

8

YBOCS Total Score
LOCF
oC

NIMH OC Score
LOCF
ocC

CGI Severity
LOCF

1 * = p g 0.05
t =ps 0.10
- =p > 0.10
2 End of weeks 1, 2, 4, 6, and 8
Size of Treatment Effect in Study 237/248
YBOCS Total Score
Group Baseline' BL - Wk 8° Difference’
Placebo 22.6 - 1.5
Sertraline 23.4 - 3.8 ” 2.3
NIMH-OC Total Score
Group Baseline! BL - Wk &? Difference’
Placebo 5.3 - 0.6
Sertraline 9.8 - 1.5 0.9
CGl Severity Score
Group Baseline! BL - Wk 8° Difference’
Placebo 4.7 - 0.2
Sertraline 4.9 - 0.6 0.4 !
1 Mean score at baseline
2 Change from baseline to week 8 (LOCF)
3 Difference in change from baseline to week 8 endpoint (LOCF)

between sertraline and placebo
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Inpressicn: Although these results are suggestive of a positive
effect, they are |not consistently positig_am_l_ﬂgg_wj.lch Dr.
Hamer that this study can be coneidered |[af_most supportivel. The

effect sizes were similar to those cobserved in the later (positive
studieg), and this|marginal outcome jmay be the result of inadequate
power. It should be noted that Dr. Hamer performed a post hoc
power analysis which estimated a power of less than S0% to detect
the observed differences.

5.1.1.2 8tudy 371/372

This was a randomized, ll-center, double-blind, parallel group, 12-
week, fixed-dose study comparine sertraline at 3 fixed doses (50
mg, 100 mg, and 200 mg/day; -.tration up to fixed dose over 2
weeks; gd schedule) and placebo for the treatment of OCD in adult
outpatients meeting DSMIIIR criteria for OCD. Patients werve
required to have a HAMD-24 total score less than 17.

Patients were rated &t baseline and the ends of weeks 1, 2, 4, 6,
8, 10, and 12 on the following: YBOCS, NIMH-OC, CGI, MOC, and the
HAMD-24 . The YBOCS total score was identified as the primary
outcome variable. I focused on change from baseline for the
following 3 variables: YRBOCS total score; NIMH-OC; CGI-S.

Patients were slightly greater male (approximately 60%),
approximately 98% Caucasian, and the mean age was about 40. The
treatment groups were comparable at baseline on the demographic and
the key efficacy variables.

Study Regults

The intent-to-treat dataset was as follows:
Sertraline 50 mg/day (79)
Sertraline 100 mg/day (81)
Sertraline 200 mg/day (80)
Placebo (84)

Completion rates to 12 weeks were as follows:
Sertralire 50 mg/day (85%)
Sertraline 100 mg/day (74%)
Sertraline 200 mg/day (79%)
Placebo (73%)

The following results focus on change from baseline as the
dependent variable. ANCOVA was utilized, with the independent
variables being fixed effects for site and treatment. They tested
for site-by-treatment interaction, and finding no effect, excluded
this term from the model. Baseline was used as a covariate for all
3 key outcome variables. ‘
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Summary of Significance Levels' for Pairwise
Comparisons (Sertraline vs Placebo) in Study 371/372

Key
Outcome
Variables

Sertraline Dose Groups

50 mg 100 mg 200 mg
Week? Week Week
246 810 12 2 46 8 10 4 6 8 10

YBOCS
Total

LOCF
oC

NIMH-OC

Total
LOCF

oC

CGI

Severity
LOCF

oC

1 * = p
Lt =p
-.=p

2 End of

10, and 12
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Size of Treatment Effect in Study 371/372
YBOCS Total Score

Group Bageline! BL - Wk 127 Difference’
Placebo 23.4 - 3.4
Sert. 50 mg 23.2 - 6.0 2.6
Sert. 100 mg 24.6 - 4.5 1.1
Sert. 200 mg 23.5 - 6.2 2.8
NIMH-OC Total Score

Group Baseline!’ BL - Wk 122 Difference’
Placebo 9.2 - 1.0
Sert. 50 mg | 9.2 - 1.8 0.8
Sert. 100 mg 9.7 - 1.7 0.7
Sert. 200 mg 9.0 - 1.9 0.9

CGI Severity Score

Group Baseline' BL - Wk 12° Difference’
Placebo 4.7 - 0.5
Sert. 50 mg 4.7 - 0.9 0.4

Sert. 100 mg 4.9 - 0.6
200 mg 4.6 0.8

Sert.

Mean score at baseline

Change from baseline to week 12 (LOCF)

Difference in change from baseline to week 12 endpeoint (LOCF)
between sertraline and placebo

W

Impression: This study is solidly positive for both the 50 and 200
mg/day doses, but curiocusly negative for the 100 mg/day group, at
lesst on two key variables (YBOCS and CGI Severity). This gtudy
was positive on the NIMH-OC score in the LOCF analysis, but not in
the OC analysis, perhaps due to the somewhat higher dropout rate in
this group. Dr. Hamer found this lack of dose response troubling,
but nevertheless considered this a positive study cverall. Given
the overall consistency of the results over time and type of
analysis for the 50 and 240 mg/day groups, I agree that this should
be considered a positive study. However, it is difficult to
recommend dosing on the basis of this study.


Mooijman
Highlight


" OCD sertraline Page 32 of 380

5.1.1.3 8tudy 546

This was a randomized, 10-center, double-blind, parallel group, 12-
week, dose-titration study comparing sertraline (up to 200 mg/day,
qd schedule) and placebo for the treatment of OCD in adult
outpatients meeting DSMIIIR criteria for OCD. Patients were
required to have a HAMD-24 total score less than 15 and a score of
less than 2 on the depression item. Dose titration was very
gradual, with the initial dose of 50 mg/day being maintained for 3
weeks. Titration above S0 mg was in 50 mg/day increments at
intexvals of at least 1 week.

Patients were rated at baseline and the ends of weeks 1, 2, 3, 4,
6, 8, 10, and 12 on the following: YBOCS, NIMH-OC, CGI, and the
HAMD-24. The YBOCS total score was identified as the primary
outcome variable. I focused on change from baseline for the
following 3 variables: YBOCS total score; NIMH-OC; CGI-S.

Patients were slightly great male (approximately 57%),
approximately 96% Caucasian, and the mean age was mid-30s. The
treatment groups werc comparable at baseline on the demographic and
taie key efficacy variables. The mean sertraline dose for
completers at week 12 was 185 mg/day.

Study Results

The intent-to-treat dataset was as follows: Sertraline (85},
Placebo (79).

Completion rates to 8 weeks were as follows:
Sertraline 61/85 (72%)
Placebo 56/79 (70%)

The following results focus on change from baseline as the
dependent variable. ANCOVA was utilized, with the independent
variables being fixed effects for site, treatment, and site-by-
treatment interaction. Basgeline was used as a covariate for all 3
key outcome variables.



OCD sertraline Page 33 of 380

Summary of Significance Levels! (2-sided) for Pairwise
Comparisons (Sertraline vs Placebo) I. Study 546
Key Outcome Week?
Variables 1 2 3 4 6 8 10 12
YBOCS Total Score
. LDCF - - * - t * * *
ocC - - * - * * * *
NIMH OC Score
LOCF - - - - - * * t
Oc - - - - L * * *
CGI Severity
LOCF - - ~ - - t t -
oc - - - - - * * *
1l * = p g 0.05
t = P s 0.10
- =p > 0.10
2 End of weeks 1, 2, 3, 4, 6, 8, 10 and 12

Size of Treatment Effect in Study 546

YBOCS Total Score

Group Baseline! BL - Wk 12° Difference’
Placebo 25.0 - 3.6
Sertraline 25.2 - 6.5
NIMH-OC Total Score
Group Baseline! BL - Wk 12°
Placebo 9.1 - 1.2

Sertraline 9.0 - 1.8

CGI Severity Score

Group Baseline!' BL - Wk 12°¢
Placebo 4.7 - 0.5
Sertraline 4.6 - 0.8
1 Mean score at baseline
2 Change from baseline to week 12 (LOCF)
3 Difference in change from baseline to week 12 endpoint (LOCF)

between sertraline and placebo
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: Although it took a longer time to see an effect, likely
due to the fairly slow titration, the results for this study were
quite consistently positive for both the YBOCS and NIMH-OC scales,
and less so for the CGI Severity scale. Overall, I agree with Dr.
Hamer that this can be considered a positive study.

5.1.1.4 Study 495

This was a randomized, 17-center, double-blind, parallel group, 16-
week, dose-titration study comparing sertraline (up to 200 mg/day,
gd schedule)clomipramine {(up tc 250 mg/day, bid schedule), and
placebo for the treatment of OCD in adult outpatients meeting
DSMIIIR criteria for OCD. Patients were required to have a HAMD-24
total score less than 17 and a score of leas than 2 on the
depression item. Dose titration for sertraline involved an initial
50 mg dose, an increase to 100 mg after 3 days, and then increased
of 50 mg/week, up to a 200 mg/day maximum, depending on response
and tolerance. Dose titration for clomipramine involved an initial
25 mg, with increases of 25 mg/day every 3-4 days, up to maximum of
250 mg/day, depending on response and tolerance.

Patients were rated at baseline and the ends of weeks 1, 2, 4, 6,
8, 10, 12, 14, and 16 on the following: YBOCS, NIMH-OC, and CGI.
The YBOCS total score was identified as the primary outcome
variable. 1 focused on change from baseline for the following 3
variables: YBOCS total score; NIMH-OC; CGI-S.

Patients were approximately half male (42-53%), approximately 89%
Caucasian, and the mean age was mid-30s. The treatment groups were
comparable at baseline on the demographic and the key efficacy
variables. The mean sertraline dose for completers at week 16 was
+51 mg/day, and the mean clomipramine dose for completers at week
16 was 201 mg/day.

Study Regults

The intent-to-treat dataset was as follows:
Sertraline (83)
Clomipramine (83)
Flacebo (87)

Completion rates to 16 weeks were as follows:
Sertraline 48/83 (58%)
Clomipramine 40/83 (48%)
Placebo S8/87 (67%)

The following results focus on change from baseline as the
dependent variable. ANCOVA was utilized, with the independent
variables being fixed effects for site, treatment, and site-by-
treatment interaction. Baseline was used as a covariate for all 3
key outcome variables.
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summary of Significance Le‘éels1 for Pairwisge Compafisons
(Sertraline and Clomipramine vs Placebo)

in Study 495

Key

Sertraline vs Pbo

Clomipramine vs Pbo

| Outcome
| Variables

Week?

6 8 L0 12 14 16

Week
1 2 46 8 10 12 14 1ls

f YBOCS
| Total

LOCF

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

2 End of weeks 1, 2, 4, 6, &, 10,

11

12,

16

and

14,
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Size of Treatment Effect in Study 495

YBOCS Total Score

-

Group

Baseline!®

BL - Wk 162

Difference’

Placebo

25.7

- 5.0

Sertraline

25.6

- 5.4

Clomipramine

25.4

- 7.3

NIMH-OC Total Score

Group

Baseline’

BL - Wk 10°

Differznce’

Placebo

9.1

- 1.4

Sertraline

9.3

- 1.6

Clomipramine

9.2

- 2.2

CGl Severity Score

Group

Baseline?

BL - Wk 10°

Placebo

4.7

- 0.7

Sertraline

4.6

- 0.6

Clomipramine

4.8

- 0.9

Mean scc. e at baseline

Change from baseline to week 16 {(LOCF)

Difference in change from baseline to week 1l6_endpcint (LOCF)
between sertraline nd placebo

WM

Impregsion: I consider this to be a consistently positive study for
clomipramine, for both LOCF and OC analyses, despite substantial
attrition by 16 weeks, but a uniformly negative study for
sertraline.

5.1.2 Additional Comments on Efficacy Data
T : . ha Q . £ D /R ¢ Eff]

Only one of the four placebo-controlled trials in the OCD
development program involved comparisons of different fixed doses
of sertraline, i.e., 371/372. As noted, this study was positive
for both the 50 and 200 mg/day dose groups, but negative for the
100 mg/day group, at least for the YBOCS and CGI Severity. The
other positive study, i.e., 546, involved the titratiun of patients
in a dose range of S0-200 mg/day. Thus, the most that it is
reasonable to recommend on tha basis of these studiles is to
initiate treatment at 50 mwg/day, and advance doses for

12
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nonrespcnding patients up to a maximum dose of 200 mg/day, as is
recommencied for sertraline in the treatment of depression. We will
ask the sponsor to commit to a more adequate evaluation of dose
response in phase 4.

-l inical 3 £ g

I am not aware of the sponsor having done anv exploratory analyses
of the effectiveness data to search for predictors of response, in
particular on the basis of gender or age. We will ask for such
analyses in the approvable letter.

Size of Treatmept Effect

An approach to estimating treatment effect size is to examine the
Jifferences between sertraline and placebo on mean change from
baseline for the key effectiveness measures in the 4 studies in
this development program, as follows:

13
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| size of Treatment Effect in Four OCD Studies (Mean Change from
Baseline for Sertraline and Placebo, and Difference between
Sertraline and Placebo, for Key Efficacy Variables
(LOCF at Endpoint!)

Study 237/248

Variables Sertraline Placebo Difference
| yBOCs - 3.8 - 1.5 - 2.3 ‘
| N1MH-OC - 1.5 - 0.6 - 0.9 ;
CGI Severity - 0.6 - 0.2 - 0.4 %
Study 371/372 :

i Variables Sertraline? Placebo Difference

| YBOCS - 6.2 - 3.4 - 2.8

| NIMH-OC - 1.9 - 1.0 - 0.9 |
( CGI Severity - 0.8 - 0.5 - 0.3 f
| Study 546 ?
! Variables Sertraline Piacebo Difference |
| ynocs - 6.5 - 3.6 - 2.9 {
| N1Mu-oc - 1.8 - 1.2 - 0.6 |
‘ CGI Severity - 0.8 - 0.5 - 0.3 1
| Study 495 i
i Variables Sertraline Placeho Difference :
| yBOCS - 5.4 - 5.0 - 0.4 '
[ NIMH-OC - 1.6 - 1.4 - 0.2 ;
[ CGI severit - 0.6 - 0.7 + 0.1 ‘

1 Endpoint in weeks is 8 for 237/248,

12 for 371/372 and 546,

and 16 for 495
2 Sertraline 200 wrg/day

Treatment effect size ag measured by difference between serxtraline
and placebo in change from baseline in YBOCS total score ranged
from 2-3 units for 3 of the 4 sertraline studies, a finding almost
identical to that seen for fluvoxamine, tle most recently approved
drug for OCD. For the fourth study, 495, the placebo effect was so
large that the sertraline effect (-5.4) was not sufficient to be
statistically significantly different from placebo, although

14
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clomipramine in that same study had a sufficiently large effect to
beat placebo. The sertraline effect seen in this program was also
reasonably consistent with that seen for fluoxetine, the other SSRI
approved for OCD. As noted in a recent meta-analysis of SSRI and
clomipramine studies in OCD, the SSRI effect does not appear to be
as robust as that seen with clomipramine (Greist, et al, Arch Gen
Psychiatry, vol 52(1), pp. 53-60, 1995). Neverthelegs, this effect
for sertraline is sufficiant in my view to justify the approval of
this product for the treatment of OCD.

Duration of Treatmenf

The only data in the development program pertinent to long-term
effectivenees came from study 371/372, which provided for a 40-week
double-blind extension for responders on sertraline or placebo in
the short-term phase. 118 patients (out of the »riginally
randomized intent-to-treat sample of 325 patients) encered into
this extender phase, including 40% of gertraline patients and 22%
of placebo patients. We have not considered such extensions
adequate substitutes for well-designed relapse prevention trials,
and consequently, we cid not review the data from this phase of
371/372. We have deleted the sponsor's proposed labeling
statements suggesting long-term benefits with sertraline for OCD,
and we have noted the need for adequate long-term data in the
approvable letter. Nevertheless, in the absence of adequate
relapse prevention data, I have recommended that we take the same
approach in labeling for this indication that we have for other
drugs indicated for OCD. i.e., acknowledge the absence of data, yet
suggest that it would not be unreasonable to continue resgponding
patients beyond the acute treatment phase.

5.1.3 Overall Conclusions Regarding Efficacy Data

Although, a&s noted above, it is troubling r.nat the 100 mg/day dose
group in study 371/372 was not disti-~ovigshable from placebo on
several key measures, the other two dose groups in that study were
positive, and overall, I consider this study positive. Study 546
was also positive. While study 237/248 did not beat placebo with
sufficient consistency to be considered positiive. the effect sizes
in that study were comparable vo those seex in the two positive
studies, and I am inclined to accept the a:gument that it was not
sufficiently powered vc show a difference from placebo. The
placebo effect in the fourth study, 495, was likely too larg: to
enable sgertraline to be distinguished from placebo, even tliough
clomipramine was distinguishable from placepo in that study.
Overall, I believe that Pfizer has shown that sertraline has an
effect in OCD comparable to that seen with other SSRIs, but not
with clomipramine.
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5.2 Safety Data

Tiie safety data for Zoloft/OCD were reviewed by James knudsen, M.D.

(review completed and signed 3-6-95. Since Zoloit has Yeen widely

available in the US and elsewhere for approximately 3 years for the-
treatment of depression, a majo. part of our approach to the safety

data was to compare the findings from the relatively amall OCD

database with the database for depression. Dr. Knudsen concluded

that Zoloft is acceptably safe for use in the treatment of OCD, and

1 agree with that conclusion.

The three studies for which data were available for the integrated
database (371/372/494, 237/248, and 546) were briefly described
under 5.1 (efficacy). These were 8 or 12 week, placebo-controlled
trials. The rutoff date for the integrated darabase for these
three studies was 6-30-94, -.d this database included approximately
376 patients exposed to * 'caline. A number of additional studies
were ongoing and not ye. reported at the time of the submission of
this supplement, and these studies included an additional
approximately 900 patients exposed to sertraline. These studies
were screened for serious events, with a cutoff date of 10-7-94.
The supplement also included ar update on gpontaneous reports for
Zoloft worldwide. It was noted that there have been 5158
spontaneocus reports to Pfizer, including 1099 serious reportsg, of
which 145 were reports of deaths. A line listing of these 145
cases was provided. Unfortunately, specific information was not
provided on spontaneous reports for patients identified as
receiving Zoloft for the treatment of OCD, and we will ask for this
breakdown in the approvable letter.

For the integrated OCD database, sertraline-exposed patients ranged
in age from 18-77 (mean=37), ware 61% male, and were 98% caucasian.
The exposure tended to be short-term, however, about 25% were
exposed for greater than 6 months. About 75% of patients received
mean doses in a range of 50-200 wmg/day.

There were no deaths among the sertraline-exposed patients in the
integrated database or among those patients in the ongoing studies.

A search of the integrated database and the ongoing trials database
for serious events yielded a total of 354 among sertraline-exposed
patients. Four of these events were seizure, yielding an estimated
seizure incidence of 4/1295=0.3%. This finding is of some concern,
since seizure was not observed among the approximately 2700
depressed patients exposed to sgertraline in the original NDA
database. Otherwise, neitler the numbers nor types of events were
unexpected for this population. A search for suicidality also did
not reveal any indication of a sertraline-associated risk for
suicidal behavior.

The common and drug-related adverse events leading to dropout
(incidence > 1% and at least twice the placebo rate) included:

16
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somnolence, anxiety, inscnr .4, libido decreased, nervousness,
nausea, headache, fatigue, &.d pain). This list was similar to the
adverse events a. 3ociated with dropout in the depression database.

The common and drug-related adverse events overall (from the
integrated database; inciden:¢ > 5% and at least twice the placebo
rate) included: sweating jincreas=1, nausea, diarrhea/loose stools,
dyspepsia, anorexia, weight increase, tremor, paresthisia, sexual
dysfur.ction, and insomnia. This list was similar to the adverse
events associated with sertraline in the depression database.

Explorations of the integrated database for laberatory and vital
signs variables, including analyses of change from baseline,
analyses of ©propcrtions of patients meeting criteria for
potentially clinically significant change on these variables, and
dropouts for changes in any of these variables didn't reveal any
new or clinically important findings.

In conclusion, the safety experience for sertraline in patients
with OCD did not reveal any adverse findings that are unique for
this population, except for seizures, and none that would preclude
its use in this population. We have added a revised precautions
statement about seizure to the labeling. We have requested a
safety update in the approvable letter.

5.3 Clinical Sections of Labeling

We have made a number of changes (mostly clinical) in the draft
labeling for 2olcft 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 sertraline and
OCD included in the NDA and did not discover any previously
unrecognized important safety concerns for this drug. We will ask
for a literature update in the approvable letter.

7.0 FOREIGN REGULATORY ACTIONS

Zoloft is marketed in a number of countries around the world for
the treatment of depression. To my knowledge, it is not vyet
marketed anywhere for the treatment of 0OCD. We will ask for an
update on the regulatory status of Zoloft for OCD in the approvable
letter.

17
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8.0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC) MEETING

We decided not to take this supplement to the PDAC.

8.0 DSI INSPECTIONS

Routine inspections are no longer done for supplements. However,
we have been assured that only one of the investigators (Jeanike)
for the critical studies for this supplement has in the past
received a rating of VAI-3, and none worse ratings. In the casge of
the earlier Jenike study, apparently, DSI was satisfied with his
response to the action letter, and no further action was considered
necessary.

10.0 LABELING AND APPROVABLE LETTER
10.1 Final Draft of Labeling Attached to Approvable Package

Qur proposed draft of labeling is attached to the approvable
letter. BAs noted, we have made changes (mostly clinical) to the
sponsor's draft dated 2-14-95. Other sections have also been
substantially modified.

10.2 Foreign Labeling

To my knowledge, Zoloft is not approved for the treatment of OCD
anywhexe 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, a
request for a gender analysis of the effectiveness data, a
commitment to conduct a

a final response to EA deficiencies, and an explanatiocn
for our change from pregnancy category B to C,

11.0 CONCTLUSIONS AND RECOMMENDATIONS

I believe that Pfizer has submitted sufficient data to support the
conclusion that Zoloft is effective and acceptably safe in the
treatment of OCD. 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.

18
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FINAL PRINTED LABELING HAS NOT BEEN SUBMITTED TO THE FDA.

DRAFT LABELING IS NO LONGER BEING SUPPLIED SO AS TO ENSURE
ONLY CORRECT AND CURRENT INFORMATION IS DISSEMINATED TO THE

PUBLIC.
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ATTACHMENT

FINAL LABELING

Note: This final labeling is based on your 12-7-95 draft labeling
proposal, and additional exchanges with Agency staff during
September, 1996 (see letter). For some sections, few changes were
made, while others required more extensive modificatiop. Please
note that we have now included the changes made under .S-013 and
also the recently submitted S-014/S-015, regarding 3A4 inhibition.
For ease in supervisory review of the labeling modifications, we
have shaded ('redline font') all the changes to the currently
approved labeling.

ZOLOFT*
(sertraline hydrochloride) 5
Tablets

DESCRIPTION

ZOLOFT (sertraline hydrochloride) is a -selegctiye-serntiohin.. -
inhibitor ;(8SRI), for oral administration. It is chemically
unrelated to other-.SSRIs, tricyclic, tetracyclic, or other
available antidepressant agents. It has a molecular weight of
342.7. Sertraline hydrochloride has the following chemical name:
(1S-cis) -4-(3,4-dichlorophenyl)-1,2,3,4-tetrahydro-N-methyl-1-
naphthalenamine hydrochloride. The empirical formula C,,H,;NC1,HCI
is represented by the following structural formula:

-

[Insert structural formula here]

Sertraline hydrochloride is a white crystalline powder that is
slightly soluble in water and isopropyl alcohol, and sparingly
soluble in ethanol.

ZOLOFT 1is supplied for oral administration as scored tablets
containing sertraline hydrochloride eguivaleat to 50 and 100 mg of
sertraline and the following inactive ingredients: “ibasic calcium
phosphate dihydrate, FD & C Blue #2 aluminum lake (in 50 mg
tablet}, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
magnesium stearate, microcrystalline cellulose, polyethylene
glycol, polysorbate 80, sodium starch glycolate, synthetic yellow
iror oxide (in 100 mg tablet)}, and titanium dioxide.

CLINICAL PHARMACOLOGY

Pharmacodynamics
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The mechanism of action of sertraline is presumed to be linked to
its inhibition of CNS neuronal uptake of serotonin (SHT). Studies
at clinically relevant doses 1in man have demonstrated that
sertraline blocks the uptake of serotonin into human platelets. In

vitro studies in animals alsc suggest that sertraline is a potent

and selective inhibitor of neurocnal serotconin reuptake and has only
very weak effects on norepinephrine and dopamine neuronal reuptake.
In vitro studies have shown that sertraline has no significant

affinity for adrenergic (alpha 1, alpha 2, keta), cholinergic,
GABA, dopaminergic, histaminergic, serotonergic (5HT,., 5HT,;, SHT.),
or benzodiazepine receptors; antagonism of such receptors has been
hypothesized tc be associated with various anticholinergic,
sedative, and cardiovasgcular effects for other psychotropic drugs.
The chronic administration of sertraline was found in animals to
downregulate brain norepinephrine receptors, as has been observed
with other clinically effective antidepressants. Sertraline does
not inhibit moncamine oxidase.

Pharmacokinetics

S o

In man, following oral once daily dosing over the range of 50 to
200 mg for 14 days, mean peak plasma concentrations (Cmax) of
sertraline occurred between 4.5 to 8.4 hours postdosing. The
average terminal elimination half-life of plasma sertraline is
about 26 nours. Based on this pharmacokinetic parameter, steady-
state sertraline plasma levels should be achieved after
approximately one week of once-daily dosing. Linear dose-
proporticnal pharmacckinetics were demonstrated in a single dose
study in which the Cmax and area under the plasma concentration
time curve (AUC) of sertraline were proportional-to dose over a
range of 50 to 200 mg. Consistent with the terminal elimination
half-life, there 1is an approximately two-fold accumulation,
compared to a single dose, of sertraline with repeated dosing over
a 50 to 200 mg dose range. The single dose bicavailability of
sertraline tablets is approximately equal to an eguivalent dose of
solution.

The effects of fcod on the bicavailability of sertraline were
studied in subiects administered a single dose with and without
food. AUC was slightly increased when drug was administered with
food but the Cmax was 25% greater, while the time to reach peak
plasma concentration decreased from 8 hours post dosing to 5.5
hours.

Metabolism

Sertraline undergoes extensive first pass metabolism. The
principal initial pathway of metabolism for sertraline is N-
demethylation. N-degmethylsertraline has a plasma terminal

2



OCD sertraline Page 47 of 380

elimination half-life of 62 to 104 lLours. Both in vitro
biochemical and in wvivo pharmacological testing have shown N-

desmethylsertraline to be substantialily 1less active than
sertraline. Both sertraline and N-desmethylsertraline undergo
oxidative deamination and subsequent reduction, hydroxylation, and
glucuronide conjugation. In a study of radiolabeled sertraline
involving two healthy male subjects, sertraline accounted for less
than 5% of the plasma radiocactivity. About 40-45% of the
administered radioactivity was recovered in urine iff 9 days.
Unchanged sertraline was not detectable in the urine. For the same
period, about 40-45% of the administered radiocactivity was
accounted for in feces, including 12-14% unchanged sertraline. .

Desmethylsertraline exhibits time-related, dose dependent increases
in AUC (0-24 hour}, Cmax and Cmin, with about a 5-2 fold increase
in these pharmacokinetic parameters between day 1 and day 14.

. g

In vitro protein binding studies performed with radiolabeled °‘H-

sertraline snowed that sertraline is hiyghly bound to serum proteins
(28%) in the range of 20 to 500 ng/ml. However, at up to 300 and
200 ng/ml concencrations, respectively, sertraline and N-
desmethylsertraline did not alter the plasma protein binding of two
other highly protein bound drugs, viz., warfarin and propranoclol
(see Precautions).

age

Sertraline plasma clearance in a group of 16 (8 malz, 8 female)
elderly patients treated for 14 days at a dose of 100 mg/day was
approximately 40% lower than in a similarly studied group of
younger (25 to 32 vy.c.) individuals. Steady state, therefore,
should be achieved after 2 to 3 weeks in older patients. The same
study showed a decreased clearance of desmethylsertraline in older
males, but not in older females.

Li Di

As might be predicted from its primary site of metabolism, liver
impairment can affect the elimination of sertraline. The
elimination half-life of sertraline was prolonged in a single dose
study of patients with mild, stable cirrhosis, with a mean of 52
hours compared to 22 hours seen in subjects without liver disease.
In hepatically impaired patients, it was cbserved that the Cmax and
AUC were increased by 1.7 and 4.4 fold, respectively, compared to
healthy subjects. This suggests that the use of sertraline in
patients with liver disease must be approached with caution. If
sertraline is administered to patients with liver disease, a lower
or less frequent dose should be used (see Precautions and Dosage
and Administration).
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Renal Disease

The pharmacokinetics of sertraline in patients with significant
renal dysfunction have not been determined.

Clinical Trials
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Analyses for agenandﬁgenderxetfects on .outcomeidid. notsuggest any
differential .respongiveness on the basis of age or sex.

INDICATIONS AND USAGE
Depresaioniy

ZOLOFT (sertraline hydrochloride) is indicated for the trZatment of
depression.

The efficacy of ZOLOFT in the treatmernit of a major depressive
episcde was established in six to eight week controlled trials of
outpatients whose diagnoses ccrresponded most closely Lo the DSM-

III category of major depres: ve disorder (seexClihical Trials
under Clinical -Bharmacology) .

A major depressive episode implies a prominent and relatively
persistent Jdepressed or dysphoric mood that usually interferes with
daily functioning (nearly every day for at 1least 2 weeks); it
should include at least 4 of the following 8 symptoms: change in
appetite, change in sleep, psychomotor agitration or retardation,
lc..: of interest in usual activities or decrease in sexual drive,
increased fatigue, feelings of guilt or worthlessness, slowed
+*rL.inking or impaired concentration, and a suicide attempt or
suicidal ideation.

The antidepressant action of 20LOFT in hospitalized depressed
patients has not been adequately studied.

A study of depressed outpatients who had responded to ZOLOFT during
an initial eight week open treatment phase and were_then randomized
to continuation on ZOLOFT or placebo demonstrated a significantly
lower relapse rate over the next eight weeks for patients taking
ZOLOFT compared to those on placebo. However, the effectiveness of
ZOLOFT in long-term usge, that is, for more than 16 weeks, has not
been systematically evaluated in controlled trials ofdepressed
patients. Therefore, the physician who elects to use ZOLOFT for
extended pericds should periodically reevaluate the long-term
usefulness of the drug for the individual patient.

ﬁfﬁaﬁdeflnbd,mn
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compulsive disorder .as. deflned%aacordﬁngﬂ&oﬁmsmamml .Or. DSM=IT IR
criteria ‘(see Clinical. Trials underzCI&nlcdl Eharmacologyh;
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Dosage and. Adminlst:atlo@i¢“$

COMNTRAINDICATIONS

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

WARNINGS

Cases of serious, sometimes fatal, reactiors have been reported in
patients receiving ZOLOFT (sertraline hydrochloride), a selective
serotonin reuptake inhibitor (SSRI), in ccmbination with a
monoamine oxidase inhibitor (MAOI). Symptoms of a drug interaction
between an SSRI and an MAOI include: hyperthermia, rigidity,
myoclonus, autonomic instability with possible rapid fluctuations
of wvital signs, mental status changes that include confusion,
irritability, and extreme agitation progressing to delirium and
coma. These reactions have also been reported in patients who have
recently discontinued an SSRI and have been started on an MAOI.
Some cases presented with featuras resembling neuroleptic maligmant
syndrome. Therefore, ZOLOFT should not be used in combinaticn with
an MAOI, or within 14 days cf discontinuing treatment with an MAOI.
Similarly, at least 14 days should be allowed after stopping ZOLOPT
befcre atarting an MAOI.

PRECAUTIONS

General

Activation of Mania/Hypomania - During premarketing testing,

hypomania or mania occurred in approximately 0.4% of ZOLOFT

6
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(sertraline hydrochloride) treated peétients. Activation of
mania/hypomania has also been reported in a small proportion of
patients with Major Affective Disorder treated with other marketed
antidepressant and -anticbsessional-drugs.

Weight Loss - Significant weight loss may be an undesirable result
of treatment with sertraline for some patients, but on average,
patients in controlled trials had minimal, 1 to 2 pound weight
logs, versus smaller changes on placebo. Only ra:ely have
sertrallne patients been discontinued for weight loss. -

Seizure - ZOLOFT has not been evaluated in patients with a seizure
disorder. These patients were excluded from clinical studies
during the product's premarket testing. No:seizures.ware.obsexved
among * approximately::3000..patients Itreated Swith=Zoloftirin+the
development” program‘for 'depreéssion. However;™4’ patlents_out of
approximately- - 18007 expoged..during:ithe.. de:relopment “programy for
cbssessive: compulsxve disorder-experienced ‘seizures;: mepneaenting
a crude  incidencewt-of...0.2%...° Three of . these:wpatientsiiwere
adolescents, two ' with a-‘seizure. -disorder and onawwlth*a*famlly
higtory of seizure disorder, none of whom wexe -.receiving
anticonvulsant medication... Accordingly, like other antidepressant
and antiobsessional drugs, ZOLOFT should be introduced with care in
patients with a.seizure disordex.

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

Weak Uricoguric Effect - ZOLOFT is associated with~a mean decrvase
in serum uric acid of approx1mate1y 7%. Tne clinical significance
of this weak uricosuric effect i3 unknown and there have been no
veports of acute renal failure with ZOLOF?Y.

Use in Patjents with Copncomitant Illpess - Clinical experience with
Z0LOFT in patients with certain concomitant systemic illness 1is
limited. Caution is advisable in uvs.ing ZOLOFT in patients with
diseases or conditions that could afiect metabolism or hemodynamic
responses.

ZOLOFT has not been evaluated or used to any appreciable extent in
patients with a recznt history of myocardial infarctioun or unstable
heart disease. Pitients with these diagnoses were excluded from
clinical studies Juring the product's premarket testing. However,
the electrocardiograms of 774 patients who received 2Z0LOFT in
double-blind trials were evaluated and the data indicate that
ZOLOFT 1is not ass-ciated with the development of significant ECG
abnormalities.
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ZOLOFT is extensively metabolized by the liver. In subjects with
mild, stable cirrhosis of the liver, the clearance of sertraline
was decreased, thus increasing the elimination half-life. A lower
or less f:requent dose should be used in patients with cirrhosis.

Since ZOLOFT 1is extensively metabolized, excretion of unchanged
drug in urine is a minor route of elimination. However, until the
pharmacokinetics of ZOLOFT have been studied in patients with renal
impairment and until adequate numbers of patients with sewere renal
impairment have been evaluated during chronic treatment with
ZOLOFT, it should be used with caution in such patients.

- - In controlled
studies, ZOLOFT did not cause sedation and did not interfere with
psychomotor performance.

Hyponatremia - Several cases cof hyponatremia have been reported and
appeared to be reversible when ZOLOFT was discontinued. Some cases
were possibly due to the syndrome of inappropriate antidiuretic
hormone secretion. The majority of these occurrences have been in
elderly individuals, some in patients taking diuretics or who were
otherwise volume depleted.

Platelet Function - There have been rare reports of altered
platelet function and/or abnormal results from laboratory studies
in patients taking 2Z0LOFT. While there have been reports of
abnormal Lleeding or purpura in several patients taking ZOLOFT, it
is unclear whether ZOLOFT had a causative role.

Information for Patients

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

Patients should be told that although ZOLOFT has not been
shown to impair the ability of normal subjects to perform
tasks requiring complex motor and mental skills in laboratory
experiments, drugs that act upon the central nervous system
may affect scme individuals adversely.

Patients should be told that although ZOLOFT has not been
shown in experiments with normal subjects to increase the
mental and motor =kill impairments caused by alcohol, the
concomitant uge of ZOLOFT and alcohol in depressed patients or
OCD “PAINRGEE i3 not advised.

Patients should be told that while no adverse interaction of
ZOLOFT with over-the-counter (OTC) drug products is known to
occur, the potential for interaction existsg. Thus, the use of
any OTC product should be initiated cautiously according to
the directions of use given for the OTC product.
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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.

Laboratory Tests

None. -

Drug Interactions

™ E Sming . c {ah] i
Plasma Proteins - Because sertraline .s tightly bound to plasma
protein, the administration of ZOLOFT (sertraline hydrochloride) to
a patient taking ancther drug which is tightly bound to protein,
.e.g., warfarin, digitoxin) may cause a shift 1in plasma
concentrations potentially resulting in an adverse effect.
Conversely, adverse effects may result from displacement ¢f protein
bound ZOLOFT by other tightly bound drugs.

In a study comparing prothrombin time AUC (0-120 hr) fol._.».ing
desing with warfarin (0.75 mg/kg) before and after 21 days of
deaing with either ZOLOFT (50-200 mg/day) or placebo, there was a
mean increase in prothrombin time of 8% relative to baseline for
20LOFT compared to a 1% decrease for placebo (p<0.02). The
normalization of prothrombin time for the ZOLOFT group was delayed
compared to -he placebo group. The clinical significance of this
change is unknown. Accordingly, prothrombin time should be
carefully monitored when ZOLOFT therapy is initiated or stopped.

Cimetidine - In a study assessing disposition of ZOLOFT (100 mg) on
the second of 8 days of cimetidine administration (800 mg daily),
there were significant increases in ZOLOFT mean AUC (50%), Cmax
(24%) and half-life (26%) compared to the placebo group. The
clirical significance of these changes is unkncwn.

CNS Active Drugs - In a study comparing the disposition of
intravenously administered diazepam before and after 21 days of

dosing with either ZOLOFT (S0 to 200 mg/day escalating dose) or
placebo, there was a 32% decrease relative to baseline in diazepam
clearance for the ZOLOFT group compared to a 19% decrease relative

to baseline for the placeboc group (p<0.03), There was a 23%
increase in Tmax for desmethyldiazepam in the ZOLOFT group compared
to a 20% decrease in the placebo group (p<0.03). The clinical

significance of these changes is unknown.

In a placebo-controlled trial 1in normal volunteers, the
administration of two dcses of ZOLOFT did not significantly alter
steady-state lithium levels or the renal clearance of lithium.
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Nonetheless, at this time, it is recommended that plasma lithium
levels be monitored following initiation of ZOLOFT therapy with
appropriate adjustments to the lithium dose.

The risk of using ZOLOFT in combination with other CNS active drugs
has not been systematically evaluated. Consequently, caution is
advised if the concomitant administration of ZOLOFT and such drugs
18 required.

There is limited controlled experience regarding the optimal timing

cf switching from other antidepressants to ZOLOFT. Care and
prudent medical judgment should be exercised when switching,
particularly from long-acting agents. The duration of ‘an

appropriate washout period which should intervene before switching
from one selective sercotonin reuptake inhibitor (SSRI) to another
has not been establ shed.

Mouoamine Oxidase Inhibitors - See CONTRAINDICATIONS and wmmes

C e In EWO separatez insvivo: :imte:r,actn'on

substrates, terfenadanenmanmycarbamazep
conditions. Them*resnlm of-’mt:heae - stu
sertral ine«coadministratiomiditi-no agEtipiBEma sConc pAt;
of terfenadine:;orm~carbamacepinés. --Thesekdatai-suggestad
sertraline's extentuo;.“éud' riien o AR artds ’ o

to be of clinical:gis

Drugs Metabolized by P450 2D6 - Many antidepressants, e.g, the
SSRIs, including sertraline, and most tricyclic antidepressants
inhibit the biochemical activity of the drug metabolizing isozyme
cytochrome P450 2D6 (debrisoquin hydroxylase), and, thus, may
increase the plasma concentraticns of co-administered drugs taat
are metabolized by P45S0 2D6. The drugs for which this potential
interaction is of greatest concern are those metabolized primarily
by 2Dé and which have a narrow therapeutic index, e.g., the
tricyclic antidepressants and the Type 1C antiarrhythmics
propafenone and flecainide. The extent to which this interaction
is an important clinical problem depends on the extent of the
inhibition of P450 2Dé by the antidepressant and the therapeutic
index of the co-administered drug. There is variability among the
antidepressants in the extent of clinically important 2Dé6
inhibition, and in fact sertraline at lower doses has a less
prominent inhibitory effect on 2D6 than some others in the class.
Nevertheless, even sertraline ha. che potential for c¢linically
important 2D6é inhibition. Consequently, concomitant use of a drug
metabolized by P450 2D6 with ZOLOFT® may require lower doses then
usually prescribed for the other drug. Furthermore, whenever
ZOLOFT is withdrawn from co-therapy, an increased dose of the co-
administered drug may be required (seedIFyEIiREENIEhYesaants
under PREAUTIONS):.

10
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% <5iPhe sexrent. tosWhiichiSSRI I TCA
.Qrobi-qmsxwillwdepend on ithe.degree
of :|.nhibit;>io tyetiosiof . the8SRLy. involved:
Nevertheless, cantd o '

wit Zoloﬁg@‘befn;?'
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- In a placebo-controlled trial in normal
volunteers, administration of 20LOFT for 22 days (including 200
mg/day for the final 13 days) caused a statistically significant
16% decrease from baseline in the clearance of tolbutamide
following an intravenous 1000 mg dose. ZOLOFT administration did
not noticeably change either the plasma protein binding or the
apparent volume of distribution of tolbutamide, suggesting that the
decreased clearance was due to a change in the metabolism of the
drug. The clinical gignificance of this decrease in tolbutamide
clearance is unknown.

Atenolol - ZOLOFT (100 mg) when administered to 10 healthy male
subjects had no effect on the beta-adrenergic blocking ability of
atenolcl.

Digoxin - In a placebo-controlled trial in normal volunteers,
administration of ZOLOFT for 17 days {including 200 mg/day for the
last 10 days) did not chenge serum digoxin levels or digoxin renal
clearance.

Microsomal Enzyme Induction - Preclinical studies have shown ZOLOFT

to induce hepatic microsomal enzymes. In clinical studies ZOLOFT
was shown to induce hepatic enzymes minimally as determined by a
small (5%) but statistically significant decrease in antipyrine
half-life following administration of 200 mg/day for 21 days. This
small change in antipyrine half-life reflects a clinically
insignificant change in hepatic metabolism.

lgi - There are no <c¢linizal studies
establishing the risks or benefits of the combined use of
electroconvulsive therapy (ECT! and ZOLOFT.

aAlcohqol - Although ZOLOFT did not potentiate the cognitive and
psychomotor effects of alcchol in experiments with normal subjects,
the concomitant use of ZOLOFT and alcohol in depressed patients or
OCD patienfg is not recommended.

Carcinogenesis

Lifetime ‘carcinogenicitiise

et
[ = v *u

Long-Evans:. ratallap¥ess
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correspond to:dls:times.. (mice). and 2. nmeawlratgj.. ‘the -.maximum
recommendeduhumanfdeabb(MRHD‘ on a mg/nl‘basisﬁwwmhere.was a dose-
related - 1ncreaae;qofﬁmlxv=r~-adenoma# -male:- mice. rece1v1nq
sertraline-.at +10=40wmg/kg -(0.25.- 1.0 t;mea theMRHD on a my/m?
basis) . .. No:increaseswas . seen din:female:microparsdnyrats of either
sex rece:.vmg heyss trea.tments;m«nor'*wasft’herewanaxncreaae in
hepatoceldu: “*a&;‘ : 12 Tt ,ateqpf
spont:-.11.'1e<:n:15i 'od CHYY : :

si:gm.fizcance:g =-~~‘~ '

this effect was.not.clearly. ndx:ug .rela.tem. B

Mutagenesis

Sertraline had no genotoxic effects, with or without wmetabolic
activation, based on the following assays: bacterial mutation
assay; mouse lymphoma mutation assay; and tests for cytogenetic
aberrations in vivo in mouse bone marrow and in vitro in human

lymphocytes.
Impairment of Fertility

A decrease in. fertility:. was.seen.in:.one:of two: a:atstatud:.es atc a
dose of 80 .mg/kg~(4.'timesithe maximumrecommendedi-hitmanrdose on:a
mg/m’ basis).

Reproduction studiea,..havef.sheezr anfrmed . inzpat a:and,':;abb:l.ts at
doses up to 80 :mgykpjdayands - igpiasy,. These
doses correspondsEaRADDYOXAMS '

human dose t""* e
teratogenlc:.ty :
were given: ges
osslf:.catlon,
times thev

lactation macn F
and in th

birth.
days after b:.rth.
times the ez- >
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unknown. There are no adequate and well-controlied studies in
pregnant women. Zodpftyshould be used during.pregnancy only if the
potential beneﬁlthjustnfles the potential .risk -to.the:.fetus.

Labor and Delivery

The effect of Z0LOFT on labor and delivery in humans is unknown.

Nursing Mothers -

It is not known whether, ana if so in what amount, sertraline or
its metabolites are excreted in human miilk. Because many drugs are
excreted in human milk, caution should be exercised when ZOLOFT is
ad.rinistered to a nursing woman.

Pediatric Use

Safety and effectiveness in children have not been established.

Gerliatric Use

Several hundred elderly patients have participated in clinical
studies with ZOLOFT. The pattern of adverse reactions in the
elderly was similar to that in younger patients.

ADVERSE REACTIONS
Commonly Observed

Among patiénts:.” treated with Zoloft in:_placebo: controlled
premarketing.- stud;ggﬁ the most commonly observed adversge events
associated with the use of ZOLOFT (sertraline hydrochloride) and
not seen at an equivalent incidence among placebo treated patients
were: gastrointestinal complaints, including nausea, diarrhea/loose
stools and dyspepsia; tremor; dizziness; insomnia; somnolence;
increased sweating; dry mouth; and male sexual dysfunction
(primarily ejaculatory delay).

ge:events

s Jhndiknnwan

Associated with.Discontinuation of Treatment

13
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Fifteen percent of 2710 patients who received ZOLOFT in
premarketing multiple dose clinical trials discontinued treatment
due to an adverse event. The more common events (reported by at
least 1% of subjects) associated with discontinuation included
agitation, insomnia, male sexual dysfunction (primarily ejaculatory
delay), somnolence, dizziness, heacache, tremor, anorexia,
diarrhea/locse stools, nausea, and fatigue.

Incidence in Controlled Clinical Trials

Depresginn - Tableisl enumerates adverse events that occurred at a
frequency of 1% or more among ZOLOFT patients who participated in
controlled trials comparing titrated ZOLOFT with placebn. Most
patients received doses of 50 to 200 mg per day. The prescriber
should be aware that these figures cannot be used to preédict the
incidence of side 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
frequencies cannot be compared with figures obtained from other
clinical investigations inveolving different treatments, uses, and
investigators. The cited figures, however, do provide the
prescribing physician with some basis for estimating the relative
contribution of drug and non-drug factors to the side effect
incidence rate in the population studied.

"Tabiu 1

Treatment-Emergent, AdverssmExperience:incidence.in:Placebo-Controlled
Loy %50nical Trialsfor.Depression?

(Pércent of Patients:Réporting)
Adverse -Experiencll Zoloh Pliigsbo
(N=8633 {(N=R353)
MouttiRl = T e 9w
vartiBssl oSt 8% W 3%
Cardiovascular
Palpitations 5.3 4. lERRISR e 1 T4 %< 2%
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Diz.iness . LA
Tremor L e
Hypoesthesia

Twitching

Hypertonia

Gastrointestinal Disorders
Nausea
Diarrhea/Loose Stools
Constipation
Dyspepsia
Vomiting
Anorexia

General
Fatigue
Hot Flushes
Faver
Back Pain

Psychiatric Disorders
Insomnia
Sexual Dysfunction-Male (1)
Somnolence
Agitation
Nervousness
Anxiety
Yawning
Sexual Dysfunction-Female (2)

Special Senses
Vision Abnormal

Urinary System Disorders
Micturition Frequency

“Events repommmmammﬂnciu@. except for;the
et acal requal tiedoloft: flatulence,

R RSN ‘Yrmmmtus; Fhicturitione discrds
appetite increased; mmmm“"’ gitiiktasteiparversion;-menstrual dlsOrder

following eventsiwhichiiaii
abdominal pain®:gish;ahian

(2), and chest pain.

{1) - Primarily ejaculatory:-delay;. %*based:onimale patients;only:-271:Zoloft7and 271 placebo

patients.

11% L

2% Coa

16% .
169% -~ .iw
13% "c.io0.
8% A,
3% " ‘a'c;c'»j"
'396
29 %
2%

-‘i—
?"-':-"s.
batil

_?* -

4% .

S
2% ilwu- I '

7%
3%
1%
0%
0%

12%
9%
- 6%
3%
- 2%
2%

8%
1%
1%
1%

9%
2%
6%
4%
2%
1%
0%
0%

2%

1%

(2} - % based.on female patients.Qily::530Zdloft*anddo 8 2:plécabotpatients.
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Obsessive Compulsive Disorder- - ~Table~2 .enumerates -adverse events:thatiwocotirred atsa
frequency of 2% or more among patients-on-Zoloft who ‘participated «incontfoliédtrials
comparing .Zoloft with placebo in the treatment of OCD.

Table 2
Treatment-Emargent Adverse-Experience:incidence:in:-Placebo-Controlled Glinicalifrialsgfor
Obsessive Compiilsive-Disorder®

1t5of.Ratients.f. oorting)
Adverse Experience Zoloft Placebo
(N=533) (N=373)
Autonomic Nervous System Disorders - -- TR Caite ot
Mouth Dry ' - 14% T 7T 9%
Sweating Increased : - 6% 1% .
Cardiovascular
Palpitations 3% 2%
Chast Pain 3% 2%
Centr. & Periph. Nerv. System Disorders
Headache . 30%: . 24%
Dizziness 17% . - 9%
Tremor ' e - 8% v - 1%
Paresthesia - - .3% oo 1%
Hypertonia - S T 2% 1%
Disorders of Skin and Appendages -
Rash T 2% 1%
Gastrointestinal Disorders
Nausea Tl e e300 119
Diarrhea . | Ce . T RN TL24%5 40010%
Anorexia "W -, Rl g 2P AN YN 2%

Dvspepsag:"“ e T 109 SIFEL 4%
Constipatighil. *‘*‘*.\m, TR ST WG K - 49
FlatulenGaacas: LR - Iilh 2500 53004 9% -7 1 %
VOMMIFSE S i i i iCa 3%"’*‘-‘ b et

AppetiteIncreased <+ -0 U7 30% T 1%

General
Fatigue =~ ‘ S 14% L 35 ,10%
Pain - ~ o 3% S0
Hot Flushes - s T e 2 e 1o
Back Pain - T T T F %I 1.9%
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Metabolic and Nutritional Disorders

Weight Increase 2% %

Psychiatric Disorders
insomniu 28% 12%
Somnolence - 18% 8%
Libidé'Decreased = & . . 5 3,95,,' LTI 2%
AnXiaty e T e r.(‘t " ) -:B.-L. = &Fnt*a% -—
Nervousness | DR SR SN L, SO oSN 1 -
Agitation L E e e, Bz E:»m 3%
Depersonalization . Cov e o R ey 390 E 5L 0196
Paroniria - e T ""‘-’?"ﬂf‘ 2 2%s~~4 T T%

Respiratory System Disarders
Pharyngitis 4% 2%

Special Senses _
Vision Abnormal 4% 2% )
Taste Perversion 3% 1%

Urogenital
Ejaculation Failure (1) o 17T% 2%
Impotence (2} S 5% 1%

*Events reported by at least 2%. of:patients treated. with.Zoloft are included, except for the
following events which had.an:incidence on placebo greater-than or-equal to Zoloft: .abdominal
pain, respiratory disorder, depression, and.amnesia.

{1} - Primarily ejaculatory delay; % based:on-male. patients only: 296 Zoloft and 219 placebo
patients.

(2) - % based on m~iG patients only: 296:Zoloftand 219 placebo patients.

Other Eveats vved During the Premarketing Evaluation of ZOLOFT
(sertraline ! . Jloride)

During its premarxeting assessment, multiple doses of ZOLOFT were
administered to approximately 2700 subjects. The conditions and
duration of exposure to ZOLOFT varied greatly, and included (in
overlapping categories) clinical pharmacology studies, open and
double-blind studies, uncontrolled and controlled studies,
inpatient and outpatient studies, fixed-dose and titration studies,
and studies for indications other than depression. Untoward events
associated with this exposure were recorded by <clinical
investigators using terminclogy of their own choosing.
Consequently, it 1s 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.

17
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In the tabulations that follow, a World Health Organization
dictionary of terminology has been used to classify reported
adverse events. The frequencies presented, therefore, represent
the proportion of the approximately 2700 individuals exposed to
multiple doses of ZOLOFT who experienced an event of the type cited
on at least one occasion while receiving ZOLOFT. All events are
included except those already listed in the previous table and
those reported in teims so general as to be uninformative. It is
important to emphasize that although the events reported occurred
during treatment with ZOLOFT, they were not necessarily-caused by
it.

Events are further categorized by body system and listed in order
ot decreasing frequency according to the following dafinitions:
frequent adverse events are those occurring on one or more
occasions in at least 1/100 patients (only those not already listed
in the tahulated 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 171000 patients. Events of major c¢linical importance are also
described in the PRECAUTIONS section.

Autonomic Nexvous System Disorders - Infreguent: flushing,

mydriasis, increased saliva, cold clammy skin; Rare: pallor.

Cardiovascular - Infrequent: postural dizziness, hypertension,

hypotension, postural hypotension, edema, dependent edema,
periorbital edema, peripheral edema, peripheral ischemia, syncope,
tachycardia; Rare: precordial chest pain, substernal chest pain,

aggravated hypertension, myocardial infarction, varicose veins.

Central and Perjipheral UNervous Jystem Disorders - Freguent:
confusion; Infrequent: ataxia, abnormal c¢oordinaticn, abnormal
gait, hyperesthesia, hyperkinesia, hypokinesia, migraine,
nystagmus, vertigo; Rare: local anesthesia, coma, convulsions,
dyskinesia, dysphonia, hyporeflexia, hypotonia, ptosis.

Risorders of Skin and Appendages - Infrequent: acne, alopecia,
pruritus, erythematous rash, maculopapular rash, dry skin; Rare:

bullous eruption, dermatitis, erythema multiforme, abnormal hair
texture, hypertrichesis, photosensitivity reaction, follicular
rash, skin discoloration, abnormal skin odor, urticaria.

Endocrine Digorderxrs - Rare: exophthalmos, gynecomastia.
Gastrointestinal Disorders - Infreguent: dysphagia, eructation;

Rare: diverticulitis, fecal incontinence, gastritis,

gastrocenteritis, glossitis, gum hyperplasia, hemorrhoids, hiccup,
melena, hemorrhagic peptic ulcer, proctitis, stomatitis, ulcerativz
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stomatitis, tenesmus, tongue edema, tongue ulceratiocn.

General - Frequent: asthenia; Infreguent: malaise, generalized
edema, rigors, weight decrease, weight increase; Rare: enlarged
abdomen, halitosis, otitis media, aphthous stomatitis.

Hematopoietic and Lymphatic - Infrequent: lymphadenopathy,

purpura; Rare: anemia, anterior chamber eye hemorrhage__

Metabolic and Nutritiopal Digorders - Rare: dehydration,

hyperchclesterclemia, hypoglycemia.

Musculoskeletal System Disordevs - Infreguent: arthralgia,

arthrosis, dystonia, muscle cramps, muscle weakness; Rare: hernia.

Psychiatric Digorders - Infregquent: abnormal drsams, aggressive
reaction, amnesia, apathy, delusion, depersonalization, depression,
aggravated depression, emotional lability, euphoria, halluciratien,
neurosis, paranoid reaction, suicide ideation and attempt, teeth-
grinding, abnormal thinking; Rare: hysteria, somnanbulism,

withdrawal syndrome.

Reproductive - Infrequent: dysmenorrhea (2), intermenstrual
bleeding (2); Rare: amenorrhea (2}, balanoposthitis (1), breast
enlargement (2), female breast pain (2), leukorrhea (2},

menorrhagia (2), atrophic vaginitis (2).

(1) - % based on male subjects only: 1005
(2) - % based on female subjects only: 1705

Respiratory System Disorders - Infrequent: bronchospasm, coughing,
dyspnea, epistaxis; Rare: bradypnea, hyperventilation, sinusitis,
stridor.

Special Senses - Infrequent: abnormal accommodation,
conjunctivitis, diplopia, earache, eye pain, xerophthalmia; Rare:
abnormal lacrimation, photophobia, visual field defect.

Uripnary System Disorders - Infreqguent: dysuria, face edema,
nocturia, polyuria, urinary incontinence; Rare: oliguria, renal
pain, urinary retention.

- In man, asymptomatic elevations in cerum
transaminases (SGOT (or AST] and SGPT [(or ALT]) have been reported
infrequently (approximately 0.8%) in association with ZOLOFT
administration. These hepatic enzyme elevations usually occurred
within the first 1 to 9 weeks of drug treatment and promptly
diminished upon drug disconti.uation.

19
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Z0LOFT therapy was associated with small mean increases in tr .al
cholesterol (approximately 3%) and triglycerides (approximately
5%), and a small mean decrease 1in serum uric acid (approximately
7%) of no cpparent clinical importance.

i, ..,mwdep*.‘.

i e .4

Other Events Observed During the Postmarketing Evaluation.of Zoloft

- Reports of adverse events temporally associated with ZOLOFT that
have been received since market introduction, that are not listed
above and that may have no causal relationship with the drug
include the following: galactorrhea, hypevprolactinemia,
neuroleptic malignant syndrome-like events, psychosis, rare reports
of pancreatitis, and liver events-clinical features (which in the
majority of cases appeared to be reversible with discontinuation of
Zoloft) occurring 1in one or more patients include: elevated
enzymes, increased bilirubin, hepatomegaly, hepatitis, jaundice,
abdominal pain, vomiting, liver failure and death. =

DRUG ABUSE AND DEPENDENCE

Controlled Substance Clags - ZOLOFT (sertraline hydrochloride) is
not a controlled substance.

Physical and Psychological Dependence - ZOLOFT has not been
systematically studied, in animals or humans, for its potential for
abuse, tolerance, or physical dependence. However, the

premarketing clinical experience with ZOLOFT did not reveal any
tendency for a withdrawal syndrome or any drug seeking behavior.
As with any new CNS active drug, physicians should carefully
evaluate patients for history of drug abuse and follow such
patients closely, observing them for signs of ZOLOFT misuse or
abuse (e.g. development of tolerance, incrementation of dose, drug-
seeking behavior).

