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However, we note that the enclosed labeling also includes changes proposed in your pending "Changes
Being Effected" supplemental application dated August 9,2005, and amended
on October 17, 2005, and October 4, 2006. This supplemental application proposes the following
revisions:
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1-----------1. We are currently evaluating the revisions and will comment on the changes in a separate
action letter.

Within 21 days of the date of this letter, submit content oflabe1ing (21 CFR 314.50(1)) in structured
product labeling (SPL) format, as described at http://www.fcl~.!'ov/oc/datacouncil/spl.html, that is
identical in content to the enclosed labeling text/submitted 1a be i i ng. Upon receipt and verification, we
wil transmit that version to the National Library of Medicine for public dissemination. For
administrative purposes, designate these submissions "FPL for approved supplement NDA 21-427/ S-
009, S-OII, S-013." Approval of these submissions by FDA is not required before the labeling is used.

Pediatric Research Equity Act (PREA) Requirements-Studies Deferred

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contaii ~1l assessment of the safety and
effectiveness of the product in pediatric patien ts LIn less this I",'C¡' i I'C ment is waived or deferred. We are
waiving studies for ages 0 to 7 years (neonates and young childrcn). We are deferring submission of
your pediatric studies for ages 7 to 17 years (children and adolescents) until 3 years from the date of
approval of this NDA.

Your deferred pediatric studies required under section 2 of the Pediatric Research Equity Act (PREA)
are considered required postmarketing study commitments. The status of these postmarketing studies
shall be reported annually according to 21 CPR 314.81 . These com il itments are listed below.
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Post Marketing Commitments

1. Deferred Pediatric Studies Under PREA

You are required to assess the safety and effectiveness of d II loxetine hydrochloride as a treatment
for Generalized Anxiety Disorder in pediatric patients ages 7 to 17 (children and adolescents). Both
children (ages 7 to 11) and adolescents (ages 12 to 17) shou ici be equally represented in the
samples, and there should be a reasonable distribution of bo' 11 sexes in these age strata.

Final Report Submission: by February 28, 2011

Submit final study reports to this NDA. For administrative purposes, all submissions related to
this/these pediatric postmarketing study commitment(s) must be clearly designated "Required
Pediatric Study Commitments".

2. Long-term Efficacy Study in Generalized Anxiety Disord'l

Since GAD is a chronic ilness, you are required to assess kiiger-term effectiveness and safety of
duloxetine hydrochloride in GAD. You have agreed in youl" email submission dated February 9,
2007, to submit the results of one adult clinical study of du loxetine in the longer-term treatment of
GAD. We note that you have an ongoing study that is expected to meet the requirements of this
commitment.

Final Report Submission: by August 31,2007

Please submit your final study report to the IND, clearly m8!k.ed as "Postmarketing Study Final
Report." If the study report is intended to supPoli a char:gc :1 labeling within this Division, please
submit it to the NDA.

In addition, submit three copies ofthe introductol"y proinotio'18 i materials that you propose to use for
this product. Submit all proposed materials in draft or mock-cl;' lorm, not final print. Send one copy to
the Division of Psychiatry Product and two copies of both th',: i,'umotional materials and the package
insert(s) directly to:

Food and Drug Adininistl"::tion
Center for Drug Evaluatio:1 and Rese:11-cl

Division of Drug Marketi ng, Advertis i ii g. and Communications
5901-B Ammendale Road
Beltsvile, MD 20705-1266

If you issue a Icrter communicating important in lorination a1- ,::' this drug product (i.e., a "Dear Health
Care Professioiial" letter), we request that you submit a copy ul the letter to this NDA and a copy to
the following address:

MEDWATCH
Food and Drug Administl":ition
5515 Security Lane
HFD-001, Suite 5100
Rockvile, MD 20852
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We remind you that you must comply with repo! ing requirei" ts for an approved NDA (21 CFR
314.80 and 31-L81).

If you have any questions, call Felecia Curtis, Regulatory Project Manager, at (301) 796-0877.