OVERDOSAGE

Human Experience - As of November, 1992, there were 79 reports of

non-fatal acute overdoses involving ZOLOFT, of which 28 were
overdoses of ZOLOFT alone and the remainder involved a combination
of other drugs and/cor alcchol in addition to ZOLOFT. In those
cases of overdose involving only ZOLOFT, the reported doses ranged
from 500 mg to 6000 mg. In a subset of 18 of these patients in
whom ZOLOFT blood levels were determined, plasma concentrations
ranged from <5 ng/ml to 554 ng/ml. Symptoms of overdose with
ZOLOFT alone included somnolence, nausea, vomiting, tachycardia,
ECG changes, anxiety and dilated pupils. Treatment was primarily

20




OCD sertraline Page 65 of 380

supportive and included monitoring and use of activated charcoal,
gastric lavage or cathartics and hydration. Although there were no
reports of death when ZOLOFT was taken alcone, there were ¢ deaths
invelving overdoses of ZOLOFT in combination with other drugs
and/or alcohol. Therefore, any overdosage should pe treate’
aggressively.

Management of Overdoses - Establish and maintain an airway, in re

adequate oxygenation and ventilation. Activated charceal, which
may be used with sorbitol, may be as or more effective than emesis
or lavage, and should be considered in treating overdose.

Cardiac and vital. signs monitoring is recommerded along with
general 3ymptomatic and supportive measures.

There are no specific antidotes for ZOLOFT.

Due to the large volume of distribution of ZOLOFT, forced diuresis,
dialysis, hemoperfusion, and exchange transfusion are uniikely to
be of benefit.

In managing overdosage, consider the possibility of multiple drug
involvement. The physician should consider contacting a poison
control center on the treatment of any overdose.

DOSE AND ADMINISTRATION
Initial Treatment

ZOLOFT (sertral’ne hydrochloride) should be administered at a dose
of 50 mg once daily. A relationship between dose and either
antidepressant or antiobsessive effect has not been established.

Patients were dosed in a range of 50-200 mg/day in the clinical
trials demonstrating the antidepressant andw antiocbsessive
effectiveness of ZOLOFT. Consequently, a.:dage. of > 50 mg,
administered once. daily, is. reccmmended .ass:. kinitial dose.
Patients not respondlng to a 50 mg dcse may benefic from dose
increases up to a maximum of 200 mg/day. Given the 24 hour
elimination half-1jife of ZOLOFT, dose chianges should not occur at
intervals of 1 '+ han 1 week.

ZOLOFT should siinistered once daily, either in the morning or
evening.

As indicated under Precautions, a lower or less frequent dosage
should be used in patients with hepatic impairment. 1In addition,
particular care should be used in patiente with hepatic or renal
impairment.

Maintenance/Continuation/Extended Treatment

21
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There is evidence to suggest that depressed patients respcinding
during an initial 8 week treatment phase will continue to benefit
during an additional 8 weeks of treatment. While there are
insufficient data regarding any benef:ts from treatment beyond 16
weeks, it 1is generally agreed among expert psyct- tharmacologists
that acute episodes of depression require severa. - °‘ths or longer
of sustained pharmacological therapy. Whether the dose of
antidepressant needed to induce remission is identical to the dose
needed to maintain and/or sustain euthymia is unknown. e

Athpiigh;:the :efficacyaofdzilOaE
h;:ggmmm&xxnx docunentddgngk
conditidn;.~and ~vtwisgkess F

responding<patients=sDosageyil ,_."".7.‘-.‘;%
the,patient-on the lowestreffec e

gcﬁﬂwé&-mwageyaand patienta“shourdﬂbe
periodically reassessed-to-:determine*the’ need - for -continued
treatment.

Switching Patients to or from a Monoamine Oxidase Inhibitor

At least 14 days should elapse between discontinuation of an MAQI
and initiation of therapy with ZOLOFT. In addition, at least 14
days should be allowed after stopping Z0LOFT before starting an
MAOI {(see "CONTRAINDICATIONS" and "WARNINGS") .

HOW SUPPLIET

ZOLOFT capsular-shaped scored tablets, containing sertraline
hydrochloride equivalent to 50 and 100 mg of sertraline, are
packaged in bottles.

ZOLOFT S0 mg Tablets: light blue film coated tablets engraved on
the front with ZOLOFT and on the back scored and engraved with 50

mg .

NDC 0049-4900-50 Bottles of S0
NDC 0045-4900-6€ Bottles of 100
NDC 0049-4900-73 Bottles of 500
NDC 0049-4900-41 Unit Dose Packages of 100

ZOLOFT 100 mg Tablets: light yellow film coated tablets engraved on
the front with ZOLCFT and on the back scored and engraved with 100
mg.

NDC 0049-4910-50 Bottles of S50

NDC 0045-4910-66 Bottles of 100

NDC 00495-4910-73 Bottles of 500

NDC 0049-4910-41 Unit Dose Packages of 100

Store at controlled room temperature, S59°F to 86°F (15° to 30°C).

Doc LABZFOCD.AP3
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ENVIRONMENTAL ASSESSMENT
AND
FINDING OF NO SIGNIFICANT IMPACT

FOR

ZOLOFT™
(sertraline hydrochloride)

TABLETS

NDA 19-839/s-002 -

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH
DIVISION OF NEUROCPHARMACOLOGICAL.

DRUG PRODUCTS
(HFD-120)
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FINDING OF NO SIGNIFICANT IMPACT
NDA 19-839/8-002
Zoloft
{(sortraline hydrcchloride)

Tablets

The National Environmental Policy Act of 1969 (NEPA) requires all
Federal agencies to asaess the environmental impact of their
actions. FDA is raquired under NEPA to consider the
environmental impact of approving certain drug product
applications as an integral part of its regqulatoxry process.

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 quality of the human environment
and that an envaironmental impact statement therefore will not be
prepared.

In support of their supplemental new drug application for Zoloft
Tablets, Pfizer Inc. has conducted a number of environmental
studies and prepared an environmental assessment in accordance
with 21 CFR 25.3l1la(a) (attached) which evaluates the potential
environmental impacts of the manufacture, use and disposal of the
product.

Sertraline hydrochloride is » synthetic drug which is
administered as an oral tablet and is currently approved for use
in the treatment of depression. The supplemental application is
for approval to indicate the use of the drug in the treatmeant of
obsessive compulsive disorder. The drug substance will be
manuractured by Pfizer at facilities in Groton, CT, Puerto Rico
and/or Ringaskiddy, Ireland. The drug product will be
manafactured by Pfizer at facilities in Brooklyn, NY and/or
Barceloneta, Fuerto Rico. The finished drug proauct will be used
in hospitals, clinics and by patiente in their homes.

Sertraline hydrochloride may enter the environment from excretion
by patients or from emissions fram manufacturing gites. Chemical
and physical test results indicate that the drug will exist
predominantly in the aquatic environment. Data indicates that
the substance is susceptible to aerobic aquatic biodegradation
and photolyvsis.
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As sertraline is expected to persist in the aquatic environment
for some time, the toxicity of the material to organisms was
characterized. Acute static toxicity sgtudies in water fleas
(Daphnia magna) and microbial inhibition studies indicate that
the substance is not expected to affect the environment at the
expected environmental concentrations.

Disposal of the drug may result from out of specification lots,
discarding of unused or expired product, and user disposal of
empty or partly used product and packaging. Off-specification
drug substance will be digposed of at a licensed landfill or
incineration facility and unused or rejected drug product will be
disposed of at a licensed incineration facility. At U.S.
hospitals and clinics, empty or partially empty packages will be
disposed according to hospital/clinic procedures. From home use,
empty or partially empty containers will typically be disposed of
by a community's solid waste management system which may include
landfills, incineration and recycling, while minimal quanticies
of unused drug may be disposed of in the sewer system.

The Center for Drug Evaluation and Research has concluded that
the product can be manufactured, used and uisposed of without any
expected adverse environmental effeccts. Precautions taken at the
sites of manufacture of the bulk product and its final
formulation are expected to minimize occupational exposures and
environmental release. Adverse effects are not anticipated upon
endangered or threatened gpecies or upon property listed in or
eligible for listing in the National Register of Historic Places.

éﬁr_%ﬁ{a&———

PREPARED BY

Nancy B. Sager

Environmental Scientist

Center for Drug Evaluation and Research

(//0/55’ (AT 4 %ﬁ:&hf

DATE" CONCURRED
Robert A. Jferussi,
Asgociate Director for Chemistry
Center for Drug Evaluation and Research

Attachment: Environmental Assessment
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***SENSITIVE* **
REVIEW
OF
ENVIRONMENTAL ASSESSMENT

FOR

NA 19-839/8-002
ZOLOFT TABLETS

(Sertraline Hydrochloride)

DIVISION OF NEUROPHARMACOLOGICAL
DRUG PRODUCTS -
CENTER FOR DRUG EVALUATION AND RESEARCH

HFD-120

DATE COMPLETED: August 7, 1995
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EAR Review #3, NA 19-839/£-002 Page 2
ENVIRONMENTAL ASSESSMENT
1. Date:
Supp. submitted: 05/14/1992
Amendment : 04/13/1994
EAR review #1: 06/27/1994
Amendment : 09/21/1994
EAR review #2: 01/27/1995
Amendment : 05/10/1995+*
T-con: 06/06/1995
Amendment : 07/18/1995+%
*Reviewed
CS0O: Paul David 4-5530
2. Name of applicant/petitioner:
Pfizer Inc.
3. Address:
U.S. Pharmaceuticals Group
Pfizer Inc.
235 East 42nd Street
New York, NY 10017-5755
RESPONSE TO DEFICIENCY LETTER (MEMO DATED JANUARY 27, 1995):
1. Regarding Item 4:
A Please revise this section to include the full address

of each manufacturing facility.

RESPONSE: The addresses hiave been provided.

ADEQUATE
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EAR Review #3, NA 19-839/5-002 Page 3

Please submit evidence of contractual agreements with
your contract dispcsal firms. A formal letter from
each firm indicating knowledge of the type of waste and
& brief description of the disposal methods to
demonstrate the adequacy of the methods should be
sufficient. Note that since the potential for
incineration of PVC/PVDC material from the packaging is
possible, the documents should clearly demonstrate the
adequacy of the incineration processes for this type of
waste.

RESPONSE: The cur.ent facilities are identified and the

contractual information provided. The
incineration facilities include adequate controls
for the incineration of PVC/PVDC materials.
ADEQUATE '

2. Item S: Please indicate which of the structures of Related
Compounds submitted in Confidential Appendix 1 are to be
considered impurities in the drug substance and submit the
applicable limits for each impurity.

RESPONSE: The information is provided. The impurities are

maintained at low levels. ADEQUATE

3. Regarding Item 6:

A.

Please revise your list of potential emissions for each
manufacturing site to include the expected
concentrations of drug substance in the wastestreams.

RESPONSE: The information is prov:ided. For the various

facilities 0.381 ppm if the maximum concentration
at a WWTP while 0.024 ppm is the maximum entering
the agqueous compartment. The calculations appear
to be appropriate. There is an adequate "safety
factor" between the EEC and the toxic/inhibitory
concentration. ADEQUATE

Please submit certification of compliance with
applicable environmental regulations from the
appropriate authorities for your fecility in Ireland.
Alternately, please submit sufficient wastestream
analysis to demonstrate conformance to applicable’
license/permit limits.

RESPONSZ: The company has provided the monitoring data for

January, 1995 which demonstrates compliance with
requirements. ADEQUATE
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EAR Review #3, NA 19-839/8-002 Page 4

C. Please submit a table of all applicable permit/license
numbersg, issuing authorities, and expiration dates for
each manufacturing facility.

RESPONSE: The information has been provided. There are
several permits at the Brooklyn, NY facility that
have expired. It should be indicated whether
these have been renewed or if the request for
renewzl has been submitted and is pending.
CEFICIENT

D. Please transfer the MSDS for the drug substance from
the Confidential Appendices to the EAR.

RESPONSE: The MSDS has been moved. ADEQUATE

4. Regarding Item 7: The studies for aerobic biodegradation in
water appear to address biodegradation in sludge more than
in the agqueous compartment, while the discussion of the
results for indirect agueous photodegradation fail to
address how the results relate to actual environmental
conditions {(e.g. cloud cover, latitude, seasonal variations
in solar flux). Therefore, while the studies submitted
suggest that the drug substance should not persist in the
environment, it is not possible to estimate the removal
rate. Please revise this section to include either test
results demonstrating aerobic biodegradation in the aqueous
phase, a more complete discussion to suppert indirect
aqueous photodegradation as a viable removal mechanism or
both. N

RESPONSE: The section has been revised to indicate that although
testing according to standard methods indicates that
Sertraline Hydrochloride is inherently biodegradable,
the rate is too slow t serve as a relevant
environmental depletiounu mechanism. The photolysis
discussion has been revised to indicate the variability
due to environmental conditions and the estimated half-
life has been revised to 2-18 days. The company has
adequately demonstrated an environmental depletion
mechanism. ADEQUATE

5. Regarding Item 8: Please revise this item to address the
impact of the point source of manufacturing emissions for
the drug substance requested in Item 6. The discussion
should include a comparison of emission concentrations to
MIC and LD.,/NOEL levels established by testing.

RESPONSE: The data indicates that there is an adequate “safety
factors" between the expected environmental
concentration and the toxicity levels:
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EAR Review #3, NA 19-839/S8-002 Page 5

No inhibition/toxicity to activated sludge at 450x the
expected concentration at the Barceloneta WWTP. Note
this study, which was primarily done to assess the
impact of conventional and priority pollutants from
production on the WWTP, was conducted at a
concentration lower than what is expected at the Groton
facility. The microbial inhibition study conducted
(see below) adequately demonstrates that vhere should
be no disruption of waste water treatment due to
production.

3-6 orders of magnitude between the EEC from use and
MIC for the microorganism screen (at least 1 order of
magnitude greater than the worst case Zoucentration au
the WWTP).

2-3 orders of magnitude between the EEC and the ECs
and the NOEC in Daphnia magna.

ADEQUATE

6. Regarding Item 14: Please revise this item to include all
references used in the preparaticn of the EAR, to include
all literature article and testing methods (e.g. TAD and
OECD protocols).

RESPONSE: Response was not subnicted. DEFICIENT

7. Regarding Item 15: Please revise your summary of Physico-
Chemical Data to include the environmental effects testing
results submiftted in support of Item 8.

RESPONSE: The summary has been revised. ADEQUATE

8. Regarding Aquatic Aerobic Biodegradation:

A.

The report is inadequate in that it failed to include
all reporting requirements (e.g. testing protocols) as
defined in the Environmental Assessment Technical
Handbook/Technical Assistance Documents for all tests
pexformed. Please revise the report to meet all
reporting requirements.

RESPONSE: A revised report has been submitted. There are

some deviations from the EATAD, but the study
design is scientifically sound. The conclusions
are supported by the data. ADEQUATE

The testing results as reported appear to support

aero ic biodegradation in a static sludge environment,
but > not address aerobic biodegradation in an agqueous
or dynamic environment. Please comment.



OCD sertraline Page 75 of 380

EAR Review #3, NA 19-839/58-002 Page 6

RESPONSE: The test iaformation is not directed toward
aerobic biodegradation in an agueous or dynamic
environment. As photolysis was identified as a
removal mechanism and preliminary biocdegradation
studies did not indicate that this would be a
likely removal mechaniasm, a definitive
biodegradation study was not performed. ADEQUATE

9. You have indicated that Item 7 and 8 testing was conducted
in accordance with an agreement with the Agency resulting
from a meeting held with the Agency on February 6, 1992.
Reference to the meeting, and inclusion of the meeting
minutes in a confidential appendix is appropriate. However,
any suggested testing scenarios resulting from the meeting
should be considered recommendations or suggestions and
should not be construed as a formal agreement with the
Agency or the Agency's Environmental Assessment Officer. We
respectfully request that any reference to an agreement with
the Agency or the Agency's Environmental Assessment Officer
be removed from the EAR and the appendices.

RESPONSE: Reference to the meeting has been removed from items 7
and 8 but retained in the confidential section.

Additional Change: The projected usage has been increased, but
the maximum EEC is from production. The
conclusions regarding effects rewmain the
same. ADEQUATE

THE FOLLOWING COMMENTS WERE COMMUNICATED TO THE FIRM
ON JUNE 6, 1995:

1. We are awaiting response to deficiency #6 (February 13, 1995
facgimile) .

RESPONSE: The references (section 14) have been updated.

ADEQUATE
2. There are several permits listed for the Brooklyn, NY
facility which have expired (Response Appendix 6). It

should be indicated whether these have been renewed and the
new expiration date or if the request for renewal has been
submitted and is pending. Please revise the list of permits
accordingly.

RESPONSE: The list has been updated. ADEQUATE

3. A revised non-confidential EAR incorporating the changes
submitted on May 10, 1995 should be submitted. Please
include the list of permits (Response Appendix 6) as a non-
confidential appendix.
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EAR Review #3, NA 19-839/S-002 Page 7

RESPONSE: The reviged EA has been submitted and is acceptable.
ADEQUATE

SUMMARY :

A FNNSI is recommended. The material will exist rredominantly in
the aquatic environment. The MEEC's have been predicted as 381
pPpPb (at Groton facility WWIP, 12 ppb to aqueous environment) 24
ppb {(max. to aquatic from manufacturing), 1.46 ppb (use) and 0.19
ppb (use considering metabolism). The microbial study indicated
MIC's of 4 to >1000 ppm with the Nostoc being the lower end. The
blue-green algae would not be of concern at the WWTP and there is
significant "safety margin" for this species in the aquatic
environment. The ECy, for Daphnia magna is (.56 ppm (560 ppb)

and the NOEC is 0.28 ppm (280 ppb). There are greater than 2
orders of magnitude between these toxicity values and the MEEC
use. There is greater than 1 order of magnitude between chese
toxicity values and the production concent.-ations. Thease maximum
expected concentraticns do not include any dilution which will
occur rather rapidly in the environment and further reduce the
exposure concentrations.
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ENVIRONMENTAL ASSESSMENT

ZOLOFT™ TABLETS

Sertralino Hydrochloride for Use In

Obsessive Compulsise Disorder

Supplement to NDA #19-839

PFIZER INC

June 15, 1985

Non-Confidential Submission
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O

ENVIRONMENTAL ASSESSMENT
ZOLOFT™
SERTRALINE HYDROCHLORIDE
NDA #18-839

DATE: June 15, 1995

NAME OF APPLICANT/PETITIONER: Pfizer Inc
ADDRESS: 235 East 42nd Street, New York, NY 10017
DESCRIPTION OF THE PROPOSED ACTION:

A. BEQUESTED APPROVAL

Sertraline hydrochloride Is currently approved for use in the treatment of

de&esslon (NDA #198-839, approved December 30, 1891). The present request

is of a supplement to the original NDA for use of sertraline

m;d ) for ancther indication, the treatment of obsessive compulsive
(OCD). Mean dosage for this indication will be 175 mg (as sertraline)

administered orally as tablets, once per day.

NEED FOR THE ACTION

OCD is a disorder believed to be associated with dysregulation of central
sarotonergic function. Sertraline, a selective inhibitor of serotonin uptake into
presynaptic neurons, has been shown to amsliorate the symptoms of OCD. In
accord with its selective biochemical activily, sertraline does not cause certain
adverse effects associated with other antidepressant/antiobsessiva drugs.
g%prwal of the present NDA will permit usage of sertraline in patients having

D. dtslg esﬁmatggu matts. the total treatedmOC&:;aﬂant %laﬂon comprises'
about 0.55 million patients, as compared to a depression patient population ol
about 20 milion treated patients.

. PBODUCTION AND PROCESSING LOCATIONS AND ENVIRONMENTS

Manufacture of bulk drug substance for U.S. use Is curmently being carried out at
the Pfizer Groton, CT and Barceloneta, Puerto Rico production facilities in support
of the depression indication; manufacture will also be carried out at these sites In
support of the OCD indication. Manutacture of bulk drug substance for U.S. use
may also be carried out at the Pfizer Ringaskiddy, | production facility.
Manufacture of drug product is being carmied out at the Pfizer Brooklyn, NY, and
Rarceloneta, Puerto Rico production facilities in support of the depression
gginmﬁmmdléaﬂmgumcMmmdsobecanbdanamesesmshwppond

[ .

The Groton facility [Pfizer Phammaceuticals, Eastem Point Road, Groton, CT
06340) Is located in an urban residentialindustrial environment bounded on the
north by the oil distribution facilities of Hess, Inc., on the east and south by single-
family residential houses, and on the west by the Thames River. The Brooklyn
facility [Pfizer Inc, Brooklyn Plant & Laboratories, 630 Fiushing Ave., Brooklyn, NY
11206-5092] Is located in an urban environment in New York in an area zoned

5
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for commercial use. South of the plant is a parking lot, to the east are multi-story
tenements, to the west is a high-rise housing project, and to the north are vacant
urtan properties and indus bulldin%s. The Barceloneta facility g;fézer
Phamnacetticals Inc., KM 582 Road #2, Barceloneta, Puerto Rico 00617-0628] is
located in a mixed agricutiuralindustrial environment adjacent to other
E'narrnawuﬂeal manufacturing facllities and a ng plant. The

ings f [Pfizer Pharmaceuticals Corporation, Ringasiiddy,
Sty o Harbor, Al locatons mmmwn;ﬁam&'fme norhand
east . are or
Bam%nata which is tropical.

Sertraline hydrochloride is used as a prescription agent in both hospital and
home-me'gldvlronmmts throu the US. Tim usage pattern will be unchanged
with approval of the subject supplement.

Outdated or retumed dnig product (exciusive of retumed samples) Is consolidated
at the Pfizer Mem Logistics Center, 1855 Shelby Oaks Drive North, Memphis,
TN 38134, and under manifest to elther of two disposal facilities:

(a) WMI Medical Setvices of Ohio, Inc., 4343 Infinary Road, Dayton, OH 45449,
under a purchase order t, dated 4/3/85 for dastruction via incineration
under Ohio EPA Aplﬁlka Number 0857751858 N0O02, expiry 10/3/97. The
agreement defines elgsd wastes, and tha incineration
method Is adequate for of PYC/PVDC-containing wastes. The WMI
Madical Services iacility is outside of Dayton, OH, in a ruralindustrial aiea.

b) Environmental Healthcare, Incorporated, P.O. Box 2286 Delray Beach, FL

7, under a contract agreement daiad 3/17/85. Environmental Healthcare
subcontracts the disposal io Mariin Systems of Lake, Inc., which operates
an incineration facility under ggamnmtdawuamenuln letion, Permit
A035-193817.etgl4r;1012&96.at R Industrial Park R Okahumpka,
Lake County, FL 34762. The agreements define the of phamaceutical
wastes, and the incineration method is adequate for of PVG/PVDC-
containing wastes. The Ogden Martin Systems facifity Is located In an isolated
environment without neighboring residences or industrial facilities.

[Piiz iy Ave.. Braokiyn, NY 1120650021 and
shipped under manifest to BFl Pharmaceutical Seivices, 812 Comorate Way,

Valiey Cottage, NY 10989 unaer a purchase order agreemant dated 2/3/85. BFl
subcontracts the disposal to American REF-FUEL Company o/ Hempstead, 600
Avenue C at Stewait Avenue, Westhury, NY 11580, for destruction via
incineration under NY State of Environmental Conservation, Permits
Number 10-86-0345, expiry 5/14/95, under renewal review. The agreements
define the types of pharmaceutical wastes, and the incineration me Is
adequate for disposal of PVC/PVDC-containing wastes. There are several
residences near the American REF-FUEL tadility and the topography is flat.

Relected drug substance/drug proquct from the production facllities is disposed as

follows:

Groton.- Disposal Is camied out under contract with Rollins Environmental
Senvices, Inc., Rte. 322 and 'nterstate 2%5, Bridgeport, NJ 08014 for
incineration undecr EPA oamit 1D # NJD053288239. The fadility is located on a
50 acre active site in i rural arca; the topography is flat with wetlands.
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Brooklyn.- Disposal is carried out as described above for disposal of
retumed samples of drug product.

Barceloneta.- Rejected drug prduct is disposed of at Ogden Martin Systems
of Lake, Inc., as described e for disposal of outdated or retumed dnig
Froduct. Disposal of rejected drug substanco is carried out at any of the
ollowing locations:

ﬁa) Rollins Environmental Services (LA), Inc. (RESLA), 13351 Scenic
ighway (U.S. 61), Baton Rouge, LA 70807-4137. Rollins carries out the
dis via rotary kiin incine under RCRA Part B Permit # LAD

01 127-P. The Rollins facility is located on 400 acres of land in a rural/
industrial area seven miles north of Baton Rouge. The m Is flat.
(b) Advanced Environmental Technology Corporation ( % E

Lane, Flanders, NJ 07836. AETC In Fianders operates under a TSDF
fadility parmit NJD980536593 which defines permit imits and acts a broker
in the transportation of wastes to nne of three disposal sites:

(1) Glant Resouirca Recovery, Inc., !Highwey 453 North at Interstate 286,
Harleyville, SC 29448. Glant Resource Recovesy operates under Interim
Status, Part A RCRA Pemit Number SCD003351699. Giant Resource
Recovary operates a cement kiln incinerator and is located in a rural area;

t raphy Is fiat.
(gmemnlkam. inc., Rockhill, SC 26731. Thenmalkem operates under
pemit number SCD044442333, Themmalkem carries out disposal via
multiple fixed hearth incineration. The rhermalkem facility is located on 42
acresoflandlnarumlaraa:topograwylsﬂat.

’3; ‘Aarisal, Inc., 125 Factory Lane, Middlesex, NJ 08846. The Marisol
acility operates under m‘nl number NJD0O2454544. The §-I:risu faciltly
cares out cement kiin eration. The Marisol facllity is 'oca.-= ona 4-
acre industrial site; topography Is flat.

(c) Safety Kleen Envi tems of Puerto Rico, Highway 2, KM. 51.0,
Manati, Puerto Rico 00701. Safety Kleen operates under permit number
PRD090399718, Safety Kleen carries out cement kiln incineration. The
Safety Klees: facllity Is located in a rural area and the topography is flat.

Ringaskiddy.- Disposal of rejected drug substance from the Ringaskiddy
tadﬂt?fsmaybeatanyoﬂour guofwhldlhaveatemperatedimate:

(a) Rechem Intemational Ltd., Pon , Wales, UK. Licensing

authority: Torfaen Borough Cou Uicanse number: 1. The fadility is in
a rural environment on the cutskirts of a city and in avalle{.l

(b) Rechem Intemational Ltd. in Southampton, censing
authority: Hampshire County Council. License number: 7/82A. The facility
is in an rial park approximately 13 miles outside the city in a flat area
less than a mile from the sea.
(c) Cleanwar Lid. in cHesmers Port, nd. License number:

60877 .The tacility Is In a heavily indus ed area, on the outskirts of a
city, and summounded by an oil refinery. The topography is flat and the
nearest housing Is more than one mile away.

d) Ekokem QY, in Rilhimaki, Finland. License numbers: 281/A231 and

A231. The facility is in & rural, hilly area with only 2 to 3 residences

within 500 maters. -
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5.

LT
-

IDENTIFICATION OF CHEMICAL SUBSTANCES (HAT ARE SUBJECT OF
THE PROPOSED ACTION:

A

DRUG SUSSTANCE
USAN: sertraline hydrochloride

Chemical Name: (1S-cis)4+(3, 1, 2, 3, 4-tetrahydro-N-
ame r(nethy‘u-){“-n‘;phthawvI o

Code: CP-51,974-01

Molecular Formula: Cy7H¢7NCla-HQl

Molecular Weight: 342.7 -
Chemical Abstracts Service Registry Number: 78559-87-0

Physical Description: White powder

impurities: Phammaceutical Giade, purity not less than 97%. The structures of

Related Compounds submitted In Confidential Appendix 1 that are impurities in
dmgsuhstameamldanﬂﬁedalmmmappucnblem cmmﬁ;"

Structural Formula:
NHCH, HCI
L
|
Drug Product

The drug produdlsanaqueous-ﬁlm—coatedtablatmpdsedofdmgsubﬁance
fonnulatedwlth ceutl excl
avallablehsom seanymm-aeo?:’tablemplems wulbe HDPE-
botﬂas.udmwltattv!'g dfguvgp metal Dacn)i:llor Jé"w foil
3-componm m ;

corm? will ba employed. aoprmgow fonnulaﬁonswillbe
used for the OCD indication. Theracommdaddosago OCD indication is
50 to 200 mg per day. _

INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT:

Summary.- The manufacture of sertraline hydrochloride product and drug
substance needed for the subject action will not have a t impact on
manutacturing emissions or controls at any of the above-cited manufacturing sites.
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The applicant certifies that applicable national, state and focal environmental and
occupational emissions standards and requircments will be mel.

introduction of sertraline into the environment through use {or both the subject action
and the previously-approved indication is projected 10 msult in a maximum expected
enviur}'ng mmmmtmumi(MEEcghdmmwgm tmg?ent piant ( or tc?tal
ens aquatic rslease environmen an 2 parts per billion {ppb

_ excration products gsestraline.

comprising less than 0.2 ppb of
A MANUFACTURE
summ Asupflemmttoﬂ\emr\.whld\hdum in the Process
was submitted to FDA on 2/19/81. In this

S e T S S8 e S

a s or

actumofdmosubstanooatm

1/24/92 and approved §/2/82.
Mamﬂacmmo.aammgomd\loddsformhmu.s is currently being carried
out at the Pfize: Barceloneta, PR. Manutacture of
seoriraling m'mwawmwmmwhmm
Broolayn Manufacture of sernaline

outanhasame es. ln hR&mldddy lraland,whm
now produces sertraline hydmdtlodda for non-1.8, use,
senmmmdmdﬁoddedmgsumﬂeahrmhmu.s ¥heuplantsare
mﬁ%mmmwdmmmmm
of occupational and environmantal releases.

Wmmmdmﬁwmmwmd
product below, along exercised, a citation
applicable d!mtwammmﬂmmanmm.amtd

ofappf:ga!onwn'em " requiraments. in any the
axpactad INCrease upon curreln pmamﬂmlmmnwwalo e
&mmwmmummmmmmm mgrmdmu
1. Emissions “
Emwmsf&m:mm;neufmmfeotsammm drochio: dﬂmjggbsm\oeand
monmemsmdwneat%%hme onf ix 1. Environmentally-

insignificant amounts of drnug substance, product, and.manutactyring
procass components and intermediates will be emitted into these
mvimnments based on the ~ontrols applied. Total emissions of these
materials will conform to app’ able emissions requirements and pemits
dentifled in item 6.A.2 below. Concentrations/ omﬁﬁesofdmg substance
expected to be emitied in wastestreams are in Confkiential Appandix

24.

a. Occupational.- Based on equipment design and materials handiing
procedures and volatility, substances which could be emitted into the
workplace snvironment atd.é' below permissible levels are listed in the
Canfidential Appendix 1 *Oc* column,
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cr

Atmospheric.- Based on criteria of volatility, equipmerit design and
volume of use, substances which coukd be emilted intc the atmospheric
ent at or below permitted or regulated levels are listed in the
"At* column. Insignificant amounts of drug
substance will be release to the atmospheric compartrent as outlined in
Confidential Appendix 24,

Aquatic.- Liquid discharpes from the manulacturing facility, com

aqueous procsss streams and wash waters and ocplpmentand

washings are estimated to contain substances at or below pemmitted,

ragulatodorconﬂaaedlevalsasllstodmm 1

"AQ" column. (mmnﬂaﬂmsddmgwbsﬂmwmtoberdeasod

mﬁnmmmmammmmm are
Confidential Appeodix 24.

Temestral- Sclid wastes com flter containing lnslwcam

amounts of adsorbed process nm-d.sd-\m
wastes contalning process by-pmducts such as siill-bo
routine solid wastes, packaging materals and components, andcertrh
mrk-ln—processstraams,amesﬁmatadtocontahsubstanoesator
below pemitted, rawlatedorcc*\tmctadlevelsasllstedmme

*Te" column. Quantities of drug substance
expected to be released as solid waste at the several manufacturing

sites are outined in Confidential Appendbx 24.

Emnsslonsoonuusarausedlnﬂ\emamﬂacmrhgprocasstoensum
?ﬂmwimoccu patior:al exposure limits and with general emissions
nequ

specific standards (ind pricrity poliutants and
ngdmanleals),pwmms(andm mqt;l.glmenh forthgzone

atmospheric, aquatic and temestrial release environments.
a. Occupational.- Workplace exposures are controlled via appropriate

equipment design, rnaterial and product transfer procedures and
%nbnqu:l g‘onn?ino'is and pew m m&ﬁ.gndt@agmu::'d to
minimize worker exposure in the handiing of solids and liquids. Examples

incdude use cf dosed reaction . pipe-ine additions and transfers,
local ventilation and dust coll . Gas transfers wil of necessity be
camied out via close-piping . Tha use of masks, self-contained

braamlngapparamspm eclothlng etc, will be prescribed as
necessary when enginesring and administrative controls are insufficient
to ensure worker protection.

Monitoring of work areas is camried outpeuodiedlyto assure compliance
with alt required occupational exposure limits (eg, PEL'S/STEL's). in U.S.

faciliies employees are informed of potentia: workplace hazards via a
routine OV in compliance with the OSHA Hazard
Gommunlcaﬁon Ru e, 29 CFR 1910 1200. Material Data Sheets

(MSDS's) for materiais used In the manufacture of drug tance and
drug pmduct are provided to workers, as required. Pertliient MSDS's are
provided in Confidantial Appendix 2. The MSDS for sertraling
hydrochlorida is provided in Appendix 3.

Workplace exposura will be in compliance with the emissions
requirements listed in Appendix 8.

19
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b. Atmospheric.- Air emissions from the manufacturing process wil be
controlied through the use of filters (HEPA and the like) and scrubbers on
powder systems; emissions from liquid and gaseous handling systems
will be controlled via use of proper operational procediures (eg back-
venting during sotvent transter) and property designed condensing and
scrubbing systems (eg vent condensers aiid substance-specific
scrubbars). Solvant streams will be recovarad/ recycied as much as is
ﬁracucabla; dispcsal of unusabie solvent streams will ba via pyrolysis/

cinaration. Some liquid and solid waste streams are 10 be pyrolysed/
incinere‘ad, Off-site incineration will be ccnducted a fullyicensed
coniract faciliies.

Atrospheiic emis ions will be in compliance with the requirements listed
in Appendix §: applicable permitlicense numbers, issuing autharities and
expiration dates are listed in Appendix 5,

Agueous.- Liquid discharges from the manufacturing process, comprising
m e?;;sés washings, will mmmhm of using on-
site or publicly-owned/operated WWTP's.

Agqueous emissions will be in compliance with the requirements fisted in
Appendix §: applicable permitlicense numbers, issuing authorities and
expiration dates are listed in Aguendix 5,

d. ;r;a“orrzsstrlal.- Non-hacardous and hazandous wastes will be managed as

On-site incineration/pyrolysis.- Regutations pertaining to operation of
the on-site mmmnuw faciiities are ouﬂined%nder *b
Atmouspheric® and *(¢) Ayueous® above. Oft-site incinaration will be
conducted at fully-licensed contract facilities.

Solids and liquids that ame not incinerated/pyrolysed and residues
emanatin: ; from incinegration/ pyrolysis fac]litles will be disposed of by
licensed contraciors or at approved fandfill sites in accordance with the
requiraments listed in Appeadix &: applicable permivlicense nurnbers,
issuing authorities and expiration dates are listed in Appendix 5.

3. Citation of Compliance \With Apolicable Emissions Requirements

The applicant cerdifles that emissions, and wastes from proctiction of
serimiine hydrochloride drug substance and drug product for the previvasly-
approved and the subject OCD indications will be in compliance with
applicable occupational health and safety standards and federal, state and local
emissions regutations and permits, or with applicable consent orders and
admir istrative orders and directives for the following facilities: Groton, CT;
Barcelonets, PR; Brookiyn, NY; and Ringaskiddy, Ireland. Official responses
from Pfizer Pharmmaceutical Production Corporation to the Environmental
Protection Agency (irel with to environmental monitoting data for the
men

month of Fab , 1995, g tull compliance with cable license
?r%‘quimmenis al the Ringaskiddy plant, are encicsed as Qnmﬁal Appendix

11
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4. Effect of Approval of the Action on Compliance With Cuaent Emissions

Approval of the proposed action will have a minimal effect upon compliance
with axisting emissions requirements at the applicable manufacturing sites.

B. Usg

Sertraline hydrochioride Is to be used both in hospitais and in home-use
envionments. The projected quantities of sertraline hydrochloride to be used in a
mature U.S. market for the earlier-approved (depression) and subject-approval
OCD) indications — and the basis for this piojection — are provided in
. Assessment of potential envircnmental effects from
sertraline hydrochloride use (item 8, below) will be based on projected combined
emissions from both indications.

1. Metabolism/Excretion Summary

Sertraline undergoes extensive first-pass metabolissi in man. The results of
ﬁcraﬁon studies with orally-administered labeled sertraline are sumnmarized
Confidential Appendices6and 7.

2. Usage Emissions - Quantitias and Concantrations

The maximum expected environmental concentration (MEEC) in the WWTP
hydraulic of the sum total of excration products from sertraline hydrochloride
usage for both indications in 8 matire market is projected to be less than 2
part per billion {ppb), calculated as follows (Beference 1):

MEEC (ppm in environment) = (IbAyr production) x 8.9 E*9 =
(confidential) x 8.9 E-9 = less than about 2 ppb

In a similar fashion the maximum expected environmental concentration
(MEEC) in the WWTP hydraulic of excreted setraling from sertraline
hydrochioride usage for both indications in a mature market is projected to be
less than 0.2 parts per biliion (ppb).

The basis for these calculations is presented in Confidential Appendix 8.

C. DISPOSAL

Disposal of outdated/retumed product, samples and rejected/off-specification drug
substanc 3 and drug product are carried out as described under Item 4.D sbove.
The pemitted incineration procedures empioyed at the disposal facilities, as
outlined above, preciude emissions of drug substance or other toxic substances
into the environment.

7. FATE OF EMITTED SUBSTANCES IN THE ENVIRONMENT

Summary.~ Physico-themicsyfate data were obtained on sertraline hydrochloride as
representative of drug-relatec, substances emitted to the environment throtgh use.
Sertraline hydrochloride is & cationic substance over the range of environmental pH's
and has moderate-t-low water solu as a function of pH. Sertraline hydrochloride
exhibits a pH-releied octanol:water on coefficient, withalogP of29atpH 7. Its
potential to sorb o sewage sludge has been determined with the coriclusion that
sertraline will be retained to the extent of about 20% on sludge within WWTPs and be
released to the extent of about 80% in the aqueous effluent under typical wastewater
treatment plant operating conditions.
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An exploratory batch activated sludge biodegradatiun test was carried out indicaling
that sertraline hydrochloride is inherently biodegradable.

A photolysis study was carried out in the presence of synthetic humic substances; a
corrected photolytic half-life of 4.6 days was determined, indicating the sertraline would
not be expected to persist in the extemal aquatic environment

- Sertraline would not be expected to bioconcentrate based on its overall physico-
chemicalffate profile.

A PHYSICO-CHEMICAL/FATE DATA SUMMARY AND CALCULATIONS

See Appendix 1 for a detalled summary of physico-chemicalfate data. An
abbreviated summary of key data is presented In the Table below. See
Confidential Appendices

SIS

o

for physico-chemicalfate study reports.

Melting Temperature: Meiting points of 224.8 +1.6 0C and 253.4 +1.3 0C
were cbserved for non-resolidified and resolidified samples, respectively.

Ultraviolet Absorption Spectrum: Absorption was observed for wavelengths
at approximately 205, 266, 273 and 281 nm, with mean molar extinction

coefficients of approximately 5 x 104, 0.9x 103, 1 x 103, and 0.6 x 103
L. .nol-cm, respectively.

lonic Form: cation; pKa = 9.48-9.58

pH 7 9
Solubility (mg/L): ggs% 58b - g%ﬁ
Log Kow: 2.0-2.1 2.9 4448

Sludge Sorption: Kd =1,580, corresponding to retention of about 20% on
sludge and 80% in the aqueous effluent u typical WWTP conditions.

Aerobic Aquatic Biodegradation: An exploratory batch activated sludge study
indicated that sertraline hydrochiorile was biotransformed to a mixture of more-
polar and le _s-polar degradants, with approximately 9% and 32% of the
original sertraline remaining in the 1 ppm and 20 ppm test levels, respectively,
at day 45 of the study.

Incirect Photolysis: Sertraline was observed to undergo indirect aqueous
photolysis in the presence of synthetic humic substance, with a comected
environmental half-life of 4.6 davs.

B. TBEATMENT PROCESCSES

Emissions of sertraline ano metabolites from drug usage will primarily be into
municipal WWTPs.

13
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Excretion/Sewer Line Residency Sertraline excreted into sewage systems
will experience a mean 24-hour sewer line residency prior to WWTF} entry.

This environment is anaerobic.

2. WWTP Residency Tha majority of sewage in WWTP's is treated via the
aerobic activated sludge process, with a mean hydraulic detention time of 8 hr
and a mean sludge detention ime of 1-8 d?;*e e majorty of sludge in
WWTP's Is then subjected to anaerobic sludge digestion (mean detention time
ol 30-60 days) or io incineration.

BELEASE COMPARTMENTS AND INITIAL RELEASE CONCENTRATIONS
Sertraline hydrochloride is not exnected to he substanbally biotranstormed during
WWTP residency. The release enviruument for sertraline hydrochloride following
WWTP residency will be prmarily the extemal aquatic environmant based on
sludge somption data.

The Initlal release concentration of samalhmrgduodda intn the extemal aquatic
environment, assuming no change during residency and no sorption to
sludge, Is projected to be less than 0.1 D&t’) (see calculation, item 6.B.2 above).
Based on sludge sorption data (Kd = 1,580) the per cent retained on sludge within
the WWTP environment will be about 20% (see Aipandices 1 and 2):

Calculation of % removal onto sludge, assuming Kd = 1,580, 0.182 g/L. primary and
secondary sludge solids (dry weight, based on plant flow) and an aqueous effluent of
1000 ¢:

{amount of sludge) (Kd) / [(amount of sludge) (Kd) + (amount of water))
= fraction

removed
(0.182 gms) (1580) / [(0.182 gms) (1580) + 1000 gms)
= fraction removed onto sludge solids = 0.223

Correction for camy-over of siudge solids into the hydraulic:

(amount sludge carried over)/(iotal amount of sludge) = fraction of sludge
camied over with the hydraulic = (0.015)/(0.182) = ©.082

fraction of fraction removed onto siudge solids that is caried over with the
hydraulic = (0.082)(0.223) = 0.018

{0.223) - (0.018) = fraction retained on WWTP sludge solids = 0.205

D. EATE OF EMITTED SUBSTANCES

SUMMARY.- Based on the physico-chemical/fate data summarized above,
sertraline would be expected to be released primarily into the extemnal aquatic
environment following WWTP residency and then to be degraded photolytically
and/or microbiologically by environmental organisms. Sertraline wouid not be
expected to persist, nor would it be expected to bioconcentrate based on its
overall physico-ch&micaVfate profile. -

1. Alf. As anon-volatile, water-soluble, high-molecular-weight amine salt with a
Ka above 9, sertraline will not enter the atmospheric environment from
eJWTP's or from effluents from WWTP's.

2. Sqil Ecosystem. The potential for sertraline hydrochloride to be released to
the soil environment following WWTP residency via retention on sludge and
sludge aimendment to soil is judged minimal based on current pattems of

P sludge utilization. ‘

14
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Aquatic Ecosystem. Sertraline is expected to enter - and remain in - the
extemal aquatic environment following WWTP residency and then to be
degraded via indirect photolysis and/or to be biodegraded by aerobic aquatic
microorganisms.

A series of biodegradation screening tests was carmied out to assess the
tential for sertraline hydrochloride to biodegrade in the presence of hi
els of microblal inocuia from diverse environmental compartments.
results of these studies su that sertraline hydrochloride would not
likely biodegrade under stringent test conditions (eg, such as those in the FDA
Technical Assistance Document 3.11, Aquatic Asrobic Bi radation). An
expioratoiy batch activated sludge tlodegradation test was then camied out in
which typlcal levels of WWTP sludge organisms were exposed to sertraline
hydrochloride while being maintained on a synthetic sewage feed. The
results of this study showed that WWTP organisms have the capability to
biotransform sertraline to a mixture of more-polar and less-polar substances,
albeit at a rate that is too slow to serve as a relevant envimonmental depletion
mechanism. Based on this data sertraline hydrochioride Is judged inherently
g?videgrada!t:.le. however, and would not be expected to persist in the aquatic
ronmen

The subject indirect photolysis study indicated that the haif-life under the
explicit test conditions employed was 4.6 days. The study was conducted in
Wareham, MA (420 N laiitude) using natural sunlight during September 1982.
During the study, cloud cover ranged from thick, heavy clouds with rain, to
sunny days with no clouds.

Unlike the situation with direct photolysis, there are no equations relating
environmental half-iife to season or latitude for indirect photolysis. The output
of a direct photolysis study is a quanium yield determination which can ba
used to calculate half-life at any latitude and season. Nonetheless, there are
literature studies comparing the efiect of season, cloud cover, and humic
source. On the basis of these studies, as detailed in Appendix 4, half-lives
for sertraline might be expected to range from approximately 18 days during
northem winters to 2 days during southem summers. 8ased on these
considerations, sertraline would not be expected to persist in the extemal
aquatic environment based on its photo-labllity in the presence of humic

substances.

The potential for sertraline to bloconcentrate is considered low based on its
mamm properties, its photolytic labllity and its potential to
ra

8. ENVIRONMENTA’ : FFECTS OF RELEASED SUBSTANCES :

.- Eftects data were obtainec on sertraline hydrochloride as representative

SUMMARY
of drug-rejated substances emitted to the environment through use.

No adverse effects are projected to humans, animals, plants or environmental

organisms from usage of sertraline hydrochloride for the depression and OCD

indications following excretion of unchanged dm_g into the WWTP and ensuin
m

aquatic release ronments. Sertraline hyd

loride at the projected MEEC of

less than 0.2 ppb in WWTP's would not be ax. _.ted to be toxic nor inhibitory to
sewage treatment organisms. Sertraline hydrochloride would not be expected to be
toxic to aquatic organisms. These conclusions are based on data on representative

mammals, {b) absence of adverse effects in a WWTP treatability study, (c) toxicity

mammaliazn and environmental organisms showing: (a) a low level of toxiciz to

to microbial species at concentrations orders of magnitude above the MEEC; and

15
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{d) toxicity to daphnids, which are useful indicators of environmental toxicity, at
concentrations orders of magnitude above the MEEC. The mechanism of action of
sertraline Is presumed to be linkad o its inhibition of CNS neuronal uptake of
serotonin, a mechanism which is not likely {o have a counterpant effect in non-

oganisms.

in addition, no adverse effects are rojectad from the point-source entry of sertraline
hydmcmoﬁde Into the WWTP and ansuha reiease environments from the drug

- substancs and drug product manufacturing processes.

A HEALIH_EEEEQISEAEEIY_IQ.ANLMALS&NQ.HHMAN& Sartraline
hydiochioride is a substance with & low order of mammalian toxiclty consonant

with its anticipated therapeutic use in man at 50 - 200 mg per day {as sertraiine)
for the OCD indication . mmmalmeﬁmdatams%neh{fdmduoddeam

documentad in the Confidential Appendix 20.

B. EN!:’.IBQE!MENI&L?EME“EEGIS._U.SE potential environmental effects of
emitted substances sartraline hydrochioride use can be considered from the

perspective of the two major release compartmeants: (1) WWTP's and (2) aquatic
ecosysiem, as outlined in item 7 above.

1'

WWTIP's Simulated wasts streams from the projected manutacture of
sertraline hydrochloride were shown to be neither taxic nor inhibitory to »
modal activated siu t simulating the operation of
the Barceionata, PR, aa semaﬁne hydrochioride
concentration of 0.09 ppm (_anﬂdﬂnﬂa}_

MEEC levels of < 0.2 ppb sertraline hydrochioride within WWTP's are,
therefore, judged Inconsequential to the assortad eutotmfhlc aerbes and
other microorganisms necessary for effective activated sludge sewage
trreatment. See also test data from the Microbial Growth | bﬂiantest.ltem
8.B.2 below, for further evidence of safety to representative environmentsd
organisms.

Edamal Aguatic Environment Levels of seriraiine lodde of the order of
< 0.2 ppb are projectad to be present in the imm a vicinity of the WWTP
cifiuent release environment — assuming no radation and no dilution
{worst case scenario). Thls MEEQG lavel of ne hydmchloﬁde is }udged
inconsequential to tic organisms based on resuits of Microblal Growth

inhibition and static acute toxdcity test data:

Microblal Growth Inhibition.- The fdm tast data trom the Microblal Growth
inhibition test (FDA 4.02; see are cited:

Soecias
Aspergililus niger > 1000
Trichodermna viride > 1000
Clostridium perfringens 40.0
Bacdillus sublilis 10.0
Nostoc 4.0

* lowest concentration that inhibited growth, as ppm sertraline free base
« implications: Sertraline hydrochloride shows a safaty margin to the

major classes of enwironmental microblal organisms of 4 to 7 orders of
magnitude at its projected MEEC in the aquatic release environment.

16
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9.

1 o'

11.

Acute Toxicity to Daphnids.- The following test data from the Acute Toxicity
to Daphnids {Daphnia magna) Utgger Static Conditions {FDA 4.02, see
Confidential Appendix 23) are cited:

48-hour EC (effective concentration)sg = 0.56 ppm
NOEC (no observed effect concentration) = 0.28 ppm

» Implications: Sertraline hydrochicride shows a safaw margin of
»3 orders of magnitude 1o daphnids, which are useful indicators of
env!mnmsn?l taxicity, at its projected MEEC in the acuatic release
environmenn

WM% The patenc%la! d:gvimnisrgiental
impact -SOUITE en sertraline loride manuta emissions
can be considerad from the parspective lg?he two major release compartments:

1) WWTPF's and (2% agatic acosystem. As noted in theTabie,
the MEEG/MIC gwlcroblal Growth Inhibition, taken as an index of
8

ty to WWTPs) and the MEEC/daphnia NOEC (taken as an index of safaty to
extemnal aruatic o?anlsms) ratios for each of the manufacturing sites portend
substantial safety factors to both WWTP and extemal aquatic organisms, based
on the maximum projected release concentrations doa.:mentedhr%mﬂamm

C.

USE OF RESOURCES AND ENERGY:

As noted in manufacturing item 6, a major posticn of raw materials used in the
manufacturs of santraline hydrochiodde is recovered including recoverable and
recyleable solvents. About 1.3 x 108 BTU's of steam and 1.7 x 109 BTU's ot

el are estimated tobe ired to producs 1000 kilograms of sertraline
hydrochioride and the resultant drug product. Insignificant amount of minerals will be
used in the production process. No effects of manufaciure are expected upon
endarrlagle or threatenad s&edes or upon property listed in or eligible for listing in the
Federal Register of Historic Places.

-

MITIGATION MEASURES:
in addition to the stringent controls exercised 10 ensure workplace and environmental
compliance, the re of sertraline hydrochioride will be carried out under the

man
supervision of pharmaceutical prot and will entall an active equipment
maintenance r&ram. Procedures are in place providing for containment of spilis or
leaks and maﬁ ning personne! fraining for emerngency action in the event of an
unusual situation which might result in an emission or occupational exposure.
Emgoyeas are provided necessary parsonal protective equipment, and MSDS's are
available, as required, for all employees who work in the manufacturing areas.

ALTERNATIVES TO THE PROPOSED ACTION:

No significant potential adverse environmental impacts are envisionad for the usage or
manutacture of sertraline tor the existing depression and proposed OCD indications,
based on avallable data and projected fate and effects scenarios. Therefore, no
altematives to the proposed action are needed. An altemative to the proposed action
is, however, no action. in this case the therapeutic benefits of sartraline - namely, that
it does not cause centain adverse eftects associated with other antidepressant/
antiobsessive drugs ~ would not be available to the OCD patient population.

17
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12, PREPARERS:

Irving M. Goldman, Director, Environmental Sciences, Pfizer Central Research Process
Research and Development Department. Organic Chemist with Ph.D, and 34 years
experience in R&D on human drugs, process research, specialty chemicals,
phamaceutical resaarch and affairs.

William D. Huhn, Senior Corporate Counsel, Piizer Legal Division. Attomey with L.L.B
+ and 18 years experience with Pfizer environmental legal compliance.

Charles M. Shafran, Director of Engineering, Pfizer Phammaceuticals. Chemical Engineer
with M.Eng. (Chem.) and 24 years experience in Organic Chemical Production,
engineering and environmental administration.
13. CERTIFICATION:
The undersigned official certifies that the information presented is true, accurate, and
complete to the best of Pfizer's knowledge.

Name: lving M. Goldman, Ph.D.  Title: Director, Environmental Sciences,
Developmental Research

W,%“_ AN 22
Si r 7 K4 ‘ Data
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1. Physico-Chemical/Fate/Effects Data Summary
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This

Appendix 1
Physico-Chemical/Fate and Effects Data Summary

Appendix provides physico-chemicallate and effects data summaries.

Hydrolytic Stability:
Examination of sertraline under a variety of sevsre challenge conditions of pH and

temperature provided evidence that sertraline is hydrolyiically stable under
conditions of environmental exposure arc fate/eff3cis testing.

Reference: Confidential Aspandix 10, NDA # 19-838,p. 3 013

Melting Point (FDA 3.06):

Melting points of 224.8 +1.6 0C and 253.4 +1.3 0C were cbaerved for non-

Reference: Confidential Appendix 11 ( Study #2438-
0991-8167-805)

Ultraviolet-Visible Absorption Spectrum (FDA 3.085):

Absorbance was observed for wavelengths at approximately 205, 268, 273 and 281 nm,
with mean molar extinction coefficients of approximately 5 x 104, 0.3 x 103, 1 x 103, and

0.6 x 103 L/mol-cm, respectively.

» implications: Lack of substantive at . 1 above 290 nim preciudes facile direct
photolysis; see results of indirect pl.oto,, s, tem 8 below.

Reference: Confidential Apoendix 12 ( Study
#2438-0981-817(-850).
Watar Solubiity (FDA 3.01)
The {ollowing mean solubility values \: sro observed:
pH 5 7 9
mg/l. 3680 558 8.48
8D 263 16 3.46

« implications: The lower solubility &t pH 0 is at the extreme of
enwvironmental pH. High water solubiiities are associated with retention
in aqualtic environments and low tendancy to bloconcentrate,

Reference: Confidantial Appendix 13 ( .
Study #2438-6164-0991-700).

24




OCD sertraline Page 99 of 380

5.

Dissociation Constant (pKa) (Pfizer Laboratory Methods and FDA 3.04):
A. Pfizer Labora*ory Methods: piKa Valuas of
9.48 + 0.04 and 9.58 + 0.05

were obtained using a potentiometric method with calculations by the matixcd of Clarke
and Cahoon and by the method of curve subtraction, respectively. This pKa range is
consistent with values for anz.ogous ta,aryl amines.

Reference: Zonfidential Appendix 14 (Pfizer Laboratory Study)

B. FDA 3.04: Following the procedure of FDA Technical Assittance Document 3.04, a
cosolvent (50% methanoi) was employed owing to the limited aqueous solubility of
sertralino at atkaline end of the titration curve. An apparent pKa of:

8.60 100

was obtained in - - tudy.

Reference: Confidential Appandix 5 - Stu-* #2438-0991-
6166-855)

* Implications: Sertraline will exist primariy as the cationic species over the rar.ge of
envirorsnental pH's, diminishing its tendency to bioconcentrate.

n-Octanoi/Water Partition Coeffici- * (Kow) (FOA 3.02):
The folluwing log mean Kow values were obtained:

pH . 7 9
Log(Mean Kow) 2.0-2.1 2.9 4.4-4.8

« implications: As noted in Technicai Assistance Document 3.2, Log Kow values
greater than 2 - 3 portend possible bioconcentration in Kpokial tissues, based on
Kov. BCF (Lioconcentration factor) correlations devaloped using a variety of neutral
substances {mostly pesticidcs). The relevance of this comelation to the presant
situation, in which sertaline exisis primariy g8 the salt form at environmental pH's
and is not persistent in the environ:nent (see results of biodegradation and indirect
p.wotolysis studies, below) is not established. There are also correlations of Kow
with Koc (soilVsediment organic carbon partition coelficient), but the relevance of
1" 388 coirelations to cationic substances and to sorption to sludge is not
sstablished. Results of a sludge somtion study are reported belw.

Reference: Confidential Appendix 16 Study #2438-
0991-6165-705)

Siudge Sorption (Kd) (Gencrally Following FDA 3.08j: -

Mean sturige Kd values of 2440 (S.D. 271) s~ 814 (S.1). 210) were ofdained in the
prelirrinary test using liquid scintillation court~ y of the sorbed and unsorbed
phases for non-hardened synthetic sewage snd hardened synthetic sewage,
respectively, indicating that sc:+raline may be sorbing by & 2ation exchange
medt&anhefolbwmgmansludgoKdvahewoblanodmmﬂmslwge
source - in the presenc.e of hardened synthatic sewage in the definitive test:

1.580 (3.D. 403)

= Implicaiion s: This Kd translates to a retention of about 20% of sertraline onto sludge
and the release of about £0% in the aqueous effiuent undo: typical wastewater
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10.

treatment plant conditions (see Appendix 2 for methodology for use of sludge Kd
values). Furthermore, the preliminary test data suggest that greater than 20% of
sertraline may be removed from the hydraulic in wastewater treatment facilities in soft
waler regions.

Reference: Lonfidential Appendix 17 (" Study
# 2438-0892-6184-710)

Aquatic Aerobic Biodegradation (Batch Activated Sludge Exploratory Test):

An exploratory matrix study using a varniety of environmenal inocula under diverse
acclimation conditions was carmried out to arsess the inherent biodegradability of
sertraiine hydrochloride. inciuded in these studies were WWTP and soil matrices as
well as a modified SCAS test (OECD Test Guideline 302A). A batch activated
sludge (BAS) screening study was then carried out and shown to provide conditions
under which sertraline was bictransformed to a mixture of more-polar and more-
nonpolar degradants. At test termination (day 45), approximately 9% and 32% of the
oliginal sertraline remained in the 1 ppm and 20 ppm test concentration levels,

respectively.

{During the course of this exploratory probe a definitive photolysis study was carried
out wih positive results as described in item 9, below.]

« implications: This data - along with the results of the irdirect photolysis study
below - suggest that sertraline would not persist in the extemal aquatic
environment.

Reference: Confidential Appendix 18 Study
# 2438-0991-6171)

Determination of Indirect Phoiolysis (EPA-TSCA 40 CFR 795.70).-
A photoiytic depletion mechanism was observed when sertraline was subjected to
indirect aquoous photolysis in the presence of synthetic humic substance according to
the above-identified test guideline. A corrected photolytic half-iife of:

46days
was determined in this study.

« |mplications: Sertraline would nci be expected to persist '» the extemnal aquatic
environment owing to its lability under indirect photolysis conditions.

Reference: Confidential Appendix 19 Study #2438-0892-
6189-720)
Microbial Growth Inhibition (FDA 4.02): -
Species Seriraline MIC* (porn}

Aspergillus niger > 1000

Trichoderma viride > 1000

Ciostridium perfringens 40.0

Eacillus sublilis 100

Nostoc 40

* lowest concentration that inhibited growth, as ppm sertraline free base
« Implications: Sertraline hydrochloride shows a safely margin tnthemaprclassasof

cnvironmental microbial organisms o 4 (o 7 orders of magnitude at its projected
MEEC in the aqualic release nvironment.
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Reference: Confidential Appendix 22 s Study #2438-0991-

6168-770)

11. Acute Toxicity to Daphnids (FDA 4.08):
48-hour EC (effective concentration)sg = 0.56 ppm

NOEC (no observed effect concentration) = 0.28 ppm

= |mplications: Saﬂmlinehydmchbddoshowaasafdymrghgf?aorgerso{mgnhude
tgplmdaphnids,whld\areusem indicators of envirunmental toxicity, at its projected
MEEC inthe aquatic release environment.

Reference: Confidential Appendix 25 Study #2438-

0981-6169-110)
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' 2. Methodology for Use of Sludge Kd Values




OCD sertraline Page 103 of 380

APPENDIX 2

METHODOLOGY F71 USE OF
SLUDGE Kd VALUES

REMOVAL OF SUBSTANCES WITH WASTEWATER TREATMENT PLANTS.-

Assumi._j the simplest case in which volatilization, biodegradation and hydrolysis
are negligible, the removal of substances from wastewater onto and/or into the
non-aqueous components within WWTPs (gg., grit, sludges, oils and greases) will
depend on their partition coefficients, Kg. Kq may be defined as fcllows:

Ka = Cs/Cy

where Cg is the conrentration of material sorbed to and/or partitioned in the solid
phase (g/g), and Cy_ is the concentration of material in wastewater (g/g). In this
way the partition coefficient, Kgq, is unitless.

For a given dischargs, the fraction of a substance removed from the aqueous
phase onto a non-aqueous phase (eg., sludge) is given by the following
relationship.

Fraction ot solid = (amount of solid) (Kq)
[(amount of solid)(Kd) + (amount of water)]

Case 1.- For the simplest case, in which somtion to sludge in the secondary
aeration chamber is the only removal mechanism (ja., sorption to and/or
partitioning into coarse scraenings, grit, primary sludge and surface skimmings are
neglected, and no biclogica! breakdownr or volatilization occur), the dist.ibution of a
drug substance between the secondary siudge and the aqueous effluent ieaving
the secondary clarifier would be determined as illustrated below.

~  Note that although the concentration of sludge in the secondary aeration
chamber is approximately 2500 ppm, in tha sludge retum line is
approximately 10,000 ppm, and in secondary sludge is approximately 6,(-00 -
10,000 ppm, it is the amount of sludge that is wasted per unit of aqueous
effluent leaving the WWTF that determines the relationship between
measured K and the fraction removed on sludge. The amount of secondary
sludge wasted is 135 mg/L, based on plant flow, and is comprised of 120
mg/L secondary sludge solids and 15 mg/L suspended solids carried over into
the liquid effluent.
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Computation:

. Assume K, = 1000, based on determination using secondary sludge
solids, one liter of wastewater, and sludge solids having the same
density as the wastewater

. Assume amount of sludge = 120 mg/L; concentration of suspended

solids in the treated effluent = 15 mg/L
. Amioun: of sludge in one liter = (0.120g/L +0.015gL)x 1L =0.135g
. Amount of liquid in one liter = (1,000 g1 - 0.135g/L) x 1 L =999.865 g
. Thus, the fraction on the solids is:

Fraction on solid = (amouns of solid) (Kp)
[(amount of solid;(K4) + (amount of water)]

= {0,135 q) (1000) = 0.12
[0.135 g)(1000) + (999.865Q)]

The percentage distribution between the thres components consiuered in this
example would be as follows:

. Percentage in treatad effluent = 88.1
. Percentaye in the suspended solids in treated effiluent = 1.3
. Percentage in dewatered sludge = 10.6

Case 2.- For the case in which sorption to primary sludge solids and to sludga in
the secondary aeration chamber are the only removal mechanism (jg., sorption to
and/or partitioning into coarse screenings, grit and surface skimmings are
neglected, and no biological breakdown or volatilization occur), the distribution of a
drug substance between the sludges and the aqueous effluent leaving the
secondary clarifier would be determined as ‘liustrated below.

In addition to the comments under C'ase 1 above, note that the suspended
solids from the primary clarifier comprising 150 mg/L. based on plant flow
consist of 25% microbial biomass; this contrast: with the composition of
suspended solids and secondary sludge from ine secondary clarifier which is
80% organic. It is possible, tharefors, to deriva a distribution into the reievant
release compartments using Kp as measured using secondary sludge solids.

Computation:

. Assume Kq4 = 1000, based on determination using secondary sludge
solids, one liter of wastewater, and si.1dge solids having the same
density as the wastewater
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. Assume amount of secondary sludge = 120 mg/L; amount of primary
sludge = [(150 mg/L)(0.25)}/(0.80) = 47 mg/L, corracted on a
secondary sludge basis; concentration of suspended solids in the
treated effluent = 15 mg/L

. Amount of sludge in one liter = (0.120 g/L + 0.047 g/L + 0.015 g/L)
xiL=0182g

. Amount of liquid in one liter = (1,000 gL -0.182 gL} x 1 L =999.818 g
. Thus, the fraction on the solids is:

Fractiononsolid= ______ {amount of solid) (Kq)
{(amount of solid){(K4) + (amount of water)]

[0.182 g){1000) + (999.818g)]

The percentage distrioution between the three components considered in this
example would be as follows:

. Percentage in treated effluent = 84.6

. Percentage in the suspended solids in treated effluent = 1.27

. Percentage in dewatered sludge (origin: secondary solids) = 10.15

. Percentage in dewatered sludge (origin: primary solids) = 3.98

The corresponding distribution for other K; values is given in the following table,
based on Case 2 assumptions. -

Percentage distribution in

Kd Suspended Dewatered
vailue  Wastewater solids sludge
610 20 0.82 9.18
1830 75 2.05 2..95
5495 50 4.1 45.9
16480 25 6.15 68.85
49450 10 7.38 82.62
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3. MSDS for Sertraline Hydrochloride



00D segimprese 107 ot CENTRAL RESEARCH Cental Aesearcn Dsion
jo=t4° EXPERIMENTAL SUBSTANCE Easiem Pont Roag

Groton. Connecticut 06340

MATERIAL SAFETY DATA SHEET Eme:gency Telepnone: (203)441-410

-

August. 1890 ) MSDS # 0104
(supers2 ~s July 1987)

Sertraline Hydrochloride Salt
(CP-51,974; dcis-4-{3,4-dichlorophenyl}-1,2.3,4-tetrahydro-N-methyl-1-napthalenamine-
_hydrochloride}

SECTIONI: FHYSICALDATA

Meliing Point: 251°C

Appeurence: White to off-white erystalline powder

Solubility: Sparingly irs water

Description: Sertraline hydrochloride is & white erystalline solid which is

intended for use: in the treatment of depression. Sertraline is orally
active and, thus, ingestion or inhalation must be avoided.
Molecular Formula: C;7H;7NClyHCL (MW =342.7)

SECTIONII: FIRE AND EXPLOSION HAZARD

Sertraling hydrochloride is weakly flammable whan exposed to an open flame. This

material is a stable organic material, however, normal precautions must be taken to

control the cresation of dusts, particuiarly 1n milling and grinding operations. Sertraline

has been noted as a moderate explosion hazard with s severity rating of 0.93 relative to

puttsburgeoddm Sertraline does not present a fire hazard. Fires inv.'ving Sertraline
may be extinguished with any sppropriste medium, including water.

SECTION ITI: HEALTHHAZARD INFORMATION -

Sertraling has relatively low toxicity. The potential hazards of Sertraline hydrochioride
ire associsted with its therapeutic activity and pharmacsutical action. Sertralinsis nota
class B poison by DOT protocols. Normal handling precautions are adequate to contrel
exposum to Sertraline. Overexposurs to Sertraling is most likely through ingestion or
inhalation of the material. One timme ingestion of up to 2 gm of Sertraline has resulted in
no adverse effect.

SECTIONIV: FIRST AID INFORMATION

Ingestion:  In the event of ingestion of Sertraline (solid or liquid solutions), medical
sttention should be summaoned immediataly.

Inhelstion: Personns! who have inhaled Sertraline should he removed to fresh air and
obsarved by medical personnel.

Skin Contact: Skin contact with solids or solutions of Sertraline should be washed thoroughly
with water. Sertraline hydrochloride is not corresive by DOT prstocols.
Cautaminated clothing should be removed. If any effects are observed, medical
attention should be sought. Sertrzline-may be slightly irritatirg to skin or
eyes.

Pagelof 2

m:mm.u—-n—v-—-—--—qwu——pmuuumﬁnu—--‘w.mm--—nhﬂ_‘Id--
whuh @ GRS Soey lor YO SRR, S guiliinen o Vo GARP SRS O Shasinutd &S & FEEETEATRIITR SRPLRIY S5 G of SRANIED ol

oo

o



OCD sertraline Page 108 of 380

SECTIONV: REACTIVITY DATA

Serraline should be stored in closed containers away from heat and contact with
oxidizera.

SECTION V1: SPILL OR LEAK PROCEDURE

Spills of Sertruline should be collected (scooped or swept) into appropriate recovery
containers. Perscnnel invoived in clean-up of spills, particularly solids, must wear
respiratory protection; gloves and eye protection.

Thae area may be washed with watar (weak alkaline solution to increase solubility).

SECTION VIT: PRECAUTION INFORMATION

When handling Sertraline, cormal protective measures that minimize the crestion of
dusts and personnel exposure must be employed. Gloves, respiratory protection, eye
protection, and appropriate clothing should be worn when handling Sertraline solids,

issued by: D.P.Brannegan
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4. Discussion in Support of Indirect Aqueous Photodegradation as a
Viable Removal Mechanism
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Appendix 4

Discussion in Support cf Indirect Aqueous Phgiodegradation as a

Yiable Removal Mechanism

The indirect photnlysis study conducted with sertralin:: hydrochloride indicated that the half-life
under the explicit test conditions employed was 4.6 days. The study was conducted in Wareham,
MA (42 degrees N latitudg) using natural sinlight during September 1892, as documented in

- Confidential Appendix 19, foliowing EPA-TSCA guideline 40 CFR 795.70. During the study
cloud cover ranged from thick, heavy clowds with rain to sunny Zays with no clouds. The following
discussion is provided to address the relevancs of the expeamental results to projected rate of
depletion in the aquatic environment, taking into consideration cloud cover, latitude, and
seasonal variations in solar fiux.

A search of the literaturadid not provide equations for calculating environmental hzi4fe as a
function of ssason and latitude for indirect photolysis as exist for direct photolysis. The output of
a direct phololysis study is the quantum yield determination which can b e used o cakulate hall-
I{e at any latitude and season. Nonethaless, »sveral studies have been conducted comparing

ths effect of ssason, c*~ud cover, and humic acid source on photolysis rate. Zepp, ot al, (Z?
1.G., Baughman, G.. “xhlotzhauar PF., Chemosphere, 1981, 10, 109:nd119

Envr. Sci and Tech' w., 1985, 19, 74:andZeppdr_tL Naiure, 1977 278, 421)ddormh.dthnt
thoindudphdolyusdzs-&mwryuhnnmfkdadorhwpmdmmadd. Over
the period of a year, ur.der a varisty of meteroingical conditions at Athens, GA,

and disuifoton were exposad 10 sunlight in scxiiang containing humic acid. Calculated rate
constants were found 1o be directly proportione! 1o the kaht intenaity. In distilled water, no
degradation was observed, confirming that the degradation for these compaunds was entirely
due to indirect photolysis. During the same set of studiie . a comparivon of humic acid sources
was made, with the result being that the origin of humic acii has only a slight efisct on photolysis
hali-life. A comparison of 8 different humic acids gave relative hali-ives within a hxctor of 2. The
half-life of 2,5-dimathytfuran at solar noon ranged from 5 to 10 minutes in the sumner to
approximately 20 minutes in winter. For disuiioton, the half-kves ranged from 5 hou's in the
survner to 12 hours in the winter. Rate constants determined for 2 5-dimethylfuran and

disulfoton were directly proportional to light intensity.

This lterature information can be applied to the relevance ol the exparimenial Lalf-life data
obtained for the indirect photolysis of sertraline hydrochloride, for which the rate of indirect
photolysis was 18-times faster than direct photolysis. Light intensity has besn showntobe 8
function of both season and latitude. On a shorter scale, light intensity is a function of cloud
cover, bmdataiormoUnhdSwoammnoon'pﬂodm‘gmmumnwlmhm
intensity as a function of season (Lisfer, A., The Kinetics of Environmental Agu
Photochemistry, ACS, (1888), p. 256). Tabhaufday-avmgodwbliguampuonmo
constanis for sunlight absomtion by p-nitroanisole {PNA) and p-nitroacetophienone (PNAF) as a
function of season and decadic latitude are presentac. Thess iables give iviative rate information
for the degradation of thess two compounds. The higlsst rate constants cccur at 30 degrees N
latitude durng tne summer when the sun is directly overhead (the esrth is titad 23 degiees
toward the sur during summar in the northem hemishpere). Thess summer, 30 degress N rate
constants are 5140 day"! for PNA and 551 day"! for PMAP, Next to 0 day™! for 70 degrees N
latitude in the wirter, the lowast rate constants for the continental U.S. (30 to 50 degrees N) are
668 day"! for | A and 63.7 day™1 for PNAP. These rata constanis ars less than a factor of ten
less than the largest, and indicate that sunligh! intensity varies by lass than an order of magnitude
over the U.S. consklering all ssasons and latitudes. The values {or 4:) degrees N and {all season
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{when the sertraline hydrochlori e indirect photolysis study wes camied out) are 2390 day"! for
PNA and 245 day" for PNAP. These are approximately one-half of the largest -~ dues and four
times the lowest.

Based on the above considerations, half-live ; fur sertraline in the external aquatic environment,
therefore, might be expected to range from approximately 18 days during northern winters to 2
days during southem summers, with the former value being suggested for calculational purposes
to be on the ;onsarvative side. These projected environment:! half-ives do not take into account
variations in solai penet ation into the water column and are, tharefors, best-case indirect

photolysis depletion rates.
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5. Applicable Exposure and Emissions Requirements for the
Occupational, Atmospheric, Aquatic and Terrestrial Environments.
Applicable Permit/License Numbers, Issuing Authorities and
Expiration Dates

2

o
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Appendix 5

Apnlicable Exposure and Emissions Requirements foi the Cccupational,
Atmospheric, Aquatic and Terrestrial Env.ronments

1. Qccupational.- Workiplace exposure will be in compliance with the following

requirements:

i

=t
-

Groton, Baiceloneta and Brooklyn facilities:
- Pemissible Exposure Limits according to 29 CFR
1910.100

Ringaskiddy facility:
- Permissible Exposure Limits as defined by the Republic of
Ireland National Health and Safety Authority

2. Atmospheric.- Emissions will be in compliance with the following

requirements:

i

Groton facility: .

- Federal Clean Air Act and Regulations

- Connecticut General Statutes Title 22a, Chapter 446¢,
Air Poliution Control Laws

- CT DEP Air Poliution Control Regulations, Title 22a,
Chapter 174

- Connecticut State Implementation Plan

- Resource Conservation and Recovery Act

- RCRA Reguiations 40 CFR Parts 260-268

- Connecticut General Statutes Title 22a, Chapter 446d
(Connecticut Solid Waste Management Acts), and Title
22a, Chapter 445 (Connecticut Hazardous Waste Law)

- Connecticut Hazardous Waste Management Regulations,
Title 22a, Chapter 449

Barceloneta facility:

- Federal Clean Air Act and Pegulations

- Puerto Rico State iImplementation Plan

- Resource Conservation and Recovery Act

- RCRA Reguiations 40 CFR Parts 260-268

- Puerto Rico Public Law No. 9, Regulation for the Control of
Hazardous and Nori-Hazardous Waste, Part lll, Section
302, and Pant IV, Sections 402, 404 and 405

Brooklyn tacility:
- Federal Clean Air Act and Requlations
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V.

- New York State Air Pollution Regulations, Title 6, Chapter
i{l, Subchapter A, Parts 201 through 212 and i 'art 233

Ringaskiddy facility:

- License No. AP 32/92, dated 8/14/92. License issued under
Section 30 Air Poliution Act, 1987, by Cork County Council

- Licenses to Rechem intemational Ltd., Cleanaway Ltd., and
Ekokem, Finland

3. Aqueous.- Emissions will be in compiiance with the following requirements:

Fl

.

Groton facility:

- Federal Clean Water Act

- 40 CFR Parts 124 and 125 (Federal Clean Water
Regulations)

- NPDES pemit CT 00000957

- Coninecticut General Statutes Title 222, Chapter 448Kk,
Water Poliution Control

- Connecticut DEP Discharge Permit Regulations, Title 22a,
Chapter 430

Barceloneta facility:

- Federal Clean Water Act

- Federal Clean Water Regulations, 40 CFR Parts 124 and
125

- Puerto Rico Sewer and Aquaduct Authority Facility
Agreement, dated May 31, 1978 and amended August 23,
1978

- Puerto Rico Water Pollution Control Law, Laws of Puerto
Rico Annot., Title 24, Chapter 35

- Puerto Rico Water Quality Standards, Environmental
Quality Board, Article 1-10

Brooklyn facility:

- Fedeidl Clean Water Act

- Federal Clean Water Reguiations, 40 CFR Parts 124 and

125 :

- New York City Charter, Section 1105, Administrative Code
of New York City, Section 1403, Section 683e, Sections
687 and 689, New York Cit:r Bureau of Water Pollution
Control

- New York City DEP Commissioners Order and Directive for
Effluent Pre-treatment, dated September 12, 1990

Ringaskiddy facility:

- License No. 49192 dated Novermber 25, 1992 granted
by Cork County Council in accordance with the Local
Governmeni (Water Pollution) Acts, 1977 and 1990
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4. Temestrial.- Non-hazardous and hazardous waste emissions will be in
compliance with the following requirements:

Fi

iii.

Groton facility:

- Resource Conservation and Recovery Act

- RCRA Regulations 40 CFR Parts 260-268

- Connecticut General Statutes Title 22a, Chapter 446d
(Connecticut Solid Waste Management Acts), and Title
22a, Chapter 445 (Connecticut Hazardous Waste Law)

- Cecnnecticut Solid Waste Management Regulations, Title
22a, Chapter 209

- Conneciicut Hazardous Waste Management Regulations,
Title 22a, Chapter 449

Barceloneta facility:

- Resource Conservation and Recovery Act

- RCRA Regulations 40 CFR Parts 260-268

- Resource Conservation and Recovery Act, permit
PRD090346909 dated March 30, 1990, valid for 5 years

- Puerto Rico Public Law No. 9, Regulation for the Control of
Hazardous and Non-Hazardous Waste, Part I, Saction
302, and Part IV, Sections 402, 404 and 405

Brooklyn tacility:

- Rasource Conservation and Recovery Act

- RCRA Regulations 40 CFR Parts 260-268

- New York Solid and Hazardous Waste Management Laws,
New York Consolidated Laws Service; Environmental
Conservation Law, Article 27

- New York Hazardous Waste Regulations, New York
Compilation of Rules and Regulations, Title 6, Chapter
370, 371 and 372

Ringaskiddy facility:

- Landfill sites approved by Cork County Council

- Rechem International Ltd., Pontypool, Wales, UK.
Licensing authority: Torfaen Borough Council. License
number; 1

- Rechem International Ltd., Soutt:ampton, England.
Licensing authority: Hampshire County Council.
License number: 7/82A

- Cleanaway Ltd., Ellasmere Port, England. License
number: 60877 |

- Ekokem, Finland. License numbers: 281/A231 and
230/A231
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Appendix 5§ cont'd

Applicable Permit/License Numbers, Issuing Authorities and
Expiration Dates

Wateor Facility Agreement (1) PRASA (Puerto Bonds mature August 1,
Rico Aqueduct and 1998, but Entitlements,
Sewer Authority) do not expire.
(2) AFICA (Puerto Rico
industrial, Medical, and
Environmental Pollution
Control Facilities and
Financing Authority
Waler Pretreatment Permit PRASA May 23, 1998
Water PR0021237 (Expired EPA Expired June 1, 1993, but
June 1, 1633) permit remains in effect until
NPDES permit for POTW application for renewal is
issued or denied.
Ar Air Permit PFE 09-1393- EQB Effective July 7, 1993,
0282-HHI-0 (Continues in «ffect until
issuance of Title V permit.)
Brookivn, New Yok -
Water Commissioners Order/ NYC DEP May 4, 2000
Dirsctive
Ar PA533-73Y NYC DEP May 11, 1997
PA530-93J NYC DEP December 17, 1997
AB10000234600A201 NYS DEC February 1, 1996
PA528-93N NYC DEP December 16, 1987
PA529-93X NYC DEP December 16, 1997
PA593-83P NYC DEP Renewal submitted;
awaiting approval
A610000234600A181 NYSDEC February 1, 1996
A610000234600A191 NYSDEC February 1, 1986
AG61000023460A-121 NYSDEC February 1, 1996
PA537-73N NYC DEP Renewal submitted;
awaiting approval
PA237-92L NYC DEP May 12, 1996
A610000234600A171 NYSDEC February 1, 1996
Sroton, CT.-

Water NPDES Pennt # CT0000957 CTDEP Indefinite. June 1985
permit remains in effect unti
application for renewal is

: issuad or denied.

Application for Renewal CTDEP Permit renawal expected
#85-232 prior to Jure 1, 1995

Ar Conditional Permit 1o CTDEP December 8, 1995
Operate #0081

Water License to Discharge Cark County Council  No designated expiration
Register #W.P. (5) 2/93 (R); date.
Dated August 4, 1993

Ar Air Emission License Cork County Council  No designated expiratio=:

Reterence Nummber AP 1/82;
Dated August 14, 1992

date.
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NDA 16,839 " Pfiger, Inc., New York, N.Y. 10017 . - - s

Sertralinc HCl 50 mg tablets Submission Dates: March 22, 1996 wes oD nd
(Zoloft) August 13, 1996 T Rt
Reviewer: Raman Baweja, Ph.D. OCFB Receipt Date:- August 30,. 19966~ -waad

REVIEW OF TWQ DRUG INTERACTION STUDIES

Sertraline 50 mg and 100 mg tablets were appproved in December 1991 for the treatment of
depression. In April 1996, a Waming statement was added to the Labelling which mentioned
about the coadministration of seriratine with drugs metabolized by cytochrome P450 3A4. The
sponsor would now like to insert language in the Precaution section of the labelling for the drug -
thersby removing the Warning statement (see also Comment 3, below). In this regard, the sponsor
has performed two drug-drug interaction studies: (a) one in which terfenadine 60 mg bid was
administered for 7 days either alone or with ateady state sertraline, 200 mg qd, and (b) where 200
mg of carbamazepine was dosed twice daily either alone or with steady stete sertraline, T
200 mg qd . The results show that sertraline and terfenadine coadministration within the clinical -
dosage range do not increase the levels of circulating terfenadine. Also, carbamazepine AUC (0-
12) and Cmax were decreased by 14% and 10 % respectively when coadministered with sertraline.

L Study Repodt: No: 96-S-0504 -

Study Title: A Multiple Dose Study to Determine the Poteatial Interaction of Sertraline 200
mg/day, with Terfenadine in Healthy Subjects

Details of the Study are showr in Attachmeat 1.

Briefly described, this was a 42 Hay, inpatient, parallel group, placebo controlled study with fous
treatment groups and a placepo lead-in. Forty normal healthy male volunteers completed the
study. The 50 mg tablet of sertraline and the 60 mg marketed terfenadine tablet were used in the
study. The focus of this study and the interest of the clinical division is to know the effect of
sertraline ¢ i the levels of terfenadine, and therefore, the review will not be discussing the
terfenadine metabolite levels (fexofenadine), though tables of PK parameters are attached to this
review. :

A look at ihe schematic of the study (Attachment I) indicates that the 10 subjects who were placed
in Group A of the study did in fact have both terfenadine alone and terfenadine with sertraline
treatments administered to them. The other three groups viz., B, C, and D, realistically do not

1l
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contribute to the study, andboﬂ:OCPBmdﬂ:eclmmldlmonlmdmmumwdthuwhenothe.

s;msorwhentheyhaquuestedmpmformedwgnofﬂmsu:dy 'memfore,mefowsforthe
wﬂlbemtheoutcommforﬂmupAmhmmdeedachsubjectwmﬂdmeasﬂxm

own control. |

Bﬂlhundm:kefumAmdmuuthhlshowsﬂwAUC(O-lz),Cmdemax L
for terfenadine for the individual subjects in Group A with the Jast dose of terfenadine alone (i.e.,

day 8) and with the last dose of terfenadine with sertraline (i.e., day 40). Table 2 likewise shows

the parameter values for fexofenadine (the metabolite of terfenadine). The mean and SD values -
for terfenadine and the metabolite are shown in Tables 3 and 4. Finally, the mean terfenadine
ratios and the 90 % confidsnce intervals comparing dosing on day 40 to dosing on day 8 are
shown in Table 5.

Figure 1 graphically shows terfenadine plasma concentration time plot over the course of day 8
and day 40. Figure 2 is a presentation of fexofenadine.

Table 1 shows that the AUC (0-12) of terfenadine decreased for 9 out of the 10 subjects when
terfenadine was administered with sertraline (day 40 versus day 8); similarly, seven out of the 10
subjects showed a decline in their Cmax values upon coadministration.

From Table 3 it is szen that the mean value of AUC (0-12) for terienadine alone was 30.7
ng*hr/ml and was 18.5 ng*hr/ml upon coadministration; a 40 % decrease.

Table 3 also shows that Cmax decreased by 25 % upon coadministration. Mean Tmaxs are

comparable (2 hr).

Electrocardiography: On day 1 (baseline’placebo lead-in), mean (SD) QTc values are 373 (17)
msec for Group A. For day 8 which is the steady state terfenadine alone treatment, Group A
values are 375 (14) msec, and then for day 40 which is the last day of terfenadine with the last
day of sertraline coadministration, the value is 379 (13 ) msec. These values are comparable.

A check of all the QTc vaiues provided for all the Groups during the full course of this study
shows the range to be: 373 (17) to 388 (16) msec.

Conclusion:

AUC (0-12) for terfenadine decreased by 40 % upon coadministration with sertraline; similarly,
Cmax decreased by 25 %.
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I. Study Report: Protocol No: 050-226° | ,

Study Title: A“Double Blind, Placebo Controlled, Parallel Group Study To Investigate the Effects
of Orally Administered Sertraline on the Plasma Concentration Profile of Carbamazepine and Its
Epoxide Metabolite and the Coguitive Effects of These Two Drugs in Healthy Volunteers

Details of the study as well as the study results are presented in Attachment II.

The resalts show that AUC(0-12) and Cmax for carbamazepine decreased by 14 % and 10 %
respectively. For the epoxide there was no change in the pharmacokinetic parameters between
treatments (Figures 1 and 2 of Attachment II).

Comments to the Clinical Division:
1. Steady state coadministration of sertraline 200 mg q d decreased AVIC (0-12) and Cmax of
terfenadine by 40 % and 25 %, respectively.

Mean (SD) QTc values for all Groups during the full course of this study are between 373 (17)
to 388 (16) msec. The Medical Officer is requested to verify the electrocardiography results.

2. Sertraline decreased AUC(0-12) and Cmax of carbamazepine by 14 % and 10 % respectively.
For the epoxide there was no change in the pharmacokinetic parameters.

3. Reference is made to the Labelling statement from the sponsor regarding these drug interaction
studies (see Attachment III of this review). Essentially it states that sertraline coadministration did
not increase plasma concentrations of terfenadine or carbamazepine. The statement as written is
accurate based on these two in vivo interaction studies. AUC and Cmax of terfenadine decreased
by 40 % and 25 %, respectively, upon coadministration with sertraline. The effect of terfenadine
or carbamazepine on sertraline was not investigated in these studies.

Recommendation:
Comments 1 - 3 are for the Clinical Division.

Pormos fovest- 7[13/76.

Raman Baweja, Ph.D.

RD/FT Initialed by M. Hossain, Ph.D. W Y "ﬁ/ %

cc: NDA 19,839, HFD-120 (Baweja, Hossain, Malinowski), Drug, Chron and Reviewer files
(Clarence Bott, HFD-370, Room 13B-31)
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A ttech it =
A T. Terfen. S. Sert, Sert. Ser, Sert. Sert.
Placebo | 60mg BID | Placebo | 1XS0mg | 2XS0mg | 3X5Umg [ 4XS0mg | 4X50mg+
l b 1 tab Terfen.
. 60 mg BID
B “T. | Terfen. S. [ S.Placebo | S. Placebo | S. Placebo S. S. Placebo
Placebo | 60 mg BID | Placebo 1 tab 2 tabs Jtabs Placebo 4 tabs +
1tab 1 tab 4 tabs Terfen.
— — 60 mg BID |
C T. Terfen. S. S. Plucebo | S. Placebo | S. Placebo S. S. Placebo
Placebo | 60 mg BID | Placebo 1 tab 2 tabs 3tabs Placebo 4tabs+T.
| tab | tab 4 tabs niacebe
. 2 tabs
D 1. Terfen. S. Sert. Sert. Sert. Sert. Sert.
Placebo | 60 mg BID | Placebo | IX50mg | 2XS0mg | 3XSOmg | 4X50mg | 4X50mg+
| tab 1 tab T. placebo
2 tabs

* Terfenadine on days 2-8, or terfenadine or comesponding piacebo (shown as “T. placebo®) on

days 34-40 was administerad at 8 um and 8 p.m.
« Sertraiine or corresponcing placebo (shown as °S. placebo®) was administered at 8 am.

*** The Snal two study days (days 41-42, not shown in table) were a washout period.
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T Todle 3

Table 1: Meant Terfenadine Pharmacokinetic Parsmeters

AUC (12 hr) hr.ng/ml Coax ng/ml Tmax hr
Group Estimate Day 8 Day 34 Day 40 Oay 8 Duy 34 Oay 40 Day & Day 34 Day 40
A Nean 30.73 7.00 18.47 J.64 1.54 2.70 2 1 2
std 21.85 3.2 10.59 2.30 1.04 .45 1 1 g
Min 4.57 2.7% 6.47 8.7% 0.5 1.08 1 1 )
Max 70.99 13.28 30.97 7.20  &.24 5.46 3 2 2
VX nu 45.06 57.37 63.20 41.23 S5L75 Fad 37 28
N* 10.00 i0.00 10.00 10.¢0 10.60 10.00 10 10 10
] Mean 19.89 8.46 28.27 2.56 1.17 3.84 2 2 F
std 12.75 6.46 22.81 1.63 o.M 2.5¢ 1 2 1
Nin S.46 2.5 6.08 1.04 0.50 1.45 ) 1 1
Hax 48.70 20.59 74.53% 6.52 2.58  B.43 4 é 3
cvx 84,10 76.34 B80.69 63.73 £0.42 70.42 42 69 &4
[ I 13.00 10.00 10.00 30.00 10.00 10.00 10 10, 10
c Mean 15.19 2.9 1
Std 7.20 0.5 1
Hin 7.05 0.31 1
Max 29.%0 3.35 2
cvX AT.42 40.06 L ¥4
N 10.00 10.00 10
D Mesn 16.36 2.00 S
Std 1n.m7 1.13 1
Nin 5.48 0.82 ]
Hax &2.77 .65 &
67.64 56.36 52
ne 10.00 10.00 10
t
* For Groups A and 8 N=pumber of Subjects having terfenadine PX days (i.e., 8, 34 and 40 )
For Groups C and D K=rumber of Subjects at PK day 8
Group: A ( Day B (Terfenadine 60 mg), Days 34 Through 40 (Sertraline 200 + Terfenadine 60 mg ) )
Group: 8 { Day 8 (Terfenadine 60 mp), Days 34 Throuph 40 (Terfenadine 60 mg ) )
Group: C { Day 8 (Terferadine 60 mg), Days 34 Through &0 (Piacebo ) )
Group: D { Bay 8 (Terferadire 60 wg), Days 34 Through 40 (Sertraline 200 mg ) )
T SUJCTE Protocol RUATBIR:\Froject \STLTRURTBOE \Programs \Penenber\Frograms\PR_Tabie\l_T1.SKAS)
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At T, Toble Y

Table 2: Mesn Fexofenadine Pharmacokinetic Parameters

AUC (12 hr) hr.ong/at Cmax ng/mi Tmax hr
Group Estimate Day 8 Day 34 Day 40 Day 8 Day 34 Day 40 Day 8 Oay 34 Day
A Mean 2281.21 1365.32 1793.12 1350.66 130B.56 335.52 3 4
Std 456814 319.54 319.84 85.7t 87.58 48.1¢ 0 1
Kin 1671.10 973.10 1223.10 247.00 215.20 259.40 2 2
Max 3949.60 2027.90 2295.20 540.20 4BL.00 408.0C 3 3
1A% ] 29.29 23.40 17.84 20646 2830 14.35 " 22
u 10.00 10.00 10.00 10.00 10.00 10.00 10 10
] Mesn 217.77 1410.22 2199.91  384.08 247.16 364.24 3 3
) itd 530.99 220.14 304.77 64.8 4B.18 41.5% 1 1
nin 1772.90 1174.50 1589.20 298.80 193.40 302.40 2 2
Nax 35316.20 1768.20 2872.00 492.80 413.80 4 4
[nY; 4 2.7 15.61 13.85 16.84 19.49 11.40 10 33
N 10.00 10.00 10.00 10.00 ¥0.00 10.00 10 10
c Hean 2126.95 354.12 2
Std 420.62 76.48 1]
Nin 1087.30 192.60 2
Max 2530. 44 .60 3
(W7 § 19.78 21.00 19
L 10.00 10.00 10
b Mean 2250.57 343.70 3
Std 593.04 79.07 1
Min 728.20 227.80 2
Max 3355.50 4£95.80 &
152 26.35 23.01 30
ue 10,00 10.00 10
'
* For Grouys A and B W=rumber of Subjects having terfenadine PK days (f.e., 8, 34 and 40 )
For Groups £ and D H=rumber of Subjects at PK day 8
Group: A ( Day B (Terfenadine 60 mj), Days 34 Through 40 (Sertraline 200 + Verfenadine 60 ))
Gr:& B { Day B {Terfenadine 60 rg). Days 34 Through 40 (Terfenadine 60 mg ) "
Group: C ( Day 8 {lerfenadine 60 iag), Days 34 Through 40 (Placebo ) )
Group: D { Day B (Terfenadine 60 ng), Days 34 Through 40 (Sertraline 200 mg ) )
= 0NN Protocal NUVEIR: (Projec tUSTL RSB Programs Penerber \Programs \PK_Table\l_2.3A5Y
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Toble 5

Tablz &: Mesn Terfenadine Ratios And 90X Confidence Intervals Comparing Dosing On Osy 40 To Dosing On Day 8

90% Cl Group A 0% CI Growp B -
Parsmeter Lower L-mesn Vpper P-Value Lower Lsmean Upper P-Vatue
RALC 0,530 0.677 0.843 0.0v7 1.088 1.342 1.655 0.030
ACmax 0.663 0.8 D.998 0.008 1.143 1.9 1.664 0.008
Group: A ( Day B (Tertenadine 60 mgd, Days 34 Through 40 (Sertraline 200 + Terfenadine 60 mg ) }
l:r:g: ) ; 8 (Terferadine 50 mg). Y': 34 Through 40 (Terfenadine 80 mg ) )

VINVE Protocol NURPBIN:\Project\STOWNOXYEDNPTogr mas\Fenenber (Programe \WPE_Tsbh e\l _L.SKS)
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SYNOPSIS

PROTOCOL 050-226: A DOUBLE BLIND, PLACEBO CONTROLLED, PARALLEL

GROUP STUDY TO INVESTIGATE THE EFFECTS OF
ORALLY ADMINISTERED SERTRALINE ON THE PLASMA
CONCENTRATION PROFILE OF CARBAMAZEPINE AND
ITS EPOXIDE METABOLITE AND THE COGNITIVE
EFFECTS OF THESE TWO DRUGS IN HEALTHY

VOLUNTEERS

Principal Investigator: Dr. P M Dewland

A, STUDY DESIGN:

This was a doubiz-blind, placebo-controlled, parallel-group study. On Days 1
to 32 inclusive, subjects were to receive oral carbamazepine. On Days 16 to
32 inclusive they were also to receive oral sertraline or matching placebo.
From Day 13 cnwards, blood samples were to be taken prior to each dose of
carbamazepine for measurement of rrough plasma carbamazepine (CBZ) and
carbamazepine-10,11-epoxide (CBZ-E) levels. Samples tor ptasma
concentration profiles were to be taken over 12-hour periods on Days 15 and
32. Psychometric tests were to be pertormed on Days 1, 15 and 32. Side
effect and laboratory satety assessments were to be made at intervals during
the study.

B. SUBJECTS: Sertraline Placebo
Entered Study 7 7
Completed Treatment 7 6
Assessed tor Pharmacokinetics 7 6
Assessed for Safety 7 7

C. DRUG ADMINISTRATION )

LT TE

Test Product:  Sertraline 50mg capsules, lot 529-42, FiD JV-80-3.
Raferenca: Matching placebo capsules, lot 5§37-48, FID 0006.

Interactant: Carbamazepine 200mg tablets, lot 956-34 (Tegretot, Geigy,
iot no. N 585).

All subjects took a single dose of placebo prior to the psychometric tests on
Day 1. Carbamazepine 200mg was taken once daily on Days 1 and 2, then
twice dally (at 12-hourly intervals) on Days 3 to 31 inclusive and a final single
dose on Day 3° .ertraline or double-blind placebo was taken once daily on
Days 16 to 32 inciusive. Sertraline dosing increased incrementally: S0mg on
Day 16, 100mg per day on Days 17 to 19 inclusive, 150mg per day on Days 20
to 22 inclusive and 200mg per day on Days 23 to 32 inclusive.

A WITA ALY m rmacsnmy g = AAA WA DAY
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0.

RESULTS

1.

CBZ Pharmacgokinetics

Mean (SD) C,,,, (mcg/mi)
Day 15 ( J }

Day 32( uik~ Srdrelint)

Mean Change
(Day 32 - Day 15)

Mean (SD) T,,,,, (h)
Day 15
Day 32
Mean Change
(Day 32 - Day 15)

Mean (SD) AUC,, {mecg.hvmi)

Day 15

Day 32

Mean Change
{Day 32 - Day 15)

CBZ-E Pharmacokinetcs

Mean (SD) C ., (Meg/mi)
Day 15
Day 32
Mean Change
(Day 32 - Day 15)

Mean (SD) T, (h}
Day 15
Day 32
Mean Change
(Day 32 - Day 15)

Mean (SD) AUC,, (mcg.vml)

Day 15

Day 32

Mean Change
(Day 32 - Day 15)

Pharmacodynamics

Sertraline
Group

6.97 (0.64)
6.24 (1.43)
-0.73(1.22)
3.1 (0.9)
3.4 (2.0)
03 (2.2)
70.29 (8.92)
60.70 (12.08)
-9.59 {7.92)

0.752 (0.050)
0.773{0.212)

0.022 (0.214)
3.3(3.1)
4.1(1.9)
0.9 (3.4)

8.025 (0.637)

7.769 (1.888)

-0.257 (1.688)

Page 2

Placebo
Group

8.06 (0.65)
7.95(0.79)
-0.11 (1.04)
2.2 (0.8)
3.0(1.8)
0.8(1.9)
82.82 (7.85)
82.14 (6.79)

-0.68 (9.50)

0.844 (0.121)
0.727 (0.069)

-0.116 {0.072)
3.3(2.3)
6.0 (3.6)
2.7 (5.6)

8.980 (1.445)

7.828 (0.549)

-1,152 (1.059)

Psychometric testing showed that carbamazepine, after 15 and 32 days
of dosing, slowed cocnitive performance. Simultaneous dosing with
sertraline from Day 15 to Day 32 had no measurable effect on cognitive
elficiency over and above that produced by carbamazepine.
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4. Salety
Sertraline Placebo
Number ¢:f subjects with
Treatment-Related”:
Side Eftects 277 (0) 2/7 (Q)
Laboratory Test
Abnormalities 077 (0) 177(1)

Related to Double-Blind Treatment
() Resulting in withdrawal {rom therapy

SUMMARY AND CONCLUSIONS:

Statistical analysis demonstrated no elfect of sertraline on the
pharmacokinetics of carbamazepine and carbamazepine-10, 11-epoxide.
Although carbamazepine by itself caused some irhit.tion of cognitive function,
the addition of sertraline treatment caused no further detectable eftect.

Side etfects possibly relatec to double-blind treatment were reported for 2 of 7
subjects in each treatiment group. All such side effecls in the sertraline-treated
group were mild (abdominal pain and nauséa; dizziness, nausea, vomiting,
muscle weakness and watering eyes). There were no abnormalities of
laboratory tests attributable to treatment in the sertratine-treated group, but one
subject in the placebo group was withdrawn trom the study because of raised
hepatic enzyme levels.

The rasults of this studly show that oral sertraline, has no detectabie ettect on
the pharmacodynamics or pharmacodynamics of carbamazegpine in healthy
male volunteers.

IRD 228 sarvK RAVAMSApd/akgmudw o/ AA20 12.83
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Sertalne
%

Attachest T

Drugs Metabolized by Cytochrome P4503A4

In two separate in vivo interaction studies, sertraline was coadministered
with the cytochrome P4503A4 substrates, terfenadine or carbamazepine,
under steady-state conditions. The results of these studies demonstrated
that sertraline coadministration did not increase plasma concentrations of
terfenadine or carbamazepine. These data suggest that sertraline’s
extent of inhibition of P4503A4 activity is not likely to be of clinical
significance.
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REVIEW AND EVALUATION OF CLINICAL DATA

APPLICATION INFORMATION
NDA # 19-839, Supplement # 02
' Safety Update
Sponsor: Pfizer, Inc.

DRUG NAME
Generic Name: Sertraline Hydrochloride
Trade Name: Zoloft®

DRUG CHARACTERIZATION
Pharmacological Category:  Selective serotonin reuptake inhibitor
Proposed Indication: Obsessive Compulsive Disorder

Dosage Forms, Strengths &
Routes of Administration: Marketed 50 and 100 nmig Tablets

REVIEWER. INFORMATION
Clinical Reviewer: James F. knudsen, Ph.D., M.D.

Review Completion Date: March 28,1996
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1.0 Matsrial Utilized in Review of Safety Update

1.1 Matsrial from NDA Supplement 002.
The following i8 a list of specific items reviewed.
VOLUME DATE SUBMITTED MATERIAL
60.1 December 7, 1895 Safety Update
60.2 December 7, 1885 Tables
60.3 December 7, 1995 Figures and Spontaneous
Reports
60.4 December 7, 1985 Worid Literature
60.5 December 7, 1985 Foreign Regulatory
Update and Labeling
60.6-60.68 December 7, 1985 Case Report Forms
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1.2 Related Reviews

NDA #19-839 Sertraline in the treatment of depression

NDA #19-838/5-002 Sertraline in the freatment of obsessive compuisive disorder (OCD)

2.0 Background

Supplement S-002 to NDA 19-839 for Zolofi® (sertraline) tablets in the treatment of OCD was
submitted on May 14, 1882 and included data from 2 placebo-controlled studies 371/372 and
237/248 and one uncontrolied study #4684, Data from a third placebo-controlled study (protocol
546) were submitted on January 13, 1994. The clinical review of the application was completed on
March 1, 1995. An approvable letter was sent on August 1, 1985. The present submission is a
safety update report and includes routine clinical data coliected from the OCD NDA submitted on
May 14, 1992 plus data from an additional group of OCD patients who participated in sertraline
studies subsequent to the OCD NDA cut-off date of April 17, 1991 and up through June 30, 1885,
the cut-off date for this safety update.

In addition, the sponsor has submitted a separate pediatric/adolescent section which includes
safety data collected in completed pediatric/adolescent OCD studies as of the data cut-off of June
30, 1995. For both the aduit and pediatric/adolescent studies, serious adverse expeériences were

in a database that included all completed as well as ongoing studies as of the cut-off date tor the
safety update of June 30, 1895,

21 Indication

Sertraline is a selective serotonin reuptake inhibitor (SSR}) marketed in the United States for the
treatment of depression and more recently approved for the treatment of OCD .n adults.

2.2  Related INDs and NDAs

Unchanged from those noted in the original OCD NDA submission.
23  Administrative History

The foliowing is a brief history.

August 1, 1995 Correspondence stating application for sertraline in treatment of OCD was
approvable.

August 10, 1985 Pfizer's letter of intent to file an amendment to S-002.
December 7, 1995  Amendment including safety update to 5-002 submitted.
2.4 Proposed Direction for Use

The text from the Division's August 1, 1985 draft of labeling was included in section 1 (volume 1)
of this safety update submission and is not repeated in tha present review of safety data.
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According to the Sponsor, pediatric dosing information is to be submitted at a later date.
25 Foreign Marketing

As of September 1, 1995, sertraline has been approved for the treatment of OCD in eleven
countries. The product has not been withdrawn form the market in any country.

3.0 Chemistry

Sertraline is a marketed product. There are no chemistry issues to be addressed in this safety
supplement.

4.0 Animal Pharmacology

No additional data submitted.

5.0 Description Of Clinical Data Sources

5.1 Safety Update

5.1.1 Study Type and Design/Patient Enumeration

The following table summarizes the total number of patients in the original OCD NDA database plus
the additional OCD patients who participated in completed studies after the GCD NDA cut-off date
of April 17, 1991. The study types and design of these completed studies as well s the completed
pediatric/adolescent studies are summarized in Appendix Tables 5.1.1 ar-! 5.1.2.

There were 7 adult studies and 13 ongoing aduit studiez as of the June 30, 1995 cut-off date for
the safety update.
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Table 5.1.1.1

All Completed Aduit OCD Studies

(Safety Cut-off Date June 30, 1998)
Study Type Sertraline Placebo Active
Placebo-Controlied
- Fixed Dose
3711372 241 84
- Dose Titration
2371248 43 44
546 ) 86 81
495 87 88 85
336 76 76
Active-Controlled
007 86 82
Uncontrolled
494 8"
Total 627 373 | 167

Data Source: Volume 1, P. 10, Decambar 7, 1985. * In original OCD NDA this number was <.

The curaulative sample of 627 seriraline-treated patients noted in the above table includes those
290 OCD patients (from protocol 371/372, 237/248 and 494) whose safety profile was previously
described in the intagr..ad safety summary section of the OCD NDA submitted on May 14, 1992,
plus an additional 337 (86 from protocol 546 and 251 from the total of the protocols) sertraiine-
treated patients who participated in studies sutisequent to the OCD NDA cut-off date of April 17,
1991 and up through June 30, 1985, the cut-off date for the safety update. The following table
presents the total patient numbers in each treatment group for the completed and ongoing aduit
studies database. For ongoing studies the number of patients in each treatment group was
estimated on the basis of the total number randomized and th2 protocol-specific proportion of
patients to be randomized to each treatment group.

My review of the original OCD submission consistad of protocols 371/372, 237/248, 484 which were
submitted as part of the integrated safety summary and protocol 546 which was submitted
separately. The total number of sertraline-treated patients in these 4 protocols was 376.
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Sertraline Placgbo Active
Aduit Compileted 627 373 167
Adult Ongoing 954 53 141
Total 1581 426 308

Data Source: Adapted from a tabie In Vouma 1, P. 11, December 7, 1995,

In addition to the safety data submitted on the 1,581 sertraline-treated patients in the compieted
and ongoing adult OCD studies, data from pediatric/adolescrnt studies were submitted. The
followilig table presents the total patient numbers in each treaiment group for the two compieted
(protocols 498 and 525) and two ongoing (protocols 538, 550) pediatric/adolesceni studies
database as of June 30, 1985.

All Pediatric Studies
Cut-Off Date June 30, 19985)

SERTRALINE PLACEBO
Completed Studies 153 95
Ongoing Studies 67 0
Total 220 g5

The sample includes 92 sertraline-treated patients and 95 placebo-treated patients who participated
in study 498, a 12-week double-blind placebo-controlied flexible-dose study and 61 sertraline-
traated patients who participated in a 51-day open-label clinical pharmacokinetics study 525. An
estimated 67 placebo patients from study 498 were subsequently treated with sertraline in an
extension study, protocol 536, bringing the total safety denominatoi to 220. Study 550 was an
open-iabel extension o0 525. This study did not add any newty-exposed patients as all subjects
received sertraline in study 525.

5.1.2 Demographics

Table 5.1.2 presents demographic information for adult OCD patients in all completed studies as
of the safety update cut-off date of June 30, 1995.
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Table 5.1.2
OCD Safety Update: COMPLETED STUDIES

Sertraline Piacebo Active Control
B male | female | ftotal male | female | ftotal male | female | total
NUMBER OF PATIENTS 328 299 627 219 154 n 70 97 167
RACE
WHITE 288 233 521 208 148 352 33 43 78
BLACK 1 3 4 2 2 4 1 4 5
OTHER 1 5 16 1" 6 17 2 2 4
NOT SPECIFIED" 28 58 86 0 0 0 M 48 82
AGE CATEGORY (YRS)
15-44 248 202 451 187 119 288 44 70 114
45-84 7 87 154 46 27 73 67 95 162
>=§s 8 10 18 é 8 14 70 97 167
MEAN AGE (YRS) 36.6 39.5 38.0 3's 8.4 379 414 386 398
AGE RANGE (YRS) 18-72 | 18-77 | 18-.77 | 16-88 | 19-77 | 16-88 | 1871 | 18.73 | 18-73

Pooled Gata from protocols 237/248, 3717372, 484, 548, 49¢ 338, 007
* STUDY 007 - 188 PATIENTS RACE - NOT SPECIFED

Patients were predominately Caucasian anc 1ass often eiderly. More often the patients were males.

The demographic profile for the pediatric/adolescent putients participating in ine OCD compieted
studies is prasented in the table which follows.
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Table 8.1.2.1
Demographic Profile for Pedlatric/Adolescent Studies
in Completed Studies
SERTRALINE PLACESO
MALE FEMALE TOTAL MALE FEMALE TOTAL
NUMBER OF PATIENTS+ | 85 68 15 a7 '] 95
RACE -
WHITE 74 85 129 2 37 79
BLACK 5 4 9 2 ] 8
OTHER ] 9 15 3 s ]
AGE CATEGORY (YRS)
812 51 3N & N <] 51
1317 34 37 7 16 25 “
MEAN AGE (YRS) 118 130 123 117 126 12.1
AGE RANGE (YRS) 617 617 6-17 817 717 617

Dala Source: Adaoied from table 52, Vol. 2, P. 445.
+ Pooknd data from protocols 498 and 525,

The age range was 6-17 years with a mean age of 12 ysars in both sertraline and placebo-treated
patients. Patients were more often males and nredominately Caucasian.

5.1.3 Extent of Exposure (dosz.duration) -
Table 5.1.3 depicts the updated number of patients who were axposed to sertraline by total duration
of therapy and maximum daily dose received during treatment in all completed adult OCD studies
up through the cut-off date of June 30, 1985. The majority of the patients were exposed to
sertraline for 6 months or less. Only 15% (95/427) were exposed to sertraline for more than 6
months. Fifty-two pearcent (325/827) of sertraline-treated patients received the maximuni
recommended daily dose of 200 mg. The mean maximum dally dose of sertralinn was 148mg.

For completeness, Appendix Table 5.1.3 displays the number of patients axposed to sertraline by
total duration of therapy and mean daily dose. The majority of patients received sertraline for 6
months or less. Thirty perce’it received a mean daily dose of 150-200mg.

Patient (sertraline-treates) exposure years was 255.70.
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OCD Safety Update: Completed Adult Studies

8

Table 6.1.3

Number of Subjects Recsivirn Sertraline
According to Maximum Daily Dose and Duration of Therapy

1. PATIENTS ARE COUNTED ONCE ONLY, i.e. EACH PATIENT CONTRIBUTES TO ONLY ONE CELL

Fooled dats from profocols 237/248, 371/372, 494, 548, 498, 338, 007

Data Source: Tabis 3, Vol 2, P, 120

SERTRALINE MAXIMUM DALY DOSE (MG)'

DURATION OF THERAPY (DAYS) 80 100 150 200 TOTAL %
NUMEER

1 1 o 0 0 1 0.0%
2-10 1" 15 0 0 28 4.5%
11-2 19 1 3 L 42 8.7%
32-90 25 43 2 149 249 N7%
$1-180 7 55 “19 103 214 M1%
101.364 6 9 0 10 25 3.9%
>u3gs 8 8 4 54 70 1.2%
TOTAL 105 139 58 325 827 100%
% 16.7% 22.2% 8.3% 51.8% 100%

The table beiow depicts the number of pediatric/adolescent patiants who were exposed to sertraline
by total duration of therapy and maximum daily dose received. The majority (81%, 124/153), of the
patients were exposed to a maximum daily dose of 200mg, in cc ~‘rast to the adult patients in whom
the maximum daily dose was received by 52% (325/627). The mean maximum dose was
185mg/day, higher than the mean maximum daily dose of 148mg in adults. Three percent of the
pediatric/adoiescent patients received sertraline for more than 6 months.

Pediatric/Adolescent Studies

Pcoled Data From Protocols 498 and 5§25
NUMBER OF SUBJECTS RECEIVING SERTRALINE ACCORDING TO
MAXIMUM DAILY DOSE AND DUFR " TTON OF THERAPY

SERTRALINE M/JIMUM DALY DOSE (MG)'
DURATION OF 50 73 100 125 150 178 200 TOTAL %
THERAPY (DAYS) NUMBER
1 3 0 0 0 0 0 0 3 2.0%
2-10 3 0 0 4] 0 0 0 3 20%
11- 0 0 3 1 3 0 3 10 7.0%
32-%0 1 1 s 0 4 3 118 132 | 88.0%
9180 0 0 0 e 2 0 3 s 30
. TOTAL NUMBER 7 1 8 1 9 3 124 | 183 100%
% ae% | or% | 52% | or% | sex | 20% | so% ] t00% |
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Appendix Table 5£.1.3.1 displays the number of pediatric patients exposed to sertralinc by total
duration of therapy and maan daily dose. The mean duration of exposure was 58 days. Thirty-
seven percent received a mean daily dose of 150-200mg. (Compared with 30% in the adult OCD
patients). Patient (seriraline) exposure years was 24.37.

5.2 Secondary Sources

5.2%7 Non-iND Studies

There are no updates to be made in this section.
§.2.2 Post-Marketing Experience

Spontaneous reports (through June 30, 1995) for all OCD patients treated with sertraline were
tabulated by body system (WHO dictionary) and presented in volume 3. There were 109 cases and
200 events.

A review of the adverse events in the adult OCD spontaneous reports with or without concomitant
medications was similar to the adverse event profile contained within the package insert for the
indication nf depression.

5.23 Literature

The sponsor submitted a world literature update (volume 4). The sponsor prov.ded an update of
the world literature pertaining to the usu and safety of sertraling in the treatment of OCD patients.

A search of worldwide iiterature pertaining to the use and safety of sertraline in OCD patients wac
conducted through DIALOG t'sing four commercial databases: MedLire, EMBASE, Biosis and
Psycinfo. The databases were searched for applicable abstracts dated January, 1994 through
September, 1995. The last literature review of sertraline safety cases, which was submitted
September 28, 1994, cited literature published through June, 1994. All articies previously reviewed
were eliminated from the cumrent report. The DIALOG search was conducted by Veronica Plucinski,
M.L.S., Assistant Director of Pfizer's Professional information Department.

The reviewed material consisted of original articles (clinical and preclinical), reviews and meta-
analyses, case reports, and new drug updates. Full taxt articles were submitted for all abstracts,
and all foreign language articles were translated _

.. Unpublished abstracts from scientific meetings were aiso gathered from Pfizer's
in-house database and submitted.

After systematic review of the world literature pertaining to the use of sertraline in OCD patient,
| have concluded that there were no fincdings of any adverse event, or any other report, that would
adversely affect tha conclusions about the safety of sertraline in this population that are presented
in the Zoloft NDA (#19-839/S-002 submitted 5/14/92) or the accompanying final safety update.
None of the reviewed material reported any side effect or adverse event that was not alreacy
inciuded in the product labeling.
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6.0 Human Pharmacokinetics

No update of thiz section was submitted. The pharmacokinetics data from the pediatric study 525
has not been submitted as of 3/26/96.

7.0 Efficacy Results

Not applicable tor this safety update review.
8.0 Safety Findings

8.1 Methods

The clinical safety of sertraline was evaluated in a manner similar to that of the original OCD NDA
submission. This consisted of analyses of adverse event reports, clinical laboratery analytes, vital
sigr:s, oody weight and ECGs. The search for seriou- events included an evauation of reports of
deaths (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) from all completed as well as all ongoing
studies which were subimitted to this safety update. In addition, routine withdrawail phenomena and
abuse potential are discussed in section 8.5.6, available information pertaining to human
reproduction expeiiences is providea .0 section 8.5.7. Overdose experience in patients exposed
to sertraline is discussed in section 8.5.8. Section 8.6 provides a summary of adverse experiences
considered to be both important and possibly/probably related to exposure to sertraline. Serious
events considered unlikely to be drug-related are mentioned in section 8.7. Drug-demographic,
drug-disease, drug-drug interaction are summarized in section 8.8.

Additionally, the safety update data were examined to determine if there were any gender-related
differences as well as age and race-related differences in adverse event rates.

Spontaneous reports for sertraline in the treaiment of OCD were examined to determine whether
or not the profile was similar to the adversa events documented in the package insert.