Sincerely,

¡Sec appended elec Ie signature page)

Thc'nas Laugh,"" vtD.

Dir~ctor
Division of Psychiatry Products
Office of Drug Ev~,iLlation I
Center for Drug E' aluation and Research

Enclosure
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A NL 3606 AMP

CYMBAL TA (F
(duloxetine hydrochloride) Delayed-release Capsules

WARNING
Suicidality in Children and Adolescents - Antidepressants increased the risk of suicidal

thinking and behavior (suicidality) in short-term studies in children and adolescents with
major depressive disorder (MDD) and other psychiatric disorders. Anyone considering the
use of Cymbalta or. any other antidepressant in a child or adolescent must balance this risk
with the clinical need. Patients who are started on therapy should be observed closely for
dinical worsening, suicidality, or unusual changes in behavior. Familes and caregivers
should be advised of the need for close observation and communication with the prescriber.
Cymbalta is not approved .for use in pediatric patients. (See WARINGS and
PRECAUTIONS, Pediatric Use.)

Pooled analyses of short-term (4 to 16 weeks) placebo-controlled trials of9 antidepressant
drugs (SSRIs and others) in children and adolescents with major depressive
disorder (MDD), obsessive compulsive disorder (OCD), or other psychiatric disorders (a
total of 24 trials involving over 4400 patients) have revealed a greater risk of adverse events
representing suicidal thinking or behavior (suicidality) during the first few months of
treatment in those receiving antidepressants. The average risk of such events in patients

. receiving antidepressants was 4%, twice the placebo risk of2%. No suicides occurred in

these trials.
.

DESCRIPTION
CymbaltaiI (duloxetine hydrochloride) is a selective serotonin and norepinephrine reuptake

inhibitor (SSNRI) for oral administration. Its chemical designation is (+)-(S)-N-methyl-y-(l-
naphthyloxy)-2-thiophenepropylamine hydrochloride., The empirical formula is
C1gHI9NOS'HCI, which corresponds to a-molecular weight of333.88. The structural formula is: ,.~

NH.HCII .
Ci-

Duloxetine hydrochloride is a white to slightly brownish white solid, which is slightly
soluble in water.

Each capsule contains enteric-coated pellets of 22.4, 33.7, or 67.3 mg of duloxetine
hydrochloride equivalent to 20, 30, or 60 mg of duloxetine, respectively. These enteric-coated
pellets are designed to prevent degradation of the drug in the acidic environment of the stomach.
Inactive ingredients include FD&C Blue No; 2, gelatin, hyptomellose, hydroxypropyl
methylcellulose acetate succinate, sodium lauryl sulfate, sucrose, sugar spheres, talc, titanium
dioxide, and triethyl citrate. The 20 and 60 mg capsules also contain iron oxide yellow.
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CLINICAL PHARMACOLOGY

Pharmacodynamics
Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytic

actions of duloxetine in humans are unknown, these actions are believed to be related to its
potentiation of serotonergic and noradrenergic activity in the CNS. Preclinical studies have
shown that duloxetine is a potent inhibitor of neuronal serotonin and norepinephrine reuptake
and a less potent inhibitor of dopamine reuptake: Duloxetine has no significant affnity for
dopaminergic, adrenergic, cholinergic, histaminergic, opioid, glutamate, and GABA receptors
in vitro. Duloxetinedoes not inhibit monoamine oxidase (MAO). Duloxetine undergoes
extensive metabolism, but the major circulating metabolites have not been shown to contribute
significantly to the pharmacologic activity of duloxetine.

Pharmacokinetics
Duloxetine has an elimination half-life of about 12 hours (range 8 to 17 hours) and its

pharmacokinetics are dose proportional over the therapeutic range. Steady-state plasma
concentrations are typically achieved after 3 days of dosing. Elimination of duloxetine is mainly
through hepatic metabolism involving two P450 isozymes, CYl2D6 and CYlIA2.