Case report forms (CRFs) from the pediatric/adolescent patients who discontinued prematurely
from the study were examined for additional serious events as well as laboratory and vital sign data.

8.2 Assessment of Deaths

The cut-off date for the assessment of deaths for adult anu vediatric/adolescent studies was June
30, 1995. There have been no reports of deaths among any sertraline-treated patients.

In the spontaneocus reporting system ‘here was one death raported (December 21, 1993) of a
40YOM who coinmitted suicide during sertraline treatmer:t for tvo months.

8.3  Asssssment of Dropouts
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8.3.1 Overall Pattern of Dropouts
Dropouts for all reasons in the adult OCD placebo-controiled studies are summarized in updated

table 8.3.1 and are categorized on the basis of the investigator's judgement regarding the single
most important reason for dropout.

\ Table 8.3.1
Rates of Dropout by Treatment Groups and Reason in Placebc-Cointrolled
Adult OCD Studies
Safety Update
Percent Dropping Out

Reason for Dropout Sertraline Placebo

(N=533)" {N=373)
Lack of Efficacy 7.9 13.1
Adverse Experience + 12 54
All Others ++ 9.6 11.5
Total Dropouts 29.5% 30.0% i

Adapted from Sponsor's Table 13, Vol. 2, P. 230.
*Pooled studies include 237/248, 371/372 (weeks 1-12), 546, 495, 336

+ Adverse axpeiience includes intercumment ilnesses and abnomal laboratory resuits.
++ Al: others include: refused to continue, protocol violation, lost to follow-up, non-complance and administrative
reasons.

As in the original NDA data, the placebo group had the higher rate of discontinuation for lack of
afficacy (13.1% vs 7.9%) while the sertraline-treated group had higher rates of dropouts for adverse
experiences (12% vs 5.4%). The fixed-dose study 371/372 was discussed in the original OCD NDA
review and is summarized here.

Rate of Discontinuation For Adverze Experiences in Weeks 1-12 and
Weeks 1-62 of the fix- -~ Dose Study Protocol 371/372

Treatment Period Sert. 50mg Sert. 100mg Sert. 200mg Placebo
Number of Patients 80 pts 81 pts 80 pts 84 pts
Weeks 1-12 8% 14% 8% 6%
Weeks 1-52 8% 16% 13% 7%
Weeks 13-52 0% 2% 5% 1%

Sponsor's Table from Vol. 1, P. 20.
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The {able provides the rate of discontinuation for adverse experiences in Weeks 1-12 and Weeks
1-52 and the difference between the two (Weeks 13-52). In Weeks 13-52, there were six additional
sertraline patients who discontinued for adverse experiences compared to 1 placebo patisnt who
discontinued for that reason. Of the six sertraline patients who discontinued: 0 were in the 50mg
group, two were in the 100mg group, and four were in the 200mg group. Thus, during the 40-week
continuation phase, the rate of discontinuations due to adverse experiences increased with
increasing sertraline dose.

Table 8.3.1.1 shows the percentage of dropouts for all reasons in the pediatric/adolescent safety
database.

Table 8.3.1.1
Rates of Dropout by Treatment Groups and Reasons in lacebo-Controlled
Pediatric/Adolescent OCD Studies

Percant Dropping Out
Reason for Dropout Sertraline (N=92)* Placebo (N=95)
Lack of Efficacy 3.3 2.1
Adversa Experience + 13.0 4.2
All Others ++ 3.3 74
Total Dropouts 19.6% 13.7%
Adapted from Sponsor's Table 58, Vol. 2, P. 467.
* Protocol 498 was only placebo-controlled study
+ Adverse experience includes intercurren: iliness and abnormal laboraiary resuits.

++ All others include: Protocol violation, lost to follow-up and poor complianca.

Premature dropouts for adverse experiences were approximately three times more frequent in the
sertraline than in the plasebo treatment group. Slightly more (3.3%) sertraline than placebo-treated
(2.1%) discontinued because of lack of efficacy.

The discontinuation rates for adverse experiences in sertraline-treated patients were comparable
in adults and pediatric/adolescents (12% and 13%, respectively).

8.3.2 Adverse Events Associated With Dropouts
Adverse events associated with dropouts (in the placebo-controlled OCD trials) in at least 1% of

sertraline-treated adult patients and at least twice the placebo rate are displayed in the following
table:



OCD sertraline Page 149 of 380

13
: Percentage of Pfﬂﬂlh Dropping out in Aduit OCD Placebo-Controlied Trials
SERTRALINE PLACEBO
(N=533) (N=373)
Paychiatric Disorders
Insomnia 26 0.8
Somnolence 1.9 0.3
Gastro-intestinal Disorders
Nausea 2.8 03
Diarrhea 2.1 08

Adapted from Sponsor's Table 32, Vol. 2, P. 341.
Pooled data froin 237/248, 371/372 (weeks 1-12), 546, 485 ang 336.

In both the original OCD NDA database and this safety update database, adverse events
associated with dropouts in sertraline-treated patients were concentrated mainly in the psychiatric
and gastrointestinal systems.

The table which follows displays those adverse events most frequently associated with dropouts
(in the placebo-controlled OCD triais) in at least 1% of sertraline-treated patients and at least twice
the placebo rate in the pediatric/adolescent OCD database.

Percentage of Patients Dropping Out From Pediatric/Adolescent OCD

Placebo-Controlled Trials
Sertraline " Placebo
(N=92) (N=985)
Psychiatric Disorders
Agitation 33 0.0
Insomnia 2.2 1.1
Concentration Impaired 2.2 0.0

Adapted from Sponsor's Table 61, Vol. 2, P. 473.
Data from placebo-controlied study number 498.

The adverse events most frequently associated with dropouts were grouped with psychiatric
disorders.

The adverse events associated with discontinuations in the adult OCD database were most
frequently reported to be gastrointestinal and psychiatric side effects, whereas, in the pediatnc
database the most frequently occurting adverse events were psychiatric in nature,

8.4  Other Specific Search Strategies
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8.4.1 Serious Adverse Events

As of the OCD safety update cut-off date of June 30, 1995, 1,581 adult patients in completed and
ongoing studies had received treatment with sertraline; 426 with placebo and 308 with active control
drugs. There were 30 reports (2%) of adverse experiences reported as serious in sertraline-treated
patients compared to 11 reports (3%) in the placebo treatment group and € (3%) patients in tha
active-control group and 8 patients on blinded thers - .y for which the blind had not been broken.

In *he completed and ongoing studies of the pediatric/adolescent OCD r.ogram, serious adverse
experiences were reported in 16 (7.3%) of 220 sertruiine-treated patents and none of the 95
placebo-treated patients. .

Narrative summaries of drop-outs due to medical events were reviewed for serious adverse events.
No additional serious adverse events were located.

Serious adverse events possibly or probably related to sertraline will be discussed under specific
subsections of this safety review. Events not related, in my opinion, to sertraline use are tabulated
and appear in the table of serious events not considered drug-reiated (Appendix 8.7).

8.4.2 Search for Emergence of Suicidality

There were no reports of coripletea suicides in either the adult OCD database (N=1581) or the
pediatric/adolescent database {N=220). The table which follows summarizes the incidence of
serious adverse expeiences associated with suicidality in the adult and pediatric/adolescent
database.

Summary of Suicidaiity in All Adult and Pediatric/Adolescent OCD Studies
(cut-off dats June 30, 1995)

Protocols Treatment N | Attempts | Gesture | Ideation Total
Groups Suicidality

(%)

Adult Serfraline | 1581 2 i 6 0.6%

Placebo 426 0 1 0.2%

Active 308 3 0 0.1%

Control
Pediatric/Adolescant Sertraline | 220 1 2 3.0%
Placebo 95 0 0 0 0.0%

When results are expressed as percent of patient per treatment group and as a function of
exposure to treatment (incidence per patient exposure year) the incidence of suicidality was
0.035/PEY for the adult sertraline-treated group (PEY=225.7) compared to 0.25PEY for the
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pediatric/adolescent group (PE'7=24.37). The final adult OCD database compares favorably with
that of the original OCD NDA report of less than 1% incidence of suicidality in sertraline-treated
patients. In the small pediatric/adolescent pooled populatiori of OCD patients, the incidence of
suicidality in sertraline-trezted patients was five f2ld greater than the adult OCD sertraline-treated
patients. A summary of the medical history of the € pediatric/adolescent cases is located in
appendix 8.4.2.

Of the 6 casec, 3 occurred in protocol 525, 2 in protocol 538 and 1 in protocol §50. The one
placebo reported case cccurred in protocol 498. There were 3 males and 3 females. The mean
age of the six patients was 14 years (range 8-17 years). Four of the 8 were reported to have a
comorbid diagnosis of major depreasion. Four of the 6 patients had received a maximum dose of
200mg prior to the report of suicidality, which occurred over a wide range ¢f days, (8 to 136 days
of sertraline exposure). The ona placebo-treated patient (protocol 498) of which there is limited
data had a report of suicidal ideation classified as mild in intensity (data from table 80, p. 470 in
volume #2).

Suicidal acts or emergence of suicidal thoughts in depressed patients treated with other SSRIs
have been discussed and revealed no association with an increased rigk (Beasley et al., BMJ
303:685,1991). Obsessive compulsive disorder has a substantial comorbidity with major
depression and other anxiety disroders (Weissman et al. J Ciin Psychiatry 55:3(Supp.).5:1994) and
depression is an important risk factor for suicide. Before receiving sertraline, 4 of ine 6 pediatric
patients had a comorbid diagnosis of major depression znd therefore may have been more suicidal
at start of treatment. Similar cases of self-injurious ideation or behavior have been reported in
fluoxetine-treated young OCB patients (10 to 17 years old). Four of the 68 had major risks for self-
destructive behavior including depression (King et al. J. Am. Acad Child Adolesc Psychiatry
30:179,1991.)

8.5  Other Safety Findings
8.5.1 Adverse Events incidence Table

Appendix Table 8.5.1.1 is the safety update table which displays the acverse events occurring at
a rate of 1% or greater in the adult sertraline-treated OCD patients in the combined placebo-
controlled clinical trials. The table is ordered from tha system with the most frequently reportad
adverse experiences to the systemn with the fewest reports of experiences. Long-temm data from
the 40-week continuation phase of protocol 371/372 are not included in this table. The incidence
of adverse experiences differed only slightty depending on whether the data included weeks 1-12
or weeks 1-52 from this protocol which was discussed in the original OCD NDA.

All adverse axperiences whether cbserved or listed by the investigator or reported by the subject
were recorded in CRFs. All adverse experiences were included in this section whether or not the
investigator deemed them to be related to the study medication. The adverse experiences were
auto encoded from the investigator's term to body system and preferred tern using the WHO-AE
dictionary. Each adverse experience was only counted once for a given subject, regardless of the
number of times a given adverse expurience was reported. For patients with more than one
treatment-emergent adverse experience with the same preferred term, the events with greater
severity or more probable relationship to the medicatior. was chosen.
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Adverse events were most frequently associated with either the psychiatric, gastrointestinal or
central/peripheral nervous systems &nd were similar in distribution to that observed in the OCD
NDA.

Tables of incidences of adverse expensnces in all adult OCD placebo-controlied studies by age
(Vol. 2, Table 28), gender (Vol. 2, Table: 28) and by race (Vol. Z, Table 30) wera provided by the
sponsor. The limited sample size in the aye category >= 65 years old (17 sertraline and 14 placebo
patients) and race category other than Caucasian preciudes any valid comparisons of adverse
event incidence rates between these two subgroups. The adverse events occurred at about the
same rate in men as in women except for the following adverse experiences which were reported
mcre frequently in the sertraline-treated female patients than the sertraline-treated male patienizs:
nervousness, nausea, diarrhea, vomiting, headache, tremor and increased appetite.

Anpendix Table 8.5.1.2 displays the adverse everits in placebo-controlied trials occurring at a rate
of 1% or greater in the pediatric/adolescent sertraline-treated OCD patients. The most frequently
reported adverse experiences following sertraline administration wera of psychiatric, gastrointestinal
and CNS/PNS/ANS origin. The maijority of reports oczurred within these body systems. Subgroup
analysis for gender was not done.

The table which follows compares the commonly observed and possibly drug related adverse
experiances associaied with the use of sertraline in the safety update for adult OCD patients
(incidence ot 5% or grea’er for sertraline and an incidence for sertraline of at least twice that for
placebo-treated patients) with data from the depression treated patients (di.ivad from the 1% table,
vol. 1., page 14).
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Comparison of Commonly and Possibly Sertraline-Related
Events in Placebo-Controlled Adult Depression and Aduit

OCD Patient Groups (Safety Updata)

Percentage of Patients Reporting

Adverse Experience OoCD Depression
Sertraline | Placebo | Sertraline | Placsbo
(N=533) (N=373) (N=861) (N=883)

Autonomic Nervous System Disorders

Sweating Increased 6 1 8 3
Cantr. & Periph. Nerv. System
Disorders

Dizziness 17 6 12 7
Tremor 8 1 11 3
Gastrointestinal Disorders

Nausea 30 11 26 12
Diarhuea/lLoose Stools 24 10 18 9
Anorexia 11 2 3 2
Dyspepsia 10 4 6 3
Psychiatric Disorders

Insomnia 28 12 16 9
Libido Decreased " 2 <1 <1
+Sexuai Dysfunction Male (1) 17 2 16 2

Impotence 5 1 - <1 <1

(1) Primarily ejaculatory celay.
+ Corrected for gender

Common and Drug-Relatod Events

As an indication of which adverse events may be common and likely to be drug-related, those
adverse events with an incidence among sertraline-treated patients of 5% or greater and an
incidence at least twice that amount in placebo-treated patients were selected from the pooied
place bo-controlled adutt OCD database. These common and potentially drug-related events ara
presented in the table that follows. Long-term data from the 40-week continuation phase of protocol
371/372 are not included so that all of the pooled studies are of comparable duration.
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Common and Possible Sertraline-Related Adverse Experiences
in the Pouled Placsbo-Controlled Adult OCD Studies, Safety Update

Adverse Experiences Sertraline Placebo
(N=833) (N=373)
% %
Gastrointestinal
Nausea 30 11
Diarrhea 24 10
Anorexia 11 2
Dyspepsia 10 4
Psychiatric
Insomnia 28 12
Libido Decreased 11 2
Sexual Dysfunction+ 17 2
Impotence 5 1
Contral and Peripheral
Nervous Systems
Dizziness* 17 6
Tremor 8 0.5
Skin and Appendages
Sweating Increased 6 1

* This term is an additional adverse axperience which was not listed in the criginal OCD NDA database.
+ Ejaculation failure based on male patients only: sertraline 17% (N=206) una piacebo 2% (N=218).

The incidence of adverse experiences in placebo-controllad studies differed only slightly (minor
increases in small number) when the long-term data of 371/372 were included. Headache and
dizziness occumred with greater frequency during long-term treatment than other adverse

experiences.

Those events with an incidence among sertraline-treated pediatric/adolescent QCD patients of 5%
or greater and an incidence at least twice that amount in placebo-treated patients in placebo-

controlied studies ara listed in the table which follows.
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Common and Possible Sertraline-Related Adverse
Experiences in Placebo-Controlied FediatriciAdolescent OCD Studies

(Protocol 498)
Adverse Experiences Settraline Placebo
(N=92) (N=9§)
% %

Paychiatric

Insomnia 37 13

. Nervousness 15 6
! Agitation __ 13 2

Central and Peripheral

Nervous Systems

Dizziness 12 6
Hyperkinesia 9 4
Tremor 6 0
Gastro-intestinal

Nausea 17 7
Anorexia 13 5
Body As A Whole

Fatigue 8 2
Skin and Appendages

Rash 5 1

Commonly occurring adverse experiences in the sertraline pediatric/adolescent treatmeni group
not reported at a comparable rate in the adult OCD group were. nervousness, agitation,
hyperkinesia, fatigue and rash. Whereas, in the adult OCD’s sertraline treatment group the
commonly occurring adverse experiences not reported at a comparable rate in the
pediatric/adolescent treatment group were: decreased libido, ejaculatory failure, diarrhea,
dyspepsia, and increased sweating.

The multi center outpatient study 371/372 was a fixed-dose study (50,100 or 200mg/day or placebo)
and included a 12-weak treatment phase followed by an additional 40 weeks of doubls-blind
treatment for regponders. These data were discussed in the original OCD NDA. To summarize,
4 adverse experiences showed a statistically significant dose-related increase in incidence. These
were: ejaculation failure, tremor, dyspepsia and yawning. The adverse experience profile during
the long-term treatment phase of this protocol (1-52 weeks) '‘was similar to that of the 1-12 woek
exposure. in addition to the 4 adverse experiences (ejaculation failure, tremor, dyspepsia and
yawning) which showed a statistically significant dose-related increase in incidence during weeks
1-12, two other adverss expeirences showed a dose-related increase during weeks 1-52, nameiy
an increase in weight and sweating.
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8.5.2 Laboratory Findings

in the OCD safety update the sponsor has provided updated incidence tables of clinically significant
laboratory abnormalities in all placebo-controlied OCD aduit studies (studies 237/248, 371/372,
5486, 495 and 338). These data are displayed in appendix 8.5.2.1 of this review. No laboratory data
were collected in protocol 007, the active-controlled study. The three methods used in the original
C CD NDA dalabase to evaiuate abnormal laboratory data were used in the OCD aduit NDA safety
update database, and pediatric/adolescent OCD data. The data from the istter are diaplayed in
appendix table 8.5.2.2 of this review.

Mean baseline and mean chiange from baseline to final visit in laboratory test values for the adult
and pediatric/adolescent placsbo-controlled databasas are displayed in appendices 8.5.2.3 and
8.5.2.4, respectively.

8.5.2.1 Blood Chemistry

Appendix table 8.5.2.1 displays the proportion of patients in the placebo-controlled adult OCD
studies with values of potential clinical concem at some time on assigned treatment. Thera were
no statistically significant differences between gertraline and piacebo-treated groups for any
analyte, (p>0.05 Fisher's Exact Test). These findings compare with those of the original OCD
NDA cata.

Appendix table 8.5.2.2 displays the proportion of pediatric patients in the placebo-controlied OCD
study (protocol 498) with clinically significant laboratory abnormalities. There were no statistically
significant sertraline-placebo differances for any analyte, p>0.05 (Fisher's Exact Test).

Changes from baseline to final visit for blood chemistry analytes in the placebo-controlied adult
OCD studies were examined in this safety update and presented in appendix table 8.5.2.3. A
comparnison of the mean change from baseline to final visit for laboratory analytes between
sertraline and placebo traatment groups using the Wiicoxon Rank Sum test revealed a statisticaily
significant difference between group differences in the change from baseline to final visit tor 5
analytes: SGPT, alkaline phosphaiase, total bilirubin, uric acid and cholesterol. These data are
summarized in the table below. In each case the mean changes from baseline were within normal
ranges.
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Mean Change and Percent Change From Baseline in Chemistry Analytes
in OCD Safety Update For Piacaho-Controliad Adult Studies

Sertraline _ Placebo
Laboratory N Change from N Change from
Analytes Baseline Baseline
(% Change) (% Change)
SGPT (Uh) 489 2.9 (13%) 353 0.4 (2%)
ALK Phos 480 3.2 (5%) 353 0.3 (0.4%)
(UA)
Total 489 -0.01 (2%) 356 0.03 (8%)
Bilirubin
(mg/dl)
Cholesterol 490 i 7.7 (4%) . 352 -3.1 (2%)
(mg/al;
Uric Acid 422 -0.2 (4%) 288 0.1 (2%)
(mg/dl) 1

Pooled data for studies 237/248, 371/372, 548, 495 and 336 from patients yieldii,g data at baseiine and finai visit.
Data Source: Adapted from Table 41, Vol. 2, P. 408.
Note: Comparison of change using Wilcuxon Rank Sum Test wae statistically significant for the five analytes.

SGPT values showed i statistically significant increase from baseline for final visit with an average
of 2.9 units (13%) in sertraline-treated patients compared to 0.4 units (2%) in the placebo group.
There was no statistically significant dose response relationship in the fixed-dose study, 371/372.

Mean totai cholesterol increased from baseline an average of 7.7mg/d| (4%) in the sertraline group
compared with a mean decrease of 3. 1mg/d! (2%) in the placebo group, a statistically significant
difference. In the fixed-dose study 371/372 dose-response analysis of the mean changes in
cholesterol treatment indicated elevations in cholesterol were confined to the maximum dose of
200mg. There was no staiistically significant difference from placusbo with the 50mg and 100mg
doses of sertraline,

L'ric acid values decreased fro:n a baseline 0.2mg/di(-4%) in sertraline-treated paitsnts compared
with an increase of 0.1mg/dl(2%) in placebo-treated patients, a statistically significant difference.

There were two laboretory analylds whose mean change from baseline was significantly different
in suortraline vs placebo in the adult OCD NDA safety update but not in the original OCD MDA.
These analytes were: total bilirubin and alkaline .. yosphatass. Total serum bilirubin decreased from
bassline an average of 0.01mg/di(-2.0%) in the sertraline-treated group compared to a mean
increase of 0.C3:ng/dI(8%) in the placsbo-treated group, a statistically significant difference.
Alkaline phosphatase values showed a statistically significant mean increase from baseline of 3.2
units (5%) in the sertraline-treated group compased to a mean incrrase of 0.3 units (0.4%) in the
placebo-treated group. The clinical significance of these changes . is: uncertain.
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Appendix table 8.5.2.4 summarizes the mean change from baseiine da*a. There was a statistically
significant between-group difference (Wiicoxon Rank Sum Test) in the mean change from baseline
to final visit for the following analytes: SGOT, total cholesterol and uric acid. These data are
summarized in the table which follows.

Mean Change and Percent Ciange from Baseline in Chemistry Analytes
OCD Pediatric/Adolescent Placebo-Controlled Study (Protocol 498)

Sertraline Placebo
Laboratory N Change From N Change From
Analytes Basel'ne Baseline
(% change) (% chan ;e)

SGOT 92 0.92 91 0.62
(UL) (4%) (3%)
Cholesterol 92 6.53 o1 -8.67
umg/dl) (4%) (4%)
Uric Acid 92 -0.67 91 0.09
(mg/dl) (15%) (2%)

Data Source: Adapted from Table 67, Vol. 2, P. 491.

For comparison purposes, in the adult OCD database the SGOT level increased from baseline an
average of 2.2 units (11%) in the sertraline-treated group compared to a mean increase from
baseline of 1.6 units (7%) in the placebo-treated group. This difference was not statisticaily
significant. -

The mean changes from baseline for blocd cholesterol ir the pediatric/adclescent database were
similar to that of the adult mean changes from daseline whereas the uric acid changes relativ.. .0
baseline in the former group of patients were saveral orders of magnitude greater than that of the
aduit sertraline-treated patients.

r aty U

Four additional cases of premature discontinuations involving clinical chemistry laboratory findings
were reported in the safety update, bringing the total to 5/533 (0.9%) sertraline-treated vs 1373
(0.34%) placebo treated in placebo-controlied OCD adult studies.

Of the 5 sertraline-treated patients who dropped out, 4 (0.8%) were due to elevation of serum
transaminases (in protocot 371/372 patient #7, protocol 495, patients #158 2nd 358 and protocol
336 patient #0132) and one due to elevatad blood glucose (patient #37 from protocol 485)
compared with one placebo-treated patient who dropped out because of elevated serum
fransaminases (patient #283, protocol 495). Line listings as well as CRFs were supplied by the
sponsor and reviswed by the medical reviewer. The six cases are summarized in and presented
in the tabie on the following page.
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Appendix Table 8.5.2.1.2
Summary of Patients Discontinuing Treatment Because ¢/ Clinically Significant
Cheraistry Laboratory Abi.ormalities.

STUDY

PATIENT

SEX

AGE
(YRS)

DOSE AT
TIME OF
WITH-
DRAWAL
(MG/DAY)

DURATION
OF THERAPY
(DAYS)

COMMENTS

0132

50

Patient had abnnmmal labs (SGOT -1 +/L., SGPT 85 ull) at
screening which were nol discovared untd 1 week after
randomization. Patient lock Thorazine 150 mg/day as a
concomitant medication (which had been taken regutarly for more
than 2 years). Repeat SGOT and SGPT were within normal kmits
one month afler discontinuatior of sertraline

485

158

41

104

In this 60kg oriental there was an asymptomatic increase in SGPT
and SGOT to 108 UA and 63 UL, respectively. Afler 104 days of
sertraline (50mg/d) from basedine of 18 and 24, respectively. Four
weeks later, the SGOT and SGPT vakies were 34 UL and 39 UL,
respectively. No h/o ethanol or drug use. PT had h/o kiitable

bowel syndrome.

495

37

53

100

57

Patient entered study with high but not clinically significant biood
ghicose {185 mg/dL) and urine glucose. At the end of week 4,
biood and urine glucose had risen to 233 mg/dL,

Patient was removed from thes study to be followed by an htermst

495

358

40

200

43

This 57" patient (wt.=85kg) had elevated SGPT (401 UA) and
SGOT (128/UA.) from baseline of 33 UA and 27 UA, respactively.
improved 10 days fater to SGPT 137 UR and SGOT 53 UA;
seventeen days later SGPT (63 UL) and SGOT (28 UA). No ho
ethano! or drug use.

3711372

27

100

166

Asymptomatic elevation of liver enzymes SGOT (248 UA). SGPT
172 JA). Decrease to 36 U/L and 54 UA, respectively 10 days
after disccntinuation with complete normalzation 30 days after
cessation of treatment.

495

283

(placebo)

108

Elevated SGPT (115 UL) and SGOT /A8 UNL). Seven weeks later,
SGPT and SGOT still elevated (133 and 64 UL, respective’y).
Eight-month history of hypertension and 10-year history of chronic
alergies.
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D Pediatric/Adol GO Studi

in the placebo-controlled pediatric/adolsscent OCD study (protocol 498) one placebo (1/85) and
no sertraline-treated patients (0/82) druoped out Cue to laboratory tests abnomalities. The one
placebo-treated patient #5098 dropped out due to asymptomatic elevations of serum transaminases
(SGPT 186 w/L and SGOT = 95 /L) after 30 days of placebo treatment. There have not been
reports of dropouts in the other protocols (525, 538 and 550).

The findings in the pediatric/adolescent are consistent with the adult trials and the current product
labeling for depression, with respect to laboratory test abnomalities although the mean change
from baseline uric acid levels in the sertraline-treated pediatric/adolescent group is several orders
of magnitude greater than that of the adult patiants, (placebo grou:ps were similar).

8.5.2.2 Hematology

The appendix table 8.5.2.1 displays the number of patients with hematologic analytes of poteniial
clinical concemn in the 5 placebo-contriled adult OCD studies. Overall, the number of patients
flagged for values of clinical concem was small and similar to the original OCD NDA database.
There were no statistically significant differences, p>0.05 (Fisher's Exact Test) between the
sertaline and piacebo groups.

The appendix table 8.5.2.2 displays the number of patients with hematologic analytes or potential
clinical concem in the one placebo-controlied pediatric/adolescent study (protocol 498). There were
no statistically significant differences batween sertraline-placebo treatment groups in the incidence
of clinically significant iaboratory abnormalities for any analyte, p>0.05 (Fisher's Exact Test).

Mean Chznge from Baseline-Aduit OCD Study Update

Appendix Table 8.5.2.4 summarizes the mean change from basaline. Statistically significant mean
changes from baseline (sertraline vs placsbo) were seen in one hematologic analyte, white blood
cell count. White blood cell count increased from baseline an average of 30 celis/mm?® (0.4%) in
sertraline-treated patients compared to a mean decrease uf 190 cells/mm?® (3%) in placebo-treated
patients. The mean change was small and within the normal ranges (<2.8x10%mm® or
>16x10¥mm?). There were no significant differences reported between sertraline vs placebo in the
eriginal OCD NDA.
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Appendix table 8.5.2.4 summarizes the mean changa from baseline. Statistically significant mean
changes from baceline (sertraline vs placebo) were seen in one hematologic analyte, eosinophils.
The percentage of sosinophils increasc 4 from baseline an average of 0.56% in the sertraline group
compared to an average decrease of 0.14% in the placebo group. Similar changes were not noted
in the adult OCD database.

Examining individual patient data, the measurement with respect to baseline values was that .. a
15YOM (patient #818, study 92N0054) who had a baseline easinophil of 3.4% and 13% on duv 9
of treatment. The final value was 3% while on sertraline. There were no serious events reporte.
with incremental change in eosinophils.

There were similar patterns noted in the placebo-treated groups ascertained from the scattergram
of eosinophils in figure 35 supplied by the sponsor (vol. 3, p. §37).

Although the most comon cause of elevated eosinophils is probably allergic reactions to drugs,
there was no evidence for such an association in the existing database.

Dropouts-Adult OCD Safety Update

The only hematologic analyte that resulied in discontinuation fromn an OCD study was a decreased
white blood cell count in one sertraline patient, (a 22 YOM (study 371/372, patient #14) who had
asymptomatic trz nsient leukopenia. The WBC did not fait below 3.1. This patient was discussed
in the original OCD NDA submissiun. No additional reports of discontinuation have been
incorporated into the safety update.

Dropouts-Pediatric/Adolescent OCD Databasge

-

N» sertraline-treated patients discontinued from a study due to hematologic test abnormalities in
ar - pediatric/adoiescent protocol.

8.5.2.3 Urinalyses

The appendix table 8.5.2.1 provides a summary table of patients with urinalysis values of potential
clinical concem in placebo-controlled aduit OCD studies. As was the case in the original OCD NDA
database, there were no si.tistically significant or clinically meaningful differences between the
sertraline an placebo-treated patients.

The appendix table 8.5.2.2 shows the incidence of clinically significant urinalysis abnermalities in
the placebo-controlled pediatric/adolescent studies. There were no siatistically significant or
clinically meaningful sertraline-placebo differencas.
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A table was not provided by sponsor. In the original OCD NDA there was no statistically significant
differences between sertraline and placebo group.

There were no statistically significant differences in sertraline vs placebd patients for any urinalysis
analyte.

Dropouts-Adult OCD Safety Update
There were no dropouts in the final safety update.

Dropouts-Pediatric/Adolescent Safety Update

There were no dropouts due to urinalyses analytes.
8.5.3 Vital Signs and Body Weight

Abnormalities in vital signs were identified by the following criteria: heart rate >120 bpm or <50
bpm; systolic blood pressure (standing or supine) >180 mmHg or <80 mmHg; diastolic blood
pressure (standing or supine) >105 mmHg or <50 mmHg. Additionally, changes from baseline were
required to be greater than or equal to: 15 bpm for heart rate, 20 mmHg for systolic blaod pressure,
and 15 mmHq for diastolic blood pressure. \‘alues were flagged if one or more of the vital signs
were outside the pre-determined reference range or if a change from baseline exceeded the
predetermined range; either value was of potential clinical concerns. A similar approach was used
for the pediatric/adolescent database.
Line listings and CRFs of all patients who discontinued because of abnormalities in vitai signs were
reviewed for vital sign abnormalities.

Tables of reference age specific percent:es of £iuod pressure measurements in the 1-18 year old
range, as well as heart rate are provided in appendix 8.5.3.1.
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Change in \iial Signs

Appendix Table 8.5.3.2 displays the number of patients in the safety update with vital sign
abnomalities in all placebo-coritrolled adult OCD patients. The predominant vital sign abnormality
in both treatment groups was decreased blood pressure, most notably in the standing and supine
systolic blood pressure measurements. Thirteen of 518 (2.5%) sertraline-treated patients and
14/357 (3.9%) placebo-treated patients had at least one clinically significantly decreased systolic
reading upon standing. There were no statistically significant differences in the incidence of
clinically significant abnormalities in vital sign measurements between the treatment groups. These
findings are consistent with the original OCD NDA database.

otentially Clinics

§|gns in ;hg Placebﬁontrollﬂ §1gg _(EMQ_)

Appendix Table 8.5.3.3 shows the number of pediatric/adolescent patients with vital sign
abnormalities in the placebo-controlled study. The predominant vital sign abnormality was
decreased supine diastolic blood pressure. Seventeen percent of sertraline-treated patients and
13% of placebo-treated patients had at least one significantly decreased supine diastolic reading
and 7% of sertraline-treated and 3% of placebo-treated patients had a decreased standing diastolic
blood pressure reading. For both sertraline and placebo-treated patients, the incidence of vital sign
abnormalities was higher than in the adult studies.

A list of patients with clinicaily significant vital sign aihnormalities was provided by the sponsor (Vol.
2, P. 494, Table 70). The most abnormal value in the supine diastolic biood pressure reading
occurred in a 15 YOF (patient #221) who had an abnormal baseline reported at 112 mmHg. On
day 57 of treatment, the reading was 50mmHtg. In patients with normal baseline readings the
maximum decrease from baseline was 43 mmHg, recorded after 15 days of treatment, ina 12 YOM
(patient #17) whose baseline supine diastolic reading was 80 mmHg. Fhere were no reports of
serious events associated with vital sign changes in these patients.

Mean baseline values and mean changes from baseline to final visit, in vital signs for sertraline and
placebo-treated patients are displayed in Appandix Table 8.5.3.4. Pairwise comparisons revealed
etatistically significant changes with respect to the vital signs displayed in the following table.
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OCD Safety Undate: Adult Placebo-Controlled Studies
Ch 1S
Vital Sign Sertraline Placebo
Change From Baseline Change From Basesiine
(%) (%)
Standing SBP -1.41 mmHg 0.23 mmHg
(0.65%) (0.47%)
Standing DBP <0.78 mmHg 0.48 mmHg
(0.18%) (1.29%)
Standing Heart Rate -1.37 bpm 0.80 bpm
(0.7€%) (2.25%)

SBP= Systolic Blood Pressure DBP= Diastolic Blood Pressure HR = Heart Rate
Adapted from Sponsor's Table 43, Vol. 2, P. 419; pooled data from protocols 237/248, 371/372, 494, 546, 336.

The mean changes irom baseline to final visit in vital signs in the pooled data set are sraall,
however, these changes may not adequately reflect outliers.

Mean Chan ine i | u | 498)-
Pediatric/Adol n

Comparisons of mean changes and mean changes from baseline to last visit of vital sign
measurements are displayed in Appendix Table 8.5.3.5. Mean change sccres in the sertraline
group did not differ significantly from mean change scores in the placebo group for any vitai sign
measurement.

Dropouts, Adult and Pediatric QCD Studies

There were no dropouts for vital sign abnormalities in either the adult safety update or pediatsic
OCD placebo-controlled studies.

-

Body Weight

Body weight was measured at ev y visit. The proportion of patients having clinically significant
weight changes occuning in the adult placebo-controlied studies in the safety update is presented
below.
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OCD Safety Updats: Placebo-Controlled Studies
Incidence of Clinically Significant Changes From Bassline in Body Woeight
{>=7% Increase or Decreass From Baseline)

Number of Patients with Clinically :

Significant Change in Body Weight (%)

Sertraline Placebo

(N=523) (N=368)

Increase (>=7% Above 28 (5.4%)" 6 (1.6%)
Baseline)

Decrease (>=7% Below 26 (5.0%)" 9 (2.4%)
Baseline)

*p<=0.05 compared with placebo using Fisher's Exact Test
Adapted from sponsor's Table 46, Vol. 2, P. 431, pooled data for protocols 237/248, 371/372, 546, 495 and
336.

On the basis of the threshold criteria statistically significant weigitt changes were noted in the
sertraline-treated patients compared to placebo. There were no corsistent unidirectional changes.

In the pediatric/adolescent database, body waight was measured @t every visit. The proportion of
patients having clinically significant weight changes occurring in the placebo-controlied study
(protocot 498) is presented in the table vshich follows.

Pediatric/Adolescent Placebo-Controiled Study
Incidence of Clinically Significant Changes From Baseline
in Body Weight (>=7% Increase or Decrease from Baseline).

Number of Patients with Clinically
Significant Change in Body Weight (%)
Sertraline Placebo
(N=92) (N=94)
Increase (>=7% above 8 (8.7%) 10 (10.8%)
baseline)
Decrease (>=7% below 5 (5.4%)" 0 (0.0%)
baseline)

* p<=0.05 compared with placebo using Fisher's Exact Test.
Adapted from Sponsor's Table 71, Vol. 2, Page 498.

~ive (5.4%) of the sertraline-treated adult patients and no placebo-treated patients were reported
to have experienced a clinically significant decrease in body weight, a statistically significant
difference. The range of values was -6 to -12 pounds over 17 to 48 days of sertraline exposure.
There were two (final value relative to baseline -10 pounds for both patients) additional reports in
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the non-placebo controlled studies (protocol 525).
There were no serious adverse experiences reported to have occurmed with body weight changes.
M hange F ling-Adul 3
The mean changas in weight from baseline to final visit.in the pooled placebo-controlied studies was
0.39 pounds among the sertraline and 0.02 pounds among the placebo-treated patients. These
changes were not statistically significant.
The mean change in weight from bassline to final visit in the placebo-controlled OCD study

(protocol 498) was an increase of 0.58 nounds among the sertraline and 2.52 pounds among the
placebo-treated patients. These changeas were statistically significant.

Droputs, Adult and Pediatric OCD Stuciies

In placebo-~controlled adult studiaes, 0.2% (1/533) ¢'«. .iine-treated and no placebo-treated (N=373)
discontinued because of a decrease in body weign:. This one patient was described in the original
OCD NDA review. There were nc differences in the incidence rates when long-term data from
protocol 371/372 were included in the data pool.

In completed (N=153) and ongeing (N=67) pediatric/adolescent sertraline studies no sertraline-
treated patients discontinued because of a decrease in body weight.

8.5.4 Electrocardiograms
ECGs were analyzed and reported in a manner similar to that of tha original OCD NDA.

The table which foiivwe presents the incidence of clinically significant ECG abnormalities in all
placebo controlled studies in the CCD NDA safety update.
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OCD Final Safety Update
All Placebo-Controlied Studies
incidencs of Clinically Significant ECGs

Number of Patients (%)
Sertraline Placebo
(N=445) (N=288)
Clinically Significant 0 (0.0%) 1 (0.3%)

NOTE: incidences for alt visits were summarized.

Patient required a baseline ECG and at least one additional ECG in order to be included in the summary.
ECG data not available for study 336.

Adapted from Sponsor's Table 48, Vol. 2, P. 441.

In the safety update as was the case in the original OCD NDA submission, there was no clinically
significant treatment-emergent ECG abnormality recorded among the sertraline-treated patients.

The incidence of changes from baseline ECG measurement is provided in appendix table 8.5.4.1.
There were no statistically significant differences between the groups.

The incidence of clinically significant ECG changes by treatment group in the placebo-controlled
pediatric OCD study (Protocol 498) is shown in the table which follows. There were no clinically
significant treatment-emergent ECG abnormalities recorded. One patient (Protocol 498, study #90-
N-0241, patient #76), however, was considered by the investigator to have a clinically significant
change from baseline in the ECG tracing at the end of week 12, although the ECG itself was not
felt to be clinically significant. This sertraline-treated patient's ECG was noted to be normal at Day
1 of washout and at the end of weeks 1 and 4. The week 12 ECG was read as abnormal, but not
clinically significant. The change from baseline, however, was dstermined to be significant in that
the patient had developed P-wave changes and sinus tachycardia. The investigator noted that this
change in the tracing may have been related to a concomitant medication (Ventolin syrup for
asthma) that the patient had taken for two days immaediately prior to the week 12 ECG. No follow-
up ECG was obtained.
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Pedisatric/Adolescent Placebo-Controlled Study
(Protocol 4988)
Incidenca of Clinically Significant ECG Abnormalities

Number of Patients (%)

Sertraline Placebo
(N=91) {(N=885)

Clinically Significant 0(0.0%) 0 (0.0%)
Note: incidences for all visits were summarized.
Patient required 2 baseline ECG and at least one additional ECG in order to be included in the summary.

The incidence of changes from baseline ECG measurements is displayed in appendix table 8.5.4.2.
There were no statistically significant differences between the groups.

There were no patients in any study who discontinued due to ECG readings considered abnormal
in either the adult or pediatric/adclescent databases.

8.5.5 Special Studies

There were no special studies submitted with the safety update.

8.5.6 Withdrawal Phenomena/Abuse Potential

There is no additional information in the safety update.

8.5.7 Human Reproduction Data

'n the adult OCD NDA safety update, three pregnancies were reportea (bne from the initial OCD
NDA submission, patient #36 (study 88NO179, protocol 371/372) and two additional patients from
prevocol 371/272, patient 38 (study B8BNO179) and patient #36 (study 88NO173). Patient #38, a
356 YOF had an ectopic pregnancy with surgical evacuation. Patient #36 (3 to be followed pre and
posinatally. There were no repoits of pregnancy in the pediatric/adolescent database. There is
no additional information in this safet; update with respect to human reproduction data.

8.5.8 Overdose Experience

As of the cut-off date of June 30, 1995 for this safety update, there have been 2 reported cases of

cverdose in the world-wide OCD databse in sertraline-treated patients. One of the sertraline
overdose cases was described in the original OCD NDA. The sacond case is summarized hera.
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Patient STL-NY-91-007-0118 was a 33 year old female who intentionally ingested 45 X 50mg
capsules (i.e. 2250 mg) of sertraline in a suicide attempt after 64 days of sertraline tre atment.
Concomitant medications included piroxicam and thiocolchicoside for lumbago. The patient's
symptoms upon admission to the hospital were somnolence and mutism. The patient was given
ipecac and activated charcoal at which time she showed restiessness, excitation, hands/feet
tremnor, clonic closing of her eyelids and sharp osteotendinous reflexes. Blood screen was positive
for alcohol (1.05 gA). She improved and was discharged the foilowing day after receiving
psychiatric counseling.

In the pediatric/adolescent database there were 2 reported cases of overdose.

Patient #2235 f-om protocol 525 (study #92-N-0058) was a 14 year old male with major depression
who had been receiving 200 mg/day sertraline. He was hospitalized ovemight on the 35th day of
the study for a suicide gesture in which he ingested 400 mg of sertraline, 10 mg of lorazepam and
an unknown amount or organophosphate insecticide. The patient was continued in the study.

Patient #217 from protocol 536 (study #91-N-0242) was a 17-year old female wiih OCD. She was
admitted to the hospital for two nights after taking an intentional overdose of antihistamines. The
patient had been in the study for 136 days, and at a dose of 200 mg/day sertraline for 55 days. The
patient was discontinued from the study, but continued taking Zoloft 200 mg/day. Three weeks
later, the patient ingested an unknown type of pill in another suicide gesture, and was readmitted
to the hospital. No further outcome information is available.

Symptoms of overdose with sertraline as well as the management of overdose are discussed in the
existing product labeling.

8.6 Summary of Potentially Important Adverse Events Considered Possibly or Probably
Drug Related

8.6.1 Seizures

In the original OCD NDA database there were 4 reports of seizures (as of 10/10/94). Of these 4
reports, one occurred in the compieted placebo-controlied studies and 3 in the ongoing or not yet
completed pediatric/adolescent studies (protocols 536 and 498). Available information on these
cases was summarized previously in the review of the OCD NDA database. There are no
additional reports of seizures in this safety update of which the OCD NDA database is a subset and
which includes safety data from the above mentioned pediatric/adolescent studies in addition to
data from all ongoing studies. Therefore, 4 reports of seizures out of 1801 sertraline-treated
patients [1581 patients in completad (N=627) and ongoing (N=95-) aduit studies and 220 n.tients
in completed (N=153) and ongoing (N=67) pediatric/adolescent studies] represents a crude
incidence of 0.2% compared to 0% for placebo (N=521) and 0.3% for active control (N=308).

The 3 pediatric/adolescent reports of seizure (3/220=1.4%) were summarized from the available
information at the time in the original OCD/NDA review and are summaernized in table 8.6.1
incorporating any additional information from the CRFs submitted.

In the pediatric/adolescent database there was no apparent correlation between the reported event
and either duration of treatment (or withdrawal of drug) or dose of sertraline given prior to the
seizure (range 0.6 to 3.8 mg/kg bwt. Incidentally, in a hypothetical aduit male OCD patient who
weighs 75kg and is 5'10" in height (body surface area of 1.91m’) a 200mg daily dose of sertraline
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wouid be approximatety 2.7mg/kg bwt, or 105mg/m? compared to 3.8mg/kg bwt (body surface area
of 1.54m?) or 130mg/mt in ihe pediatric patient #222 and 1.4mg/kg bwt (body surface area of
1.72m?) or 58ma/nt in patient #223. There is insufficient data for the third pediatric patient #823.
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Table 8.6.1

Patients Experiencing Seizure in Pediatric/Adolescent Studies

PROTOCOL

PATIENT/
STUDY NO.

AGE

SEX

DURATION OF
TREATMENT
(DAYS)

DOSE

{mg/
kgBW)

BODY
WEIGHT (kg)
Height (cm)

COMMENTS

498

222/90-N-0242

14

58

200
(3.8)

53kg
(160cm)

1. Pt had no seizure hx, but pos.
family hx. No concomit Rx

2. Brief, witnessed clonic
seizure. In the M.D.'s judgement
cause of seizure was study drug.
Not hospitalized.

3. Pt Rx with carbamazepine
and sertraline re-initiated and

titrated up to 200mg/day.

536

223/81-N-0242

15

15*

100
(1.4)

75
(152cm)

1. Pt and family hed no seizure
hx. No concomit. Rx.

2. Witnessed Grand mal seizure.
Not hospitalized. Inthe MD.'s
judgement, the cause of salzure
was sertraline.

3. Pt. Rx with carbamazepine.
Sertraline restarted and switched
1o paroxetine. Another seizure
report occurred.

556

823/92-N-0055

15

(0.6)

88 kg
(N/A)

1. Pt had /o seizures, but no
family hx. No concomit. Roc.

2. Pt had comorbid dx of autism.
3. Pt had grand mal selzure. In
M.D.'s judgement, cause of
seizure uncertain. After D/C, pt.
Dx by neurologist with complex
partial epliepsy and Rx with
felbatol.

* Patient did not take medications on study day 12, 14 or 15.
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Two of the three pediatric patients (patients 222 and 223) for whom | have laboratory data did show
decreases relative to baseline values in total serum protein and serum albumin levels days prior
to the seizure. This may or may not be clinically meaningful with respect to the relationship
between bound and unbound diug it plasma and subsequent risk of toxicity. Intrinsic clearance
may also vary.

The incidence of seizures among the sertraline-treated pediatric OCD patients (3/220; 1.4%) was
higher than ths incidence of seizures reported in the adult OCD trials (1/1581; 0.01%). In general,
the incidence of seizures is reported to be higher among padiatric patients. The incidence in
patients 10 to 19 years old ranges form 37 to 58 per 100,000 per year and diops to 12 to 37 per
100,000 in the age group 40 to 59.

Finally, in world-wide reports of overdoses of serstraline alone (as of November, 1992 = 28) in
reportad doses irom S00mg to 6000mg seizures have not been reported.

Seizures are a labeled event in the PRECAUTIONS section of the package insert.
8.€.2 Suicidality

The incidence of suicidality amonr~ patients in the final safety update in OCD studies has been
discussed in section 8.4.2 of this review.

8.6.3 Activation of Mania/Hypomania

There ware no reports of maniahypomania in the adult sertraline-treated OCD patients in
ce n, 'atrnd studies (N=627) and one report out of 373 (0.3%) irs placebo-treated patients. In the
ongoing adult studies, there were three reports of a=aliypomania, two of which occurred in
sertraline-treated patients and one of which in a pa .e. . no had been in biinded therapy. All ‘'ree
patients discontinued treatment. Therafore, in al' adult OCD studies (completed and orgoing) the
incidence of maniashypomania was 0.1% (2/1581) compared to 0.2% (1/426) in placebo-treated
patients.

.n the completed pediatric/adolescent database, there were 3 reports (3/153 = 2.0%) of manic
reaction in sertraline and no reports in placebo-treated patients. The reactions were riot considerad
serious and patients continued treatment. There were no reports of maniahypomania in ongoing
studies. Therefors in all pediatric/adolescent OCD studies (completed givd ungoing) the incidence
of mania’hypomania was 1.4% (3/220) and 0% (N=95) in place .o treated.

These data suggest that tha risk of precipitating manic reactions with sartraline in either adult or
pcdiatric patients is small.

Mania and hypomania are mentioned in the package insert.

8.6.4 Weight Loss

Findings regarding weight loss have been discussed in the section entitled, “Vital Signs". The
adverse experience was reported as either mild or moderate in severity. As reported praviousty in

the original OCD NDA, one sertraline patient and no placebo-treated patients discontinued because
of weight loss.
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In the pediatric/adolescent rlacebo-controlled OCD study (protocol 498) the incidence of the
adverse experience weight logs was 5% (5/92) in sertraline-treated and 0% (N=25) in the placebo-
treated patients. The severity was mild to moderate. No patients discuntinued from tha placebo-
controlied siudies because of weight loss.

Weight luss is mentioned in the PRECAUTIONS (Ceaneral) section of package insert.
8.6.5 Increased Serum Transarminase Levels

In the safety update in all of the adult OCD pooled studies 237/248, 371/372, 494, 546, 495, 33€
(according to the sponsor letter dated March 6, 1996, there was no laboratory data collacted for
protocol 007 sertraline-treated patients, N=88) thera have been 7 sertraline-treated patients who
showed ciinically significant ‘..« ations of trangsaminases. Six of these reports were submitted
previously to the OCD NDA. " o placebo-treated patients (0.4%) had transaminase elevations.
Briefly of the seven sertraline-treated patients:

4 patients (patient # 18, 29 49 and 151) exhibited an isoiated elevation in the SGPT test
(probably most sensitive indicator of liver injury).

2 patients (patient # 7 and 358) exhibited elevatior of both liver tests.

1 patient (patient » 3) exhibited an isolated elevation of the SGOT test.
1ae mean time from the first dose to the mor . abnormal transaminase value was 77 days (range
frcm d yc 43-156). Four patients, #3, 18, 49 and 358 of the seven patients had clinically
signific... it elevations in either SGPT or SGOT Lk .els on days 43-45.

The range of SGOT levels was 128 to 246 U/L. The range of SGPT levels was 134 to 401 U/L.
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Moderate elevations in SGOT levels (3-8x ULN) occurred in one patient (patient # 7). Moderate
elevations in SGPT levels occurred in two patients (patient # 49 and 358). There vvere no marked
SGOT elevations (> 8x ULN). There was one marked SGPT elevation (>8 x uLN in patient #358).
Petient #358 (protocol 90CE21-0495) was a 40YOF (Caucasian, §7"/1871bs) college graduate,
married, no children, and employed selling cosmetics. She had no history of ethanol or drug abuse.
She used spermicide for %.irth control. She took multiple vitamins. No other medications noted.
Patient dosec at 200mg/day until September 1. Data for this patient are presented in the table on
the next page.

The foliowing adverse experiences were reporied by the patient beginning on 7/21 and were
“ongoing”: decreased appetite (end of week 4 weight had decreased from 187 to 184 pounds),
blurry vision, decreased libido, headaches and anorgasmia. Ibuprophen (200mg pd) was taken on
8/26, 8/29 and 8/31. No other medications reported. The case demonstrates the following:
Rapidity of onset of hepatic effects

No prodrome of distinguishing symptoms

Possible increase in hepatic injury (persistent and worsening SGPT) Letween
transaminase measurements.

Reduction in transaminase levels when sertraline was discontinued.

No evidence of hypersensitivity reaction.

b WON=
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Data from Patient #358 Which Demonstrates Association of Sertraline and Hepatic injury

(Drug Stopped on 9/1)
Date of visit Baseline Week 2 Week 4 Week 6 Termination Follow-up
Collection Date (7/14) (8/3) (8/17) (8/31) (9/4) (9/18)
(Blood) - \
Analyte (Normal Range)
Tatal Bilirubin 05 0.2 03 04 0.5 not available
(0.2-1.2mg/dl)
Alkaline Phosph. 88 89 120 120 11 not available
(31-110UL)
SGPT 33 33 113 401 249 63
(6-S4UN)
SGOT 27 22 68 128 87 28
(9-34 UL)
Albumin 42 3.8 41 4.0 4.1 not available
(3.3-1.9g/d)
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None of the 7 sertraline-treated patients developed jaundice. This is consistent with the
observation that the highest total bilirubin value among these 7 patients never exceeded 1.5 mg/dl.
Jaundice is not normally observed until the total serum bilirubin exceeds 2-2.5 mg/dl.

Adverse events of each patient were reviewed in an attempt to datermine whether prodromail
signs/symptoms preceded the appearance of the abnormal hepatic values. Three of the 7 patients
(patient #3, 151, and 49) experienced no adverse events. A review of the four remaining patients
(patient ¥29, 7, 18, and 358) did not suggest the presence of prodromal symptoms or symptom
clusters with respect to impending liver toxicity.

None of the elevations was accompanied by clinical symptoms indicative of a hypersensitivity
reaction.

8.6.6 Increased Serum Cholesterol

In the safety update, there were 3 additional reports of clinically significant cholesterol abnormalities
in sertraline adult-treated patients (one from protocol 546 and two from protocol 495) for an
Incidence of 3.0% (13/490) compared to placebo of 1% (3/352). The difference was not statistically
significant. For all placebo-controlled studies, mean tctal cholesterol increased form baseline an
average of 8Bmg:.l (4%) 1 the sertraline group which compared to a mean decrease of 3.0 dl (2%)
in the placebo group. This difference was statistically significant.

In the pediatric/adciescent placebo-controlled study (study 498) there were no reports of clinically
significant cholesterol abnormalities in either the sertraline or placebo-treated patients. However,
the mean total cholesterol increased from btaseline an average of 7mg/d! (4%) in the sertraline
group compared to a mean decrease of 7mg/d (5%) in the placebo-treated group, a statistically
significant difference (p<0.0001).

What if any is the clinical meaning of these statistically significant fihdings? Higher serum
cholesterol levels in children have been associated with aortic atherosclerosis at autopsy in
adolescent and young men (Newman etal. N. Engl. J Med. 314: 138,1986). Findings in a recent
study (Klag etal N. Engl. J. Med. 328:313, 1993) indicate a strong association between serum
cholesterol levels measured early in life and total morbidity and mortality due to cardiovascular
disease. In adults the risk of death from cardiovascular disease increases in a parabolic fashion
with increases in the level of total serum cholesterol.
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8.6.7 Decrease in Serum Uric Acid Levels

Sertraline is associated with a weak uricosuric effect in both adult and pediatric/adolescent
sertraline-treated OCD patients. in the premarketing clinical trials for depression, sertraline was
associated with a mean decrease in serum ufic acid levals of approximately 7% and is noted as
such in the PRECAUTIONS section of the package insert. This hypourivemic effect isnot well
characterized with regards to: dose-relatedness, time of onset, reversibility of event, influence of
age, gender, or mechanism of action ‘enhanced renal clearance?, interference with tuoular
reabsorption?). Reports in the literature have noted that serum uric acid concentraticns are
invarsely relzted to renal biood fiow (Frohlich JAMA 270:378,1993) and that hypouricernia is seen
with hyponatremia related to SIADH and increased renal clearance of uric acid {Dacaux et al
Nephron 39:164,1985). Neither fluoxetine or paroxetine have been reported to hava a uricosuric
effect.

8.6.8 Search For Other Significant Events Alleged to Occur in Other members of the Drug
Class

The table which follows displays the incidence of insomnia fur ali placebo-controlled adult OCD
studies as well as for the pediatric/adolescent OCD placebo-controlled study (study 498).

Safety Update Table for All Placeboa-Controlied
(Adult and Pediatric/Adolescent) OCD studies

Adverse Experience Aduit Pediatric/Adolescent
% of Patients* % of Patients
Sertraline Placebo Sertraline Placebo
N=533 N=373 N=92 N=85
Insrmnia 30% 24% 37% 13%
(30%) (13%)

* protocols 237/248, 371/372 {1-12 weeks), 495, 546, 336
The pediatric/adolescent placebo-controlled study was study 498.

Relative to placebo, insomnia as an adverse experience was reported more frequently by the
pediatric/adolescent OCD population, compared to the adult OCD patients.
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Safety Update Table for All Placebo-Controlied
Adult and Pediatric/Adolescent OCD Studies
Incidence of Discontinuation Associated with Insomnia

Adverse Experience Adult* Pediatric/Adolescent
% of Patients % of Patients
Sertraline Placebo Sertraline Placebo
=533 N=373 N=92 N=985
Insomnia 3% 1% 2% 1%

* protocols 237/248, 371/372 (1-12 weeks), 495, 546, 336

Of the 14 adult sertraline-treated patients who discontinuec' because of insomnia the intensity was
recorded as severe by 7 patients, moderate by 6 patients and mild by the last patient. Whereas,
of the 3 placebo-treated patients who discontinued, the level of intensity was either mild, moderate
or severe in one of the 3 patients.

Of the 2 pediatric/adolescent patients who discontinued because of insomnia, or.e cvisode was
recorded as mild and the other as severe. Whereas the intensity was mild in the only placebo-
treated patienrc.

The incidence of insomnia in the adult treated patients in the safety update was comparable to the
incidence of insomnia roported in the original OCD NDA database.
8.6.8.2 Anxiety

The table which follows displays the incidence of anxiety in the safety update for all placebo-
controlled adult and pediatric/adolzscent OCD studies.

Safety Update Table for All Placebo-Controlled
(Aduit and Pediatric/Adolescent) OCD Studies

Adverse Experience Adult* Pediatric/Adolescent
% of Patiants % of Patients
Sertraline l Placebo Sertraline Placebo
N=533 N=373 N=92 N=65
Anxiety 8% 6% 2% 1%

* protocols 2377248, 371/372 (1-12 weeks), 485, 546, 336

The pediatric/adolescent placebo-controlled study was study 498.
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Safety Update Tabla for All Placebo-Controlled
(Adult and Pediatric/Adolescent) OCD Studies
Incidence of Discontinuation Associated with Anxiety

Adverse Experience Adutt* Pediatric/Adolascent
' % of Patients % of Patients
Sertraline Placebo Sertraline Placebo
N=533 N=373 N=92 N=985
Anxiety 2% 1% 0% 0%

* protocols 237/248, 371/372 (1-12 weeks), 495, 546, 3
The pediatric/adolescent placeb-. -ontrolled study was study 498.

The incidence of anxiety in the coult treated patients in the safety update was comparable to the
incidence of anxiety in the criginal OCD NDA database.

8.6.8.3 Rash and Possible Allargic Events

In the safety update for all adult placebo-controlied OCD studies, the incidence of skin rash
(regardiess of long-term exposure) was 2% (12/533) and 1% (5/373) in the s,ertraline and placebo-
treated groups, respectively, somewhat less than the original NDA OCD database. In the
pediatric/adolescent placebo-controlied study, the incidence of skin rash was 5% (5/92) and 1%
(1/95), respectively (differences not statistically significant). These were described as mild in
intensity. One sertraline-treated patient in the adult ylacebo-controlied studies (regardiess of long-
term exposure) discontinued because of a skin rash (intensity described as moderate). No
placebo-treated patients dropped out.

One sertraline-treated patient was reported to have dropped out in the original OCD NDA because
of a rash characterized as contact dermatitis.

in the pediatric/adolescent placebo-controlled study, one sertraline and no piacebo-treated patients
dropped out due to skin rash. The patient was a 14YOF (patient #251, protocol SONO247), 114
pounds (5'4" in height) with a post-medical history pesitive for hypothyroid, Rx with synthroid for 8
years. She developed a generrized body rash (moderate in severity) on day 28 of sertraline
treatment (100mg/day). Rash treated with diphenhydramine and hydrocortisone cream. Rash
diminished in saverity two days after discontinuation.
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8.6.84 Zimelidine Syndrome

This hypersensitivity reaction resembling inluenza vas mentioned in the original aduit CCD NDA
review at which time it was nctedd that there were no reports of such a hypersensitivity like reaction.

in the safety upd.. (adult and pediatric) there was no evidence of a clustering of those events
whicti characterized the influenza-like events associated with zimelidine use.

8.6.8.5 Platelet Function

There were no additional reports of purpura in the adult placebo-controlied studies submitted to the
safety update. Therefore the incidence of purpura in the aduit OCD placebo-controlled studies is
1% (5/533) and 0% for placebo.

in the pediatric/adolescent placebo-controlled study (#498) there were 2 reports (2%) in the
sertraline and one report (1%) in the placebo-treated groups. There were no dropouts due to
purpura.

There were no reports of bleeding or ecchymoses in either the adult or pediatric/adolescent
database.

8.6.8.6 Extrapyramidal Side Effects

The incidence of rigors in the adult OCD safety database was 1% (4/533) for sertraline-treated
patients and 0% in the placebo-treated patients. There were no differences when the long-term
data (1-52 weeke) from protocol 371/372 was pooled with the other studies. One sertraline-treatad
patient (0.2%) dropped out due to rigors. The patient #32 (study 88N0173), protocol 371/372 was
a 48YOM who withdrew after S days of sertraline due to anxiety, faintness, diarrhea, headache and
rigors of one day duration. The dose at time of withdrawal was 100mg. ~

Additionally one sertraline-treated SOYOF patient (#10-study 88N0172) from protocol 371/372
dropped out because of akathisia and insomnia. The experiences occurred after 96 days of
sertraline exposure at 100mg/day.

One 70YOM patient #20 (study 88NQ179, protocol 371/372) dropped out after 232 days of sertraline
exposure at a dose of 200mg/day because of mandibular dystonia in addition to mouth chewing and
moderate agitation. All resolved 18 days after discontinuation.

There were no reports of extrapyramidal type reactions in the pediatric/adolescent protocol.

The issue of extrapyramidal reacticns associated with SSRIs including sertraline, has been
addressed by the Agency.

8.6.7.8 Sexual Dysfunction

The incidence of sjaculation failure, impotence and changes in libido in adult OCD placebo-
controlled studies is displayed in the following Sufety Update table. The data are similar to the
original OCD NDA data.
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incidence of Adverse Experiences Associated with Sexual Dysfunction
in Adult OCD Placebo-Controlled Studies - Safety L/pdate*

) (Percent of Patients)
Adverse Experience Sertraline Placebo
N=533 N=373
i=jaculation Failure® 2% 1%
Impotence® 3% 1%
Libido Change 11% 2%

* Pooled studies 237/248, 3711372, 546, 336

There were no differences when long-term data (1-52 weeks) from protocol 371/372 were pooied.
+ Ejaculation delay based on male patients only: se.traline = 17% (N=296)

and placebo = 2% (N=219)

+ Impotence - % based on male patients only: sertraline = 5% (N=216)

and placebo = 1% (N=219).

The majority of sertraline-treated patients considered ejaculatory failure and impotence as mild to
moderate with respect to level of intensity. No placebo-treated patient considered these

dysfunctions as severe in the level of intensity.

Of the 60 sertraline-treated patienis who notec a change 'n libido, only 6 considered the experienca
as severe. None of the 9 placebo-treated patients considered the experience as severe.

From the original OCD NDA submission, the incidence of ejaculation failure showed a statisuically

significant dose-related increase.

The table which follows displays the incidence of patients who discontinued due to sexual

dysfunction.
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Incidence of Adverse Experience Associated with Sexual Dysfunction
and Diecontinuation in Aduit OCD Placebo-Controlled Studies - Safety Update

(Percent of Patients) ]
Adverse Experionce Sertraline Placebo
{N=533) (N=373)
Ejaculalion Failure 1% 0%
Libido Change 1% 0.3%

Each tabulated regardless of gender.
No pediatric/adolescent patients complained of sexual dysfunction.
8.7 Summary of Other Serious Events Considered Unlikely to be Drug-Related

The search strategy described in section 8.4 (Safety Findings Discovered With Other Specific
Search Strategies) identified a total of 57 patients in the adult OCD safety update pooled database
with serious adverse events. Among the 57 patients, 30 were in the sertraline group, 11 in the
placebo, 8 in comparator gorup and 8 were on blinded therapy. In the pediatric/adolescent poolec
database, a total of 16 patients (all sertraline-treated) with serious adverse events were identified.
Events considared by the undersigned reviewer to be unrelated to sertraline treatment, comparator
drug and placebo are listed in appendix 8.7.

8.8 Drug Interactions

8.8.1 Drug-Demographic Interactions

-

Analysis for age, gender and race effects on adverse event incidence were conducied for the aduit
OCD database, and are found in Appendix 8.8.1.

Age

A greater proportion of discontinuations due to adverse experiences occurred in the elderly: 18%
(3/17) vs 10% (50/516) in those <65 years of age. Of possible concemn, may be adverse
experiences such as dizziness (and therefore resultant unsteady gait). The incidence was 28%
(5117) vs 16% (B4/548) in sertraline-treated patients for >=55 and <65 years of age, respectively.
In the placebo group the incidence was 9% for the patient <65 years of age and 7% for >=65 years
of age.

However, the sample of sertraline and placebo-treated elderly-t:eated patients is too small to
enable conclusions regarding the safety of sertraline in this population.

Gender

A greater proportion of sertraline-treated females (12% 29/237) discontinued treatment bucause
of adverse experiences compared tc males (8% 24/296). There was no differance between the
placebo-treated groups (4% vs 4%). Overall, female and male paitents had a similar adverse
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experience profile, with the exception of ejaculation failure and impotence.

Race

The limited size in the non-Caucasian race categories does not permit comparisons of adverse
experience incidence rates between the sub-groups.

8.8.2 Drug-Disease interactions

Drug-Disease interactions were not specifically compared in either the original OCD NDA or the
safety update. Post-studies and current labeling indicate that sertraline clearance is reduced in
patients with hepatic impairment.

8.8.3 Drug-Drug Interactions

There were no formal drug-drug interaction studies specifically addressed in either the original OCD
NDA or the safety update.

Drug-drug interaction studies are discussed in the present labeling for sertraline in the treatment
of depression.

9.0 Laheling Review

The draft labeling submitted to NDA 19-839/S-002 on December 7, 1995 by the sponsor, with the
safety update is based upon the draft labeling contained in the Division's letter of August 1, 1895.
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10.0 Conclusions

The safety profile of sertraline in the safety update compares favorably with the safety
profile previously establistied in the OCD NDA for the daily dose range 50 to 200. The
majority of side effects in clinical trials were psychiatric and gastrointestinal in nature,
transitory and mild or moderate in severity.

The safety profile of sertraline in pediatric OCD patients was similar to the safety profile
in the adult OCD patients with some exceptions. Adverse events associated with
discontinuations in the pediatric database were most frequently psychiatric in nature
and included agitation, insomnia, conceatration impairment and nervousness. In the
adult OCD database discontinuations v/ere associated with, for the most part, different
psychiatric adverse events than the pediatric patients (insomnia, somnoience and
anxiety) and in addition, gastrointestinal side-effects (nausea, diarrhea). Dose
reduction in these children may have ameharater some of the behavioral side-affects.

The incidence of suicidality was higher in the pediatric/adolescent database than the
adult OCD database and may be a result of psychiatric/neurologic comorbidity (major
depression) in the former group. The inciience of seizures was higher in the
pediatric/adolescent g ™ than adult OCD qroup and with the data available does not
appear causally relate .’ to the sertraline use. The incidences of clinically significant
laboratory abnormalities {transaminase, cholesterol, uric acid analvtes) were similar in
the pediatric/adolescent and adult OCD groups and consistent with the current product
labeling.

The overall incidence of clinicaily significant vital sign measurements was similar in the
pediatric and adult databases. Although the incidence of vital sign abncrmalities,
particularly decreased diastolic blood prezsure measurements, was higher in the
pediatric database. There were no serious adverse experiences associated with the
decreased biood pressure.
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11. Recommendations

There are no safety issueg wat would preclude approval of this safety update.

James F. Knudsen, M.D., Ph.D.

cc: Original NDA 18-839
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" TABLE 1: OCO FINAL SAFETY UPDATE

List of ANl Controlled Studies: COMPLETED

=TT Seiniins Namber of Paents e e

. ) Sex - ' . o7
Principal . .| Formulatior and | Control ‘Toal | Completed | MeanAge[ M | F | -StudyDesign | Duration of Study Objective -
Investigators | Study No. Dosage Agent  |Randomized] Study (yrs) - ' Study .
‘N Protocol g ' o _ . ) Co

B6CE21-217/248 _ .

Chouinard 86-N-0172 Capsules Placebo 87 . 71 37 74 | 13 | Double-Blind 8Weeks | To compare the Ry
Goodman BB-N-0171 50 mg - Parale! - (+2weeks | efficacy and safety o
Greist " | 96-N-0173, CL Flexible Dose | down tiration) | of sertraline snd 5
Jonke 86-N-0174 | 50mgQD placébo in the B
Rasmussan 86-N-0175 o - treatmentol* -

- 8aN0176 | 200mgQD non-depressad -
outpatentswith | -
obsessive compulsive ;_‘
disocder.

Protocol _
83CE21-371/372

J Chouinard 88-N-0170 Capsules Placebo , 325 87 '] 39. ] 191] 13¢] Double-Biind 53iveeks ' | Tocomparethe
OuRoft 88-N-0179° 50 mg : ‘ ' Parallel (12weeks | efficacy and salety
Greist 83-N-0171 S FixedDose | with 40 week | of 50 mg/day,
Hataris - | 88-N-0180 50 mg QD Co continuation) . | 100 mg/day. and
Kim . | 88-N-0177 100 mg QD ' 1200 mgrday -
Koran 88-N-0178" 200 mg QD sertraline with

- JLiebowitz 88-N-0175 placebo in the
J Lydiard 88-N-0173 *| reatment of -
© J Mendeis | 88-N-0174 obsessive compulsive-

Rasmussen 88-N-0176 ' ' R disorder. .
White 88-N 3172 | "

.'?C
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" TABLE 1: OCD FINAL SAFETY UPDATE (continued)

List of Afl Controfied Studles: COMPLETED

Principal -
Investigators

.+ 0 patients entered.

90-N-0119
90-N-0122
90-N-0120

90-N-0121 -

90-N-0123
92-N-0005
90-N-0135
90-N-0124
90-N-0125
90-N-0126
90-N-0127
80-N-0128
90-N-0129

- 90-N-0130

80-N-0121

92-N-0032 .

90-N-0133

' Sertrafine

Formulation and

Capsules
25 mg, 50 mg

50-200 mg
Sertraline

Placebo

25-250 mg
Clomipramine

Numbaer of Pztients

260

Complsted
Study

141

Mean Age

38

125

135

| Study Design

ys) | Study-

Double-Blind
Parallel’

To evaluate the
comparativa safety’ .
and efficacy of
sertraline,
clomipramine and’

of placebo in patients
with obsessive

compulSive disorder.

£<



OCD sertraline Page 190 of 380

TABLE 1: OCD FINAL SAFETY UPDATE (continued)

List of AH Controlled Studies: COMPLETED

Principat
investigators

. Protocol
SOCF24-0498

R Cutier
Biaderman
March
Steiner
Dominguez
Farguson
Rosenthal
Ciok
Rissenberg
3 Muolker

- § & olewicz*
Wogner
Salles

* 0 patients entered.

U0-N-0241
90-N-0242
£0-N-0243
80-N-0244
80-N-0245
80-N-0246
90-N-0247
90-N-0033
 2-N-0008
92-N-0047
92-N-0049
92-1-0052

Formulation and

82-N-0054

Sertraline

Dosage

Capsules
25 mg, 50 mg

25200 mg
Sertraline

Control

Placebo

Number of Patients

Total

187

Completed

Agent Randomlzod! Study

156

Mean Age
(yrs)

42

Sex
] F
a9 88

Study Dasign Duration of
. . Study
Double-Blind 12 Weeks
Parabel

"Study Objective

"| To evaluate the

safely and efficacy of
sertrafine compared -
to placebo in

children and
adolescents with
obsessive compuisive
disorder.
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TABLE 1: OCD FINAL SAFETY UPDATE (con:inued)

©List of Al Controlled Studies: COMPLETED

e e e o ——-

Principal
‘Investigators

Protocol
. 9_1c'ez1-os«

Apter
Bystritsky

| Cartton®
.cu‘ru.
| Ferpuson
Kronig -
Landbloom
Munjack

— 1 Riegenberg -

* 0 patients entered.

Study No.

91-N-0046
91-N-0056
81-N-0047
91-N-ON4C
91-N-0049
21-N-0050
81-N-0051
81-N-0052
91-N-0053
91-N-0054

Sertraline

Dosage

Tablels
50 mg

§0-200 mg
Sertraline

81-N-0055

Formulation and

Numbtar of Patients

Control ~ Total Completed
Agent Randomized| Study
Placebo 167 117
[
. !.
g

Mean Age
(yrs) -

37

92 -

75

: -smdy 6oslgn

Double-8Blind
~ Parallel
Flexible Dose

Duration of
Study

12 Weeks

Study oépcun_

To determine the
of sertralire

in the treatment of
cutpatients with

cbsessive compuisive
‘disorder,

safety and efficacy -

compared to placebo -

¢§
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" TABLE 1: OCD FINAL SAFETY UPDATE (cantinued)

List of ANl C_t_mtrollld Studies: COMPLETED

Scitraline Number of Patients Sex _
Principal Formulation and Control Total Completed | Mean Age | M F | Stady Design Durationof ' | = Study Objective
. Investigators Study No.' Dosage Agent |Randomized| Study (yrs) - Study
Protocol .
STL-NY-91-007
Moffaert 001 Capsules Capsules 168 110 40 62 | 306 | Double-Blind 18 Weeks Tc evatuate the
Ansart . co2 50 mg 50 mg ‘ ' Paraliet (16 weeks + | safety and efficacy
Bisserbe 002 Dose Titration | 2 weeks down | of sectraline-in
Danan - 004 50-200 mg 50-200 mg fitration) ‘comparison fo-
Faure 1005 - Seriraline Clomipramine clomipramine in
Flament 006 outpatients with
Guillbert 007 obsessive compuisive
Hantouche' 008 disorder. .
Gaubey 009 :
Lenouens 010
Dursnd - 011
Mondragon 012
Deroche 015
Leclercq . |ots
Bimwwblomme - 017
Denis- 018
Singer 019
Valles 023
Menyard 024

oc
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TABLE 1: OCD FINAL SAFETY UPDATE (continued)

List of Al Controfled Studies: COMPLETED

Principal
investigators

Protoco! -
050-338

MuMin .

Montgomery
Casey

Study No.

1015

178
79 =
180
181
182
183
188
187
188

] 189

190
191
192
193
194
195,
196
197
196 -
199

201

Sertraline
Formulation and
Dosage

Capsules
50 mg

50-200 mg
Seriraline

Contro!
Agent

Placebo

Number of Patients

Total
Randomized

152

Completed
Study

110

Mean Age
lyrs)

40

Sex
M F
1
69 | 83

|

Study Deslign

Double-Blind.
" Parallel

liuratlon of
Study

12 Weeks

Study Objective -

To compare the -
safety and efficary
of sertraline and -
placebo in patients
with obsessive
compulsive disorder.

LS
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TABLS 1: OCD FINAL SAFETY UPDATE (continved)

" List of All Controlled Studies: COMPLETED

) T " Sertraline T Number of Patients
Principal _ Formulation and Control Total Complstsd
Investigators Study No . Dosage Agent [Randomized| Study
| Protocol ‘ - ' - - -
050-338 -
{continued)
fConnolly ™ . 1204
Habib 205
‘Khan - | 208
. f Chattree 207
FJiani 208
Lodge - . |208
Quraishy 210
Paykel 21
Szulecks o212
Bannis 213
McGuffin C f214
Langmuir {215
Majid 216
Olive {27 :
Edwards 218
Salva 219
Mousawl 220
§ Lynch S ¥4
Kelly 222
Jauhar 223
| Freeman 224,
Ghosh 1225

Shre - ]226

Mean Aén‘
{yrs)

Study De'slgn

pun.nllon of
Study . .

Study Objectiva

8S
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TABLE 1: OCO FINAL SAFETY UPDATE (conlinued}

List of All Controlled Studies: ONGOING

] Sertraline Number of Patients T Sex

Principal . Formulation and Control Total Completed | Mean Age | M F | Study Oesign Duration of. Study Ob'lcctlvo
- Investigators Study No. Nosage Agent . [Randomized]| Study {yrs) ' Study )

e === ==#====

91-8-0720 Capsules Capsules 148 a5 3 | nfa| wa ] Comparative 12 Weeks To compare the safety
Lydizrd . 91-80721 50mg 50 mg, 100 mg , ‘Dose Titration | (+1 week and efficacy of
Winstead - 91-§-0732 : - | -down diration} | sertratine and

y Ninan . |91-s0723. Sertraline Desipramine A _ | desipramine in
McEXroy © ]191-8-0724 50-200 mg £3-300 mg .‘ ' S . | oulpatients with

Stahl 91-5-0725 - ) 1 concurrent

Black 91-5-0726 . | DSM 1t-R major

Foa | o1-s0727 ‘ - ' : ‘ ' depression and
Robinson 91-5-0720 - obsessive compuisive
Lisbowitz 91-SG729 N disorder. '
McDougle 91-5-0730 ' ' '
Zajecka 91-8-0731
Maviisskafian | 91-§-0732-
Greist . 91-5-0733
Ragmussen 91-5-0734
91-5-0735
91-5-0737

6S
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TABLE 1: OCD FINAL SAFETY UPDATE (continued)

List of Al Controlied Studies: OHGO]NGV

Sertraline
Prncipal Formulation and
investigators - | Study Ne Dosage
Protocol
I R0241
Heehn Saric 92-S-0720 Capsules
Lydiard 92-50729 50 mg
McDougle §2-5-0730 : :
. | Rasmussen 92-5-0734
! Stahi $2-5-0725 50-200 mg
Winstsad 92-S-0722 Sertraline
Zajecka 92-5-0731
Black 92-S-0726
Foa 92-5-0727
Greist 82-5-0733
Liebowitz 92-5-0729
McElroy 92-5-0724
Ninsn 92-S-0723
Robinson 92-5-0728 .

Control
Agent

Capsules
50 mg, 100 mg

£0-300 mg
Desipramine

Nurnbertlents ]

Yotal
Randomized

1

Completed
Study

15

Mean Age
{yrs)

35

Sax
™M F
nfa | nfa

Pttt repr——— T S —

Study Design

Double-Blind

Duratloc{ of
Study

- 20 Weeks
(+ 1 week
down titration)

Study Objective

To compare the ‘
long-term safety and
efficacy of sertraline

4nd desipramine in

patients with
concurrent major
deprassion and

. | obsessive compuisive

disorder who have
completed and
shown a clinical
response in » 12-
week double-blind

09
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TABLE 1: OCD FINAL SAFETY UPDATE (continued)

List of Alt Controlled Stuaies: ONGOING

Principat
" investigators

Protocol

93CE21-0818

Stahl
Zsjecka

Study No.

93-N-7101

83-N-7102 .

93-N-7103

| 93-N-7T104
93-N-7105 -

93-N-7106
93-N-7107
93-N-7108
93-N-7109
93-N-7410
IN-TII1
83N-7T112
83-N-7113
93-N-7114
93-N-7115
§3-N-7116
93-N-7117

{93-N-7118

93-N-7119
93-N-712C

93-N-T121 .

Sertraline
Formulation and
. Do?ago

Tablets
50mg

50-200 mg
Sertraline

Control
Agent

Placebo
{Weehks
§3 - 80)

Numbaer of Patiants

Randomlzod

Total
Study

606 0

Completed

Mean Ags
(yrs)

nla

. Sex

[} F
nfa n/a

Study Design

Single-Blind
(Weeks 1 - 52)

Double-Blind
Paralle!
(Weeks 53-80)

Duration 6t
Study

82 Weeks

Study Objective

To evaluate tha ong-
terrn safety of
sertaline in patients
with obsessive
compuisive disorder
and s long-term
efficacy compared

to placebo in the
prevention of relapse.

Yo
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TABLE 1: OCD FINAL SAFETY UPD'ATE (continued)

List of All Controliad Studiss: CNGOING

~ Sertraline - Number of Patients | | Sex - o ) I
Principal - | Formulation and Control Total Completed | MeanAge| M F Study Design Duration of Study Objective
Investigators Study No. Dosage Agent Randomized| Study (yrs) . Study
. e ——— eyt mﬂﬂu‘knn:_#J g

Protocol ' i
93CE21-084)
Aplat - 94-N-7101 Tauinty none 54 KX n/a na | nip Study 12Weeks | To evaluate the
Davidson 84-N-7102 50 mg, .20 mg Continuation -| comparative afficacy
Nakra 84-N-7103 Double-8lind * | and safety of
Dupont 94-N-7104 200 mg ~ Parakel 250-200 mg sertraline
Goodman 84-N-7105 Sertraline relative to 2 200'mg
Kiev 94-N-7106 v fixed dose in
Ferguson 94-N-7107 250-400 mg outpatients with
Koran 94-N-7108 . Sertraline obsessive compuisive
Bielski 94-N-7109 disorder who have
Londborg 84-N-7110 failed lo respond to -
Lydiard B4-N-7111 16 weeks of single-
Munjack 94-N-7112 biind treatment with -
Ninan 94-N-T113 sertraling titraled to
- T BL-N-7114 a dose of 200 mg.
Resmuasen O4-N-T115 -y
Robinsor 94-N-7116
Simon O4-N-7117
Smith M4-N-Ti18
Stahk - P4-N-7119
Zajecka 94-N-7120
Houck S4-N-TI21

29
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TABLE 1: OCD FINAL SAFETY UPDATE (continved)

List of All Controlled Studies: ONGOING

Sertraline Numbar of Patients Sex

Principal : formulation and Contrnl Total Completed | Mean Age | M F | Study ODesign Duration of Study Objective

Investigators | Study No. Dosage Agent (Randomized| Study tyrs) | ~ Study
Protocol
STL-NY-94-002
Lambert wa | Capsules | Capsules 134 38 na | wa| na| DoubleBind. § 16Weeks | Toeveiuate the
Ansseau EA. n/a 50 mg 20mg : : - Paralief : sfficacy, safety and
Lopez : na Comparative |- " | toleration of sertraling
Cottrgux n'a 50-200 mg 20-80 mg . Dose Titration in comparison lo
Cassano na Sertraling Fluoxetine . : fluoxeting in
Grez - na outpatients with
Shverstone na : ' obsessive compuisive
Naukdkarinene n'a ) ) disorder. with or
Berk Wa ) ' ) without concurrent
Freemsn . s , ‘ ' " |depression.

£9
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TABLE 1: OCD FINAL SAFETY UPDATE (continued)

List of Ali Controlled Studies: ONGOING

Sertraline . Number of Patients Sex : B
Principal } Formulation and Control Totat Completed | Mean Age| M F | Study Dssign Duration of Siudy Objective
investigators _ Study No. Dosage “Agent Randomized] Study (yrs) ' 1 Study )
Protocol
STL-BRA-4-004
Gentil na Capsules Piacebo 58 48 nla na | nla Doul.:a-Blind 14 Weeks To evaluate the
Versiani wa 50 mg . Parattel efficacy, safety and |
' Dose Titration tolerability of sertraline
~ 50-200 mg Outpatients | compared to placabo
Setraline S in outpatients with
disorder. .
Protocot : ‘
STL-JP-94-801 |
Or. Kaméima, K. wa Tablets Placebo 70 B va. | 'na| ne| DoubleBind |  Sweeks - | 1o evaluste the
. 25 mg. 50 mg ' - Parahel | efficacy, satety and
' Flexible Dose chinical usefuiness
Sertraiine -  of sertrating in the
25mg - 100 mg treatment of patients
S0mg - 200 mg with obsessive
. compusive disorder
. and to.detammine the
optimal dossge, .

"9
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TABLE 1: OCD FINAL SAFETY UPDATE (continved)

List of All Uncontrolled Studies: COMPLETED

Princlpal
investigators

Protocol -
SOCE21-04%94

Chouinsrd®
DuBoft .
Gaist
Halaris .

Koran

* 0 patients antered.

Study No.

90-N-017¢
90-N-0179
90-N-0171

1 90-N-0180 -

90-N-0177
90-N-0178
80-N-0175
90-N-0173
80-N-0174
90-N-0176
90-N-0172

. Sertraline
Formulation and
Dosage

Capsules
50mg

60 mg QD
to

200 mg QD

Number of Patlents
Total Completed
Enrolled Study
) 49 44

Mean Age
{yrs)

40

Sex
M F-
35 24

Study Design

Duration of
Study

" | 52 weeka of double-bling

Study Objective

To evaluate the long-term
safety of 50-200 mg/day of
sertraline in the *—-tmeént of
outpatients with long-term

who have responded to

treatment in Protocol 371/372.

S9
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TABLE 1: OCD FINAL SAFETY UPDATE (continued)

List of All Unconﬁolloil Studloi:_ COMPLETED

Principal
‘Investigators

90-N-0222
£1-N-0068
91-N-0135
92-N-0060
92-N-0058
92-N-0062
92-N-0068
91-N-0135

92-N-0070

Formulation and
Dosage

Capsules
25mg, 50mg

Serirakine
25-200 mg
50-200 mg

"Number of Patients

Total Completed
Enrolled

Mean Age

_Study Design

Open Label
Parailel
Dcs » zcalation

Tolerance and pharmacokinetics
of two sertraline Hosing -
regimens after single and
multiple dosing in thildren and

-| adolescents with OTD or

depression.’

99



OCD sertraline Page 203 of 380

TABLE 1: OCD FINAL SAFETY UPDATE (coatinued)

List of All Uncontrolled Studies: ONGOING

Number of Patients

- Sertraline Sex ] ) .
Principal Formulation and Total Completed | MeanAge| M F Study Design Duration of '-Stu&y Objective
Investigators Study No. Dosage Enrolied Study (yrs) . | Study '

Protogol

90CE21-0533

Wong 80-N-0226 Capsules 8 6 34 1 7 Open Labe! 12 weeks - | To study the effects of sertraline
' 50 mg ' ’ on serolonin re aplor occupanty

as determined by positron
50-200 mg emission fomography (PET) of
Sertratine patients with obsessive
compuisive disorder.
R Protocol

91GE21-0536

Cutier 91-N-0241  Caprias " 133 64 13 wa | nia | OpenlLabel 52Weeks. | To evaluate the long-term safety

Biederman 91-N-0242 25 mg, 50 mg ' Flexible Dose ’ * | ang efficacy of sertraline én

March 91-N-0243 . children and adolescents with

Steiner 91-N-0244 25-200 mg obsessive compuisive disorder

Dominguez 91-N-0245 Seriraline who have completed a -

Ferguson 91-N-0246 (Ages 610 12) 12-week doubie-blind study .

Rosenthal 91-N-0247 : ‘ (Protocol 498).

Cook - 91-N-0037 50-200 mg

Riesenberg 92-N-002¢ Sertraline

Saliee 92-N-0055 (Ages 13to 17) ) . .

Wagner 92-N-0053 .

Koplewicz* 92-N-0048 ‘ . , :

Muller 92-N-9049 _ . . _

"0 paticnts mﬁrnd. )

19
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TABLE 1: OCGO FINAL SAFETY UPDATE (con!inued)

List of All Uncontrolled Studies: ONGOING

* 0 patierits antered.

Sertraline Number of Patients Sex
Principal , Formulation and Total Completed { Mean Age] M .{ F Study Design Duration of _ Study Objective:
investigators Study No. Dosage Enrolled Study- (yrs) ) Study
—_— - o —— — _— — —— ——— — — —— — — 1}
Protocol '
91CK21-0550
Biederman® 90-N-0222 Capsules 43 22 13 25 16 ‘Open Label © 24 Weeks ' To bvaluate' the long-term safety
Saline 92-N-0059 25 m@, 50 mg Flexible Dbse &nd efficacy of sertraline in
Johnston 91-N-0069 S : children and adolescents with
Sood* 91-N-0165 50.200 mg obsessive compuisive disorder
Livingston® 92-N-0061 Sertraline or depression who have -

¥ Blumer* 92-N-0063 completed the 51-day multiple

| Kikwood* 92-N-0065 - dose pharmacokinetic (PK)

i Ferguson 92-N-0069 - study of sertraline (ProtocHl 525). |
Rosentha! 92-N-0071 ' .
Protocol
STL-AR-94-002
Cia nfa n/a p}a Open Label 16 Weeks | To evaluats the efficacy, safety

: Dose'l":tnlion and toleration of seriraline in .
outpatients with obsassive

89
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TABLE 1: OCD FiNAL SAFETY UPDATE (continued)

List of All Uncontrolied Studiss: ONGOING

. Sertraline Number of Patients Sex .
Printipal - Formulation and Total Completed | Mean Age| M F Study Design Duration of Study Objective
Investigators Study No. Dosage Enrolled Study {yrs) Study
Protocol- 1
STL-EG-95-003
Ahmed wa Tablets 27 12 n'a nfa | na | Open Label 12Weeks | To evaluste the efficacy, safety
Okash? na 50 mg "} and toleration of sertrating in
outpatients with obsessiva
50-200 mg compulisive disorder, with or
Sertraline withoul concurreni depression.
Protocol”
STLJP-92-004
Kamishima, K. na Tablets 36 10 wa | owa{ aa| Ogentaber 8Weeks | Toinvestigats the safety ant
: : 25 mg. 50 mg : " | efficacy of seriraline in patients
' with ocbsassive compulsive
25-200 mg disorder.
Sertraline .

t

69
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TABLE 1: OCD FINAL SAFETY UPDATE (continued)

IJst of All Uncontrolled Studies: OHG_OING _

. ‘Sertraline Number of Patients Sex - .
Princlpal Formulation and Total Completed | Mean Age | M’ F 'study Design Duration of Study Objective
investigators Study No, Dosage Enrnlied Study {yrs) Study '
Protocol -
STL.JP-94-802
Dr. Kamijima, K. “nfa Tablets’ 10 1 nfa na | wa Open Labe! | '26 Weeks To evaluate the long-term
'25mg, 50 mg Flexible Dose safety and efficacy of seriraline
: in obsessive compuisive
25-200 mg disorder, : '
. Sertraline
Protocol .
STL-COL-95-001
Leon Tablets 2 0 nia wa [ na | Open-label 26 Weeks | To evaluate the efficacy snd
50 mg . Fixed Doss '  safety of a fixed dose of
' _{ sertraline in the manageme:t "
.50mg ! of outpatients with obsessive
Sertraline compulsive disorder, with or
ni withoul concurrent depression.

oL .
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APPENDIX 5.1.3

. OCD FIMAL SAFETY UFDAYE: ALL STUDIES
PROTOCALS ZAT/248,371/372,4%4,544,4%5,336,007

NUMBERS (X) OF ALL SWHMWMMWMDMYNWMUONWWM

- s W A W e VS ks A e D O S AL e TR S A - A A R gk i e T

SERTRALINE MEAN DAILY DOSE (HG/DAY)?

DURATION OF THERAPY [D.\YS) 1-49% 50-99 108-149 150-269 YOTAL

1 i ¢ s i
24 L L] 26

k1 11  § 42

2-10

11-3
32-50 ” [ Y4 £ ] . 4%
91-14a0 L 1 36 ”n 216
18 o e 25
19 23 28 10

TOTAL 4 44 157 1% =~ 27

141-364

* & N =

>=u345

4 8.6X LL TN} 25.0% 30.%X 1eeX

.- - o e - - . —oms
T .WJI! (SUBJECTS-YEARS ) 288.7¢
- e B an oo A A e - e e w e g AR Ay I e e o e S g -

1, T - TRE COUNTED ONCE ONLY, I.E. EACH PATIENT CONTRIBUTES TD OMLY ONE CELL
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APPENDIX 5.l1.3.1

s OCD FIMAL SAFETY UPDATE: ALL PEDIATRIC/ADOLESCENT STUDIES
PFROTOCOLS 490,528

NUNBERS urorutmasnmmmmmmmmmmvmmmnmwm

o S e g U A e A D W

o o g, gy v o T e A AT O e o D g i Y A Al O A S Gl D O S ol O Al

SERTRALINE MEAN DAILY DOSE mamn'

e YR PR A oy e b -

DURATION Gf THERAFY {DAYS) 1-49 50-99 ‘100-14% u.-ZCl TOTAL

i 3 ]

0
2-1s 3 .
11-31 ]
52-9¢ 2 7e
N-188 . ®

5

i

¢
? 3
7
] 2

2“”..&
X

TOTAL
z

17 75
11.1% 4%.8) 36.

%
:

TO(AL ME (SUBJECTS-YEARS? 24,37
-------- P X L LT L L LB P L 1 LR & ¥ 1 U % T Lt X Dol T btk Bl ] - b - .- -

LPATIENTS ARE COUNTED ONCE OMLY, [.E. EACH PATIENT CONTRIBUTES TO OMLY ONE CELL
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APPENDIX 8.4.2

Summary of Pediatric Patients with Reports of Suicidality

Protocol 525:

Patient #225 (study #92-N-0058) was a 14-year-old male with major
depressior who had been receiving 200 mg/day sertraline. He was
hospitalized overnight on the 35th day of the study for a
moderate suicide gesture in which he ingested 400 mg of
sertraline, 10 mg of lorazepam and an unknown amount of
organcphosphate insecticide. The suicidal ideation was thought
to have resolved within one day and the patient was not
discontinued. The following day the patient ingested 8 grams of
chloral hydrate. Nevertheless, the investigator continued the
patient in the sertraline study and the patient completed the
study five days later, apparently without further sequelae. The
patient’s history was significant for a diagnosis of conduct
disorder, which was ongoing at study start. Methylphenidate 40
mg gd was discontinued immediately prior to entering the study.

Patient #4 (study #92-N-0062) was an 8-year old male with mazor
depression who had been receiving 200 mg/day sertraline. He was
hospitalized on the 36th day of the study for a suicide gesture,
and dropped from the study. The patient mutilated himself by
cutting his feet with a razor blade and tying a-tie around his
neck. There was no previous history of self-mutilation or
suicidality, although family history was significant for
affective disorder (mother, maternal uncle) and suicide (maternal
uncle) .

Patient #218 (study #92-N-0070) was a 13 year old male with major
depression who was receiving 150 mg/day fertraline. He was
discontinued and hospitalized after 22 days of irritability,
agitation, and suicidal ideation. The patient had a prior
history of several hospitalizations for depression, child abuse,
attention deficit, hyperactivity disorder, and other episcdes of
agitation and irritability. He was treated with psychotherapy
(individual and family) and desipramine. The adverse events
resolved within three weeks after discontinuation.

Protocol 550:

Patient #229 (study #92-N-0059) was a 17-yrar old female who was
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APPENDIX 8.4.2

(Continued)

hospitalized for suicidal ideation related to her major
depression. The patient had a pre-study history of two suicide
attempts. She had been on sertraline 50 mg/day for 8 days prior
to the onset of the event. The patient was discontinued from the
study five days after the event. Furthe- outcome information is
not available.

Protocol 536:

Patient #217 (study #91-N-0242) was a l17-year old female with
severe QOCD. She was admitted to the hosgpital for two nights
after taking an intentional overdose of antihistamines. The
patient had been in the study for 136 days, and at a dose of 200
mg/day sertraline for 55 days. Life stressors may have
precipitated the event. The patient was discontinued from the
study, but continued taking Zoloft 200 mg/day. Three weeks
later, the patient ingested an unknown type of pill in another
suicide gesture, and was readmitted to the hospital. No further
outcome information is available.

Patient #221 (study #91-N-0242), a 15-yvear old female with co-
morbid post-traumatic stress disorder, was hospitalized for
suicidal ideation brought on by memories of rape. The patient
had been on sertraline 200 mg/day for 74 days prior to the event.
The patient continued in the study without interruption of study
medication.
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oco Safety Upaate

Events Occurring at a Rate of 1% or Greater in Sertraline-Treated Adult Patients*

SERTRALINE
(N=533)

PLACEBO
(N=373)

ADVERSE EXPERIENCE

%

%

PSYCHIATRIC DISORDERS
INSOMNIA

SOMNOLENCE

LiBIDO DECREASED
ANXIETY

NERVOUSNESS
AGITATION

DEPRESSIN
DEPERSONALIZATION
PARANOIA

AMNESIA
CONCENTRATION IMPAIRED
YAWNING

APATHY

THINKING ABNORMAL.
TEETH-GRINDING

S aNNNNOWONE IR

coodMNesanwosanvad

GASTRO-INTESTINAL DISORDERS
NAUSEA
DIARRHEA
DYSPEPSIA
CONSTIPATION
ABDOMINAL PAIN
FLATULENCE
VOMITING
TOOTH CARIES AGGRAVATED

- N
~watnoghs

XIQNAZav

1°1°¢°8

9¢
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APPENDIX 8.5.1.1

{Continued)
SERTRALINE PLACEBO
(N=533) (N=373)

ADVERSE EXPERIENCES % %
CENTR. & PERIPH. NERV. SYST.

DISORDERS

HEADACHE 30 24
DIZZINESS 17 9
TREMOR 8 4
PARESTHESIA 3 1
HYPERTONIA 2 3
URINARY RETENTION 2 0.3
TWITCHING 1 1
CONVULSIONS 1 0
HYPERKINESIA 1 0
AUTONOMIC NERVOUS SYSTEM

DISORDERS

MOUTH DRY 14 9
ANOREXIA 11 2
EJACULATION FAILURE 9 1
APPETITE INCREASED 3 1
IMPOTENCE 3 1
FLUSHING 1 0.3

L
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APPENDIX R8.C.11
(Continued)

SERTRALINE
(N=633)

PLACEBO
(N=373)

ADVERSE EXPERIENCES

%

%

BODY AS A WHOLE-
GENERAL DISORDERS
FATIGUE

CHEST PAIN

PAIN

HOT FLUSHES
BACK PAIN

FEVER

ASTHENIA
MALAISE

RIGORS

SdaaNNNNWL S

.L-A.A..L-L-L-LMS

SKIN AND APPENDAGES DISORDERS
SWEATING INCREASED

RASH

PRURITUS

ACNE

URTICARIA

SKIN DRY

-t wmh o=k wh N D

OO =k b =d mb

RESPIRATORY SYSTEM DISORDERS
RESPIR : fORY DISORDER
PHARYWGITIS

DYSPNEA

COUGHING

RHINITIS

EPISTAXIS

b wk wh N B

- ok omk N B

0.3

8L
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APPENDIX 8.5.1.1

(Continued)
SERTRALINE PLACEBO
(N=533) (N=373)

ADVERSE EXPERIENCES % %
METABOLIC AND NUTRITIONAL

DISORDERS

WEIGHT INCREASE 3 0.3
WEIGHT DECREASE 1 1.0
THIRST 1 0
EDEMA PERIORBITAL 1 0
VISION DISORDERS

VISION ABNORMAL 4 2
CONJUNCTVITIS 1 0
EYE ABNORMALITY 1 1
MUSCULO-SKELETAL SYSTEM

DISORDERS

MYALGIA 2 4
ARTHRALGIA 2 1
ARTHROSIS 1 03
HEART RATE AND RHYTHM

DISORDERS

PALPITATION 3 2
URINARY SYSTEM DISORDERS

POLYURIA 2 1.0
SPECIAL SENSES OTHER,

DISORDERS

TASTE PERVERSION 3 1.0

6L
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APPENDIX 8.5.1.1
(Continued)
SERTRALINE PLACEBO
(N=533) (N=373)
ADVERSE EXPERIENCES % %
REPRODUCTIVE DISORDERS,
FEMALE 1 1
DYSMENORRHEA
HEARING AND VESTIBULAR
DISORDERS
EARACHE 1 1
TINNITUS 1 1
VASCULAR (EXTRA CARDIAC)
DISORDERS
PURPURA 1 0

EACH ADVERSE EXPERIENCE WAS TABULATED ONCE PER PATIENT REGAR.DLESS OF THE NUMBER OF TIMES IT WAS
REPORTED BY THAT PATIENT AND THE MOST SEVERE GCCURRENCE 1S SHOWN.

*Pooled date from placebo-controlled studies 237/248, 371/372 (weeks 1-12), 546, 495 and 336.
Adapted from Sponsor's Table 27, Vol. 2, P. 295.

08
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APPENDIX 8.5.1.2

-

Events Occurring at a Rate of 1% or Greater in Sertraline-Treated Pedlatric/Adolescent Patients*

SERTRALINE PLACEBO
(N=92) (N=95)

ADVERSE EXPERIENCE % %
PSYCHIATRIC DISORDERS

INSOMNIA 37 13
NERVOUSNESS 15 6
SOMNOLENCE 13 1
AGITATION 13 2
AGGRESSIVE REACTION 4 3
PARANOIA 3 3
CONCENTRATION IMPAIRED 3 0
MANIC REACTION 3 0
ANXIETY 2 1
EMOTIONAL LABILITY 2 1
THINKING ABNORMAL 1 0
SOMNAMBULISM 1 1
DEPRESSION 1 0
HALLUCINATIONS 1 0

XIQCNRdIV

72°1°s'8

12
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APPENDIX 8.6.1.2
(Continued)

SERTRALINE
(N=92)

PLACEBO
(N=95)

ADVERSE EXPERIENCE

%

%

CENTR. & PERIPH. NERV. SYST.
DISORDERS

HEADACHE

DIZZINESS
HYPERKINESIA

TREMOR

URINARY INCONTINENCE
TWITCHING
PARESTHESIA
CONVULSIONS
DYSPHONIA

-t
mamapwNO NS

co-aonoanl

GASTRO-INTESTINAL DISORDERS
NAUSEA

DIARRHEA

ABDOMINAL PAIN

DYSPEPSIA

VOMITING

FLATULENCE

17
13
12

-t b
roOaNIRN

AUTONOMIC NERVOUS SYSTEM
DISORDERS

ANOREXIA

APPETITE INCREASED

MOUTH DRY

SYNCOPE

FLUSHING

_n_n_nma

OQ=2Wh

<8
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APPENDIX 8.5.1.2
(Continued)

SERTRALINE
(N=92)

PLACEBO
(N=95)

ADVERSE EXPERIENCE

%

%

BODY AS A WHOLE - GENERAL
DISORDERS

FATIGUE

CHEST PAIN

FEVER

MALAISE

BACK PAIN

- N Wb

CO=2an

SKIN AND APPENDAGES DISORDERS
RASH

SKIN DISORDER

RASH ERYTHEMATOUS
SWEATING INCREASED
PRURITUS

ACNE

ALOPECIA

RASH PUSTULAR

SKIN ODOR ABNORMAL
URTICARIA

wh ok b mh omd wmb wmb =h N L

OCOO0O0OO0O=2NNO =

€8
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APPENDIX 8.5.1.2
(Continued)

SERTRALINE
(N=92)

PLACEBO
{N=95)

ADVERSE EXPERIENCE

%

RESPIRATORY SYSTEM DISORDERS
PHARYNGITIS

RESPIRATORY DISORDER
EPISTAXIS

COUGHING

HYPERVENTILATING

RHINITIS

BRONCHOSPASM

O o=k = NN W

NOOAOIAMD

METABOLIC AND NUTRITIONAL
DISORDERS

WEIGHT DECREASE

WEIGHT INCREASE

-~ 00

wo

REPRODUCTIVE DISORDERS,
FEMALE

CYSMENORRHEA

BREAST PAIN FEMALE
MENSTRUAL DISORDER

-

VISION DISORDERS
EYE ABNORMALITY
MYDRIASIS
VISION ABNORMAL

-b

CcCoo

VASCULAR (EXTRA CARDIAC)
DISORDERS
PURPURA

78
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APPENDIX 8.5.1.2
{Continued)

SERTRALINE
(N=92)

PLACEBO
(N=85)

ADVERSE EXPERIENCE

%

%

MUSCULO-SKELETAL SYSTEM
DISORDERS
MYALGIA

URINARY SYSTEM DISORDERS
CYSITIS

HEARING AND VESTIBULAR
DISORDERS
EARACHE

RESISTANCE MECHANISM
DISORDERS
HERPES SIMPLEX

1

0

EACH ADVERSE EXPERIENCE WAS TABULATED ONCE PER PATIENT REGARDLESS OF THE NUMBER OF TIMES IT WAS
REPORTED BY THAT PATIENT, THE MOST SEVERE OCCURRENCE IS SHOWN.
*Data from placebo-controlied study 498 adapted from Sponsor's Table 60, Vol. 2, P. 469.

c8
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- .. OCD FINAL SAFETY UPDATE: ALL PLACERO ml.!b STUDIES
PROTOCOLS 237/2“,571/372,546,4!5 3%

m OF CLIMIZALLY SICNIFICANT LABORATORY MWLIHES: SERTRALINE COMPARED WITH PLACEBO

----------------------------------------------------------------------- - e W s e P ok g SR R R e

Sartraline flacebo
ALL ABN b 4 ALL ABN x
rTS PFrIs rTs rTs rrs T3
Srour PARAMETER UNITS CRITERIA
HEMATOLOQY
WBC (WNMITE BLOOD COUNT) N10ES < 2.8 488 2 8.4 58 1 .3
’ >z 16 485 o 8.0 558 @ 0.0
£OSINOPHILS X >= 10 4“6 4 .0 35¢ 2.2
NEUTROFNILS 4 < 15 4% 1 0.2 555 ¢ e.0
RBC (RED BLOOD CELLS) X10E6 <s 3 488 o 8.0 555 ¢ &0 5
= & &85 7 1.4 58 & 1.1 3
PLATELETS X19%3 <s 75 484 1 0.2 554 1 ‘.S g
T 780 ] ass .0 854 ¢ 6.0
HGB IHENOGLOBIN) &/DL <n 9.5(F> 11.E(M) 485 .0 555 1 .3 p
HCT {HEMATOCRIT) 4 <= 32(F) 37(W) 485 14 2.9 ‘BS54 B 2.3
URINE AMALYSIS
PROVELN: URINE INITS >z 2 L. . 818 7 1.7 291 3 1.9 -
GLUCOSE ; URINE UNITS >s 2 a1 2 .5 2791 1 ..3 .
CASTS UNITS > 2 418 S 1.2 291 o .0 b
LIVER FUNCTION TESTS o
T/PROTEIN c/bL <= 4.5 4% @ 8.0 B85 .6 -
>= * 4% @ 2.0 355 » e.0
ALBAMIN &/Dl <= 3.8 4% 13 2.7 553 12 )
. >s 6.5 4% » o.0 353 @ 6.0
T/3ILIRUPIN HG/DL >= 2 40% 2 0.4 356 4 1.1
ALK PhOSPHATASE uL >n 3.0 X ULN 49 0.0 853 0.5
$007 UNITS s - >a 5.0 X ULN 484 3 0.6 8852 3 4.7
SGPT UNITS usnL >n 3.8 X LN 489 ¢ 1.2 553 1 8.3
LDN usL »a 5.9 X LN 3% o 9.0 212 o 0.0
RENAL FUNCTION TESTS ' )
®m . ne/L >u .7 4% 2 0.4 BSS 1 ..3
CREATININE HG/DL >s 2 439 1 ’.2 555 » ..
URIC ACID MC/DL >= 8.5(F) 16.5() 422 1 .2 288 i 8.7
CHOLESTEROL MC/DL >s .11 ) 490 23 2.7 552 3 ..
TRICLYCERIDES MC/DL >= 340 6 2 2.9 s 3 4.7
RANDOM GLUCOSE Me/DL >= 140 AZ2 19 4.5 28% ¢ 2.1

-------- A D e D AR D A A TR R P R D s O e s o A e e O O A D O O A e b o e e e A A S

NO S*ATIST!CALLY SIGNIFICANT DIFFERENCES NOTED, P>90.95 (FISHER'S EXACY TEST).
ONLY TWO PATIENTS IN PROTOCOL 237 HAD GLOBULIN MEASURED (POTH MORHAL) THIS PARAMETERN IS MOT BEING TABULATIED
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. OCL FINAL SAFETY UPDATE: PEDIATRIC/ADOLESCENT PLACEDO-COMTROLLED STUDY

PROTOCOL 478
INCIDENCE OF CLINICALLY SIGHMIFICAMT LABORATORY ABMORHALITIES: SElTllLINE CDHPA!ED WITH PLACEBO ‘
SERTRM.INE PLACERD
CRITERIA FOR NUMBER MER AND X - NURMBER MNUMBER AND X
l.non‘rm PARAMETER ABNORMALITY ABNORMALITY TESTEU ABHORMAL TESTED ADNORMAL
WBC (WITE BLOCD COUNT) <= 2.8, >= 14 X10E3/HM3 LoW 92 " 0.0 9”2 1.2
T HICH 92 ¢ 0.61 92 1 1.z
EOSINDPHILS »>= 149 x ' HIGH 92 s 8.7 92 9 9.8x
MNEUTROPUILS <= 1§ F 4 LoW L[4 1 1.1 R § 0.0
®8C (RED 3L00D CELLS) <z 3, >= § ¥10E6/MM3 LOW 52 » 0.0 92 o o.82
HIGH 2”2 1 l.ax 72 . & d.0X
PLATELETS “s TH, >» THW NLOEZ/HNS LOW »° 0T 2 " 8.02
HIGH 92 » b.oX ’” o e.8X
HGB (HEMOGLOBRIN) <s 9. 5(F) 11.54M) G&/DL . LoM 92 § &.32 ” .2 .
HCT{HEMATOCRIT) < 32(F) 3HN) F 4 Low 92 33 35.9%X ”? 51 33.72
URINALYSIS |
PROTEIN:URINE >= 2 UNITS HIGH 92 3 3.8% 92 3 3.32
GLUCOSE :URINE 2 UNITS HICH 92 o 9.8Z 92 1 1.
HYALIME CASTS LPF URINE .+ 2 UNITS HIGH 92 1 .12 4 o 8.0%
LIVER FUNCTION TESTS
T/PROTEIN <= &§.5, >= 9 /DL LOW 9”°2 0 e.0 L 14 o  e.0
. HICH 92 ¢ 0.8 ” o 0.8
ALBUMIN <= 3.5, >= 6.5 &/7DL LOW 92 2' 2.2% 9”2 ) | 1.1%
_ . .HIGH 92 " 0.0 22 0 S.8X
T/BILIRUBIN >u 2 MG/DL HIGH ”° [ 0.0 [ 4 .8 9.0X
ALK PHOSPHATASE > 3.0 X LN u/L HIGH 2 o 0.8z 2 ¢ 0.0z
$607 INITS >= 3.8 X ULN usL HIGH 92 1 1. 2 ¢ " 9.0X
SCPT INITS >= 5.0 X LN usL ! HIGH 92 1 1.z 2”2 1 1.3
LB >z 5.0 X AN uL HIGH 2 " 0.8 ”7” » .02
RENAL FUNCTION TESTS
MmN > 38 MC/DL HIGH 92 e 0.8X 92 e 0.0
CREATININE >z 2 HG/DL HICH 2 ¢ &0 92 o0
URIC ACID >= §.58(F) 10.5(H) MC/DL HIGH 22 3 2.1 ”2 o 0. px
OTHER
CHOLESTEROL >= 339 HG/DL HIGH 92 [ .0 22 e 0.0
RANDOM CLUCOSE >= 148 He/m HICH 92 6 &.52 92 5 5.a

XION3ddY
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.—¢ OCD FINAL SAFETY UPDATE: ALL PLACEBO-CONTROLLED STUDIES

PROTOCOLS 237/248,371/372,546,498,33¢6

HEAN .lSEl!H! ANT MEAN CHANGE FROM BASELINE IN ' "BORATORY TEST VALUES

- - - - EX LY TR P Y T

LADORATORY TEST

HEMATOLOGY
WL (WMITE BLOOD COULT) 485
EOSINOPNILS , 484
NEUTROPAILS LY 7
%BC (RED BLOOD CELLS) 485
PLATELETS 424
WG ENENOGLOBIN) 435
HCTINEMATOCRLT) 483
LIVER FUNCTION TESTS
T/PROTEIN ' 4%0
ALBUMIN 4%
T/BILINUBIN 489
ALK PHOSPRATASE 4"
SCPT LNITS 449
LDN 134
$COT UNITS AB4
RENAL FUNCTION TESTS
PUN - N
CREATININE 489
URZC ACID . 422
oTHER
- CHOLESTEROL 4%
TRIGLYCERIDES (1)

RANDON CLUCOSE a2z

6.00
-o”
1.9
4.7?
276.73
14.44
42.86

7.14
4.37
0.56
65.68
22.20
182.86
20.64

13.99
‘..z
494

204.569
136.45
71.78

-
T T Y PP A Y L L L L P L E L P Ly L DT T Py =r Y

n“c!'o.------o-—-.-..-.

MEAN  CHANGE FROM BASE
N D/SELINE NEAM

ARSI SLEPHITEALAOEESS S 0SS sSsna w- - SASSseRsas SerSbESe SaGsSSe

.03
.22
.58
-0.93
-4.22
-0.13
-9.44

~9.0b
~0.87
L}
3.17
z.9%
s.z’
2.23

.11.
-8.01
-9.2¢

T.69
"‘1.‘
.93

S.E.

.07
.04
9.38
8.0l

. 1.86

.94
§.14

0.02 "

.
s.01
.58
.69
1.4%
0.55

0.16
.04

1.40
11.02
t.86

-

355
354

‘558

355

. 354

355
354

358
353
356
353
353
212
552

555
355
208

BASELINE Hlll

$.80
.00
2.56
0.0
zl,.

0.16

1.28
19.43
1.2

'r-m.uss ’
rm BASE

9.00¢
.7
0.775

YTy sarmrBsnnnsew recssueneremsn L L TR L T Y T R T st AsrEsasrrcsseRRERETEREE ceswsesascesTaAcsaRSTasEa.

CHANGE OF FINAL VISIT FRow BASELINE WAS CALCULATED FOR EACH PATIENT AND YHE HEANS OF THESE CHANGES DETENMINED.

ol
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XIaNaddav

. BCH FINAL SAFETY UPDAYE: PEDIATRIC/ADOLESCENY HICEBO‘COHTIOLI.EII sSTUDY

STUDY 498
HEAN BASELINE AMD MEAN CHANGE FRDM BASELINE IN LABOGRATORY TEST VALUES: SERTRALINE CONPARED NITH rucnn PATIENTS, g
ceesceacacSERTAALINE-=ocmoan cmmvencaceoPLACERQeermcononae ‘ o
. BASE  CHANGE FRON DASE _ BASE  CHANGE FROM-BASE .
LABORATORY TEST - N} KEAN  MEAN  S.D. N' MEAN . mEax 3.0, p-vaLue? &
HEMATONOGY .
WBC (WHITE BLOOD COUNT) 98  7.21 -0.86  1.95 9 6.9 -015  1.64 0.8138
EOSINOPHILS M 260 056 1.7 1 302 -0.14 1.66 0.9035
NEUTROPNILS o 5520 1.34 973 9 $3.27 1.3« 918 0.8618
. RSC (RED BLOOD CELLS: N AN -0 027 1 A2 -baS 0.3 0.747%¢
PLATELETS o0 307.93 -5.77 54.9% 1 30291 -5.25 4087 0.90
HGS (MEMOGLOBIN) % 135468 -0.39 000 91 13.56 -0.35 - 0.71 0.69%a8
HET(HENATOCRIT) "% 40.04 -1.38 5.4 L [ ] 5%.8] -1.52 P74 0.9972
URINALYSIS : ) .
PROTEIN:URINE L)1 0.05% .05 8.4 9l 8.10 -5.0 . 0.38 9.2378 .
GLUCOSE :URTNE 1 e.08 6.01 0.0 1 .01 s 018 0.5702
LEVER FUNCTION,TESTS
T/PROTEIN - L F4 7.22° =0,12 6.4 n 7.22 ~8.22 0.42 9.0897
ALBUMIN L )1 4.34 -8.08 .33 2 4.5 “9.17 s.28 $.0924
T/8ILIRURIN o1  0.45  -0.04 0.18 91 0.47  6.00 .08 8.0967
ALK PHOSPHATASE 92 205.97 -18.83 54.38 91 197.8 ~S.4% 32.858 ».4723
SCOT UNITS 92 25.73 0.92 4.42 91 22.08 -9.62 4.E2 6.0273
SCPY UNITS 9”2 17.3% 1.77 8.69% $i 14. 88 0.98% 11.87 0.2828
LON 91 190.99 -2.31 S2.16 . 90 188.96¢ -C.09 2233 9.2229
|EMAL FUNCTION TESTS
B 92 124 e.27 3.8 91 11.34 654 3.28 2.7344
CREATININE 2 085 090 0.10 91 .85 -9.91 EL.09 0.158s
URIC ACTD 92 A.57 -0.67 0.4 N 422 0.0 .72 s.0000
OTHER
CHOLESTEROL 92 164.24. 6.53 25.06 - 91 162.79 -6.67 17.a3 8.000]
RANDOM GLUCOSE 1 s6.98 .22 1s.01 91 87.97 -85 1618 €.7808

L PR L L T LYY A Y L R Y R Pl L R L el I S L L PP P L LI PR L L R L P L L L LI R L LR L L LDl E Ll e I T YL Y

' TOTAL MUNBER OF PATIENTS FOR MHON EACH LABDORATORY TEST'S ASSESSHENT WAS AVAILABLE AT BASELINE AND AT LEAST OKE FOLLOW I TINE.
Z CONPARTSON GF CHANGE FROM BASELINE USING WILCOXOMN RAMK SUM TEST.
NOTE: CHANGE FROM BASELINE TO FINAL VALUE AMD X CHANGE FRON 'lSEtINE VALUE WERE CALCULATED FOR EACH PATIENTY
AND THE MWEANS OF THESE CHAMGES DETERMINED.
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APPENDIX 8.5.3.2
(Coatinued;

Pulsc Rates «t Rest

Lower Upper
Limics of Limits of
Age Normal Avcrage Normal
Newbomn 70/min 1 25/min ) 904nin
I-11 mo 80 120 160
2yr 80 10 130
4 yv 80 100 . 120
6 yr B 100 115
8 yr 90 110
10 yr 70 90 110
Girls  Boys Girls  Boys Girls  Bovs
12 yr 70 65 S0 85 110 105
14 yr 65 60 85 8¢ 105 100
16 yr 60 95 80 75 100 95
18 yr 59 50 75 70 95 90

Behrman, RE. (ed) Nelsons Textbook of Pediatrics, pli27, 19596
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. OCD FINAL SAFETY UPDATE: ALL PLACEBO-CONTROLLED STUDIES
PROTOCGLS 2377248, 371/372, B4k, 495, 33C

INCIDENCE OF CLINICALLY SIGNIFICANT CHANGES IN VITAL SIGNS IN SERTRALINE COMPARED WITH PLACEBO PATIENTS.