Absomtion and Distribution - Orally administered duloxetine hydrochloride is well .
absorbed. There is a median 2-hour lag until absorption begins (Tlag), with maximal plasma
concentrations (Cmax) of duloxetine occurring 6 hours post dose. Food does not affect the Cmax of
duloxetine, but delays the time to reach peak concentration from 6 to 10 hours and it marginally
decreases the extent of absorption (AUC) by about 10%. There is a 3-hour delay in absorption
and a one-:third increase in apparent clearance of duloxetine after an evening dose as compared to
a morning dose.

The apparent volume of distribution averages about 1640 L. Duloxetine is highly
bound (~90%) to proteins in human plasma, binding primarily to albumin and ai-acid
glycoprotein. The interaction between duloxetine and other highly protein bound drugs has not
been fully evaluated. Plasma protein binding of duloxetine is not affected by renal or hepatic
impairment.

Metabolism and Elimination - Biotransformation and disposition of duloxetine in humans
have been determined following oral administration of 14C-Iabeled duloxetine. Duloxetine
comprises about 3% ofthe total radio labeled material in the plasma, indicating that it undergoes
extensive metabolism to numerous metabolites. The major biotransformation pathways for
duloxetine involve oxidation ofthe naphthyl ring followed by conjugation and further oxidation.
Both CYP2D6 and CYllA2 catalyze the oxidation of the naphthyl ring in vitro. Mêtabolites
found in plasma include 4-hydroxy duloxetine glucuronide and 5-hydroxy, 6-methoxy duloxetine
sulfate. Many additional metabolites have been identified in urine, some representing only minor
pathways of eliminatiOn. Only trace (oC 1 % of the dose) amounts of unchanged duloxetine are
present in the urine. Most (about 70%) of the duloxetine dose appears in the urine as metabolites
of duloxetine; about 20%.is excreted in the feces.

Special Populations
Gender - Duloxetine's half-life is similar in men and women. Dosage adjustment based ongender is not necessary. .
Age - The pharmacokinetics of duloxetine after a single dose of 40 mgwere compared in

healthy elderly females (65 to 77years) and healthy middle-age females (32 to 50 years). There
was no difference in the Cmax, but the AUC of duloxetine was somewhat (about 25%) higher and

"l
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the half-life about 4 hours longer in the elderly feinales. Population pharmacokinetic analyses
suggest that the typical values for clearance decrease by approximately 1 % for each year of age
between 25 to 75 years of age; but age as a predictive factor only accounts for a small percentage
of between-patient variability. Dosage adjustinent based on the age of the patient is not necessary
(see DOSAGE AND ADMIISTRATION).

Smoking Status - Duloxetine bioavailability (AUC) appears to be reduced by about
one-third in smokers. Dosage modifications are not recommended for smokers.

Race - No specific pharmacokinetic study was conducted to investigate the effects of race.
Renal Insuffciency - Limited data are available on the effects of duloxetine in patients with

end-stage renal disease (ESRD). After a single 60-mg dose of duloxetine, Cma and AUC values
were approximately i 00% greater in patients with end-stage renal disease receiving chronic
intermitent hemodialysis than in subjects with normal renal function. The elimination half-life,
however, was similar in both groups. The AUCs of the major circulating metabolites, 4-hydroxy
duloxetine glucuronide and 5-hydroxy, 6-methoxy duloxetine sulfate, largely excreted in urine,
were approximately 7- to 9-fold higher and would be expected to increase further with multiple
dosing. For this reason, Cymbalta is not recommended for patients with end-stage renal disease
(requiring dialysis) or severe renal impairment (estimated creatinine clearance (CrCI)
-:30 mL/min) (see DOSAGE AND ADMlNlSTRA TlON). Population PK analyses suggest that
mild to moderate degrees of renal dysfunction (estimated CrCI 30-80 mL/min) have no
significant effect on duloxetine apparent clearance.