L L T e L L L R e L R P b Ll L L P P

Nuzsber and I of
Patients » th

.

Changs Numbar Testad (1) ) Specitied Cha:.ga 12)
Critarion Ralative to sesassscassmcasane L il Lt
Parsnster Value Baseline Sertraline Placebe Sertealine Placabo

STANDING HEART RATE 120 bpa incraase >=18 517 384 ] 1.8X 2 0.8%
50 Lpm decrease >=18% . 1Y 354 3 " 08X 2 e.5%
STANDING SYSTOLIC BP 188 maty incraase >=29 518 357 ] 0.0X b | 8.22
9 wn'; decrease >=2) s18 157 13 2.5% . 1) 5.9
STANDING DIASTOLIC 8P 105 muHg increase >=18 B18 357 10 1.9% 3 o.8%
. 50 mulig decrsase >=1% gla 3587 8 .. 3 .87
SUPINE HEART RATE 120 bpx increass >ul8 529 360 1 9.1% ] 0.0
_ 50 bpwm decresse >=1% 529 360 [ 1.1% 3 9.8%
SUPINE SYSTOLIC PP 180 mnig incraagse >320 52 360 1 9.1% 1 .22
9 salp decrease >s28 B20 11 ] iz 2.5% 13 5.6%
SUPINE DIASTOLIC BP 105 mnMg incresse >=18 520 Z60 2 0.3 1 0.2%
50 maly decraase >=1§ 520 360 3 0.9 6 1.6%

P e Y I T L T T T T Y T T L L L Y T P N L T L Y e R L e R P I L T LT Y T A Y T ¥ PN S gy

1 - Total iumbsr of patients for whos sach vital; cigns assesseent was available at basaline !nd at least one follow up time

2 = Nusher and percentags of patients for whom ona or mors follow up value mests the criterion for baing
*Clinicallly Significant”.

Nota: In order lo be fdantified as Snlng potentially clinicaliy significantly abnormal, an ondrug value waould n;-d to waat
ths criturion valus, and alsoe rapressnt a changs of at least the magnitude notad in the changa column.

XIQN4d3v

zreeg
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. 0CD FINAL SAFETY UPDATE: PEDTATRIC/ADOLESCENT PLACEBO-CONTROLLED STUDY
FROTOCOL 498 '

INCIDENCE DOF CLINICALLY SIGMIFICANT CHANGES IN VITAL SIGHS IN SERTRALINE CONPARED WITH PLACEDO PATIENTS.

I T T A Y Y L PN A LI P L L PR L LT LAY S P AN PR PR L LI D P L L L L LY DL LD I P P L LI L P LYY D LI e L R PP Y Yy Y ey N

Nusber and X of
, . Pationte with

Changs - Number Tested (1} Specitiad Change (2)
Criterion Relative to mevasresssssncanan - . emecscccccanccesccces
Paramster Value Baseline Sertraline Macsbo " Sertraline * Placebo
STANDING HEART RATE . 12¢ bpm increass >=1§ 92 L & 1 1.8% 3 3.1X
; 58 bpa decranse >n18 92 9% : 1 1.2 ] .0
STANDING SYSTOLIC 8P 18¢ mmiig increase >228 92 %4 ] h.0X » 9.0X
90 =mMg decreass >x20 92 94 s 8.2% & 6.5%
STANDING DIASTOLIC BP 105 anHp increase >x]1% 92 94 1 1.e2 ] .82
‘ 50 anig decraase >%18 92 96 e ., 6.BX 3 3.1%..
SUPINE HEART RATE 129 bpn incranse >x1§ 92 9% 2 2.1 . | 1.0
' 50 bpa decrease >=1§ 92 94 1 1.0% ) | 1.0X
SUPINE SYSTOLIC BP 188 maMg incranse >s20 92 9% e 0.0 L 3 9.8%
92 anilg decressas >=2) -92 %% 7 7.6% 3 6.3X
SUPINE DIASTOLIC mP 105 snMg increase >s1§ 92 94 ’ o.0% [ ] 6.0%
5% mallg decrease >s1§ ”? " A6 17.3 12 _32.7%

O Y T T LTIy ------.—o—...---n---o--.--..-—--------o.---..--lac.ol--h';-;;'-‘b'-mn:'-----.-...--

1 = Totsl nuabar of patisnts for whom sach vital signs assasssent was available at baseline and at least one follow up time

2 - Number and percenta~s of patlents for whok one or mora follow up valus mssts the critsrion for baing
"Clinicelly Signiticant”.

Mota: In order to be idantified as baing potentislly clinicelly significantly abnormal, an ondrug value would need to meet
the critarion value, and also reprasent a change of at least the msgnitude noted in the change column.

XIANdddV

£e°s’s
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., OCD FINAL SAFETY UPDATE: ALL PLACERO-CONTROLLEM STUDIES
FROTOCOLS 237/248, 3I71/%72, 846, 495, 3356

MEAN BASELINE AND MEAN CHANGE FROH IISELIHE.IH VITAL SIGNS AND BODY WEICHT IN SERTRALINE COMPARED WITH PLACEBO PATIENTS.

L L L L L Y PR A P T T P PR T T F Y T T T TR T T R P Y TR e Y S T T,

acccmescacccec SERTRALINE ~-ee--ccceacace selesemscceacuccs PLACEDD =c--ccs=cencmccms  PoYALUE

P-vaLve

MEAN  =--CHANGE FE: DASE --~ NEAN X% HEAN  =~~CHAMGE FROM BASE --- MEAN X  OF REAN  OF WEAW
VITAL SIGN § DASELYNZ NEAM S.D. MIN MAX CHANGE N BASELTNE MEAN S.D. NIN NAX CHANGE . BASELTNE  CHANGES
SUPINE ' _ '
SYSTNLIC BP maHg 520 119.89 -.802 12.25 -46 74 ~.999 360 119.39 -.485 11.29 -3¢ 47 ~-.048 0.6126 6.6955
SUPINE
DIASTOLIC BP muMHg 520 75.31 .4154 9.56 =30 50 1.715 360 75.0% 0.875 8.87 -20 26 2.097 0.6828 p-aTo4
SUPINE .
MEART RATE bps ~ 620 75.52 ~-1.07 9.82 -3 36 -,583 S60 72.87 D0.175 9.45 -3¢ 30 1.137 0.3716 9.0616
STANDING . T
SYSTOLIC BP maMg 518 120.69 -1.41 12.8% -60 61 ~-.649 357 118.5¢  .2269 10.58 -26 30 .4708 0.1077 $.0472
STANGING _ )
DIASTOLIC BP maHg 518 78.57 ~-.784 9.77 =30 34 ~.182 857 77.63 .4762 8.65 -38 52 1.29 8.153%1 0.06499
STANDING :
.HEART RATE bpa 517 78.79 ~-1.57 11.25 -3# 44 ~-.756 354 77.86 .6023 11.45 -40 48 2.25) 0.2402 . $.9957
BODY WEIGHT 1b. 525 151.61 .3884 ,.25 =24 &4 3458 360 164.19 .0174 64.42 =21 19 .011§ $.0812 ».3822

PR L R A L R P P L L P L L L P L L L L L L e P L L L L L L L LT L LR P PR LY YL R R L L L P L L L Tl A T O WP T AP

CHANGE ur FINAL VISIT FROM BASELINE ANR % CHANGE FROM BASELINE WERE CALCULATED FOR EACH PATIENT AND THE MEANS OF TMESE CMANGES
DETERMINED. . _

XIanadday
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OCD FINAL SAFETY UPDATE: PEDIATRIC/ADOLESCENMT FLACERQ-CONTROLLED STUDY

PROTOCOL 498

MEAN BASELINE AND NEAM CHANGE FRON BASELINE IN VITAL SIGNS AND BODY WEIGHT XN SERTRALINE COMPARED WITH PLACERO PATIENTS.

arsdasnsescasssesesw svnwhedeatanssdeodasvhvietsbeSassdeernioeteSESdagne st rad el raass tad s r P rBeP el Sel B, B ErBlEaER BN B EBADEGESEERGETSD S

CE LTI LI PR P PR P Y P S R L L R A R T L LY L L T L e e N NNl L I L I LI T O Y T T T T I T I T I T

P T T Y s‘“.n!“ YT T T Ty Py LY L LY LT L LT TN PN "_‘csan L R A Ty e ==y

. HEAN  ~--CHARGE FRON BASE --- MEAM X MEAN  =--CHANGE FROM BASE --~- NEAN X
VITAL SIGN M PRASELINE MEAM 3.D. NIN  HAX CHANGE N BASELINE MHEAN S.D. HMIN X CHANGE
SUPINE
SYSTOLIC 3P mmllg 92 188.15 -.037 9.83 -34 3 -.39 24 106.78 0.766 9.82 =22 :ﬁ 1.191
SUPINE
‘DIASTOLIC BP mmMg 92 &4.75 -1.27 12.78 -0 42 ~.028 94 63.70 .0638 9.3%8 -22 26 1.741
SUPINE
HEART RATE bpn 92 77.08 ~-.228 11.82 -3¢0 24 1.397 9 77.07 1.064 10.B2 2% 32 2.2
STANDING :
SYSTQLIC BP amnlig 92 108.11 «1.%4 10.05 ~-24 20 -.731 94 107.34 ~.2%6 10.79 -2b 26 .2479
STANDING |
DIASTOLIC BP axHg 92 67.32 1.087 12.2¢ -31 32 3.704 9% &7.62 -~.%% 9.87 -~27 22 .3519
STANDING
HEART RATE bpm 92 84.9¢ -1.35 12.9% =36 24 .0A78 9 83.73 2.6447 14.3% 34 60 A.84¢

f

RODY MEIGHT 1b. 92-195.4% 5815 4.15 -)1 12.§6 9263 9% 105.15 2.8524 3.37 -6 . 13 2.é05

P-VALUE
OF NEAN
BASELTINE

favcewoe

9.3925

0.492%

¢.9993

€.639

$.2378

8.58238

8.9598

F-YALLE
Of NEAN
THANGES

0.2626
0.6106%
9.4577
9.4718
9.3048
e.0599

&.0944

CHAMGE OF FIMAL VISKT FROM BASELINE AND % CHAWGE FRON DASELINE WERE CALCULATED FOR EACH FATIENT AMD THE MEANS OF THESE CHANGES

DETERMINED. .

XIQN3adav
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TABLE 49: OCD FINAL SAFETY UPDATE. ALL PLACEBO- COKTROLLED STUDIES.
PROTOCOLS 2377248, 371/372, 546, 495

INCIDENCE OF CHANGES FROM BASELINE IN ECG.

PR P Y L L T Y T T I P P R T R LR L i L L Y R e E - CX T Y T L T o Y Ll

fAMBER OF PATIENTS ()

A - e D e e e o e PR R e W R R L S M T R R

BASELINE/VISIT SERTRALINE

PLACERD

LN=445) (N=280)
NORHAL /NORHAL 259 (58.2%) 178  (61.82)
NORMAL /ABHORMAL 70 (15.772) 39  113.5%)
ABNORMAL/NORMAL 23 t 5.2%) 13 4.57)
ABNORHAL /ABNORHAL 93 {20.97) 58 (20.1%)

P-VALUE

reerreasen

SERTRALINE
VS PLACEBD

0.382

e e P R B e P DR T M e e S N R A A R R = - - - - - w . eSASAsBASEANEEREAC AR e e

HOTE: INCIDEMCES FOR ALL VISIVS Htl‘ SUHMARIZED,

PATIENY REQUIRED A BASELINE ECC AND AT LEAST ONE ADDITIOHAL ECC IN ORDER TO BE INCLUDED IN THE SUMNARY .

ECG DATA NOT AVAILABLE FOR STUDY 336. -

1 FISHER'S EXACT TEST (YWO-TAILED) WAS USED TO COHPARE THE PRUPORTION OF FATIENTS

WHO HAD AT LEAST ONE ABNORMAL ECG DURING TH: TRIAM., GIVEN THAT EACH DASELINE ECC WAS NORMAL.

PROGRAN: SOCDEKS IM CJIML
DATE 1 260CT96 TIME:14:50 '

X1QN3d4av
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TABLE 74: OCD FINAL SAFETY UPDATE: PEDIATRIC/ADOLESCENT PLACEBO-CONTROLLED STUDY.
PFROTOCOL 9@

INCIDENCE OF CHANGES FROM BASELINE IN ECG.

eoassroscTesesnes A S e L P R R L ek M N e S e W EX Y T Y TR Y Y Yy L Y Y Y P Y P Y Y R A P T R Y P AT Y Y LY YY)

NUMBER OF PATIENYS (X)

T I Y YT Y P T Y T Y T TR TR W A PR

SASELXNE/VISIT : _ SemtRALINE ___hactuo
(N=91) (Na95)
NORMAL /MORMAL 1  (67.0%) 67  (70.5%)
MORMAL /ZADNORMAL is 116.8%) 13 {15.7X)
ABNDRNMAL /NORMAL $§ (550D 7 (7.4%)
ABNORMAL 7/ABDNORMAL 10 (11.062) ] { 8.4%)

----------------------------------------------- Y TR T Y T T R P Y PR P Y YT P Y L e Py T Y

NOTZ: INCIDENCES FOR ALL VISITS WERE SWIIIZEII.

PATIENT REQUIRED & BASELINE ECC AND AT LEAST OKFDIDDITIDHAI. ECC XN ORDER TD BE INCLUDED IN THE SUMNARY,

THE CONDITRONAL TEST CONPARING THE PROPORTION OF PATIENTS WHO HAD A NORHAL SASELINE ECG AND AT LEAST OME
ADMORNAL FOLLOW-UP ECG RESULTED XM A P-VALUE OF 0.677 (USING FISHER'S EXACT TEST).

PROGRAN: SGI0EXKC IN CIML
DATE : 13UN% TINF:15:28

XIAN34dV

RAR AR N

86
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Appendix 8.7
(Safety Update)

Summary ©f Serious Adverse Events Occurring in Sertraline
Treated Patients and Considered Unlikely to be Drug Related

Treatment: Sertraline
Patient Serious Day of Onsst Doss at CGnaet Commant
Identifiar Adverae (Prom fixst
(PID) Expearience doss of atudy
medication)

#13 (8BNC1TT) Fracture 68 100 Fell and fractured right

' Ankle, remained in study
#0591 (STL-NY- Carpal Tunnel 95 200 Continued Sertraline
91007-0U)
#9006 5. Ideation 88 200 Suicidal ideation 15d after
{93N7105-615) D/C sertraline {D/C due to

depresaion

#9003 Breast Cancer 15 so D/C
(33IN7106-615)
#9013 Cholecyatitis 79 200 Pre-existing cholelithiagis
{93N7111-615) Continued i1 study
#9007 Fracture 112 S0 Lost to follow-up
(33IN7119-615)
#5005 Auditory 80 200 D/C
(53N7113-615) Hallucinations

Muscle twitch -
#9012 fracture 64 200 Fracture to cheek bone after
(93N7107-615) Roller nlading, remained

in study

#5015 Renal Calculus 10 S0 Procedures, paticnt remained
($IN7113-615) in scudy
#9005 Fibroids 330 200 Remained in study
(93N7110-615)
#9045 Ulcers 27 50 Endos copic procedurs
(93IN71009~-615) Remained in study
#9023 Renal Colic 106 200 Ramained in study
(93IN7121-615)
#9040 Laminx 196 200 Remained in study
(9INT105-615)
#9033 Rectocele 28 50 D/C dus to protocol violation
{33INT102-615)
#9035 8. Ideation 264 200 D/C

(93N7102-615)

99
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#2513 (STLNY
34-0Q2)

#5201-2
(STL JP 92004)

#12(88NO171-
371/372)

#28 (88NO171-
371/372)

#38(8ON0C179-
3171/372)

#9 (8BNO174-
371/372)

#1313 (88N1079-
371/371)

#L-14
{90N0171-494)

#5 (30NG171-
494)

#1143(007)

#0135 (336)

#524(92-

NOO54-498)

#14 (92N0O58-
525}

#21(91N0242-
536)

#511(92N0053-
536}

#211{(92N0071~-
550)

och

Panic

GI Bleed

Right Calf Paip

Pregnancy

S. ldsation

Seizure

0.D.

Hemorrhoidx

Q.D.

S. ldeation

Attentcion

Daficit disorder

Oppositional
Behavior

Cervical

Mono Nucleosis

Motor vehicle
Accident

76

7%

a

as2

86

146

418

215

68

22

32

35

206

43

N/

200

a5

S0

Jo0

100

200

200

50

S0

200

200

200

75

200

/¢

Pt d/c atudy on his own dus
Lo worsaning OCD

0.D on unspacifiad drug D/C
Ko active bleeding site found
b/C

Thrombophlebitis ruled ocut
D/C

b/C
Secondary to deprasaion
Resolved after 1 day

H/O seizures not hospitalized
D/C

Took 1000 mg of sertraline
H/0 suicidal gesture

D/C
Took 2250 mg of sertraline
p/C

H/0 mood swingas Rx with
carbamazapine

Exacerbation of ANO
n/c

Pre-existing Dx
Wreatling injury D/C

D/C

Continuod
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Appendix 8.7 (Comntinued)

(Safety Update)
Summary of Sarious Adverse Events Occurring in Comparator

Treated Patients and Considered Unlikely to be Drug Related

[ 91

Treatment: Comparator
Patient Serious Day of Onset Dose at Onset Comrment
Identifier Adverse
Experience
#268 (90NO131) Appendicitis 94 250 Hospitalized for
Appendectomy
Remained in study
#360(STL-NY- Lingual Tumor 15 N/A Gloasectomy, remained
91007-19} in study
#027(91- Seizure 61 N/} No neurological
50723-234) Saquelae D/C
#306 (STL- Depresgsion 8 20 mg/d D/¢C
NY-002) Anxiety
#105(007~5) Suicide 36 50 Took 750 mg of
Actempt Clomipramine
i.. R/0 suicidality
#112(007-5) Suicide 101 50 Family H/O depregsion
Attempt D/C
#984 (007~9) Suicide 46 150 i#/C euicide attempts
Attempt X2
#084 (007-4) Vomiting 1 S0 Appendicular

Anxiety

Peritonitia D/C
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Appendix 8.7
{(Safety Update)
Summary of Serious Adverse Events Occurring in Placebo
Treated Pati mts and Considered Unlikely to be Drug Relatad

Treatment: Placebo

Patient Sericus Day of Onsct Dose at Onset Cooments
Identifier Adverse
Experience
#8 (88NO172) Hernia 46 Remained in study
#24 (88BND176) QCD 13 Ingufficient clinical
Response D/C study
#41(88BNO173) Abd pair 260 No patheology found
Low HCT Continued scudy
#190 Right ductal 28 Lumpectomy
{91NDOSS) Cancer Cutcome not known
#0024 CCD 17 Insufficient clinical
{336-200) Response D/C
#0172 QCD 13 Insufficient ¢linical
{336-216) Response D/C
#0199 QCD 78 Insufficient c¢linical
(336-186) Response D/C
#0018 Anxiety 64 D/C
(336-198)
#0152 QCD 21 D/C
(336-216)
40007 oCcD 41 D/C
(336-183)
#2 (BBNO173- Insomnia 51 History of insomnia
371/372) Moderate
Stimulation
#131(336) Insomnia 3 D/C
Agitation

Anxiaty
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Dcw.'o‘f

REVIEW AND EVALUATION OF CLINICAL DATA

APPLICAYION INFORMATION

NDA #
Sponsor:
Clock Date:
DRUG NAME
Generic Name:
Trade Name:

DRUG CHARACTERIZATION

Pharmacological Category:

Proposed Indication:

'osage Forms, Strengths &
tes of Administration:

REVIEWER INFORMATION

Clinical Reviewer:

Review Completion Date:

19-839, Suppiement # 02
Pfizer

May 15, 1992

Sertraline Hydrochloride

Zoloft®

Selective serotonin reuptake
inhibitor
Obsessive Compulsive

Disorder

Marketed 50 and 100 mg
Tablets

James F. Knudsen, Ph.D.,
M.D.

March, 1995
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1
1.0 Material Utilized in Review

1.1 Material from NDA

The following is a list of specific items reviewed.

DATESUBMITTED MATERIAL

21.1 May 14, 1992 Application summary

21.3.5 May 14, 1992 Human PK and individual
reports

21.6-10 May 14, 1992 Clinical data

safety information

3l.! December 21, 1993 Report for prtocol
371/372 cumulative data
of patiects in continuation
phase

32.1 January 13, 1954 Final repont for protocol
546

32.2-3 January 13, 1994 Patent data listings of
wacol 546

21.11 May 14, 1992 Integrated summary of '

1 May 13, 1992 Fei,-Jic adverse
I experience repont (12/91-

3/92)
l 1 July 31, 1992 Periodic adverse

experience report (3/92-
6/92)

May 6, 1993 Periodic adverse

experience rcport (10/92- J

12/92)

April 26, 1994 Periodic adverse
experience reporn (7/93-
9/93)

Periodic adverse

experience report (10/93-
12/93)

Jupe 14, 1554

June 23, 1994
July 26, 1994

Annual report 1/93-12/93

] Rn for protocol 495
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(CONTINUED)

VOLUME DATE SUBMMTED MATERIAL
N/A July 15, 1994 Response to a request of June 8,
., | 1984 - completed tables of safety
data.
N/A August 17, 1964 Response to request for a table of

adverse events occurring at 1% with
the 3 placebo-controlled trials,
237/248, 371/372 and 5486.

N/A September 28, 1994 Response to a request for literature
review for safety information related
to sertraline.

N/A October 19, 1934 Response to a request of a list of
serious adverse events occurring in
compieted and ongoing OCD
studies.

N/A October 25, 1994 Response to a reques: for a list of
countries where Zoloft is approved
& for additional safety information.
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VOLUME
N/A

(CCNTINUED

DATE SUBMITTED
Octcber 27, 1994

< "TERIAL

Response to a request for tables
illustrating patient distribution by
duration and mean dally dose;
numbers of patients completed or
discontinued.

N/A

November 23, 1994

Response to a request for a
summary of four cases (previously
submitted Oct. 19. 1994) of seizure
with 8n estimated denominator of
this event, and a list of countries
where Zoloft is approved.

N/A

February 14, 1885

Response to a request for a
chronological list of submissions
and an updated annotated package
insert.

e —
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1.2 Related Reviews

NDA #19-839 (Sertraline for depression)

1.3 Other Resources

The Zoloft® Summary Basis of Approval (12/4/81), Supervisory overview for
Zoloft®(August 9, 1891) the Division file, the Periodic Adverse Experience Reports

for Zoloft® (for depression) and Annual Reports tor 2oloft® for cepression were
consulted for this review.

2.0 Background
2.1 Indication

Obsessive compulsive disorder (OCD), until recentiy, was considered rare and
difficult to treat. The National Epidemiology Catchiment Area (ECA) survey
estimated the prevalence of OCD to be as high as 2.5%. [t is now generally
agreed *hat OCD is a common psychiatric disorder, with a prevalence exceeding
that ci schizophrenia (DeVeaugh - Geiss,). Annu Rev, Med. 44:53,1993).

A number of biclogical markers point to a defect in serotonergic
neurotransmission in patients vith OCD. This seems to be supported by the
responsiveness, in some cases, of OCD symptoms to modulation of serotonin
transmission, more specifically, by the serotonin reuptake inhibitors.

Currently, clomipramine, fluoxetine and fluvoxamine are approved for the treatment
of OCD in the United States.

Sertraline (Zoloft® is marketed in the United States as an antidepressant,
Sertraline, a selective serotonin reuptake inhibitor, is structurally dissimilar from the
tricyclics, tetracyclics or other currently marketed drugs with
antiobsessive/antidepressant properties and hence, devoid of some of the adverse
cffects commonly reported to occur in patients treated with these drugs.
Sertraline doas not produce orthostatic decreases in blood pressure, tachycardia,
or changes in the elactrocardiogram. The incidence of anticholinurgic side effects
is not significantly different from placebo.

2.2 Related INDs and NDAs
IND

IND
IND
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)
2.3 Administrative History

The NDA for sertraline tablets in the treatment of depression was approved
December 30, 1991. The OCD supplement was submitted by Pfizer on May 14,
1992. Data irom two placebo-controlied clinical studies (protocols 237/248 and
371/372) were submitted. Data from a third study (protocol 546) were submitted
January 13, 1894,

The Agency requested submission 10 -0 NDA of a recently completed study,
protocol 495 entitled "Double-Blind Comparison of Sertraline, Clomipramine and
Placebo in OCD".

At a meeting with the firm on March 1, 1990 general agreement was reached that
the depression datasbase could be used to support safety for an OCD NDA
submission. At that time it was indicated that as far as patient numbers were
concerned, two well controlied studies would suffice (about 300-400 patients).

24 Directions for Use

Under INDICATIONS AND USAGE of the proposed labeling, the sponsor notes
that the efficacy of sertraling in the treatment of OCD has been established in 8-12
week double-controlled trials. However, OCD patients have been treated in a
doubie-biind fashion for an additional 40 weeks and have had a higher rate of
sustained response than placebo. There are no new precautiois specific for OCD
therapy. With respect to dosage, the proposed labeling advises a maximum dose
not greater than 200 mg/day for any indication.The starting dose is 50 mg once
daily. Effectiveness of sertraline for any indication has been demonstrated in the
dose range of 50-200 mg/day.

2.5 Foreign Marketing

As of October 25, 1994, sertraline has not been approved for use in QCD in
foreign countries. Sertraline has been approved for use in major depressive
disorders in several countries.

3.0 Chemistry

This is a marketed product. There are no chemistry manufacturing and control
issues to be addressed for this NDA suppiement.

4.0 Animal Pharmaco’ gy

Sertraline inhibits presynaptic reuptake of serotonin without detectable antagonism
of norepinephrine or dopamirie uptake. The drug has little affinity for cholinergic,
histaminergic, GABA or adrenergic receptors. Animal toxicologic studies have
demonstrated anorexia, CNS stimulation, convulsions (at higher doses), increased
locomotor activity, and some mild liver toxicity. No teratogenicity was attributed
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to sertraline in animal studies. The carcinogenicity studies did not reveai any
definitive signals of oncogenic potential.

5.0 I}scription of Clinical Data Sources
5.1 Primary Development Program
5.1.1 Study Type and Desjgn/Patient Enumeration

The primary clinical development program for sertraline in the weatment of OCD
consisted of 3 placebo-controlled clinical studies performed under 3 protocols and
one active control comparison study with clomipramine and placebo. The study
designs are summarized in the following table.

Placebo ard Active-Controlled Stdies

Protocol DB, parallel group, 11 center, 12 week fixed-dose trial,
371/372 sertraline v. placebo, outpatients, OCD (n=approx. 80 in each
and 494 cf rour treatment groups); sertraline 50mg, 100mg, 200mg qd
and placebo responders could continue double-blind therapy
for an additional 40 weeks; Protocol 484, open, 11 center, 52
waek, flexible-dose trial, responders (N=59) who completed
protocol 371/372; sertraline 50-200 mg qd.

Protocol DB, parallel group, 6 center, 8 week (pius 2 weeks down
237/248 titration), fiexible dose trial, sertratine v. placebo, outpatients,
OCD (n=43 or 44 patients in each of two treatment groups);
sertraline 50my-200 mg qd.

Protocol DB, parallel group, 10 center, 12 week, flexibl2 dose trial,
546 sertraline v. placebo, outpatients, OCD (n=appiox. 80 in each
of two treatmeni groups); sertraline S6mg-200 mg qd.

Protocol DB, parallel group, 17 center, 16 week, flexible-dose trial,

495 sertraline v. clomipramine (25mg-250mg) v placebo,

outpetients, OCD (N=approx. 86 in each treatment group);
sertraline 50mg-200mg qd.
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Table 5.1.1 provides a summary enumeration of subject/natients participating in
the completed trials in the development OCD program.

Table 5.1.1

Summary of All Completed OCD Studies in the Integrated Database
{cut-off date: 6/30/94)

ENUMERATION BY
TPEATMENT GROUP

POOLS BY STUDY SERTRALINE
DESIGN

| PLACEBO CONTROLLED

UNCONTROLLED**
OTAL

+ Protocols 237/248 and 546
ok Protocol 494 (twenty-seven of 33 patients previously treated with sertraline
in Protocol 371/372).

Through June 30, 1994, the total exposure to sertraline in OCD trials (pooled data
from protocols 237/248, 371/372 and 546) was 140 patient years; exposure to
placebo was 54 patient yaars.

Appendix Table 5.1.1 lists all OCD studies reported by the sponsor with a brief
description of each. Data from protocols 371/372, 237/248, 546 and 494 are
inciuded in this safely review. The remaining studies have either not been
ccmpleted or data were not available ut the time my review was implementead.
Appendix Table 5.1.2 provides a list of the approximate numbers of sertraline OCD
patients who have completed or discontinued treatment in ongoing or not-yet-
submitted completed studies as of 10/10/94. Worldwide, approximately 577
sertraline-treated patients have been enrolled in OCD studies.

The yet to be submitted studies were also screened for serious events (cut-off
date, October 7, 1994).
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5.1.2 Demographics

Table 5.1.2 presents the demographic profile for patients pasticipating in the OCD
placebo-controlled studies.

TABLES.1.2

DEMOGRAPHIC PROFILE FOR OCD STUDIES*

Sertraline N=370 Placebo N=209
Mean (yrs) 38.6 37.5
Range (yrs) 18-77 18-88
Groups (%)
<40 (yrs) 217 (59) 135 (65)
40-64 (yrs) 142 (38) 67 (32)
>65 (yrs) 11 (3) 7 (3)
Not Reported 0 (0) 0 (0)
SEX (%)
Female 146 (39) 76 (36)
Male 224 (61) 133 (64)
Not Reported 0 (0) 0(0)
RACE (%)
( White 362 (98) 201(96)
Non-white
Not Reported

in the uncontrolled extension study were not mcorporatad into this dataset.
Therefore, the total sertraline exposure 1s 370 rather than 376.

As seen from Table 5.1.2, the OCD patients were more often males, primarily

Caucasian and less often elderly.
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5.1.3 Exteat of Exposure (dose/duration)

Table 5.1.3 displays the mean daily dose and duration of sertraline treatment for
patients in the OCD placebo-controlled clinical trials. In terms of the proposed
daily dose range of 50-200mg, some 74% of the patients in the pooled data set
received daily doses above 50mg/day. Slightly more than haif of the patisnts
received sertraline for at least one month, and approximately one quarter received
the drug for more than 6 months. .
Table §.1.3
Number (Percent) of All Patients Receiving Sertraline
According to Mean Daily Dose and Duration of Therapy
(N=369) °

Dose Range (mg)

Duration 101-150 | 151-200
{days)

1
2-10
11-31
32-80
91-180
181-364
> =365

(%)

Pooled data from Protocols 237/248, 371/372 and 546. Sertraline dose and
duration of therapy for one patient, 91N0QS1, #111 (Protocol 546) unknown,
hence, total number of patients is 369 rather than 370.

5.2 Secondary Sources
5.2.1 Non-IND Studies

Protocols 336, 601, 004 and 602 (studies conducted in New Zealand and Japan)
were non-IND studies. These protocols are summarized in Appendix 5.1.1.
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5.2.2 Post-Marketing Experience

Sertraline has been appraved for the treatment of depression in the United States
since December 30, 1991. The drug is marketed in 43 other countries for the
treatment of depression. Sertraline has not been marketed for OCD, therefore, the
post-marketing data experience has occurred in the treatment of depression.

From November 19, 1990 through June 31, 1994, the patient exposure for
sertraline is estimated at Jatient days of therapy. This information
can be broker down as follows:

United States
Worldwide (excluding US)
Total patient days of therapy

e ——

During the time period from December 30, 1991 (the date of approval in the
United States) to October 20, 1994, there were a total of 5,158 adverse events (all
cases spontaneously reported to Pfizer, cases of sefious adverse events reported
‘rom adverse event registries, and reports of serious acverse events published in
the medical literature) entered into the Pfizer early alert database. Of these, 1,099
were considered sericus.

Also during this time period there were a total of 145 cases where death was
reported as the event outcome, or the event reported was “death®, "sudden death”
or "death by suicide" entered into the database. Of these, 92 involved non-clinical
study cases, S52involved cases reported from Pfizer sponsored clinical studies and
one involved a case reported from a non-Pfizer sponsored clinical study. An
itemized listing of causes of death is provided in Appendix Table 5.2.2.

523 Literature

The Medline electronic database provided a list of references under the key words
"sertraline" (Zoloft) and "obsessive compulsive disorder” (OCD). The literature
reviewed did not contain any new safety information that would affect the
conclusion about the safety of sertraline.

The company availed itself of searches ot the commarcial databases, namely
MedLine, Excerpta Medica and Biosis, to obtain worldwide literature relevant to the
clinical use of serraline. Clinical publications cited in the Zoloft database from
January 1991 through June 1994 were retrieved and submitted (contained in 3
volumes). In a review ot these publications for evidence of sertraline-associated
satfety issues, there was no obvious indication of any safety concerns which had
not been addressed eisewhere.
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6.0 Human Pharmacokinetics

Sertraline is rapidly absorbed after oral administration. The oral absorption of
sertraline is not significartly affected by food (AUC was slightly increased when
sertraline was given with food).

Mean peak piasma concentrations (Cmax) occurred between 5 to 8 hours after
oral dosing. Sertraline is highly bound to human serum proteins. The parent drug
undergoes N-demethylation to desmethyisertraline which is less active than the
parent drug. Both compounds then undergo oxidative deamination and
subsequent reduction, hydroxylation and giucuronide conjugation.

The elimination hali-life of sertraline is 26 hours and for N-desmehyisertialine 62
to 104 hours. Patients with hepatic dysfunction have impalred clearance.
Consequently, a lower or less frequent dose should be used.

Sertraline is a substrate for the cytochrome P450 isozyme 206. The biochemical
activity of this drug metabolizing isozyme is inhibited to a certain extent by
sertraline. Thus sertraiine may increase the plasma concentrations of co-
administered crugs that are metabolized by P450 206. Consequently,
concomitant use of a drug metabolized by P450 206 with sertraline may require
lower doses than usually prescribed for the other drug.

No additional biopharmaceutics studies were performed for this submission.
However, therapeutic drug monitoring occurred and results supported a linear
dose concentration relationship tor sertraline and its metabolite but reveal no
reiationship between plasma drug or melabolite concentration to clinical
improvement.

7.0 Efficacy Findings

Refer to Dr. R. Hamer's review.

8.0 Safety Findings

8.1 Methods

The sponsor has generated an integrated OCD database that compares data on
376 sertraline-treated patients and 209 piacebo-treated patients. Safety findings
from these database formed the primary source for the safety review. A search
for serious events included evaluation of deaths, dropouts for adverse effects and
an evaluation of other events identified as serious by the sponsor.

Sertraline is marketed domestically and internationally for the treatment of
depression. Therefore, a considerable amount of satety data exists for sertraline
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from both premarketing and post-marketing surveillance. Safety data from OCD
clinical trials were compared to the safety profile for sertraline in the treatment of
depression.

Additionally, Periodic Adverse Experience Reports and Annual Reports for
sertraline (marketed for depression) were reviewed to ascertain any unusual
trends or potential problem areas. Post-marketing surveillance data for sertraline
(marketed for depression) from the United Kingdom and pubiished literature were
reviewed for increased frequency of reporting and potential problem areas with
respect to safety issues.

8.2 Assessment of Deaths
Thera have been no reports of deaths in sertraiine-treated OCD patients in either

completed (N=376) or not-yet submitted studies (N=577) as of the cut-off date
October 10, 1994,
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8.3 Assessiaznt  of Dropouts
83.1 Overall Pattern of Dropouts

Table 8.3.1 chows the percentege of premature dropouts by treatment groups and
reasons in the OCD placebo-controlied studies.

Table 8.3.1
Dropout Rates and Reason by Treatment Group
(for Pooled Studies)

Percent Dropping Out

Reason for Dropout Sertraline Placebo
(N=370)*

Lack of Efficacy 9%
Adverse Experience 13%
0%

verseexpemnce locludes  nlercurrent o m . Nop-treafinent related includes
chose to discontinue, lost-to-follow-up, protacol vmhnon md od:er reasons.

These data are for wcute phases of the tnals. The N=370 rather than 376 because 6 patients in the exiznsion
trial {protocol 494) are not included.

Premature dropouts were more frequent in the sertraline group for adverse
experiences and more frequent in the placebo group for lack of eificacy.

In the fixed-dose study (protocol 371/372) more sertraline-treate. | patients expoosed
to the higher doses of 100 mg (13/81, 16%) and 200 mg (1430, 13%)
discontinued prematurely due to adverse experiences than those patients treated
with the lowest dose of 50 mg (3/80, 8%). The lowest dose compared favorably
with the placebo-treated patients (6/84, 79%) with respect to premature
discontinuations from the study. Similarly, more sertraline-treated patients at the
two higher doses of 100 mg (11/81, 14%) and 2 mg (10/80, 13%) discontinued
duse to insufficient clinical response than patients exposed to the 50 mg dose of
sertraline (7/80, 9%). COf the placebo-treatec patients, 17% (14/84) discontinued
due 1o insutficient clinical response.

The fixed-dose 12 week study included an additional 40 weeks of double-blind
treatment cf responders. Four of 96 (4%) sertraline-treated responders and one
of 22 (4%) placebo-treated patients entering this continuation phase discontinued
because of adverse experience (as noted in sponsor’s Table 2C, P. 60, Vol. 1,
December 21, 1993 submission).
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8.3.2 Adverse Events Associated with Dropouts

Adverse events associated with dropouts (in the pooled OCD trials protocols
237/248, 371/372, 546 and 484) in > 1% of sertraline-treated patients are
displayed below:

PERCENTAGE OF PATIENTS DROPPING OUT"

SERTRALINE PLACEBO
(N=376) (N=209)
Psychiatric Disorders
Somnolence 2% 0%
Anxiety 2% 1%
Insomnia 2% 1%
Libido Decreased 1% 0%
Nervousness 1% 0%
Gastro-Intestinal Disorders
Nausea 2% 0%
Diarrhea 1% 1%
CNS and PNS wL.sorders
Headache 1% 0%
Body as a Whole-General Disorders
Fatigue 1% 0%
Pain 1% 0%

Pooled data for the three placebo-controlled studies 237/248, 371/546 and
one open-label study (protocoi 494)

Fei comparison, in a larger pool of data in all U.S. premarketing trials of sertraline
(N=3267), the most common (>1%) adverse ovents leading to premature
discontinuation were the following: nausea (4%), dizziness (2%), headache (2%),
tremor (2%), diarrhea (2%), fatigue (2%), agitation (2%), insomnia {2%).
somnolence (1%) and sexual dysfunction in the male (1%).

in both the OCD and non-OCD databases adverse experiences associated with
discontinuation in sertraline-treated patients were 1nost frequently associated with
psychiatric, gastro-intestinal and CNS/PNS disorders.
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8.4 Other Specific Search Strategies
8.4.1 Search for Emergence of Suicidality

it has been alleged that a small minority of patients treated with other members
of the SSRI! ciass have experienced the emergence of suicidal ideation. Therefore,
the sertraline data base including the OCD ddtabase were searched for suicide
attempts and emergence of suicidal !t‘:!eation.

In OCD clinical trials (placebo-controllied and open-labelled), there were no reports
of suicides in sertraline-treated patients (N=376).

There were 2 events classified as suicide attempts in sertraline-treated patients
(2/376; 0.7%) and one event classified as a suicide atte mpt in the placebo-treated
patients (1/209; 0.5%).

Two OCD patients, one treated with placebo ar.d one treated with 200mg
sertraline exhibited suicidal ideation.

The less than one percent incidence of suicidality in all sertraline-treated OCD
patients is equivalent to tha 0.4% incidence seen in the non-OCD sertraline-treated
patients.

Since the submission of this supplemental NDA, there have baen additional OCD
studies either completed or ongoing {see Appendix Table 5.1.1) in which suicidal
ideation (N=7 ), suicidal gestures {(N=3 ) and suicidal tendencies have been
reported in sertraline-treated patients. Additionally, there have been 2 reports of
suicide attempts in studies which remain blinded as to treatmont.

8$.4.2 Search for Sericus Adverse Events

Pfizer defined serious adverse experiences as events which: were fatal, were life-
threatening, or potentially life-threatening, resulted in permanent disability, required
hospitalization or prolongation of a hospital stay, involved cancer, a congenital
anomaly, or the resuit of a drug overdose or which suggested significant hazard
to the patient. The lists of serious adverse events were generated from the Pfizer
early alert safely cdatabase and divided into serious events from those studies
included in this supplement as well as additional studies that were not submitted
as part of suppianiental NDA. A total of 12 serious events were reported in the
integrated safety database as of the cut-off date of June 30, 1994. Among the 12
patients, 2% (8/376) were in the sertraline group, while 2% (4/209) were in the
placebo treatment group. Case reports from the sertraline-treated patients were
reviewed.
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in addition, there have been 24 reports oOf serious events in sertraline-treated
patients enrolled in ongoing or completed studies, not included in this
supplemental NDA for OCD (cut-off date, October 7, 1994), as well as 4 placebo-
treated and 4 active-control-treated.

Certain of these events are discussed under specific sections of this safety review
{i.e., suicide attempts-inciuding overdose, emorgence of suicidal ideation, seizure,
changes in laboratory values). The remainder are presented under section 8.7
entitied “Summary of Other Serious Adverse Events Unlikely to be Drug Related".
NarratiL @ summaries G didpouts due to medical events in all sertraline-treated
patients were reviewed tor serious adverse avents. Mo additional serious events

were located.
8.5 Other Safety Findings
8.5.1 ADR Incidence Tables

The table which follows enumerates the adverse events that occurred at a
frequency of 1% or more among sertraline-treated patients who participated in the
placebo-controliea OCD studies comparing sertrafine with placebo. The preferred
adverse experience terms are used as listed in the Pfizer WHO Adverse Event
Coding Glossary. For comparisons, Appendix 8.5.1 gives the analogous table as
it appears in the current Zoloft® labeling, (September, 1993) for adverse events
from placebo controlled-depression trials.

in both the OCD database and the depression triz* database, the most frequently
reported adverse events following sertraline acministration were psychiatric,
gastrointestinal and central/peripheral nervous system complaints. The majority
of the reports of saevere adverse experiences occurred within these 3 body
systems,
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Treatment Emergent Adverse Experience Incidences
In Placebo-Controlled Trials*

Percentage of Patients Reporting Events

Adverse Experience Sertraline Placebo
(N=2370) (N=209)

Autonomic Nervous

System Disordcrs

Mouth Dry 13

Anorexia 11

Ejaculation Failure 10

Appetite increased 4

impotence 3

Hypertension 1

Body As A Whole

Fatigue

Back Pain

Pain

Hot Flushes

Chest Pain

Fever

Malaise

Rigors

Asthenia

Central & Peripheral Nervous

System Disorders

Headache

Dizziness

Tremor

Paresthesia

Hypertonia

Hypoesthesia

Convulsions

Twitching

Hyperkinesia

Gastro-Intestinal Disorders

Nausea

Oiarrhea

Dyspepsia*

Abdominal Pain

Constipation

Flatulence

Vomiting

Tooth Caries Aggravated
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Treatmnent Emergent Adverse Experience Incidences
in Placebo-Controled Triais* (continued)

Percentage of Patients Reporting Evenis

Adverse Experience Sertraline Placebo
(N=370) IN=209)
Hearing & Vestibular Disorders
Earache 2 2
Tinnitus 2 2
Heart Rate & Rhythm Disorders
Palpitations 4 1
Metabolic & Nutritional Dis( . .css
Weight increase 6 1
Woeight Decrease 2 1
Thirst 1 0
Musculo-Skeletal System Disorders
Myalgia 2 3
Arthralgia 2 2
Arthrosis 1 1
Psychiatric Disorders
insomnia 33 14
Somnolence 16 10
livido Decreased 14 1
Nervousness 9 8
Anxiety 8 7
Agitation 6 4
Depression 4 3
Depersonalization 3 1
Concentration impaired 3 2
Amnesia 8 1
Paronia 2 1
Yewning 2 0
Teeth-Grinding 1 0
Apathy 1 0
Thinking Abnormal 1 o
Suicide Attempt 1 1

Reproductive Disorders, Female
Menstrual Disorder

—
ik
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Treatmert Emergent Adverse Experience Incidences
In Placeto-Controlled Trials* (continued)

Percentage ol Patieats Reporting Events

Adverse Experience Sertraline Placebo
(N=370) (N=209)

Respiratory System Disorders

Respiratory Disorder 5 5
Pharyngitis 5 4
Dyspnea 2 1
Rhinitis 2 1
Coughing 1 2
Enistaxis 1 1
Skin & Appendages Disorders

Sweating Increased 8 1
Rash 4 1
Urticaria 1 Q
Acne 1 1
Pruritus 1 1
Special Senses Other, Disorders

Taste Perversion 3 1
Urinary System Disorders

Polyuria 2 1
Urinary Reatention 2 o
Micturition Frequency 1 1
Vascular (Extracardiac) Disorders

Purpura 1 0
Vision Disorders

Vision Abnormal 4 1
Conjunctivitis 1 1

* Pooied from protocols 371/372, 237/248 and 546.
Each adverse sxperience was tabulated once per patient regardiess of the number
of times it was reported by that patient and the most severe occurrence is shown.

Common and Drug-Related Adverse Events

As an indication of which adverse events may be common and drug-relaied, those
adverse events with an incidence among sertraline-treated patients of >5% and
an incidence at least twice that among placeboc were selacted from the above
table. Thz foliowing were such adve:se events.
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ANS Disorders G! Disorde Metabolic and Nutritional Disorders
Sweating increased® Nausea* Waeight incraase

Diarrhea/l.oose Stoois*

Dyspepsia*

Anorexia
CINS/PNS Disvrdeis  Pevehiatric Disorders
Tremor* Sexual Dysfuncian* (male and female)
Paresthesia insomnia*

Sexual dysfunction includes ejaculation fanure and decreased libide. Terms
foliowed by astericks agpear in the current seriraline labeling (September, 1993)
and meet the above criteria for common and arug-related adverse events in
sertraline-treated OCD patients.

Evidence of Dose-Relatedness for Cartain Adverse Events

The table that follows, Tabie 8.5.1.2, gives the incidence of treatment-emergent
adverse events for thuse events reported by >5% of patients in any treatment
group in protocol 371/372, the fixed-dose study. There was a statistically
significant ditference (p<0.05) in the incidence of side effects Lotween piacebo
and pooled sertraline treatment groups for 6 groupings, specifically, psychiatric,
gastrointestinal, CNS/PNS, ANS, skin and appendages and metabolic/nutritional
disorders.

The study design of protocels 371/372 included a 12-week treatment phase
followed by an additional 40 weeks of double-blind treatment for responders.
During the continuation phase the 3 doses of sertraline were well tolerated.

The incidence, type and severity of adverse experiences were similar during the
initial 12 weeks treatment period of protocol 371/372 as compared to the full 52
week study. Adverse experiences occurring in sertraline-treated patients with a
statistically significantly higher incidence than in placebo-treated patients were
similar in the two study periods with the exception of headache, which increased
from 38% to 44% in the 200 mg treatment group. Tne incidence of adverse
experiences first occurring after week 12 was consistently decreased relative to
their occurrence during the initial 12 weeks of treatment. Only one type of
adverse event (tooth disorder) was reported in more than one sertraline-treated
patient exclusively after week 12 with no occurrences prior to week 12. Fou of
96 sertraline-treated patients (4%) entering the discontinuation phase discontinued
because of adverse experiences. There were no types of adverse experiences,
the appearance or severity of which appeared to be related to the continuation of
sartraline beyond 12 weeks.
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Table 8.5.1.2

Suvmmary of All Treatmeant-Emergent Adverse Events Occuring
at >5% Incidence in Ary Treatment Group

Protocol 371/372
' |
_Incidence in Safety Evaluable Patients |
Sert. S0mg | Sert. 100mg | Ser:. 200mg | Placebo |
(N =80) (N=81) (N =80) (N=84) {
Adverse Experience No. Pts. No. Pts. No. Pus. No. Pts.
(%) (%) (%) (%)
Autopomic Nervous System
Disorders
Mouth Dry 106 {13%) Y(11%) 14 (18%) 9(11%)
Anorexia 11 (14 %) 10 (12%) 10 (13%) 3(4%)
Ejaculation Failure 3(4%) 6(7%) 12 (15%) 1(1%)
Appetite Increased 6 (8% 2(3%) 3(4%) 1(1%)
Body As A Whole -
General Disorder
Fatigue 18 (23%) 14 (17%) 17 21 %) 15 (18%)
Pain 8 (10%) 3(4%) «(3%) 1(1%)
Back Pain S (6%) 5(6%) 2(3%) 1(1%)
Hot Flushes 3@d%) 5 (6%) 4(5%) 0(0%)
Central & Peripheral
Nervous System Disorders
Headache 35 (4%) 30 37%) 38 (48%) 23 (27%)
Dizziness 19 (24%) 17 (21%) 22 (28%) 15 (18%)
Tremor 2(3%) 6 (1%) 13 (16%) 1(1%)
Paresthesia 5 (6%) 8 {(10%) 3(4%) 1{1%)
Hypertonia 2(3%) 4 (5%) 2(3%) 2(2%)
Hypoesthesia 1{1%) 1(1%) 4 (5%) 1(1%)
Twitching 1(1%) 2(3%) 1(1%) 3(4%)
Convalsions 0 O%) Q0 (0%) 4 (5%) 00%)
Gastro-Intestinal Disorders
Diarthea 26 (33%) 27 (33%) 23 (30%) 9(11%
Nausea 20 (25%) 24 (30%) 28 (35%) 13 (16%,
Dyspepsia 8 (10%) S (11%) 15 (19%) 6 (1%)
Abdominal Pain 4(5%) 8 (10%) 5(6%) 8 (10%)
Flatulence 6 (8%) 6(8%) 4(5%) 2(2%)
Constipation 3(4%) 6(7%) 6(71%) 4(5%)
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Incidence in Safety Evaluable Patients
(CONTINUED)
Sert. 50mg | Sert. 100mg ) Sert. 200mg Placebo
(N=80) (N=81) (N=80) (N =84)
Adverse Experience No. Pus. No. Pus. No. Pts. No. Pts.
(%) (%) (%) (%)
Metabolic and Nutritional N
Disorders
Weight Increase 4 (5%) 5(6%) 10 (12%) 1(1%)
Weight Decrease 2(3%) 0 0%) 6 (8%) 1(1%)
Musculo-Skeletal System
Disorders
Myalgia 5 (6%) 2(3%) 2(3%) 3@4%)
Arthralgia 4(5%) 34%) 0 (0%) 2(2%)
Psychiatric Disorders
Insomnia 27 (34%) 26 (32%) 36 (45%) 17 (20%)
Somnolence 14 7118%) 14 (17%) 14 (18%) 12 (14%)
Libido Decreased 11 (14%) 12 (15%) 17 21 %) 1(1%)
Anxiety 2(3%) 9(12%) 11 (14%) 9(11%)
Nervousness 709%) 7 (9%) B (10%) 6 (7%)
Agitation 4 (5% 4 (5%) 8 (10%) 3(4%)
Depression 3(4%) 4 (5%) 4 (5%) 4 (5%)
Amnesia 1{(1%) 1(1%) £(6%) 2(2%)
Depersonalization 1(1%) 2(3%) 4 (5%) 1%
Yawning 00%) 00%) 5 (6%) 0(0%)
Respiratory System
Disorders
Pharyngitis 5(6%) 6 (7%) 6 (8%) 7 (8%)
Respiratory Disorder 5(6%) 3I[@%) S(6%) 7(8%)
Rhinitis 0 0%) 2(3%) 4(5%) 3@%)
Skin and Appendages
Disorders
Sweating Increased 2(3%) 9(11%) 10 (13%) 00%)
Rash 4(5%) 3@%) J(4%) 202%
Special Senses, Other
Disorders
Taste Perversion 2(3%) 1(1%) 4(5%) 1{1%)
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Incidence in Safety Evaluable Patients
(CONTINUED)

Sert, 50mg

(N=80)

Sert. 100mg
(N=81)

Sert. 200mg
(N=80)

No. Pts.
(%)

No. P,
(%)

No. Pu.
(%)

Y

1(1%)

4(5%)

1(1%)

709%)

Adverse experiences that occurred with a statistically greater frequency in one or
more of the sertraline groups, compared with placebo are marked with an asterick
in the table which follows.

Incidence of Adverse Experiences

(Baseline to Week 12)
_ Fixea Dase CD Study (Protocol 371/372)

Number (%) of Patients

Adverse
Experience

Sertraline
50 mg
{(N=280)

Sertraline

100 mg
(N=81)

Sertraline
200 mg
(N=380)

Placebo

(N=84)

Headache
Insomnia

Diarrhea

Nausea

Libido Decreased
Dyspepsia
Anorexia
Ejaculation Failure
Tremor

Sweating Increased
Weight Increase
Paresthesia

Pain

35 (44)*
27 (34)
26 (33)*
20 (25)
11 (14)*
8 (10)
11 (14)*
3 (4)
2 (3)
2 (3)
4 (5)
5 (6)

30 (37)
26 (32)
27 (33>
24 (30)*
12 (15)*
91y
1€ (12)*
6 (7)
6 (7
S(1n*
5 (6)
8 (10)*
34)

Adapted from Sponsor s Table on P 79, m Vol. 2.1 1.

38 (48)*
36 (45)*
23 (30)*
28 (35)*
17 21)*
15 (19)*
12 (13)*
12 (15)*
13 (16)"
10 (13)*
10 (13)*
3 (4)
2 (3)
5 (6)*

23 (27)
17 (20)
9 (11)
13 (16)
1 (1)
6 (7
3(4;
1(1)
1(1)
0 (0)
1 (1)
1(1)
1(1)
0 ©)
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From the examination of this iable, the incidence of adverse experiences appears
1o be aose-related. The 50mg/d serraline treatment group experienced a
statistically significant greater incidence of & adverse events compared to the
placebo treatment group: headache, diarrhea, libido decreased, anorexia and
pain. The 100mg sertraline treatment group experienced a statistically significant
greater incidence of 6 adverse events compared to placabo: nausea, libido
decreased, diarrhea, anoraxia, sweating increased and paresthesia. Twetve of the
14 adverse events listed in the above table occurred in a significantly greater
percentage of sertraline-treated patients receiving the 200mg/d dose compared
with placebo.

Three of the adverse experiences showed a statistically significant dose-related
increase in incidence from 50 to 200 mg. These 3 events were: ejaculation fallure,
tremor and increased sweating.

The majority of all adverse experiences were characterized as either mild or
moderate without significant cifference in severity between groups.

8.5.2 Laboratory Findings

Clinical laboratory data were obtained at screen or baseline and post-dose visits.
The following discussion will focus on the 3 placebo-controlled OCD studies
(237/248, 371372 and 546). The Appendix tables provides proportions of patients
in these pooled placebo-controlied studies who met arbitrarily defined criteria for
changes in laboratory analytes of possible clinical signihi.ance. The criteria for
determining the clinically significant laboratory abnorinalities were identical to the
those used in the non-OCD patient database analyses.

The methods used to evaluate laboratcry data were to examine:

1) clinically significant laboratory 13st abnormalities as defined previously;

2) statistical comparisons of the change from baseline in each iaboratory
analyte;

3) premature discontinuations due to laboratory abnormalities.

8.5.2.1 Blood Chemistry

Appendix 8.5.2.1.1 lists the abnormal chemistry values considared to be of
potential clincial significance.

Appendix 8.5.2.1.2 provides a table which displays the proportion of patients in
the 3 placebn-cuntrotied OCD studies with normal baseline blood chemistry values
and that exceeded the criteria values at some time on assigned treatment. The
incidences of laboratory abnormalities were similar in the sertraline and placebo
groups with the exception of raports of abnormaiities in the biocod analytes
albumin, SGOT, total bilirubin and uric acid, in which the incidence rate was
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somewhat higher in the placebo than sertraline group. Elevations in the blood
analytes cholesterol, glucose and SGPT were reported more frequently in the
sertraline-heatment group.

Sertraline-treated patients did not show a statistically significantly greater
incidence (using Fishers Exact Test) of clinically significant abnormalities
compared with placebo-treated patients for any laboratory analyte.

Serum electrolytes were measured but data were not submitted. Communication
with sponsor revealed that there were no clinically or statistically significant
changes in blood electrolyte measurements. No patients discortinued due to
clinically significant abnormalities in serum electrolytes.

Changes from baseline for each laboratory analytes were examined. Of the 3
placebo-controlied OCD studies, protocol 546 was completed recently. Therefore,
separate analyses were submitted for protocol 546 after the submission of the
other placebo-controlled OCD studies (237/248 and 371/372). A comparison of
the mean change from baseline for laboratory analytes between sertraline and
placebo treatment groups using the Wiicoxon Rank Sum Test revealed a
statistically significant between group difference in the change from baseline to
final visit for the following analytes: total cholesterol, uric acid, SGOT and SGPT
in the pooled OCD studies (237/248, 371/372) and study 546. Data tor *hese
studies for mean change from baseiine are presented below.

7 _ Mean Change From Baseline

e —a

Protocols 237/248 and 371/372

Protocol 546

DRUGS

Analyte

Sertraline
(N=273)

Placebo
(N=125)

Sertraline
{N=86)

Placebo

Cholesterol
(mg/dt)
Uric Acid
(mg/di)

SGOT
{u/L)

SGPT
(u/l)

+7

0.2

+2

-4

Data assimnated from Sponsor's.
Table 16 {p. 54, vol. 32).

+13

-0.5

|
|
|
|
|
i
|
|
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In the entire placebo-controlied OCD database (protocois 237/248, 371/372 and
546) one patient (1/370, 0.3%) prematurely discontinued study drug due to
elevated serum transaminases. The case report was reviewed. Patient #7 (study
88N0178), protocol 371/372, a 27 YOM had asymptomatic elevation of serum
transaminases (SGOT 246 units and SGPT 172 units (NR; 11-36 W/l and 6-43 u/i,
respectively) after 196 days of sertralinne 10C mg/day at which time therapy was
discontinued; transaminases returned to normal 30 days after discontinuing
therapy. No placebo-treated patients discontinued because of chemistry analyte
abnormalities. "

8.5.2.2 Hematology

Appendix 8.5.2.2.1 lists the abnormal hematology values considered to be of
potential clinical significance.

Appendix 8.5.2.2.2 provides a table which displays the proportion of patients with
normal baseline values and that exceeded the criteria values at some time on
assigned treatment in the 3 placebo-controlled OCD studies. With the exception
of the hematology analyte eosinophils in which the proportion of placebo-treated
patients having potentially clinically significant elevations was 3 fold higher than
in the sertraline-treated patients, the incidence of hematology abnormalities was
similar in the sertraline and placebo-treated patients.

There were no statistically significant differences between the sertraline and
placebo groups in the mean change from baseline in hematological analytes.

One sertraline-treated patient (1/370; 0.3%) discontinued from an OCD study
because of a decreased WBC. Patient #14 (study 88N0178), protocol 371/372,
a 22YOM had asymptomatic transient leukopenia; WBC count dropped from 4.2
x 10°uL at baseline [NR: 4-11 x 10%uL) to 3 x 10°/ul. after 27 days of sertraline
{(100mg/d) exposure at which time sertraline treatment was discontinued because
of the patient's request. WBC count returned to the normal range (5 x 10%/uL) 17
days later. There were no reports of premature discontinuations due to
hematological analytes in the placebo-treated groups.

8.5.2.3 Urinalyses

The criteria for identifying patients with changes from baseiine of potential clinical
significance on the urinalysis variables of interest are as follows: protein, a value
of 2 or above; glucose, a value of 2 or above; casts, a value of 2 or above.

Appendix 8.5.2.3.1 provides a table which displays the proportion of patients with
normal baseline urinalysis values and than exceeded the criteria values at some
time on the assigned treatment in the 3 placebo-controlied OCD studies. There
‘vere no meaningful differences between the sertraline and placebo-treated
groups.
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There were no statistically significant differences between the sertraline and
placebo groups in the mean change form baseline in urinalysis analytes.

There were no reports of discontinuations in either the sertraline or placebo-
treated patient because of urinalysis analytes.

8.5.3 Vital Signs and Weight

The 3 placebo-controlied OCD studies provided the main data source for review
of vital signs findings. The criteria for determination of clinically significant vital
signs abnormalities were identical io those used in the non-OCD patient database
analyses and are included in Appendix 8.5.3.1.

Appendix Tablie 8.5.3.2 displays the proportion of patients in the 3 piacebo-
controlled studies having potentially clinically significant changes in vital signs
variables. There were no statistically significant differences in the incidence of
clinically significant abnormalities of vital signs “-stween the sertraiine and placebo
treatment groups. These findings are consistent with the results from the placebo-
controlied non-OCD studies.

Additionally, vital sign data were analyzed in terms of mean changes from baseline
to last visit for the 3 placebe-controlled studies, (protocol 546 was completed
most recently and as such analyses of these data were submitted separately from
the other 2 protocols). From the examination of the sponsor's Table 37 (Vol. 21,
P. 231) in the 2 pooled placebo-controlled OCD studies (protocols 237/248 end
371/372), using the Wilcoxon Rank Sum Test, there were no statistical!, significant
dilferences between sertraiine and placebo-treatment groups, regarding the
change from baseline ‘0 final visit in any of the following measurements: supine
or stancing pulse rate, supine or standing systolic and supine or standing
diastolic blood pressures. From the examination of the sponsor's Tabie 12 (Vol.
32, P. 58) for protocol 546, mean change scores in the sertraline group differed
significantly from the mean change scores in the placebo group for the following
measurements:

Standing Diastolic Blood Pressure
-0.62 mm/Hg (-1%)} in the sertraline vs 1.75 mm/Hg (2%) in the placebo group.

Supine Heart Rate

-3.0 bpm (-4%) in the sertraline group vs 0.5 bpm (1%) in the placebo group.
From a survey of Table 18A and B (Vol. 21.7, P. 401) there was no evidence ol
any dose response relaiionship to vital sign variability in the fixed dose protocol
371/372.

There were no reports of premature discontinuations in any of the 3 protocols.
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The above findings are consistent with results for the placebo-controlied non-OCD
studies.

Woeight

The proportion of patients having potentially clinically significant changes in weight
in the 3 placebo-controlied OCD studies is provided in Appendix Table 7.5.3.1.
In the sertraline-treated group, approximately 10% (35/365) versus 1% (2/207) in
the placebo-treated group experienced a dlinically significant weight gain.
(increase of > 7%, relative to baseline). Clinically significant weight logs (<7%,
relative to baseline) was reported by 6% (21/365) of the sertraline-treated patients
and 2% (5/207) of the piacebo-treated patients.

The mean change in weight from baseline to final visit in the 2 pcoled placebo-
controlled OCD studies was 0.9 pounds among the sertraline-treated patients and
-0.2 pounds in t . placebo-treated patients. In protocol 546, thi: mean change
in weight from bas..ine to final visit was -0.3 pounds in the surtraline-treated
patients and +0.08 pounds among the placebo-treated patients. The changes
were not statistically or clinically significant.

There was one report of a premature discontinuation due to increase in body
weight. The 28 YOF (88N0177-5, protocol 371/372) sustained moderate hunger
for 2% months leading to & weight gain of 56 pounds. Increased appetite
resolved during downward titration of drug from a maximum dose of 200mg/d.

There was one report of a premature discontinuation due to a report of weight
loss (CRF did not reveal the magnitude of weight 108s), nausea, diarrhea and
sedation in a 33YOM (88N0171-22, protoco: 371/372). Patient was treated with
sertraling 200mg/d for 16 days. Patient had a history of G.l. upsat.

In premarketing depression studies, statistically significant (p<0.001) weight
change in association ith sertraline was demonstrated in a 6-week multicenter
trial comparing sertraline, amitriptyline and placebo. There was a -2.0 pound loss
for sertraline, and a mean weight gain for both amitriptyline (2.0 pounds) and
ptacebo (1.0 pounds). Weight loss is listed under PRECAUTIONS in the current
Zoloft® (sertraline) labeling (indication for depression).

8.54 Electrocardiograms

ECGs from the 3 placebo-controlled studies which were reported as showing an
ECG abnormality were examined by a Pfizer physician, who was unaware of i@
patient’s treatment group.

A summary of the findings from the pooled data of protocols 371/372 and 237/248
is presented below. Protocol 546 was completed after the submission of data
from the above 2 protocols. Therelore, data are presented separately.
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ECG FINDINGS:
Piacebo-Controlled  Studies
Protocols 371/372 and 237/236

| # Patienis with >1 ECG
| on double-blind therapy

: Clinically significant
| deterioration compared
{ with baseline ECG

§ Normal baseline with

i abnormality on double-
blind (investirator's
evaluation)

Abnormal baseline with
pew abnormal finding on
double-blind (investigator's
evaluation)

Adapted from sponsor’'s Table 44 (Vol.21.1, P. 243)

There were no differences between the treatment groups. No patient was
considered to have hag clinicaliy significant deterioration of the ECG.

Similar findings were reported in protocol 546 with one exception. There was one
clinically significant treatment emergent ECG abnormality recorded during the
study in a placebo-treated patient.

The table which follows summarizes the incidence of ECG abnornalities in the 3
sertraline groups and placebo. The incidence of subsequent ECG abnormalities
relative to baseline was somewhat higher in the 3 sertraline gorups compared to
placebo (15-18% vs 10% for the 3 treatment groups vs placebo, respectivaly).
There was no association between the dose of sertraline and the incidence of
these events. By investigator evaluation, the most frequently observed
abnormalities during double-blind therapy that were either not present at baseline
or became more proiiounced during double-blind treatment were: sinus
bradycardia, and nonspecific ST/T segmant abnormalities. Ten percent (25/241)
sertraline-treated patients compared with 4% (3/83) placebo-treated patients were
reported to have sinus bradycardia. There wera no differences between the 3
doses of sertraline.

Nonspecific ST/T wave segment abnormalities were reported by 6% (14/241) of
the sertraline-treated pa‘ients and 2% (2/83) of the placebo-treated patients. The
incidence was similar among the 3 doses of sertrafine. All the abnormalities were
found not clinically significant.
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Incidence of ECG Abnormalities in Protocol 546
Week (0-52)

| * Patients with >1 ECG
i during double-blind
| treatment

| Clin. significant
{ treatment-emergent
! abnormalities

Normal basaiine; >1 13
subsequant ECG (16%)

| abnormal

I Abnormal baseline; >1 16

| subsequent ECG (20%)
abnormal
patient no.18, &8 < did not have ¢ Ngs

From Sponsor's Table 24A, (Vol. 1, P. 214, submitted December 21, 1993).

There were no reports of premature discontinuations because of ECG
abnormalities in the 3 placebo-controlled trials.

From the data submitted there was no evidence of clinically significant adverse
effacts of seriraline on the ECG in OCC patients. A similar conclusion was made
in the non-OCD database.

8.5.5 Special Studies

There were 110 special studies submitted with this NDA, supplement.
8.5.6 Withdrawal Phenomena/Abuse  Potential
8.5.6.1 Possible Withdrawal Phenomenon

Discontinuation-emergent adverse events were not systematically evaiuated in this
NDA. However, a recent report (Louis, AK etal. A’n J Psychiatry 198984) documents
a withdrawal reaction following abrupt sertraline discontinuation in one patient.

Recently, it has been reported [ Clin Psychopharmacol 14: 206,1994) that
unexpected and sometimes disabling withdrawal symptoms of lightheadedness

and dizziness have occurred in paroxetine-treated OCD patients (5/13; 399%) within
1 to 3 days of withdrawal. Paroxetine is an SSR! with a half-ife similar to
sertraline.
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Sertraiine has not been systematically studied, in anirnals or humans, for its
potential for abuse, toleranca or physical dependance.

8.5.7 Human Reproduction Data

One pregnancy occurred during protocol 371/372 in a 23 YOF. (Study 88N0179-
36). No follow-up is available on the outcome of the pregnancy.

There have been no adequate and weli controlled trials involving sertraline in
preqnant women.

8.5.8 Overdose Experience

There has been one report of an overdose in an OCD patient (patient L-14-90-N-
Q0171) enrolied in the open-label protocol 484, This 20 YOM with a history of
suicidal gestures took 500 to 1000 mg of sertraline after 415 days of treatment
and experienced symptoms of drowsiness and dizziness. He recovered.

In the non-QCD database, there have been 79 reports of non-fatal cverdoses as
of November, 1992, of which 28 were overdoses with sertraline alone and the
remainder invoived a combination of other drugs and/or alcohol in addition to
sertraline.

8.6 Summary of Potentially Important Adverse Events
Considered Possibly or Probably Drug-Related

The safety profilo of sertraline in GLD patients is consistent with that in sertraline-
treated non-OCD patients with one exception. Seizures were reported in
sertraline-treated OCD patients. There were nc reports of seizures in patients
diagnosed with depression and treated with sertraline.

8.6.1 Seizures

There was one report of a seizure in the 3 placebo-controlled OCD trials (1/370;
0.3%). This 33 YOM (protocol #372, pt. #33) with a family history of seizure
disorder had a witnessed seizure with associated enuresis after raceaiving sertraline
(200mg/day) for 146 days. The patient was not hospitaiized. Sertraline was
rliscontinued and an anticonvulisant was started. There were na repons of seizure
in the placebo-treated patieats.

incidentally, there we:e 5 patiants (5/370, 1.3%) in the 3 OCD placebo-controllec
studias which, according to the WHO dictionary preferred coding requirements,
weare rgcorded as convuisions but represented mild to moderate myoclonus
twitching and did not represent seizure activity. There werc - ~ reports in placebo-
treated patients (N=209). .
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in additior: to the one seizura reported in the 3 placebo-controliec QCD trials,
thers were 3 reports of seizures (as of 10/10/84) in ongoing or not-yet completed
OCD studies (not submitted as part of the supplamental NDA). Available
information on the 3 additional sertraline-treated patients in which reports of
seizures occurred are sunmarized belcw.

Patient No. Gender/ Daily Event Comment
(protocol)  Age Dose Onset

(yrs) (mg) (day)
823 M/15 50 4 1.Sertraline impliceted
(536) by inve tigator.

2. outcome. resolved

2228 F/14 200 74 1.Family h/o seizure;
(488) 2Pt had abnommal EEG

3.Sertraline couid not
be excluded as
contributing factor.

4. Outcome: resolved

2238 F/15 100 16 1.Sertraline implicated
(536) by investigator.
2Pt had abnomnal EEG.

3. Outcome: resolved

The only other report of seizure in this dataset was from a patient treated with the
active control drug desipramine.

In summary, the frequency ot seizures in completea anc' ongoing OCD studies is
0.3% (4/1289) as of Qctober 10, 1994. The 1289 _lients consisted of 577
patients completed or discontinued in ongoing or not yet submitted studies, 457
patients submitted as parnt of the original OCD NDA. (370 patients from the 3
placebo-controlled studies - 371/372, 237/248, 546 and 87 from protocol 495
antitied, 'The Double-Blind Comparison of Seitraline, Clomipramine and Placebo
in Outpatients with GCD) and 255 patients derived as a best estimate of ongoing
patients in QCD studies worldwide. There were no reports of seizures in the
clinical trials for depression in which rora than 2,900 patients were exposod 10
sertraline.

8.6.2 Suicidality

The incidence of suicidality among patients in OCD trials is discussed in saction
8.4.1.
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8.6.3 Activation of Mauia/Hypomania

During Premarketing testing, hypomania or mania was reported to occur in 0.4%
(10/2710) of sartraline-treated patients necessitating dose reduction or
discontinuation. There were no reports of mania/hypomania in sertraline-treated
patients in OCD trials.

8.6.4 Weight LosslAnorexig

The findings regarding weight ioss have been discussed previously in the review
in the section entitled *Vita! Signs" (8.5.3).

In premarketing placebo-controlied trials for depression, anorexia was reported to
occur in 3% of 861 sertraline-treated patients compared with 2% of 853 placebo-
treated patients. In the 3 placebo-controlied trials for OCD, 11% of 370 patients
treated with sertraline and 1% of 209 patients treated with placebo reported
anorexia. There was no dose response in the fixed dose study 371/372 with
respect to the occurrence of anorexia.

One sertraline-treated patient in the OCD trials (protocol 371/372) discontinued
treatment prematurely because of anorexia, as weil as complaints of facial rash,
anorgasmia, insomnia, thirst, somnolence, twitching and depression. This 44 YOF
(BBN0179-30) with a post-medical history 0! endometriosis, fibrocystic disease and
mitral valve stenosis, had been treated with 100mg of sertraline. She had been
treated with sertraiine for 72 days before discontinuing. Foliow-up revealed no
further complaints after 1 weak of disconitinuation.

8.6.5 Increased Seum Transaminase Levels

in premarketing clinical trials, 21 of 2710 (0.8%) of sertraline-treated patients
discontinued due to increases in transaminases, compared with 3/541 (0.6%) ot
the active control. No placeuo patients (N=1303) discontinued pretnaturely from
the trials.

In tha section entitled "Blood Chemistry” (8.5.2.1), it was pointed out that in the
entire OCD database, 1 of 370 (0.3%) patients discontinved study drug due to
elevated serum transaminases. This one patient was asymptomatic. No placebo-
treated patients discontinued prematurely.

8.6.6 Increased Serum Cholesterol

No patients discontinued because of elevated serum choiesterol leveis in any
clinical trial.

In premarketing clinical trials, 5.0% (113/2083) of sertraline-treated patients and 3%
(37/1228) placebo-treated patients mat criteria for clinically significant cholesterol
abnormality (> =330mg/dl for cholesterol).
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in the 3 placebo-controlied OCD studies, 3% (11/361) of sertraline-treated and 1%
(3/203) of placebo-treated patients had clinically significant cholestero!
abnormalities. These differences were not statistically significant (comparison of
incidence values using Fisher's Exact Test).

However, a comparison of the mean change from baseline i final visit for serum
cholesterol, between sertraline and placebo in the 3 placeba-controlled CCD
studies using the Wilcoxon Rank Test showed a statistically sipnificant (p<0.001)
between group difference. (A range of change from bassline 'neans between +7
and +13mg/di for sertraline-treated patients vs between -4 10 -1mg/dl for placebo-
treated patients). A similar change occurred in the non-QCD placebo-controlied
trials (baseline to fina! visi\. The mean change from baseline to final visit for
serum cholesterol in sertraline-treated patients enrolled in these non-OCD
placebo-controlied trials was +8mg/dl. and for placebo-treated, -1.0mg/dl.

The hange in cholesterol level during sertraline tr.atment may be attrituted to
induction of the liver microsomal enzyme systems or to alteration (decrease) in the
serum concentration of free thyroxine which is known to be associated with an
increase in serum lipid levels.

The clinical signiticance of these changes in serum cholesterol are unknown.
However, it has loeng been appreciated that cardiovascular risk is a continuous
function of cholesterol concentration.

8.6.7 Decrease in Serum Uric Acid Levels

In premarketing clinical trials, sertraline was associated with a mean decrease in
serum uric acid levels of approximately 7%.

The mean reduction frorn baseline in uric and secn in the OCD studies was
comparable to that seen in the premarkeiing non-OCD studies.

The mechanism of action whereby sertraline lowers serum uric acid levels is
unknown,

The clinical significance of such an effect is unknown, but it should be pointed out
{hat other drugs with such an effect have been occasionally associated with renal
dysfunction in vulnerable patients.

8.60.8 Cearch For Other Siguificant Events Alleged To Occur In
Other Members Of This Drug Class

The following events have been reported in association with other members of the
general class of antidepressant medications known as selective serotonin
reuptake inhibitars and were examined in the OCD database to determine the
extent of potential risk associated with sertraline.
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8.6.8.1 Insomnia

In premarketing placebo-controlled trials, insomnia was reported at a rate of 18%
of 861 sertraline-treated patients, and 9% of 853 placebo-treated patients. Of the
sertraline-treated patients, two (19%) discontinued compared to one (0.3%) of the
placebo-treated patients.

In the 3 placebo-controlled clinical trials for OCD, insomnia was reported in 33%
of 370 patients treated with sertralihe and 14% of 203 patients treated with
placebo. Insomnia was one of the principal experiences associated with
discontinuation of sertraline therapy in OCD trials. Insomnia was indicated as a
reason or one of the reasons for premature discontinuation in 2% of 370
sertraline-treated patients compared with 1% of 209 placebo-treated patients.

8.6.8.2 Anxiety

In premarketing placebo-controlled clinical trials, anxiety was reported at a rate of
2% of 861 sertraline-trerted patients and 1% of placebo-treated patients.

In the 3 placebo-controlied OCD studies, the overall incidence of anxiety was
comparabie in the sertraline (8% of 370) and the placebo (7% of 209} treatment
groups. The rate of discontinuation for anxiety was low for sertraline (2% of 370)
and not different from placebo-treated patients (1% of 209).

8.6.8.3 Rash and Possible Allergic Events

Skin rash may be associated with events suggestive of allergic phenomena and
is mentioned in the WARNING section of the fluoxetine labelling. Since fluoxetine
and sertraline are both members of the SSRI group of antidepressants, the
adverse event rash was explored for sertraline in premarketing clinical trials for the
indication depression as well as for the indicatian QCD.

The incidence rates of skin rash in controiied clinical trials was 2% (N=861) in
sertraline-treated and 1% (N=853) in the placebo-ireated group. The rate of
discontinuation was low for sertraline (0.4%) and not significantly different from the
placebo {0.2%) treatment group. The rate of reposts of skin rash was 4% (N=370)
and 2% (N=209) in the OCD placebo-controlled trials. In these trials, one patient
(88N0170-2) a 32 YOF treated with 100mg of sertraline for 17 days discontinued
prematurely because of reponts of contact dermatitis on armpits, chest, abdomen
and inguina! area. The CRF was examined and there were no events founc
suggestive of an allergic phenomenon. No placebo-treated patients discontinued.

Other adverse event terms searched for in this assessment of allergic reactions
were: eosinophilia and urticaria. The incidence rates for these events were similar
tor sertraline and placebo.
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8.6.8.4 Zimelidine Syndrome

A hypersensitivity reaction resembling influenza has been &3sociated with the
antidepressant zimelidine, serotonin reuptake biocker. The zimelidine syndrome
has been characterized by a compiex of symptoms that include fever, pain or
stiffness in muscies or joints, headache, exanthema, and hepatic effects. The
onset of symptoms occurs within 3 weeks of starting zimelidine treatment, and the
occurrence was seen in at least 0.39_6‘ of treated patients.

There were no reports of clustering of these events in the OCD database.

8.6.8.5 Platel¢t Function

SSAis are know to block serotonin reuptake in platelets as we!l as Zentral
neurons. As serotonin is involved in platelet aggregation, its depletion by these
SSRis may ba associated with bleeding diatheses.

Treatment-emergent events that may have indicated a potential bleeding diathesis
were examined in the placebo-controlled QCD studies. There were 5 cases of
purpura out of 770 (1.3%) in sertraline-treated patients, 4 of which were reported
as mild in severity and 1 moderate in severity. There were no reports of
discontinuation due to purpura. There was nu obvious dose response. No
reports of purpura appeared in placebo-treated patients. The incidence of
nurpura in premarketing placebo-controlier studies in depression was 0.7% of 861
sertraline-treated compared to 0.4% placebo-treated patients.

Recently, Ottervanger etal (Am J Psychiatry 151:781,1594, ietter) have reported on
2 cases of ecchymoses attributed to the intake of paroxetine. Additionally, there
have been rare reports of altered platelet function in patients taking fluoxetine, and
are described in the current package insert.

8.6.8.6 Extrapyramidal Side-Effects

There were no reports of extrapyramidal symptoms and akathisia either in the
premarketing clinical trials or in the OCD clinical trials. However, as of November
6, 1993, a search of the FDA SRS revealed 23 reports in which the COSTART term
akathisia was uged, (sertraline was approved December 30, 1991). There were
10 reports of extrapyramidal syndrome during this reporting period including 4
reports of cogwheel rigidity. Published reports axist associating sertraline with
akathisia (LaPorta, J Clin Psychopharmacol 13:219, 1993 and Settle, J Clin
Psychiatry 54:321, 1993) and extrapyramidal symptoms (Shihabuddin and
Rapport, Am J Psych 151:2881 1994). Sertraline may share with the other SSRIs
the possibility of extrapyramidal symptoms. Enhanced serotonargic
neuro'ransmission may have the net effect of altering dopaminergic
neuroiransmission, and as such, paralleling the dopaminergic blockade of
neuroieptics and the development of akathisia. The serotonergic system has been
called a modulai>. of motor activity (Jacobs, etal. Trends in Neuroscience
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16:346,1993). Serotonin neurons in the brain sterr not only coordinate autonomic
and neuroendacrine output, but also influence motor-neuron activity.

Parkinsonian symptoms (iremor, rigidity and akathisia) have been reported in
association with the use of paroxetine and fluoxetine, two marketed SSRis. In fact,
the cumulative number of spontaneous reports ¢f these disorders in the UK. in
association with paroxatine has been reporied to be higher than the number
received from other SSRIs including reports of Parkinsonian-ike symptoms in
patients treated with sertralirie. N

8.6.8.7 "Serotonin Syndrome"

Symptoms involving the central nervous systein, -ha gastrointestinal system, and
the body as a whole have baeen reported primarily in some patients who have
taken two or more drugs that impact upon the sarotonergic system. Symptoms
seen have included tremor, diarrhea, shivering, ruscular rigidity, incoordination,
tachycardia, agitation, diaphoresis, confusion, lwperflexia, hyperthermia, or, in
extreme cases, death due to cardiovascular coliadse (Sternbach, Am J Psychiatry
148:705, 1991). However, whether or not this entity can be separated from NMS
or incorporated into it and catatonic disorders awaits judgemant.

There have been reports that paroxetine (an SSRI) administration in close
proximity 1o either fluoxetine, fluvoxamine or tryptophan has resulted in adverse
events suggestive of the “serotonin syndrome”. There have been reports of the
serotonin syndrome associated with fluoxetine use. The “serotonin syndrome” has
been reported in post-marketing reports in patients treated with sertraline, one
involving an interaction of serotonin and phenelziae, a second involving a possible
intersection between sertraline and haloperidol. The third case occurred in a 8
YOM following an accidental overdose of sartrzine.  This patient (MRF control
no. R-65892) accidentally ingested one 50 mg taslet. There were no concomitant
medications reported (patient was reported to have received his last dose of
methylphenidate HCI, 3 days previously. One lour after ingestion of sertraline,
patient developed chills and vomiting. In the ER, patient was described as
agitated, tachycardic (pulse greater than 200 bpm) uncooperative and
hyperthermic (42.2°C). In the PICU, he was shaking and had intense tonic
shaking in all extremities. Laboratory values shcwed increased leukocytes, BUN,
serum creatinine, LDG, CPK _values (21, 285 /L on day 2). The patient was
treated with 4 doses of physostigmine. On Jay 4 of treatment, patient was
reported as improved. Although this case was designated as the serotonin
syndrome, the case, more closely, di¢plays characteristics of the
hypodopaminergic, hyperexia syndrome (the reuroleptic malignant syndrome).
Other reports of NMS in association with sertraliiie and SSRis have been received.
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8.7 Summary of Other Serious Adverse Events Considered
Unlikely to be Drug Related

In clinical trials, serious events may occur incidentally. Appendix 8.7.1 lists such
events with the exclusion of those discussed previously and which, in my
judgement, are both serious and unlikely to be related to sartraline-treatment.

Appendix 8.7.2 provides a similar listing for serious adverse events csnsidered
unlikely to be treatment-related in patients receiving placebo.

8.8 Summary of Drug Interactions
8.8.1 Drug-Demographics Interactions

The sertraline geriatric (>65YOA) OCD database included fewer than 20 patients
and does not provide sufficient data to draw conclusions in the elderly without
reference to the much larger non-OCD patiet database ©of sertraline-treated
patients.

in the premarketing clinical trials for depression the sertraline adverse event profile
appeared to be comparable for the eiderly and normal age aduits.

8.8.2 Drug-Disease Interactions

Drug-disease interactions were not specifically addressed in this NDA. Caution
is advisable in using sertraline in patients with diseases or conditions that could
eftect metabolism.

8.8.3 Drug-Drug Iateractions
Orug-drug interactions were not specifically addressed in this NDA.

Sertraline and its metabolite, desmethyigeriraline, are inhibitors of the isoenzyme
CYP450206 albeit to a lesser extent than fluuxetine and its metabolite
norfluoxetine (Preskorn etal J Clin Psychopharmacol 14:30,1994). Thesefore,
sertraline, like the SSRIs, has the poteniial for causing pharmacokinetic
interactions with other drugs metabolized by the same enzyma, such as TCAS.
Despite an in_vitro action of sertraline against CYP4502D6, Preskorn and
colleagues (J Clin Psychopharmacol 14:90, 1994) found limitad clinical effects ot
sertraline on circulating levels of the TCA desipramine ir: human subjects.
Howavar, recently published case reports describe potentially clinically significant
interactions between the two drugs. (Lyniard et al., Am .l Psychiary 150:
1125,1993 and Barros and Acnis, Am J Psychiatry 150:1751,1993).
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9.0 Labeling Review

Some revisions to the sponsor’s draft labeling for OCD, which was submitted on
February 14, 1995 may be desirabie.

in an effort to maintain co.sistency of labeiing among the SSRIs, the package
insert for Prozac ® (fluoxetine) was examined. Of the marketed SSRis in the United
States, fluoxetine was selected because it has been approved for the treatment
of depression and OCD, and this s reflected in the labeling for fluoxetine (March
14, 1994).

Under the DESCRIPTION of the proposed package insert for sertraline, the
second sentence raads as follows, “it is also an orally administered treatment for
Obsessive Computsive Disorder (OCD)". Although the placement of this statement
here under the DESCRIPTION section appears to be appropriate, a similar
sentence is not found in the fluoxetine labsling in the DESCRIPTION section.

in the CONTRAINDICATIONS section of the labeling, presently the wording is
“unknown". Pfizer was requested in a letter stampad December 5, 1994 to insert
the following sentence, “Concomitant use in patients taking monoamine oxidase
inhibitors (MAQIS) is contraindicated (see WARNINGS)."

Pfizer was requested in a letter to them stamped December 5, 1994 to revise the
paragraph under WARNINGS to include that deaths have been reported with
concomitant use of Zoloft® and monoamine oxidase inhibitors.

Under the FRECAUTIONS section of the present labeling, under the subsection
seizure, presently reads as follows, Zoloft® has not been evaluated in patients
with a seizure disorder, These patients were excluded from clinical trials during
the product's pre-marketed testing. Accordingly, like other antidepressants,
Zolott® shouid be introduced with care in epileptic patients”. This section should
be changed to reflect the fact that seizures have now been reported in sertraline-
treated patients. It may read as follows " In the course of pre-marketing
development of sertraline, there were no reports of seizures among more than
3000 evaluated patients. In completed and ongoing or not yet submitted clinical
trials for GCD, seizures were reported in 0.3% (4/1287) of sertraline-treated
patients.

in the same precautions section, the subsection, Suicide , ! note that in the
Prozac®tabeling, a second paragraph is added to the suicide section which reads
as follows, “Because of well-established comorbidity between OCD and
depression, the same precautions ¢oserved when treating patients with
dapression should be observed when treating patients with OCD." This senterice
is not incorporated in the Zoloft® proposed labeling, and for consistency in
‘abeling probably should be.
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Under PRECAUTIONS, Drug Interactions section: it was requested of Pfizer
{12/5/94) 1o add a monoamine oxidase inhibitors subsection which should read
as foilows: "Monoamine Oxidase Inhibitors®. See *Contraindications " and
"Warnings “.

Under the Adverse Reactions section of the sertraline labeling, a section has
to be added which enumerates the adverse events that occurred in the OCD
studies. It would seem, at this point, that combining the treatment-emergent
adverse experience incidence in the placebo-controlied depression studies with
the placebo-controlled clinical trials for OCD in one table would be appropriate.

Under DOSE AND ADMINISTRATION Pfizer was requested (December 5,
1894) to add the following subsection: “"Switching patients to or from a
monoamine oxidase inhibitor at least 14 days should elapse petween
ciscontinuation of an MAOI and initiation of therapy with Zoloft® in addition, at
least 14 days should be allowed after stopping Zoloft® before starling an MAQI
(see "CONTRAINDICATIONS and “WARNINGS").

10.0 Conclusions

The sponsor has provided data demonstrating that sertraline (Zoloft® is
reasonably safe when used as recommended for the treatment of OCD.

11.0 Recommendations

My review revealed no safety concerns that would prohibit approval of sertraline

for the indication CCD.

ames F. Knudsen, M.D., Ph.D.
Psychiatric Clinical Reviewer,
Division ot Neuropharmacological Drug Products
Office of Drug Evaluation and Research
Center for Drug Evaluation and Research

cc:  Qriginal NDA 19-839
Div. Fite HFD-120/
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Appendix 5.1 Table of Sertraline OCD Studies
Includes all studies completed or with active patlents as of 6/30/94

Placebo-Contrplled Studies

rProtocol 371/372

|

D3, parallel group, 11 center, 12 week fixed-dose trial, sertraline v.
placebe, outpatients, OCD (n=approx. 80 in each of four treatment
groups); Sertraline 53, 100, 200 mg qd and placebo responders could
continue double~blind therapy for an additional 40 weeks.

Protocol

237/248

DB, parallel group, 6 center, B week (plus 2 weeks down titration),
flexible dose trial, sertraline v. placebo, outpatients, OCD (n = 43 or

44 patients in each of two treatment groups): sertraline 50-200 mg qd.

Protocol

546

DB, parallel group, 10 center, 12 week, flexible dose trial, sertraline
v. placebo, outpatients, OCD (n = approx. 80 in each of two treatment
groups}) ; sertrallne 50-200 mg qd. -

Protocol

4939

DB, parallel group, 17 center, 16 week {plus 2 weeks down titration),
flexible dose trial, sertraline v. clomipramine v. placebo, nutpatients,
OCD (n = approx. 80 in each of three treatment groups); sertraline 50-
200 mg qd, clemipramine 25-250 mg bid.

Protocol

498

DB, parallel group, 12 center, 12 week, flexible dose trial, sertraline
v. placebo, outpatients 6-17 years of age, OCD (n = approx. B0 in each
of two treatment groups); sertraline 25-200 mg qd for age 6-12 years,
sertraline 50-200 mg qd for age 13-17 years. :

Protocol

336

DB, parallel group, 27 center, 12 week, flexible dose trial, sertraline
v. placebo. outpatients, OCD (n = approx. 80 in each of two treatment

groups); sertraline 50-200 mg gd; conducted in UK, Ireland, Australia,
New Zealand.

Protocol

615

SB to DB, parallel group, 21 center, 80 week, flexible dose trial,
outpatients, OCD {(n = approx. 600); 52 weeks SB sertraline; responders

randomized to 28 weeks DB sertraline v. placebo; sertraline 50-200 mg
qgd.

Protocol

601

DB, parallel group, 42 center, 8 week, flexible dose trial, sertraline
25-100 mg v. sertraline 50-200 mg v. placebo, outpatient and inpatient,
OCD (n = approx. 40 ir each of three treatment groups); sertraline 25~
100 mg qd, sertraline 50-200 mg qd:; conducted in Japan.
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Table 5.1 (cont.) 43
OUncontroiled Studies
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Protocol 494 Open, 11 center, 52 week, flexible dose trial, outpatients, 0OCD
‘ (n=59) ; responders who completed 52 weeks of Protocol 371/372;
‘ , sertraline 50-200 mg gd.

Protocol 525 Open, parallel group, 6 center, 5 week, fixed dogse trial, sertraline
| 25-200 mg v. sertraline 50-200 mg, outpatient and inpatient, 6-17
years of age, OCD or major cepression (n = approx. 14 patients in
each of four treatment groupys): single initial 50 mg sertraline dose
for all patients; four treatment groups: age 6-12 and sertraline
\ 25--200 mqg qd, age 6-12 and sertraline 50-200 mg qd, age 13-17 and
sertraline 25-200 ag qd, age 15-17 and sertraline 50-200 mg qd.

Protocol 559 Open, 6 center, "4 week, flexible dose trial, outpatients 6-17 years

of age, OCD or major depression (n = 43); patients who completed
Protocol 525; sertraline 50-200 mg qd.

Protocol 536 Open, 12 center, 52 week, flexible dose trial, outpatients 6-17
years of age, OCD {n = 132); patients who completed Protocol 498;

sertraline 25-200 mg qd for age 6-12 years, sertraline 50-200 mg qd
for age 13-17 years.

Protocol 533 SB, 1 center, 12 week, flexible dnse triai, outpatients, OCD (n =
6); positron emission tomography study; sertraline 50-200 mg qd.
Protocol 004 Open, 24 center, 8 week, flexible dose trial, outpatient and

inpatient, OCD (n = 36); sertraline 25-200 mg qd; conducted in
Japan.

Protocol 602 Open, 20 center, 26 week, flexible dose trial, outpatient and

inpatient, OCD {n = approx. 20); sertraliue 25-200 mg qd; conducted
in Japan.

rm — [t m—— P S~ Er— pg—— —_——
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Table 5.1 [cont.)
Activgj99§ggg{}ed Studies

!Protocol 901

§

oif

DB, parallel group, 19 center, 16 week {(plus 2 weeks down
titration), flexible dose trial, sertraline v. clomipramine,
outpatients, OCD (n = approx. 80 in each of two treatment groups):

getraline 50-200 mg qd, clomipramine 50-200 mg gqd; conducted in
rarce.

:Protocol 234

DB, parallel group, 16 center, 12 week (plus 1 week down titration)},
flexible dose trial, sertraline v. desipramine, outpatients, OCD
with major depression (n = approx. 80 in each of twd treatment
groups) ; sertraline 50-200 mg qd, desipramine 50~300 wg qd.

| Protocol 241

DB, parallel group, 16 center, 20 week (plus 1 week down titration),
flexible dose trial, sertraline v. desipramine, outpatients, OCD
with major depression (n = up to approx. 80 in each of two treatment
groups); DB continuvation for responders from Protocol 234;
sertraline 50-200 mg qd, desipramine 50-300 mg qd.

Praotccol 643

DB, parallel group, 21 center, 12 week, fixed and flexible dose
trial, sertraline 200 mg v. sertraline 250-400 mg, cutpatients, OCD
(n = approx. 80 patients in each of two treatment groups);
nonresponders freom Protocol 615 who tolerate 200 mg; sertraline 200

mg thjggrtraline 250-400 mg qgd.

M
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Appendix 5.1.2

Sertraline QCD Patients Who Have Compieted or Discontinued
Tee stment in Ongoing or Not-Yet-Submitted Compisted Studies

As of 10/10/64
Numbers Are Approximate
Sertraline-Treated Patigrts Countad One Time Only
Total Unblinded  Biinded
in Completed U.S. Studies 172 77 a5
In Ongoing U.S. Studies 214 144 J0
in All U.S. Studies 366 221 165
In International Studies 191 26 155
in All Studies* 577 257 320

*Status of 100 plann 1 patients in 2 Japanese p:otocols not included.
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Appendix Table 5.2.2

Adverse E;lents Resulting in Death in Sertraline Non-Clinical Study Cases Eul.e:ul Into
Early Alert Safety Database, December 30, 1991 to October 30, 1994, _

| Adverse Event(s) Case
. Number(s)
Accidental Multiple Drug Overdose ] 9306529
) 9401798 |

Acute Myocardial Infarction 1 920280}

| Agitation, Confusion, Paranoia , i R-26C1192

| Aggressive Reaction, Hypomania 1 93901427

| Asphyxiation Following Industrial Accident 1 9400119

| Aspiraton of Vomitus 1 9401121

! Cardiac Arrest 3 R-6GR92

: 9385015

. 9400507

| Cardiac Failure/Congestive Heart Failure 3 | 9404140

| 9405188

| 9405189

| Cerebrovascular Accident, Coma, Convulsions 1 9400927
Convulsicns, Lethargy, Twitching, Visual o 94009787
Disturbance, Voice Alteration

}{ Disseminated Intravascular Coagulation ! R-2D992
Drug Interaction with Phenelzine ("Serotonin l 940248]
Syndiome")
Possible Drug Interaction with Digoxin 1 9304833 H
Possible Drug Interaction with Pre-ECT l R-20C692
Anesthesia
Erythema Muliiforme, Perforated Duodenal Ulcer 1 9401559 J
Esophageal Ulceration, Gastrointestinal 1 9406907
S—l:*;norrhage, SIADH
Hepatic Adenocarcinoma i R-30992
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Appeodix Table 5.2.2

-Adverse Events' Resuliing in Death in Sertraline Non-Clinical Study Cases Entereqd Into
Early Alert Safety Database, December 30, 1931 to October 30, 1994. (Continued).

' Adverse Event(s) Case
Cases | Number(s)
Hepatic Failure A 1 9305666
| Hepatic Necresis 1 9404623
| Hepautis, Pleural Effusion 1 9300254
{ Hyperglycemia, Renal Failure 1 9200056
u Hyperkalemia Followed by Aspiration Pneumonia 1 9402126
Hypovolemic Shock Following Possible 1 9401631
Interaction with Warfarin
Ischemic Heart Disease 1 29408684
Multiple Sclerosis, Increased Liver Function Tests 1 9385120
Neuroieptic Malignant Syr.drome 2 R-7E1192
9385118
Pancytopenia, Sepsis 1 9300916
Pneumonia 3 R-23B1052
0403146
b 9408326
l Pulmonary Fibrosis l R-43B892
Renal Necrosis, Intra-zbdominal Hemorrhage, ! 94025677
Acute Pancreatitis, Systemic Atherosclerosis,
Hypertension
Shock, Gastrointestinal Disorder 1 Q306585
Sudden Cardiac Death 4 0320574
9403852
9404859
9405187~
Suicide by Carbon Monoxide Poisoning 2 R-55892

9305738
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Appendix Table 5.2.2

Adverse Events Resulting in Death in Sertraline Non-Clinical Study Cases Entered Into
Early Alert Safety Database, Decernher 30, 1991 to October 30, 1994, (Continued).

b Adverse Event(s) Case
:‘ - Cases Number(s)

§ Suicide by Drowning g 2 R-ILI(;!;Z
: R-14K692

§ Suicide by Gunshot Wound S 9400846™
R-16D1192

R-5G792
R-7C592
9300152
9300595
9303110
9303714
5305809

Suicide by Hanging 2 S R-12P492
R-2L1092A
R-3081092
i 9201388
9302235

Suicide by Intentional Benztropine Overdose R R-8R792

i Suicide by Intentional Multiple Drug Overdose 3 9201438

(Other Than Sertraline) . 9401300
9405018

Suicide by Intentional Multiple Drug Overdose 6 9408517
fIncluding Sertraline) 9401797
9390627
R-91.992
R-6T692
R-12L1192

Suicide by Intentional Drug Overdase (Seriraline 3 R-2D592
Only) 9305306
8405026

Suicide by Suffocation 1 R-2L.10928
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Appendix Table 5.2.2

‘Adverse Events-Rﬁulting in Death in Sertraline Non-Clinical Study Cases Entered Into
Early Alert Safety Database, December 30, 1991 to October 30, 1994. (Continued).

# Adverse Event(s)

Number(s)

| Suicide, Method Unknown 9401233
: R-11T792

9391072
9402584
9407840

Death 12 R-1F392
R-8K992
R-8P1292
9201997
9300681
9300766
9301672
9306238
9306549 -
9306772

9407402
9408239 ﬂ

*1 - The patient murdered an uncle, and was killed by another uncle in self defense.

*2 - Death due to advanced HIV-related disease.

*3 - The patient's death was attributed to these causes five days after ingesting intentional
overdose of 20 x 50 mg of sertr line. The death was reported as not related to the overdosc.
*4 - The patient also ingested an intentional overdose of sertraline, lorazepam, and

clonazepam,
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Appendix Table 5.2.2
Itemized Causes of Death in Sertraline Clinical Study Cases Entered Inte Early Alert Safety

Database, December 30, 1991 to October 30, 1994.

| Cause of Death : ' Case
, : Cases | Number(s)
| Acute Myocardial Infarction -, 6 | 9200378
9314430
0405452
9200727
G201046
. 0404954
{ Acute Myocardial Infasction, Cardiac Arrhythmia, 1 9306539 ’
Hypoglycemic Shock
{ Bronchial Asthma, Chronic Qbstructive 1 5407361}
{ Pulmonary Disease, Heart Failure, Renal Failure
! Bronchial Pneumonia, Emphysema, Pulmonary 1 9385004
| Fibrosis
Bronchoapnei:monia/Preumonia 6 9403196
6304039
9200482
9202503
9385134
9391061
Bronchopneumonia, Congestive Heart Failure 1 9406547
Bronchopneumonia, Renal Failure t 9385071 J'
u Cardiac Arrest 1 RUS6211
Cardiac Failure/Congestive Heart Failure 5 9390461
5200487
9385005
9404068
9402972
| Cerebrovascular Accident (Including Bramnstemn 3 0406748
Hemarrhage) 9391065
9402940
Coronary Atheroma/Acute Myocardial Ischemia 2 9303776
9304153
Coronary Atheroma, Acute Myocardial Ischemia, 1 9385152

Hypothyroidisni

———
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Appendix Table 5.2.2

ltemi ' d Eacly Alert Safet
temized Causes of Death in Sertraiine Clinical Study Cases Entered y
B :Jatnbase, December 30, 1991 to October 30, 1994. (Continued).

g_ Cause of Death

Case

Number(s)

Crohn's Disease

9200997

N
B

Deep Venous Thrombosis/Pulmonary Embolus 9200442 !
| 9300804 ‘
| Fibrosing Alvealitis 9400494 |
| Glioblastoma RUS6275 I
| Lung Carcinoma 9306562 |
| Renal Failure 9407875 |
g 9201792
| Respiratory Failure, Septic Embolus RUS6884
{ Shock, Penetrating Gastric Uicer, Metastatic 9300358
! Bronchial Carcinoma
| Starvation 9403738

Suicide by Carbon Monoxide R-1B392
| Poisoning/Gas/Automobile Exhaust 9303669

9402208

Suicide by Gunshot Wound 9200244

| 9303943
Suicide by Hanging RF2638B
RD245B

9303304

Suicide by Intentional Dextroproxyphene and 9201126
i Acetaminophen Overdose

Suicide by Throwing Self Under Train 9200138

Suicide, Method Unknown 9202298

Cause of Death Unknown 9201572

* - Non-Pfizer sponsored. study case.

9406672
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Appendix Table 8.5.1.1

mewhmmmmwm

Adverse Expeciencs gg‘ihl-h ﬂwﬂaﬂ)
o - | Mestt) - Gines)
Mouth . T ) 183 83
Sweating B | & - 29
Paipiations A5 16
Chest P‘lh Nare v 1.0 15
Headache 25 19.0
Diziness 1".r 6.7
Teernor 107 27
vt % Y
nﬁuﬂm of Siin and Appeadages
Rash . 21 15
Gastroiniestina| Disorders
Nausea 6.1 118
b ¥ E
Flatulence i3 25
Anorexia 8 16
Abdormina! Pain pE | 22
Appetite 13 03
P us 8
k 1
Hot Flushes 22 0s
Fever 16 .06
Back Pain 15 03
Melabollc and Nutritlonal Disorders
Thist 14 09
Mmutosmml Syslem Biscrders 2
. 15
hlrlr. Olsorders
insomnia 164 BB
Seazl Dysfunction - Male (1) 1585 22
Agitation 56 40
Nervousness 34 19
ety ] 02
anl tunciion ~ Female {2) ) 17 02
Concentration Impaired 13 ¢s
Reproductive
:im .,":'?‘m Sysiem Jum 10 03
esp ars
Rhinitis 20 15
itis 12 043
V‘P Senses
ision Abnonmai 42 21
Tinndus 14 1.9
Taste Perversion 12 07
can o ey 20
Micturition Oisordes . Y 3.‘3

“Events reported by at least 1% of patients breated with JOLOFT are included.

“-anarﬁye tory delay; % based on atients only: 271 ZOLOFT 2nd 271 lacwogmnz;
mmwssomﬁwsa%mmm ¢
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Appendix 8.5.2.1.1

Criteria for Identifying Patients as Having
Potentially Clinically Significant Changes

Chemistry Analytes

Analytes

in Blood

Criterion Values

High

BUN

Creatinine

Total Bilirubin
Alkaline Phosphatase
SGOT and SGPT
Total Protein
Albumin
Cholesterot
Triglycerides
Glucose (Fasting)}
Uric Acid (Males)

Uric Acid (Females)

>=30 mg/dl
>=2 mg/d!
>=2 mg/dl
3 X ULN (U/L)
3 X ULN Li/L)
>=330
>=340
>=140 mg/di

>=10.5 mg/di

>=8.5 mg/dl
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Appendix 8.5.2.1.5
Proportion of Sertraline-Trented Patients :
Having Potentially Clinically Signlfican: Changes

in Serum Chemistry Analytes
Placeho-Controlled OCD Studies”
Sertraline Placebo
| Blood )
Chemistry Total Abnorma! Total Abnormal
| Analytes Patients ! % | Patients F %
| Atbumin 361 3 | 36 | 203 0 | 49
Alk. P'tase 361 0 0.0 203 0 0.0
BUN 361 1 0.3 203 ] 0.5
Cholesterol 361 i1 1 23 2 1.0
n_(:reatinine-ﬂigh 361 ¢ 0.0 203 0 Q.0
_ Globulin - -~ - - - -
Glucose-Low - ~ - - - -
Glucose-High 361 14 39 203 5 2.5 |
LDH 275 Q 0.0 127 0 0.0 |
SGOT High 3€1 2 0.6 203 : | 10 ]!
I SGPT-Hizh 361 4 1.1 203 0 0.0
Total Bilirubin-
High 361 | 0.3 203 3 1.5
i Totatl Protein 361 0 0.0 203 0 00 |
’[ Triglycerides -~ - - . - - jh
Uric Acid

Patients were required to have at Jeast one on-treatment value,
* Pooled dawa from Protocols 237/248, 3717372, and 546. Table supplied by sponsor.
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Appendix 8.5.2.2.1

tially Clinically Significant Changes

in Hematology analytes

High

Low

Hematocrit (Males)

| Hematocrit (Females)

White Blood Cells

Neutrophils

Eosinophils

Platelets

| Hemoglobin (Females)

18.5 g/di
16.5 g/d|
55%
50%
>=16 X 10%/mm’

——r—

>»=10%

700 X 10 /mm’

=<11.5 g/d|

=<9.5 g/di
3%
32%

<=2.8 X 10¥mm*

<=158%

75 X 10¥mm?



OCD sertraline Page 297 of 380

Patients were required to have at least one on-treatment value.
" Peoled data from Protacois 237/248, 3711372, and 546. Table supplied by sponsor.

Appendix 8.52.2.2
Praportion of Sertraline-Treated Patients
Having Potentially Clinleally Significant Changes
in Hematology Analytes
Placebo-Controlled OCD Studies’
Sertraline Placeho
Hematology Total Abuormul Total Abnormul
Analytes Patients ’ % | Patlents | 4 %
Hemoglobin-Low 359 0 0.0 203 1 0.5
Hematocrit-Low - 359 i 3.1 203 S 2.5
WBC-Low 359 2 0.6 203 l 0.5
WBC-High 39 | o [ oo | 208 [ o | 00 |
ﬂ Eosinophils-High 359 3 0.8 203 5 2.5
l[ Piatelet Ct-Low 359 | 0.3 203 ! 0.5
] .
Piatelet Ct-High 359 0.0 203 0.0
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Appendix §.5.2.3.1
Proportion of Sertraline-Treated Patients
Having Potentislly Clinically Significant Changes
in Urinalysis Analytes
Placebo-Controlled OCD Studies’

Sertraiine

Placebo

Urinalysis
Analytes

Abnormal
%

1.5

Patieats were required to have at least one on-treatment value.

0.5

* Pooled data from Protacols 237/248, 371/372, and 546. Tabie supplied by

sponsor.
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Appendix 8.5.3.1

Criteria for Identifying Patterns as Having
Potentially Clinically Sigunificant Changes in

Vital Signs_

Variables
Systolic Blood Pressure
Diastolic Blood Pressure
Pulse Rate

Temperature

Vital Signs Variables

Criterion Values
High
180 mmHg
105 mmHg
120 bts/min

101 °F

80 mmHg
50 mmHgQ
50 bts/min
96 °F
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Appendin8.533
Proportion of Sertraline-Trested Patients
Having Potentially Clinically Sigrificast Changes
in Vital Signs Variables
Placebo-Cantrolled OCD Studics”

Scriraline

Abnrormn|
f %

| Supine
Systolic
BP (mmHjp)

Supine Detr. of .
Diaxtolic 2 15& s 5 (1.4) 207 s {2.6)
BP (mmHg) < 50
Inct. of .
2i5& 3as 4 {(1.1) 207 1 (0.5)
2 105
|
! Supine Dext. of
Pulse 215& | 365 6 {1.6) 207 2 (1.0)

Paticals were required 10 have a baseline und at Yzast ouc on treatment value,
® Poolad data from Protocols 237/248. 3717372, ard 546. Table supplied by sponsor.
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Appciadix 8.7.1
Summary of Serious Adverse Events Occurring in Certraline-Treated Patients

and Considered Unlikely to be Sertraline-Related

Study/Patient Age Sex Mean Duratio Adverse Event
Number (yrs) Dose n
(mg/d) (days)

BODY AS A WHOLE

88-N-0177/13 65 F 100 68 Surgical procedure/closed
reduction ¢t a fractured anide
88-N-0171/28 21 M 100 31 Hospitalized for workup of calf

pain, h/o thrombosis, patient
discontinued.

GASTROINTESTINAL DISORDERS

88-N-0171/12

"

Lower Gi bleeding. No active site
found. She recovered. She
discontinued.

—~—r

PSYCHIATRIC DISORDERS

88-N-0173

Homicidal thweat to boyfriend.
Patient hospitalized for short-term
crisis intervention. Patient
discontinued.
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Appendix 8.7.2
Summary of Serious Adverse Events Occurring in Placebo-Treated Patients
and Considered })plikely to be Placebo-Related

Study/Patient Age Sex Experience/Outcome
Number (yrs) I
BODY AS A WHOLE
91-N-0055/190 53 F Surgical procedure done.
Lumpectomy upon
_ completion of study.
88-N-0172/8 “ M Hemiouu3phy. continued
in the study.
88-N-0176/24 20 M Hospitalized after 13 days
because of worsening
“ OCD. He discontinued
| from study.
Gastrointestinal Jl
r 88-N-0179/41 36 M Abdominal pain, + HCT.

Recovered , continued
study.
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STATISTICAL REVIEW OF NDA 19-8389
ROBERT M. HAMER, PH.D.

INTRODUCTION

Seriraline Hydrochloride (Zoloft, Pfizer) is an established, approved antidepressant,
unrelated to tricyclic, tetracyclic, or most other approved antidepressant agents. It is a
potent selective serotonin reuptake inhibitor (SSRI), and that is presumed to be related
to its .nethod of a.tion.

The sponsor has submitted & supplement to NDA (19-839) to gain approval for sertra-
line for an indication for Obsessive-Compulgive Disorder. This NDA supplement contains
the results of two clinical trials, run from two protocols, a third trial run from a third
protacol, and an extension of one of the original trials. It also contained several small
clinical trials which will not be discussed.

Although studies 371 and 372 were designed as two trials to be run under a common
protocol, difficuity in obtaining a sufficient number of subjects for two trials led the sponsos
to combine the two studies into one, to be referred to here as “Protocol 371/372.” Similarly,
although studies 237 and 248 were designed as two trials to be run under a common
protocol, difficulty in cbtaining a sufficient number of sub jects for two trials led the sponsor
to combine the two studies into one, to be referred to here as “Protocol 237/248.” Thus,
the studies reviewed here include:

1. Protocol 227/248 - randomized, double blind, muiticenter, parallel groups, flexible
dose, placebo contrelled

2. Protocol 371/372 {acute phase) - randomized, double blind, multicenter, parallel
groups, three fixed doses, placebo controlled, 12 weeks

3. Protocol 546 - randomized, double blind, multicenter, parallel groups, flexible dose,
placebo controlled

4. Protocol 371/372 (responder followup phase) — randomized, double blind, multicenter,
paraliel groups, three fixed doses, placebo controlled, 40 weeks responder followup

Protocol 237/248

STUDY DESCRIPTION

Protocol 237/248 was originally designed as two three center inials to operate under
the sarne protocol. When the sponsor h:z A difficulty obtaining sufficient si-bjects for the two
trials, the sponsor decided to combine them into one trial with six cente.s. This was thus
a randomized, double blind, multicenter, parallel groups, flexible dose, placebo controlled
trial. The two parallcl groups comprised a placebo group and a flexible dose sertraline
group, with titration up to 200 mg per day. Forty-three subjects received seriraline and
44 received placebo. Table 1 contains the number of subjects at entry to washout, at
randomization, and the number of evalui.ule subjects in each group.

SAMPLE SIZE AND POWER

1
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1 could find nothing about power calculations in the protocol. According to the
protocol, the study was designed a: two 60 patient trials, with 20 patients per each of
three centers per trial. This would Lave Jed to two 60-subject trials. As stated earlier,
due to difficulty obtaining subjects. the two trials were combined into one trial with six

centers, for a total of 87 subjects.
STUDY PLAN

This trial consisted of a one-week singie-blind lead-in phase followed by a ten-week
active medication phase. Evaluations were done at day one of the lead-in phase (also called
“screen”), at the end of the one-week lead-in (also called “baseline,” or “week 0”), and at
the end of weeks 1, 2, 4, 6, 8, and 10 on active medication or placebo. Since medication
was downtitrated between weeks 8 and 10, the evaluation done at the end of week 8 was
the final measure. During the final two weeks the subjects were titrated downward and
then off thz medication.

There were parallel two groups - placebo and a flexible sertraline group which could
be titrated up to 200 mg active medication during the firet two weeks. Random assignment
to either placebo or srriraline took place at the end of the lead-in period. Sparing use of
triazolam was allowed for sleep, and the use was recorded.

There was no mention in the protocol nor in the NDA of whether sufficient improve-
ment during the washout lead-in period would exclude a subject from the trial. The
protocol stated that subjects were required to have a Hamilton Depression Scale (24 item)
score below 15, and a score of less than 2 on item 1 of the 24 item scale.

ASSESSMENT PLAN

Rating scale evaluations were done at day 1 of the lead-in, baseline (afier one week
on single-blind placebo) and the end of weeks 1, 2, 4, 6, 8 and 10 ca active medication
or placebo. Vital signs were gathered on the same schedule. Lab work and ECGs were
gathered at day 1 of the lead-in, and at the end of weeks 2 and 10. Plasma samples
were collected at day 1 of the lead-in, and the end of weeks 2, 6, and 8. A physical and
opthalmologic examination were done at day 1 of the lead-in, and the end of week 10.

INSTRUMENTS

Efficacy instruments used included: the Yale-Brecwn Obsessive Compulsive Scale (Y-
BQCS), total score, the NIMH Global Obsessive Compulsive Scale (NIMH-OC), the Clin-
ical Globhal Impressions Severity score (CGI-S), the Clinical Giobal Impressions Improve-
ment (CGI-I) score, the Maudsley Obsessive Compulsive Inventory (MOC), and the Hamil-
ton Depressic~ Rating Scale (HRS).