Hepatic Insuffciency - Patients with clinically evident hepatic insufficiency have decreased
. duloxetine metabolism and elimination. After a single 20-mg dose of Cymbalta,6 cirrhotic
patients with moderate liver impairment (Child-Pugh Class B) had a mean plasma duloxetine
clearance about 15% that of age- and gender-matched healthy subjects, with a 5-fold incrèase in
mean exposure (AUC). Although Croax was similar to normals in the cirrhotic patients, the
half-life was about 3 times longer (see PRECAUTIONS). It is recommended that duloxetine not
be administered to patients with any hepatic insuffciency (see DOSAGE AND
ADMINISTRATION).

Nursing Mothers - The disposition of duloxetine was studied in 6 lactating women who
were at least 12-weeks postpartum. Duloxetine 40 mg BID was given for 3.5 days. Lactation did
not influence duloxetine phanIiacokinetics. Lile many other drugs, duloxetine is detected in
breast milk, and steady-state concentrations in breast milk are about one-fourth those in plasma.
The amount ofduloxetine in breast milk is approximately 7 Ilg/day while on 40 mg BID dosing.
The excretion of duloxetine metabolites into breast milk was not examined. Because the safety
of duloxetine in infants is not known, nursing while on Cymbalta is not recommended. (see
DOSAGE AND ADMlNlSTRA TION).

Drug-Drug Interactions (also see PRECAUTIONS, Drug Interactions)
Potential for Other Drugs to Affect Duloxetine

Both CYPIA2 and CYP2D6 are responsible for duloxetine metabolism.
Inhibitors ofCYPlA2 - When duloxetine 60 mg was co-administered with fluvoxamine

100 mg, a potent CYPIA2 inhibitor, to male subjects (n=14) duloxetine Aue was increased
approximately 6-fold, the Croax was increased about 25 fold, and duloxetine tI/2 was increased
approximately 3-fold. Other drugs that inhibit CYPIA2 metabolism include cimetidineand
quinolone antimicrobials such as ciprofloxacin and enoxacin.

Inhibitors of CYP2D6 - Because CYP2D6 is involved in duloxetine metabolism,
concomitant use of duloxetine with potent inhibitors of CYP2D6 would be expected to, and does,
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result in higher concentrations (on average 60%) of duloxetine (see PRECAUTIONS, Drug
Interactions).

Dual Inhibition of CYP IA2 and CYl2D6 - Concomitant administration of duloxetine 40
mg BID with f1uvoxamine 100 mg, a potent CYPIA2 inhibitor to CYP2D6 poor metabolizer
subjects (n=14) resulted in a 6 fold increase in duloxetine AUC and Crnax.

Studies with Benzodiazepines
Lorazepam - Under steady-state conditions for duloxetine (60 mg Q 12 hours) tlnd

lorazepam (2 mg Q 12 hours), the pharmacokinetics of duloxetine were not affected by
co-administration.

Temazepam - Under steady-state conditions for duloxetine (20 mg qhs) and temazepam

(30 mg qhs), the pharmacokinetics of duloxetine were not affected by co-administration.
Potential for Duloxetine to Affect Other Drugs

Drugs Metabolized by CYllA2 -In vitro drug interaction studies demonstrate that
duloxetine does not induce CYllA2 activity. Therefore, an increase in the metabolism of
CYPIA2 substrates (e.g., theophyllne, caffeine) resulting from induction is not anticipated,
although clinical studies of induction have not been performed. Duloxetine is an inhibitor of the
CYPIA2 isoform in in vitro studies and in two clinical studies the average (90% confidence
interval) increase in theophyllne AUC was 7%(1%-5%) and 20% (13%-27%) when co-
administered with duloxetine (60 mg BID).

Drugs Metabolized by CYl2D6 - Duloxetine is a moderate inhibitor of CYP2D6 and
increases the AUC and Cmax of drugs metabolized by CYP2D6 (see PRECAUTIONS).
Therefore, co-administration of Cymbalta with other drugs that are extensively metabolized by
this isozyme and that have a narrow therapeutic index should be approached with caution (see
PRECAUTIONS, Drug Interactions).