The Y-BOCS is a 14-item questionnaire, with 10 scorab:e items each scored on a 0-4
scale, giving a total score in the 0-40 range. This total score was the primary dependent
variable used. Additionally, these 10 scorable items can be divided into two subgroups
of 5 items ecc., each producing an Qbsession subscore (0-20) and a Compulsion subscore
(0-20). These two subscores will not be regarded as primary eflicacy measures.

2
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The NIMH-OC was a scale rated from 1-to-15, with scores of 1-t0-3 indicating minimal
pathology to scores of 13-t0-15 indicating very severe obsessive and compulsive behavior.
The CGI-S scale is scored from 1 to 7, with 1 indicating no illness to 7 indicating
extremely ill. The CGI.1 scale is scored from 1 to 7, with 1 indicating very much improved
and 7 indicating very much worse.
The MOC is a self-rating scale of 30 items, each of which the patient scores as true
- or false. Thus the score on the MOC ranges from 0 to 30, with 0 indicating no self-rated
obsessive or compulsive behavior, and 30 indicating a maxiinal amount of such behavior.
The HRS is a 24-item rating scale, scored trom 0 to 73, with scores of 16 or below
generally indicating no or mild depression and scores at the high end indicating a high
amount ~f depression.

INCLUSION AND EXCLUSION CRITERIA

Inclusion and exclusion criteria were unremarkable.

Inclusion criteria as per the protocol were outpatients of both sexes aged 18 or older
with a DSM-III diagnosis of Obsessive-Compulsive Disorder without deprassion. Hamilton
Depression Rating Scale (HRS) score below 15 was required and a score of less than 2
on item 1 of the HRS. (This level of depression is beiow that which would usually be
required for entry into an an idepressant trial, but nonetheless might indicate significantly
more depression than would nonpatients. ) Item 1 is the depressed mood item, and a
criterionn of “below 2” corresponds to either abseat (0) or elicited only on questioning
(1). Other inclusion criterion were a complete medical and psychiatric history, a physical
examination, normal or clirically insignificant laboratory values, and discontinuation of all
other psychotropic medication before entry.

Exclusion criteria as per the protocol excluded pregnant or nursing women, women
of ciildbearing potential not using appropriate birth control, Organic Mental Disorders
or Organic Brain Syndrome. Also excluded were subjects with a primary DSM-III di.
agnosis of Bipolar Disorder, depressed, Atypical Bipolar Depression, depressed, or Major
Depression, Schizophrenic Disorders, Paranoid Disorders, other psychotic disorders, vari-
ous anxiety states including Panic Disorder, Phobic Disorders, Severe Generalized Anxiety
States, or personality diso:ders severs enough to interfere with the patient’s ability to
participate. Further, subjects with a history of various schizophrenic and other psychotic
disorders (including paranoid} were excluded, as were persons abusing drugs currently or
within six months. Further exclusion criteria were a current or historic contraindications
to antidepressants, SSRls, beazodiazepines, as well as patients taking MAO inhibitors
within two weeks or depol neuroleptics within 6 weeks, etc. The exclusion criteria were
unremarkable.

The protocol did not state although the NDA did that sparing use of chloral hydrate
and triazolam would be allowed during the study.

METHODOLOGIC CONSIDERATIONS

There were several methedologic choices made. First, they chose to use improvement
or gain scores over baseline as the dependent variable. That is, for any dependent variable
(except CGI-I}, each subject’s baseline score was subtracted from the scores at successive
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intervals, and it was these difference scores which were analyzed when examining changes
within groups or when comparing groups. This is bt one of several choices the sponsor
might have made. ANCOVA using the baseline as a covariate with the dependent variable
being the scores at each point would have been a reasonable alternative, as would a repeated
measures analysis using the baseline as the first ievel of the repeated factor and examining
differences between it and later time points using appropriate contrasts.

I note that an ANCOVA model using gain scores as the dependent variable and base-
line as the covariate produces exactly the same hypothesis test results on ali effects except
the covariate as would the same ANCOVA using the endpoint rather than gain score as
the dependent variable.

The protocol section of the NDA results section stated thai the endpoint was the week
8 visit. In the statistical methods portion, this section stated that for all variables except
CGI-1 (which has no meaningful baseline) they would use an ANOVA mode] with the
dependent variable being change from baseline, and the independent variables being fixed
effects for site, treatmr»nt, and the site-by-treatment interaction. For GCI-S since there
was a significant baseline-response correlation, they chose to add baseline as a covariate
to the analyses. They also stated that since there was no significant correlation between
baseline and endpoint for the Y-BOCS, NIMB-OC, or MOC, they did not use baseline as
a covariate. However, in volume 6, page 8 50, the - showed these correlations as .43, .60,
and .77, respectively, which were not insubstantial.

Another methodological choice they made was to treat center as a fixed effect. I have
seen center treated as random, and as fixed, and I think there are reasonable arguments
one might make in either case.

DEMOGRAPHIC COMPARABILITY

Table 2 contains demographic statictics for the two groups. The mean age of the 44
subjects who received piacebo was 38.0, and of the 43 subjects who received sertraline
was 36.5, with a comparable distribution in both groups. Most subjects in both groups
were between 20 and 50 years of age. Both groups were largely male, with 88 percent
males in the placebo group and 81 percent males in the sertraline group. Social class index
distributions were comparable. Both groups were largely white, with the placebo group
being 97 percent white, and the sertraline grcup being 10 percent white.

I do not consider it appropriate to do hypothesis tests on baseline distributions as
there is usually a multiple comparison problem.

RESULTS

In the discussion of efficacy, I will concentratie on the Y-BOCS and the NIMH-0OC,
and mention the other variables. Resnlts were largely consistent.

Baseline Comnparability on Efficacy Variables
Table 3 contains baseline measurements for both greups on the major efficacy vari-
ables. I <id not do any hypotlesis tests on group diferenc .s us I believe they are inappro-
priate here. The groups appeared comparable.
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Y-BOCS: LOCF and OC Analyses

Table 4 contains dropouts, broken down by week, for each of the two treatment groups.
There were fewer dropouts over the course of the study in the sertraline group than the
piacebo group (6 vs 10). Table 5 contains the reasons for termination through week 8
{beginning of down-titration), and as is often the case, there were more dropouts (5 vs 1)
in the placebo group for lack of effect.

Table 6 contains mezns and standard deviations for the Y-BOCS at baseline and for
each of the time points to 10 weeks. We see a decline over time in the sertraliie group,
with a less steep decline in the placebo group.

Note that tkere was still substantial decline in the sertraline group after week 8, when
the protocol said the taper was to begin. In the placebo group, however, after week 8
the scores increased slightly. (The sponsor said in the NDA that it appeared that most
investigators didn’t taper their subjects much until just before the week 10 measurements,
meaning that there were substantial amounts of sertraline in the sertraline-group subjects
through most of the week-8-i0-week-10 period.)

Table 9 contains plots of the relations between baseline and endpoint measures for
the Y-BOCS, and there appears to be a substantial linear relation between the tvo, indi-
cating that baseline might be a reasonable covariate in analyses using the endpoint as the
dependent variable.

The sponsor calculated a correlation for this relationship and allowed to influence
whether to use baselines as a covarjate in later analyses, but this correlation was calculated
without respect to group membership. A better measure of linear relationship between
baseline and endpoint uncontaninated by the design structure would have been a pocled
within-groups-center correlation, which produces the same hypothesis test as the test cn
baseline when used as a covariate in the model.

Table 12 shows sample sizes by week. By week 8, 40 of 43 subjects (93 percent)
remained in the sertraline group, while 37 of 44 (84 percent) remained in the placebo group.
Recalling that 4 more subjects dropped out out of the placebo group for lack of effect than
dropped of the sertraline group, these numbers were comparable and unremarkable. Few
subjects dropped out for adverse effects.

The sponsor did not appear to do any weekly OC analyses. The sponser allowed
the correlations or lack thereof between baseline and endpoint, uncorrected for group
membership, to influence the model cited in the NDA. 1> zgeneral, the sponsor’s models
predicted the gain score from treatment (TG), investigator (GEANT), the treatment-
by-investigator interaction, and depending on the above-mentioned correlation, baseline.
(Since there is no baseline for CGI-Improvement) it was never uscd as a covariate.

Using such endpoint analyses, the sponsor found significant group differences at end-
point (LOCF) between placebo and sertraline. Table 13 contains a plot of group means
over time for the Y-BOCS, and the results of an endpoint analysis, as well as the results
of my data analysis.

I analyzed these data fitting a model predicting week!, OC scores from treatment
(TG), investigator (GRANT), and using baseline as ihe covariate. [ did not include a
treatment-by-investigator interaction in the model.

Note that they sponsor fitted models with gain scores as the dependent variables,
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but for the variables of interest (e.g., treatment effect), in an analysis of covariance with
baseline as the covariate, the use of gain scores is really a disguised endpoint and does not
influence hypothesis tests on these effects.

Using these weekly analyses, | found no differences between the treatments except at
week 4 and week 10, and a significant (p < 0.05) difference between treatments at week 10.
An endpoint analysis in the context of this model found a borderline p-value {p < 0.056)
at endpoint (LOCF). These data are consistent with a drug with a rather long period of
onset, especially at the doses used. Note that with respect to group means at each time
point, after randomization the treatment group beat the placebo group for all weeks. For
weeks 2 and beyond, sertraline beat placebo every week although only the week 4 and week
10 differences reached statistical significance. The small sample size used in this trial may
have contributed to this result.

Y-BOCS means (Table 6) show that the sertraline group began at baseline with a mean
of 23.4, declining to 17.5 by week 10, the placebo group began with a comparable mean of
22.6, declining only to 21.2 by week 10. In the sertraline group the decline continued past
week 8, while in the placebo group the mean actually went up from week 8 to week 10.

NIMH-OC: LOCF and OC Analyses

Table 7 contains similar means and standard deviations on the NIMH-OC variable, for
both groups, over time. We see a decline over time in the sertraline group and a less steep
decline in the placebo group. Note that there was still stubstantial decline in the sertraline
group after week 8, when the protocol said the taper was to begin. In the placebo group,
however, after weck 8 the scores increased slightly. (The sponsor said in the NDA that
it appeared that most investigators didn’t taper their subjects much until just before the
week 10 measurements, meaning that there were substantial amounts of sertraline in the
sertraline.group subjects through most of the week-8-co-week-10 period.

Table 10 contains a plot of the baseline vs endpoint for the NIMH-OC variable. Al-
though we see what appears to be an attenuation in this relationship due to a probable
floor eflect at baseline (subjects did not enter the study unless scores were above a min-
imum amount), there appears to be a relationship, indicating that baseline might be a
useful covariate.

As with the Y-BOCS, the spensor calculated a correlation between baseline and end-
point and allowed this correlation to determine whether to include baseline as a covariate.
However, the correlation was calculated without respect to yroup membership, zad henrce
was contaminated by grovp differences. A better measure of linear relationship between
baseline and endpoint uncontaminated by this design structure would have been a pooled
within-groups-center correlation, which would produce the same hypothesis test as the test
on the covariate in the model I used.

For the NIMH-OC, as with the Y-BOCS, the sponsor appeared to do only an ei:dpoini
analysis, and no weekly OC analyses. Table 14 ccntains a plot of both groups, over
time, with weekly OC hypothesis tests and an endpoint LOCF analysis. | did the weekly
analyses.

Fitting the same mode: for the NIMH-OC produced a similar picture (Tabls 14). After
randomization, sertraline beat placebo for all weeks, with significance appearing at week
6 and week 10, and an endpoint (LOCF) annalvsis showing a significant treatment effect
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(p < 0.036).

Table 7 contains the weekly means and standard deviations for the NIMHR-OC. While
the sertraline group declinsd from a baseline of 9.8 to a week 10 score of 7.7, the placebo
group declined only from a baseline of 9.3 to a week 10 score of 8.6. As with the Y-BOCS,
the placebo group actually shoved a slight increase from week 8 to week 10, while the
sertraline group contiar. 4 declining during that period. It may be that the small sample
size contributed to the lack of significance.

CGI-Severity: LOCF and OC Analyses

The CGl-Severity was administered on the same schedule as were the Y-BOCS and
NIMH.OC. Table 8 contains means and standard deviations for both groups, over time,
and a pattern similar to that seen with the previously examined variables emerges. There
is a decline in both groups, with more of a decline in the sertraline group. In fact, although
the decline in CGI-S continued between weeks 8 and 10 in the sertraline group, the score
in the placebo group increased during the same period.

Table 11 contains a plot of baseline vs endpoint for CGl-Severity. There appears
to be a substantial linear relationship indicating that baseline CGI-Severity might be a
reasonable covariate when examining endpoint.

As with the previous variables, the sponsor calculated the correlation between baseline
and endpoint, and allowed it to influence the decision as to whether to include baseline as
a covariate. As before, a better measure of the linear relationship uncontaminated by the
design structure wouid have been a pooled within-groups-center correlation.

As before, the sponsor did only a endnoint analysis, and I did both LOCF endpoint
analyses and weekly OC analyses (table 15). The only weekly analysis to show significant
differences between the groups was at week 10, and the endpoint (LOCF) analysis showed
a marginal sertraline effect (p < 0.055). Sertraline beat placebo, although not statistically
significantly different, for all weeks past week 1, with the actual magnitude of the differezces
between the group means increasing over time.

Table 8 presents means and standard deviations for the CGIl-Severity. The pattern
here was similar to that shown for the Y-BOCS and NIMH-OC. Both groups showed a
decline over time; the sertraline group declined more, and the sertraline group continued
the decline from week 8 to week 10 while the placebo group did not. The sponsor did not
present a table for the MOC, but weekly analyses showed no significant group differences
at any week.

Remarks

I also tested the treatment-by-investigator interaction in the context of a model with
endpoint as the dependent variable, covarying baseline for the Y.BOCS, NIMH-OJ, and
CGl-Severity. There was no significant investigator-by-treatment interaction. Table 19
contains a series of box plots of scores on the Y-BOCS for the six investigators in this
study, broken down by treatment. Table 20 contains the same series of box plots for scores
on the NIMH-OC, and Table 21 contains the same series of boxplots for the CGI-Severity.
These tables reflects the lack of investigator-by-treatment interaction.

Results for the CGl-Improvement were similar to those for the other dependent vari-
ables.

I examined residuals from the above analyses, and from the distributions of the resid-
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uals, there does not appear to be evidence of violation of the normality assumptions on
the error terms in the models.

Although the nlats of group means over time appear io shcw that sertraline beats
placebo, differences <tween group means were inconsistent among the various time points,
with significance appearing somewhat early in the study and frequently disappearing to-

wards week 8. It would be difficult to characterize these results as positive, and at best
we might call them supportive. Calling it a failed study may be more accurate.

I performed a post-hoc power analysis on their data, and using their variance estimates
and other estimates as if they were the appropriate population parameters, I found the
the actual power to detect u differeace between the least squares means (in the endpoint)
analysis as great or greater than the difference they observed, with the sample size they
used, was less than 0.5.

Protocol 371/372 (acute phase)

STUDY DESCRIPTION

Protocol 371/372 was originally designed as two five-center trials to be run under
identical protocols, but difficulty in obtaining sufficient numbers of subjects led the sponsor
tc obtair an additional center, and combine the 11 centers into one trial. This was a
randomized, double blind, multicenter, parallel groups, fixed-dose, placebo-controlled trial.
There were four parallel groups, consisting of one placebo group, and three sertraline
groups, at three fixed doses: 50 mg, 100 mg, and 200 mg sertraline per day. Study
medication was administered once per day, and titrated to the assigned dose during the
first two weeks of the trial. At screen, 342 subjects entered placebo washout, 325 were
randomized to one of the 4 arms, with 84 randomized to placebo, 80 to sertraline 50 mg,
8i to sertraline 100 mg, and 80 to sertraline 200 mg. There were evaluable for efficacy
84 placebo subjerts, 79 sertraline 50 mg subjects, 81 sertraline 100 mg subjects, and 80
sertraline 200 mg subjects. Table 22 gives sample sizes at the various points in the study.

SAMPLE SIZE AND POWER

I could find no power and sample size calculations in the protocol. However, since
the study was largely positive, it may be of less concern as to whether the study was
designed with sufficient power to detect a meaningful treatment difference. According to
the protocol, this was originally designed as two five.center trials, with 32 subjects per
center. Due to difficulty obtaining subjects, the two trials were were combined into one,
and an eleventh center was added, for a tatal of 325 subjects randomized, and 324 subject:
evaluable for efficacy.

STUDY PLAN

This trial consisted of a !-week single-blind placebo lead-in, followed by randormization
and a baseline evaluation, and a 12-week double-blind clinical trial, with evaluations at
tle end of the washout (“Baseline;” “Week 0"}, and the end of weeks 1,2,4,6, 8,10, and 12.
There was a 40-week treatment-responder extension, which will not be discussed here.

There were 4 treatment groups - piacebo and three fixed dose sertraline groups, with
fixed doses at &0, 100, and 200 mg of sertraline. Random assignment to treatmeat took
rlace at the end of the placebo lead-in. After the week 12 visit, nonresponders were titrated
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down to 0 mg and discontinued; responders were given the opportunity to contirue double-
blind for 40 more weeks. Initial dose titration took place during the first 2 weeks.

There was no mention in the protocol of whether sufficient improvement during the
one-week placebo lead-in would exclude the subject from the trial.

ASSESSMENT PLAN

Rating scale evaluations were done at screen (beginning of the lead-in week), baseline
(week 0; end of the lead-in week), and the end of weeks 1, 2, 4, 6, 8, 10, and 12. A 24-item
Hamilton scale was administered at baseline, and sub jects who scored greater than 17 were
excluded. Plasma samples were also taken at the end of week 10.

Instruments

Efficacy instruments used included: the Yale-Brown Obsessive Compulsive Scale (Y-
BOCS), total score, the NIMH Global Obsessive Compulsive Scale (NIMH-OC), the Clin-
ical Global Impressions Severity score (CGI-S), the Clinical Global Impressions Improve-
ment (CGI-I) score, the Maudsley Obsessive Compulsive Inventory (MOC), and the Hamil-
ton Depression Rating Scale (HRD).

As stated earlier, the Hamilton Depression Scale was administered at screen, while
the MOC was administered only at baseline and during the final week of the 40-week
extension, for those subjects who entered the extension. Thus the MOC was not available
for use as an efficacy measure for t' e 12-week study that this review covers,

The Y-BOCS is a 14-item questionnaire, with 10 scorable items each scored on a 0-4
scale, giving a total score in the 0-40 range. This total score was the primary dependent
variable used. Additionally, these 10 scorable items can be divided into two subgroups
of 5 items each, each producing an Obsession subscore (0-20) and a Compulsion subscore
(0-20). These two subscores will not be regarded as primary efficacy measures.

The NIMH-OC was a scale rated from 1-to-15, with scores of 1-t0-3 indicating minimal
pathology to scores of 13-to-15 indicating very severe obsessive and compulsive behavior.

The CGI-S scale is scored from 1 to 7, with 1 indicating no illness to 7 indicating
extremely ill. The CGI-I scale is scored from 1 to 7, with 1 indicating very much improved
and 7 indicating very much worse.

The MOC is a self-rating scale of 30 itemc, each of which the patient scores as true
or false. Thus the score on the MOC ranges from 0 to 30, with 0 indicating no seif-rated
obsessive or compulsive behavior, and 30 indicating a maximal arnount of such behavior.

The HRS is a 24-item rating scale, scored from 0 to 73, with scores of 16 or below
generally indicating no or mild depression and scores at the high end indicating a high
amount of depression.

INCLUSION AND EXCLUSION CRITERIA

Inclusion and exclusion criteria were unremarkable. Qutpatient patients of both sexes,
18 and older, who met DSM.III-R criteria for obsessive compulsive disorder without de-
pression were eligible. The criginal protocol stated women had to be without childbearing
potential but the protocol was amended to permit women using adequate contraception.
HRS had to be 17 or less, with a score of 7 or less for item 1. The NIMH Global Olsessive
Compulsive Scale had to have a score of 7 or more. Exclusion criteria included abnormal
and clinically significant ECG or lab values. Patients with organic mental disorders, or-
ganic brain syndrome, major axis 1 disorders, anxiety states or disorders were excluded.
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Drug or alcohol abuse within 6 months were exclusion criteria. Allergy or hypersensitiv-
ity to antidepressants, contraindications to antidepressants, clinically significant hepatic,
hematologic, endocrine, cardiovascular, renal, gastrointestinal, or neurological functions
were exclusion criteria. Use of other investigational drugs within one month prior to study
entry, except chloral hydrate, and behavior therapy while in the study were exclusion cri-
teria. Use of an MAQ inhibitor within 2 weeks of baseline, any depot neuroleptic within
6 weeks, regular use of anxiolytics, neuroleptics, or antilepressants within 2 weeks prior
to baseline were exclusion criteria. Investigators excluded illiterates or subjects judged
unlikely to be able to follow the protocol.

Subjects were allowed sparing use of chloral hydrate during the study.

METHODOLOGIC CONSIDERATIONS

For the primary efficacy measures (Y-BOCS and NIMH-QC), as well as for the CGI-
Severity, the sponsor chose to fit linear models with change-from-baseline as the dependent
variable, investigator as a blocking variable, baseline as a covariate, and treatment as the
factor of greatest interest. This is but one of several choices the investigator might have
made. They tested the investigator-by-treatment interactions, and finding only no signif-
icant interaciions, chese to fit models without these interactions. For CGIl-Improvement,
there was no baseline, and hence the dependent variable was tne weekly score (or endpoint)
and there was no covariate.

1 note that ar ANCOVA model using gain scores as the dependent variable and base-
Line as the covariate produces exactly the same hypothesis test results on all effects except
the covariate as would the same ANCOVA using the endpoint rather than gain score as
the dependent variable.

They used the baseline {week 0) measures as the covariate, and the week 12 as the
desited endpoint in the LOCF analyses. They did several analyses for each dependent
variable, first lumping all sertraline groups together and testing treatment vs placebos, and
then testing least squares (adjusted) means of each sertraline group vs placebo using LSD
(uncorrected t) tests.

DEMOCRAPHIC COMPARABILITY

Table 23 contains demographic statistics for the four treatment groups. Al four
groups were roughly 55 to 60 percent male, and roughly 40 to 45 percent female. All four
groups were largely white, with percentage white above 96 percent. Ali four groups were
comparable on age, with age ranges in the roughly 18-to-80 range.

I don’t consider it appropriate to perform hypothesis tests on baseline distributions
in randomized clinical trials.

RESULTS

In the discussion of efficacy, I will concentrate largely on the Y.-BOCS, and the NIMH-

OC scales, although I will mention the other results. Results were largely consistent.
Baseline Comparability on Efficacy Variables

Table 24 contains baseline comparisons of the efficacy variables, as well as the Hamil-
ton Depression Scale. The groups were all nondepressed, with Hamlton Depression Scale
mean scores ranging from 10.0 (Placebc and Sertraline 50 mg) to 10.6 and 1.7 (Sertraline
200 rag and 100 1ag, respectively). Scores on all the efficacy variables were comparable.

I did not do hynothesis testing of baseline comparabiiity as I believe it inappropriate
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in a randomized trial.
Y-BOCS: LOCF and OC Analyses

Table 25 contains droponis by treatment groups for baseline and weeks 1, 2, 4, 6,
8, 10, and 12. Seventeen subjec's were not randomized at baseline, and of the subjects
randomized, the pattern of dropouts was unrcmarkable. Table 26 contains the reasons
for termination, and unsurprisingly, more subjects dropped out in the placebo group for
lack of effect than for adverse effects, while the reverse held in in the 50 mg and 100 mg
serisaline groups. For the 200 mg group, 6 subjects dropped out for adverse effects, and 7
for lack of effect.

Completion rates were 71 percent in the placebo group, 79 percent in the sertraline
50 mg group, 66 percent in the sertraline 100 mg group, and 73 percent in the sertraline
200 mg group. (The sertraline 100 mg group had nearly tvice the number of dropouts for
adverse effects as any of the other groups.)

Table 27 contains weekly Y-BOCS means and standard deviations for all four treat-
ment groups. The placebo group declined from 23.4 to 18.6 over the 12 week period, while
the 50 mg and 100 mg sertraline groups declined from roughly 23.5 to 16 over the same
period. The 100 mg sertraline group produced little more decline than did the placebo
group.

Table 31 contains a | of the baseline ard weekly scores for all four groups for
the ¥-BOCS3, as well as h, pothesis tests (uncorrected LSD tests for each sertraline group
against placebo in an ANCOVA model on the OC scores, covarying baseline, and with
investigator as a blocking facior) comparing each of the sertraline groups to placebo.
Significant placebo-sertraline differences began to appear in week 4 for the 50 and 200 mg
groups, with all thre sertraline groups different from ple . ~bo at werk 6, and tae 200 mg
sertraline group remained significantiy different from placebo for the remainder of the visits
up to week 12. Additionally, at week 10, the 50 mg sertraline group differed significantly
from placebo. The 100 mg group differed signiZicantly from placebo only at week 6.

While the sponsor did an analysis in which the three se:traline groups were simply
lumped together before the jo.nt sertraline means were tested to see if they differed sig-
nificantly from placebo, | did an analysis in which 1 did a 1-df ccntrast of placebo from
the average of the sertraline weekly means, and found significant differences between this
average of the three sertraline group means and the placebo mean for weeks 2 through 10,
and a marginally aonsignificant p-value (p < 0.0765) at week 12.

An LOCF endpoint analysis shows all three groups differing significantly from placebo.

It appears that for this variable, sertraline beats placebo in this study. There does
not appear to be any dose-response effect.

NIMH-OC: LOCF and OC Analyses

With respect to the NIMH.OC, weekly means aind standard deviations for each group
are given in table 29, and a plot of these means is given in table 32. For this variable,
sertraline 50 mg and sertraline 100 differed significantly form placebo at week 4 (uncor-
rected LSD tests for « .ch sertraline group against placebo in an ANCOVA model on the
OC scores, covarying baseline, and with investigator as a blocking factor), all three groups
diflered significantly from placebo at week 6, the 50 and 200 mg sertraline groups differed
teorm placebo at week 8, and the 200 g sertraline group continued to differ significantiy
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from placebo for the remainder of the study.

While the sponsor did an analysis in which the three sertraline groups were simply
lumped together before the joint sertraline mezans were tested to see if they differed signif-
icantly from placebo, I did an analysis in which 1 did a 1-df contrast of placebo from the
average of the sertraline weekly means. The mean of the ser‘raline group means differed
significantly from placebo sta-ting at week 4 (p < 0.0027) and the mean of the sertraline
group means differed significantly from placebo through the rest of the study.

An LOCF endpoint analysis showed ali three groups differed significant!, from placebo
on this variable.

It appears that for this variable, sertraline beat placebo, in this study.

CGl-Severity: LOCF and OC Analyses

Although CGl-Severity was not onc of the primary variables, I analyzed that, too.
Table 28 contains means and standard deviations for all four treatment groups for bascline
and weeks 1, 2, 4, 6, 8, 10, and 12. The fou: groups were comparalble at baseline, and as
with the Y-BOCS, the sertraline 50 mg and sertraline 200 mg groups declined more during
the 12 weeks than did the placebo or sertraline 100 mg groups.

Table 33 shows a plot of group means for the four groups over time, with nypothe-
sis tests between each of the sertraline groups and the placebo group at each tine point.
{These were uncorrected LSD tesis for each sertraline group against placebo in an AN-
COVA model on the OC scores, covarying baseline, and with investigator as a blocking
factor.) This table also contains an LOCF (endpoint) anaiysis. The pattern shown here
is strikingly similar to the pattern for the Y.-BOCS, with significant differences hetween
sertraline and placebo emerging at week 4, and except for the certraline 100 mg group,
continuing the rest of the way through the study, except for week 12.

As before, while the sponsor did an analysis in which the three sertraline groups were
simply lumped toget 1er before the joint sertraline means were tested to see if they differed
significantly from placebo, I did an analysis in which I did a 1.df coutrast of placebo
froin the average of the sertraline weekly means. In this analysis, the mean of the three
sertraline means diflered significantly from placevo for weeks 4 threugh 10, but did not
differ significantly from placebo at week 12.

The LOCF endpoint anaiysis showed the sertraline 50 mg and sertraline 200 mg groups
different from placebo, but not the sertraline 100 mg geoup.

Although the inconsisient efficicy on the part of the sertraline 100 mg group is trou-
bling, as is the occasional return to nonsignificance at week 12, it 2ppears that for this
variable, sertraline be: s placebo, in this study.

Remarks

There appears to Ue a clear and consistent sertraline - placebo difference ia “his study
for the 50 mg and 200 mg doses. The results for the 100 mg dose are troubling. There does
not appear toc be a dose-response, although it may well be that if the 100 mg sertraline
group had differed significantly from placebo, it would have appeired.

No. ztheless, in this study, considering all the dependent variables, and over time,
ircluding the contrast [ did, sertraline appears to beat placebo. 1 would characierize this
study as positive,

With respect to CGl-Improvement, a similar pattern held. I would characterize this
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study as demonrtrating efficacy.

Protocol 546

STUDY DESCRIPTION

Protocol 546 was a multicenter, double-blind, parallel groups, randomized, clinical
trial desigued to evaluate safety and efficacy of sertraiine versus placebo

This was a 12-week, flexible dose, following & one-week single-blind placcbo lead-in,
v.ith two paraliel groups: placebo of flexible dose sertraline up to 200 mg. I: was designed
a3 an 10 center study, with 16 subjects par center (8 placebo and 8 sertraline), for a total of
160 subjects. Table 40 indicates that 193 subjects made it through screening and entered
the plactho lead-in, with 108 making it through tie placebo lead-iay and randomijzed. Of
the 168 randomized, 82 were randomized to plrcebo, and 86 randomized to sertraline. Of
the 42 randomized to placebo, 79 were evaluable for efficacy, and of the 86 randomized to
sertraline. 85 were evaluable {or efficacy.

This trial consisted of a one-week single-blind lead-in phase followed by a 12-week
active medication phase. Evaluations were done at day one of the lead-in phase (also
called “screen”), at the end of the one-week lead-in (also called “baseline,” or “week 0"),
and at the end of weeks 1, 2, 3, 4, 6, &, 10, and 12 on active medication or placebo.

There were parallel two groups - placebo and a flexible sertraline group which could
be titrated up to Zu0 mg active medication. Random assignment to either placebo or
sertraline tock place at the end of the lead-in period. Intermittent use of chloral hydrate
was allowed for sleep, and the use was recorded.

Subjects had to have a DSM-III-R diagnosis of Obsessive Compulsive Disorder, with-
out depression, as determined by a total score of 20 or higher at the beginning and end
of lead-in on the Y-BOCS, and a score of 7 or higher on the NIMH-OC at the same time
points, and a score of 15 or less (excluding item 21) on the 24-item HRS, and a score of 1
or less on the HRS item 1, and a CGI-Severity score of 3 or greater on the same occasions.

SAMPLE SIZE ANi: "OWER

I could find nothing about sample size and power calculations in the NDA or the
protocol. Since the study was largely positive, it may be of less importance then it would
have been had the study failed to detect sartraline - placebo differences. There were 167
subjects randomized to the two treat.nent groups, with 86 to seriraline and 81 to placebo.
The 12-week completion rate was 69 percent in the placebo group, and 71 percent in the

sertraline group.
STUDY PLAN

This trial consisted of a one-week single-blind lead-in phase followed by a 12-week
active medication phase. Evaluations werc¢ done at day one of the lead-in phase {also
called “screen”), at the end of the one-week lead-in (also called “baseline,” or “week 07),
and at the end of weeks 1, 2, 3. 4, G, 8, 10, and 12 on active medication or placebo.

There were parallel twa groups - placebo and a flexible sertraline greup whic! could
be titrated up to 200 mg. Random assignm~nt 1o either placebo or sertraline took place
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at the end of the lead.in period. Sparing use of chloral hydrate was allowed for sleep, and
the use was recorded. The titration schedule (volume 1, 8 78) specified that all subjects
began at 50 mg sertraline daily, for the first three weeks, and titration upward was done
in 50 mg increments only after satisfactory responscs had not been observed for at least
one week on doses above 50 mg daily. Subjects could be down-titrated if need be after the
end of week 6 as long as the dose remained between 50 and 200 mg sertraline. Note that
upward titration above 50 mg did not even begin until after the third week.
ASSESSMENT PLAN

Rating scale evaluations and vital signs were done on all occasions: day 1 of the lead-
in, after the washout (end of week 0), and the end of w-eks 1, 2, 3, 4, 6, 8, 10, 12. Lab
work and ECG were were done on day 1 of the lead-in, the end of week 2, end of week 6,
and end of week 12. A physicul exam was dene on day 1 of the washout and the end of
week 12. Week 12 measurements were done at termination if the subject terminated early.

Instruments

Efficacy instruments used included: the Yale-Brown Obsessive Compulsive Scale (Y-
BOCS), total score, the NIMH Global Obsessive Compulsive Scale (NIMH-OC), the Clin-
ical Global Impressions Severity score (CGI-S), the Clinical Global Impressions Improve-
ment (CGI-I) score, and the Hamilton Depression Rating Scale (HRS). (The HRS was
administered only at day 1 of the lead-in and was not really an efficacy instrument but
rather used as an entry criterion.)

The Y-BOCS is a 14-item questionnaire, with 10 scorable items each scored on a 0-4
scale, giving a total score in the 0-40 range. This total score was the primary dependent
variable used. Additionally, these 10 scorable items can be divided into two subgroups
of 5 items each, each producing an Obsession subscore (0-20) and a Compulsion subscore
(0-20). These two subscores will not be regarded as primary eficacy measures.

The NIMH-OC was a scale rated from 1-to-15, with scores of 1-t0-3 indicating minimal
pathology to scores of 13-t0-15 indicating very severe obsessive and compulsive behavior.

The CGI-S scale is scored from 1 to 7, with 1 indicating no illness to 7 indicating
extremely ill. The CGI-Iscale is scored from 1 to 7, with 1 indicating very much improved
and 7 indicating very much worse,

The CGI-I scale is scored from 1 to 7, with 1 indicating very much improvement, and
7 indicating no improvement.

The HRS 15 a 24-1tem rating scale, scored from 0 to 73, with «.ores of 16 or below
generally indicating no or mild depression and scores at the high end indicating a high
amount of depression.

INCLUSION AND EXCLUSION CRITERIA

Inclusion and exclusion criteria were unremarkable.
Inclusion:

Male and female outpatients 18 years of age and older, DSM-III-R diagnosis of Obses-
sive Compulsive Disorder without depression (Y-BOCS scere of 20 or higher, NIMH-OC
score of 7 or higher, HRS score of 1. or lower (excluding item 1}, HRS item 1 score of 1
or less, GCI-Severity score of 3 or greater, all or. both day 1 of the lead-in and at base-

14
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line), normal or clinically insignificant lab values on day ! of lead-in, nonpregnant, and
discontinuation of any cther psychotropic medication except chloral hydrate for sleep.
Exclusion:

Pregnant or nursing women, women of child-bearing potential not practicing effective
birth control, subjects with organic mental disorders or organic brain syndromes, subjects
meeting DSM-([I-R criteria for: bipolar disorders of various types, depressions of various
types, schizophrenia and other psychotic disorders of various types, anxiety states of var-
ious types, and severe personality disorders (complete criteria given on volume 1, page
8 75), history of schizophrenia or psychotic disorders, a 6-month history of sukstance or
alcohol abuse or dependence, contraindications to antidepressants, subjects with evidence
or history of various significant diseases, allergy or hypersensitivity to sertraline or other
antidepressants, subjects intending to donate blood during the study, patients on con-
comitant therapy with other investigational drugs or a 28-day previous history thereof,
and subjects requiring psychotropics, hypnotics, or anxiolytics (except intermittent chlo-
ral hydrate), patients with current or a2 14-day history of MAQO inhibitors, or current or a
6-month history of depot neuroleptics, current or 4 week history of fluoxetine, current anti-
coagulant therapy, liver dysfunctic.. twice the normal range, or subjects who are illiterate
of judged unable to follow the protocol.

METHODOLOGIC CONSIDERATIONS

There were several methodologic choices made. First, they chose to use improvement
or gain scores over baseline as the dependent variable. That is, for any dependent variable
(except CGI-I}, each subject’s baseline score was subtracted from the scores at successive
intervals, and it was these difference scores which were analyzed when examining changes
within groups or when comparing groups. This ic but one of several choices the sponsor
might have made. ANCOVA using the baseline as a covariate with the dependent variable
being the scores at each point would have been a reasonable alternative, as would a repeated
measures analysis using the baseline as the first level of the repeated factor and examining
differences between it and later time points using appropriate contrasts.

I note that an ANCOVA model using gain scores as the dependent variable and hase-
line as the covariate produces exactly the same hypothesis test results on ali effects except
the covariate as would the samme ANCOVA using the endpoint rather than gain score as
the dependent variable.

For the endpoint analyses, the endpoint was the score at the end of week 12 score, or
the last score observed, if the subject dropped out prior to week 12,

The statistical analysis section (volume 1, 8 10) stated that for the Y.BOCS, NIMH-
OC, and CGIl-Severity scales, the model fitted used the change score for the dependent
variable, and the treatment, site, treatment-by-site interaction, and baseline as indepen-
dent variables. For CGl-Improvement, there was no baseline, and thus for that dependent
variable, the dependent variable was just the CGl-Improvement score observed at the time
point, and there was no baseline covariate in the model.

Another methodological choice they made was to t.eat center as a fixed effect. [ have
seen center treated as random, and as fixed, and I think there are reasonable arguments

15
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one might make in either case.
DEMOGRAPHIC COMPARABILITY

Tabie 41 contains baseline measurements on demographic variables. Both groups were
approximately half male and half female. Both groups were between 3/4 and 4/5 white,
and both groups had median ages of about 35, with age ranges of about 18-70. The groups
seem comparable, and I would consider it inappropriate to perform hypothesis tests on
these baseline measures.

RESULTS

In the discussion of efficacy, I will mention all the eflicacy measures: Y-BOCS, NIMH-

OC, CGI-Severity, and CGI-Improvement. Resulte were largely consistent.
Baseline Comparability on Efficacy Variables

Table 42 contains baseline measures for the 3 efficacy measures that had baselines,
as well as for the HRS. The groups appeared comparable. 1 consider it inappropnate to
test the significance of differences on baseline measurements of groups to which there was
random assignment.

Y.BOCS: LOCF and OC Analyses

Table 43 contains weekly dropouts, by group. There were 25 dropouts in each group.
Table 44 contains the reasons for termination in each group. In both groups, roughly 70
percent (69 percent in the placebo group; 71 percent in the sertraline group) complet.d
the study, with more dropouts in the placebo group than the sertraline group for lack of
effect (11 percent vs 7 percent) and more dropouts in the sertraline group than the placebo
group for adverse effects (10 percent vs 5 percent). This is entirely unremarkable.

Table 45 contains the means and standard deviations on the Y-BOCS, weekly for both
groups, and shows a decline in both groups, with more of a decline in the sertraline group.
Tabls 51 contains a plot of these means, with error bars, and with significance tests at each
week and for the endpoints. Table 47 contains a plot of the endpoint Y-BOCS scores with
the baseline Y-BOCS scores, and we see an indication of a positive correlation with an
attenuation at the left edge of the data point cloud due to the floor effect of the inclusion
criteria.

Although the sponsor did an analysis with the change score as the dependent vari-
able, and the treatment, site, treatement-by-site interaction, and baseline Y-BOCS as a
covariate, I did a slightly different analysis. I used the weekly OC scores as the dependent
variables, treatment, site and baseline scores as covariales. A covariance analysis with
change scores as the dependent variable produces the same hypothesis test on all factors
except the covaria.- as the analysis on the weekly score, and thus the covariance analysis
they did was in fact simply a disguised version of the analysis using the weekly scores as
the dependent variables. Further, there were no significant treatment-by-site interactions,
and it is in general not a good idea to include such interactions unless one has very strong
evidence that it would be wrong not to include them.

Table 51 contains weekly plots of the means and significance tests between the least
squares means in the analysis I did at each time point, and at endpoint.

Note that in general (table 51} that the distance between the groups in general in-
creases over time, with statistical significance of the difference between the means first
appearing at week 3, disappearing at week 4, and then reappearing for good from weeks 6
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through 12. An endpcint analysis shows that the groups differed at endpoint(p < 0.01).

These data are consistent with a drug with a non-brisf period of onset, and at the doses
used, with a drug that affects the dependent variable. {Because of the dosing schedule,
subjects did not begin receiving doses above 50 mg until several weeks into the study. That
is one plausible explanation for the fact that the drug did not seem to take eflect strongly
until week 5.)

For this variable, sertraline beat placebo.

NIMH.QC: LOCF and OC Analyses

Table 46 contains weekly means and standard deviations for both groups and table
53 contains a plot of these means with error bars. Table 48 contains a plot of endpoint
NIMH-OC scores against baseline NIMH-OC score:.

Both groups began at baseline with similar .cores on the NIMH-OC, and both groups
declined over time, with more of a decline in the sertraline group than in the placebo
group.

The plot (Table 48) of endpoint against baseline NIMH-OC scores indicates a positive
relationship, with an attenuation in the baseline score due to the floo: effect of the inclusion
criteria.

As with the Y-BOCS, the analysis I fit had the weekly OC NIME-OC score (cr
endpoint) as the dependent variable, and the treatment, site, and baseline NIMH-OC score
as the ccvariate. The plot (table 53) shows a decline in both groups, with the sertraline
scores lower than the placebo scores beginning at week 2, and tie difference between the
groups becoming statistically significant at week 8 and continuing for the rest of the study.
(At week 4, the difference between the groups just missed statistical significance, with
p < 0.055.)

The endpoint analysis missed statistical significance (p < 0.074). This analysis seems
to indicate a treatment with a long onset. (Because of the dosing schedule, subjects did not
begin receiving doses above 50 mg until several weeks into the study. That is one plausible
explanation for the fact that the drug did not seem to differ strougly from placebo until
late in the study.} For this measure, it appears that seriraline beat placebo.

CGI-Severity: LOCF and OC Analyses

The CGl-Severity scale was administered on the same schedule as were the Y-BOCS
and NIMH-OC. Table 47 contains means and standard deviations weekly, by treatment
groups. Table 49 contains a plot of baseline by endpoint for CGI-Severity, and tabie 52
contains a plot of the weckly means for both groups, with error bars, and weekly OC
between-groups significance tests, and an endpoint LOCF analysis. [ will explain the
weekly OC significance tests later.

The CGI-Severity scores were comparable at baseline (4.7 for the placebo group and
4.6 for the sertraline group) and both groups showed declines in the scores over the course
of the trial. The sertraline group had uniformiy lower scor+- over the 12 weeks of the trial,
and over time, the difference between the iwo groups increased fivefold.

The weekly OC analyses showed the groups differing at weeks 8, 10, and 12, but the
endpoint analysis did not show a difference. This ambiguity makas it unclear as to whether
sertraline could be considered to have beaten placebo.

CGIl-Improvement: LOCF and Weekly OC Analyses
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Since there was no baseline measure for this variable, the analysis I used was a blocked
ANQOVA with TG and GRANT as predictor variables. The significance tests are on the
adjusted treatment means, or least squares means.

The dependent variable was CGIl-Improvement at each week,

The sertraline group had numerically lower means for all weeks after the first, and the
difference between the adjusted means was significant at week 3, 6, and all weeks beyond
6. The week 4 difference just barely missed significance.

An LOCF endpoint analysis also showed the group least squares means to differ (p «
0.007)

For this variable, sertraline beat placebo.

Remarks
Although results were not completely consistent, it appears that sertraline beats

placebo.

Protocol 371/372 40 week responder extension

Protocol 371/372 down-titrated nonresponders from their assigned doses to zero be-
tween the 12th and 14th weeks. Responders were offered the opportunity to continue on
their assigned medication for 40 more weeks, for a total of 52 weeks. For those subjects
who continued, down-titration began at week 48, and hence week 48 was considered the
endpoint for the responder extension.

Of the 325 subjects randomized and who received at least one post-leadin dose, 118
completed the initial 12-week acute phase showing “marked” or “moderate” improvement
and entered the 40-week continuation. Significantly more (40 percent) of the sertraline
subjects entered this continuation than did the placebo subjects (22 percent).

It 1s difficult to learn much about efficacy by comparing treatmernt to control subjects
in a responder extension. However, in general, analysis of the data shows that at the
eud of the extension, there appeared to be little difference between the groups, and the
improvement maintained itself over the extension period.

Summary

Of the three randomized, multicenter, short-term studies covered here, one failed to
show efficacy (237/248) but due to small sample size and a lack of post-hoc power, it would
be easy to argue that it was a failed study. Study 371/372 unambiguously showed efficacy,
while 546 took longer to show group differences. The slowness of efficacy to appear with
546 might have been due to tte slow titration schedule and the fact that subjects took
somewhat long to titrate up tc an effective dose. Nonetheless, it appears to me that the
sponsor has showed effica.y with two well ¢ontrolled clinical trials.
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 237/248 Demographic Characteristics
N (Percent)

Sertraline Macebo
(N = 43)

Male 35 (81.4%) 39 (88.6%)

F-male ' 8 (18.6%) 5 (11.4%)
Race

Caucasian 43 (100%) 43 (97.8%)

Other : 0 (0%) 1 (2.2%)
Mean Age (yrs) . 36.5 38.0
Median Age 35 36.5

Age Range ' ' 19-63 19-63
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 237/248 Baseline Comparisons
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NDA 19-839: Sertratinz ‘7oloft) in OCD

Protocol 237/248 Reasons for Termination Through Week 8

n (percent)

Completers T (93.0%) . (84.1%)
Adverse Effects 1(2.3%) 0 (0.0%)
Lack of Effect 12.3%) 5 (11.4%)
Other 123%) 2 (4.5%)

Three patients on sertraiine refused to continne between weeks 8 and 10.
Two patients on placebo refused to continue between weeks 8 and 14.
One patient on placebo discontinued for lack of effect between weeks 8 and 10.
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 237/248 Y-BOCS

Mean (S.D.)

Week

Sertraline § 23.4 (4.9) 22.5 (5.2) 21.3 (5.6) 20.3 (6.2) 199(7.2) 19467 17.5(1.3)

Placebo 22.6 (6.1) 21.8 (6.2) 22.4 (6.2) 223 (6.3) 21.3(7.4) 20.0(7.8) 21.2(1.8)
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 237/248 NIMH-OC

Mean (S.D.)
Week

Baseline 1 2 4 6 8 10

Sertraline | 983(1.5) 95(1.7) 91(1.9) 8.7Q22) 84Q2.7 8225 1726

Pacehbo F 923(1.6) 92(1.8) 9.1(1.8) 83(L8) 8722 84Q.0 8620
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 237/248 CGI-S

Mean (S.D.)
Week

Seriralive | 490.7) 43808, 4809 45(1.1) 44(.1) 42(.1) 4.0 (1.2)

Placebo 47(08) 4.7(08) 46(0.8) 46(08) 44(1.0) 4309 4.3 (0.8)
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(Sample size chart for weekly graph for protocol 237/248.)

Sample Size

d333

Jeev

i.-ﬂ
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41

k1)

37
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NDA 19-839: Sertraline (Zoloft) Protocol 237/248
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{. Most patients remeained on medication through the end of week 10.


P264607
Highlight


OCD sertraline Page 334 of 380

NDA 19--839: Sertraline (Zoloft) Protocol 237/248
NIMH
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NDA 19-839: Sertraline (Zoloft) Protocol 237/248
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V) ; 1. Most patients remained on mediceiion through the end of Week 10.
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NOA 19-839: Sertraline (Zoloft)
Protocol: 237/248
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NDA 19-839: Sertraline (Zoloft)
Protocol: 237/248

CUMULATIVE DISTRIBUTION FUNCTION OF CGl SEVERITY
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 371/372 Number of Subjects
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 371/372 Demographic Characteristics
N (Percent)

Sertraline 50 mg  Sertraline 10 mg Sertraline 200 mg PMacebo
(N = 80) (N = 81) (N = 80)

Male 45 (56.2%) 45 (55.6%) 50 {62.5%) 51 (60.7%)

Female 35 (43.8%) 36 (44.4%) 30 (37.5%) 33 39.3%)
Race

Caucasian 79 (98.8%) 79 (97.5%) 78 (97.5%) 81 (96.4%)

Other 1(1.2%) 2 (2.5%) 2 (2.5%) 3 3.6%)
Mean Age (yrs) 39.6 _ 40.1 39.1 35.9
Mcdian Age 37 40 37.5 33
Age Raoge 19-72 18-67 1977 18-88
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NDA 19-839: Sertraline (Zoloft) in OCD

Protocol 371/372 Baseline Comparisons

Sertraline 50 mg Sertraline 100 mg Sertraline 200 mg Placebe

n  Mean S.D. n Men SD. n Men S.D. n Mean S.D.
Y-BOCS 79 232 59 - 81 246 56 80 235 4.3 84 234 4.9
NIMH-OC 79 92 1.7 79 9.7 1.7 30 90 1.4 84 92 1.5
CGIS 79 47 08 79 - 49 08 80 4.6 0.7 84 47 08
CGI-I
MOC 75 17.1 3.0 7 170 32 74 167 3.7 78 175 3.0
HDRS 79 100 4.0 79 107 5.1 80 106 47 34 100 4.7
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S¢

Sertraline 50 mg

Sertraline 100 mg

Sertraline 200 mg

Placebo

Non-Randomized

NDA 19-839: Sertraline (Zoloft) in OCD

17

Protocol 371/372 Dropouts

Week

3 1 5 0
3 5 3 4
4 0 4 2
0 5 0 8
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NDA 19-39: Sertraline (Zoloft) in OCD

Protocol 371/372 Reasons for Termination

n (percent)

Sertraline 50 mg

Sertraline 100 mg  Seriraline 200 mg

J¢

Completers

63 (78.8%) 54 (66.7%) 59 (73.8%)
Adverse Effects 6 (1.5%) 11 (13.6%) 6 (7.5%)
Lack of Effect 5 (6.2%) 7 (8.6%) 7 @.. %)
Other 6 (7.5%) 9 (11.1%) 8 (10.0%)

60 (71.4%)

5 (6.0%)

11 (13.1'%)

8 (9.5%)
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Baseline

NDA 19-839: Sertraline (Zoloft) in OCD

Protocol 371/372 Y-BOCS Score

Mean (S.D.)

Week

Sertraline 50 mg

Sertraline 100 mg

Sertraline 200 mg

Ptacebo

23.2 (5.9)

24.6 (5.6)

23.5 (4.3)

23.4 (4.9)

21.7 (6.8)
23.5 {6.2)
22.4 (5.2)

224 (5.9

20.4 (6.9)

22.8 (6.49)

21.5 (5.7

22.0 (5.7)

19.2 (7.0)

21.7 (1.2)

20.1 (6.4)

21.3 (5.5)

18.0 (7.5)

20.2 (7.3)

18.5 (7.0)

21.0 (5.3)

17.3 (1.7

19.3 (7.3)

17.6 {(8.0)

19.5 (6.5)

16.7 (7.1)

18.6 (6.4)

16.6 (7.6)

19.3 (6.7)

16.1 (7.3)

18.5 (7.0)

15.9 (8.3)

18.6 (7.3)
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Sertraline 50 mg

Sertraline 100 mg

Sertraline 200 mg

Placebho

§¢

Baseline

4.7 {0.8)

4.9 (0.8)

4.6 (0.7)

4.7 (0.8)

NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 371/372 CGI-S

Mean (S.D.)

Week

1 2 4 6 8
46(0.9) 44(1.00 420.1) 4¢ &~ 39(1.2)
48(1.0) 4.7(1.0) 45(0.00 43(1.0) 4.1(1.1)
45(0.8) 44(08) 4309 40(1.1) 3.9(I

450.8) 4509 4501.0) 44(1.0)0 4.2(0)

10

3.8 (1.2)

3.9 (1.0)

38(.1

4.2 (1.0)

3.7(1.2)

4.0 (1.1)

3.8 (1.2)

4.0 (1.2)
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 371/372 NIMH-OC

Mean (S.D.)

Week

Sertraline 50 mg 92(1.7) 90Q2.0) 84(20) 80@2.3) 76249 74(:C6) 72249 7.0(02.8)

Sertraline 100 mg 9.7(1.7) 94Q2.0) 91Q2.0) 3836(2.1) 83(2.1) 8022 7622 7422
Sertraline 200 mg § 9.0(1.4) 8.7(1.8) 85(L.7) 81(2.0) 7624 7.42.6) 7.1(2.6) 6.9 (2.8

Placebo 9.2 (1.5) 9.0(1.8) 88(2.0) 86(19) B85(2.0)0 802.1) 8.0Q2.0 7.7Q2.9)



OCD sertraline Page 350 of 380

(Sample size chart for weekly graph for protocol 371/372.)

Sample Size

81

76
74
71

78

75

70

n

70

71

61

|

34
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NDA 19-839: Sertraline (Zoloft) Protocol 371/372
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NDA 19-839 Sertraline (Zoloft) Protocol 371/372
NIMH

® B PLACEBRO
v 50 MG
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NDA 19-839: Sertraline (Zoloft) Protocol 371/372
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NDA 19 —B839: Serraline (Zolok)
Protocol: 371372

CUMULATIVE DISTRIBUTION FUNCTION OfF Y—BOCS SCORES

AT ENDPOINT
1001l g
80 | —‘—'_f_ -
® | .
é, 70 J_l—r_.r"’r
€0
g
E 0
© AOJ Treatment
E —— Placebo
O ] — — ﬁégﬂg
— Sert 200 mg
. _ﬁﬁ
o == T T 1 i i ) H 1 L Ll i 1 ] L \ A} T v v 1 ¥ 1 A ) ] 1 L L

I T T Ll ¥

o1

Score

b e

2 3 4 5 6 7 8 9 10 11 12 13 14 15 168 17 18 10 20 21 22 23 24 25 26 27 28 29 20 31 2 W 0
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NOA 19 -839: Sertraline (Zoioh)

Protocol: 371372
CUMULATIVE DISTRIBUTION FUNCTION GF NIMH SCORES
AT ENDPOINT
100 - ‘
80 1
m 4
& 1
Bo
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5w
g = Sent. 50 mg
O 01 — Bert.100 mg
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m p
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NDA 19-839: Sertraline (Zoloh)
Protocol: 371/372

CUMULATIVE DISTRIBUTION FUNCTION OF (I SEVERITY

AT ENDPOINT
100 4 ! I
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10 1

NDA 19-839: Sertraline (Zoloh)
Protocol 371/372

Y—BOCS TOTAL SCORE CHANGE FROM BASELINE TO ENDPOINT

-
> (-]
A

Mean Change from Baseline

-16 -

Placebo

100 mg 200 mg
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NDA 19-839: Sertraline (Zoloft)
Protocol 371/372

CGI SEVERITY CHANGE FROM BASELINE TO ENDPOINT
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 546 Demographic Characteristics

N (Percent)

Sertraline Placebo
(N = 86)

Male 49 (57.0%) 43 (53.1%)

Female 37 (43.0%) 38 (46.9%)
Race

Cauczasian 83 (96.5%) 77 (95.1%)

Other 3 (3.5%) 4 (4.9%)
Mean Age {yrs) 353 38.1
Median Age 34.7 37.0
Age Range 18-62 18-71

Tf
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NDA 19-839: Sertraline (Zoloft) in OCD

Protocol 546 Baseline Comparisons

8 4
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eF

Sertraline

Placebo

Non-Randomized

NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 546 Dropouts

Week

Baseline { 2 3 4 6
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PP

NDA 19-839: Sertraline (Zoloft) in OCD

Protocol 546 Reasons for Termination

n (percent)

Completers 61 (70.9%) 56 (69.1%)
Adverse Elfects 9 (10.5%) 4 (4.9%)

Lack of Effect 6 (7.0%) 9 (11.1%)
Othber 10 (11.6%) 12 (14.8%)
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NDA 19-839: Sertraline (Zoloft) in OCD

Protocol 546 Y-BOCS

Mean (S.D.)

Week

G

25.2 3.8)

25.0 (4.1)

24.0 (4.7)

23.5(5.9)

23.2 (6.3)

233 (5.4)

213 (6.9) 21.6(1.1)

22.9 (5.6) 22.6 (6.0)

19.7 (1.1}

21.8 (7.0)

17.9 (1.9)

21.3 (6.9

170(7.2) 16.1(7.8)

21.5(7.5) 19.8(8.1)
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 546 NIMH

Mean (S.D.)

Week

Sertraline 2.0 (1.2) 88(l.4y 85(.0) 8.1 (2.9) 8.1 2.3) 7.52.2) 6.9 (2.5) . 6.7 2.3) €3 (2.6)

Flacebo 9.1 (1.6) 88(1.8 861D 8.4(1.8) 8.4 (2.0) 8.2 (2.0) B2(21) 80249 74027

ay
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NDA 19-839: Sertraline (Zoloft) in OCD
Protocol 546 CGI-S

Mean (S.D.)

Week

Satraline 4.6 (0.6) 4.5 (0.7 4.4 (0.9) 4.2 {0.8) 4.2 (1.0) 39(1.0) 3. 7. 36(1.1) 3.4(1.2)

Placcho 4.7 (0.7) 4.6 (0.8) 4.5 (0.7 4.4 (0.8) 4.4 (0.9) 4.2 (0.9 43¢09) 42010 3.9(1.2)
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NDA 19— 835: Sertraline (ZoloR)
Protocol: 546

NIMH SCORE AT BASELINE
BY NIMH SCORE AT ENDPOINT
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b |
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(S .nple sizz chart for weekly graph for protocol 546.)
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Mean ¢ Stderr
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NDA 19-839: Sertraline (Zoloft) Protocol 546
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NDA 19-839: Sertraline (Zoloft) Protoco! 546
CGIl Severilty
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NDA 19-839: Sertraline (Zoloft) Protocol 546
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NDA 19-839: Sertraline (Zoloft)
Protocol: 546

CUMULATIVE DISTRIBUTION FUNCTION OF Y-BOCS SCORES
AT ENDPOINT
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NDA 19-839: Seriratine (Zoloft)
Protocol: 546

CUMULATIVE DISTRIBUTION FUNCTION OF NIMH SCORES
AT ENDPOINT
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NDA 19-839: Sertraline (Zoloft)
Protacol: 546

CUMULATIVE DISTRIBUTION FUNCTION OF CGI SEVERITY
AT ENDPOINT
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NDA 19--839: Sertraline (Zoloft)
Protocol 548

Y—BOCS CHANGE FROM BASELINE TO ENDPOINT

P
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