Drugs Metabolized by CYl2C9 - Duloxetine does not inhibit the in vitro enzyme activity
of CYP2C9. Inhibition of the metabolism of CYP2C9 substrates is therefore not anticipated,
although clinical studies have not been performed.

Drugs Metabolized by C¥P3A - Results of in vitro studies demonstrate that duloxetine
does not inhibit or induce CYP3A activity. Therefore, an increase or decrease in the metabolism
ofCYl3A substrates (e.g., oral contraceptives and other steroidal agents) resulting from
induction or inhibition is not anticipated, although clinical studies have not been performed.

Drugs Metabolized by CYP2C 1 9 - Results of in vitro studies demonstrate that duloxetine
does not inhibit CYl2CI9 activity attherapeutic concentrations. Inhibition ofthe metabolism of
CYP2C 19 substrates is therefore not anticipated, although clinical studies have not beenperformed. '

Studies with Benzodiazepines
Lorazepam ~ Under steady-state conditions for duloxetine (60 mg Q 12 hours) and

lorazepam (2 mg Q 12 hours), the pharmacokinetics of lorazepam were not affected by
co-administration.

Temazepam - Under steady-state conditions for duloxetine (20 mg qhs) and temazepam

(30 mg qhs), the pharmacokinetics oftemazepam were not affected by co-administration.
Drugs Highly Bound to Plasma Protein - Because duloxetine is highly bound to plasma

protein, administration of Cymba Ita to a patient taking another drug that is highly protein bound
may cause increased free concentrations of the other drug, potentially resulting in adverse events.

-~
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CLINICAL STUDIES

Major Depressive Disorder
The efficacy of Cymbalta as a treatment for depression was established in 4 randomized,

double-blind, placebo-controlled, fixed-dose studies in adult outpatients (18 to 83 years) meeting
DSM-IV criteria for major depression. In 2 studies, patients were randomized to Cymbalta 60 mg
once daily (N=123 and N=128, respectivelyjOor placebo (N=122 and N=139, respectively) for
9 weeks; in the third study, patients were randomized to Cymbalta 20 or 40 mg twièe daily
(N=86 and N=91, respectively) or placebo (N=89) for 8 weeks; in the fourth study, patients were
randomized to Cymbalta 40 or 60 mg twice daily (N=95 and N=93, respectively) or
placebo (N=93) for 8 weeks. There is no evidence that doses greater than 60 mg/day confer any
additional benefit.

In all 4 studies, Cymbalta demonstrated superiority over placebo as measured by
improvement in the 17 -item Hamilton Depression Rating Scale (HAMD-17) total score.

Analyses of the relationship between treatment outcome and age, gender, and race did not
suggest any differential responsiveness on the basis of these patient characteristics.

Diabetic Peripheral Neuropathic Pain
The efficacy of Cymbalta for the management of neuropathic pain associated with diabetic

peripheral neuropathy (DPN) was established in 2 randomized, 12-week, double-blind,
placebo-controlled, fixed-dose studies in adult patients having diabetic peripheral neuropathy for

. at least 6 months. Study 1 and 2 enrolled a total of791 patients of whom 592 (75%) completed
the studies. Patients enrolled had Type I or II diabetes melltus with a diagnosis of painful distal
symmetrical sensorimotor polyneuropathy for at least 6 months. The patients had a baseline pain
score of~4 on an II-point scale ranging from 0 (no pain) to 10 (worst possible pain). Patients
were permitted up to 4 g of acetaminophen per day as needed for pain, in addition to Cymbalta.
Patients recorded their pain daily in a diary.

Both studies compared Cymbalta 60 mg once daily or 60 mg twice daily with placebo.
Study 1 additionally compared Cymbalta 20 mg with placebo. A total of 457 patients \
(342 Cymbalta, 115 placebo) were enrolled in Study 1 and a total of 334 patients (226 Cymbalta,
i 08 placebo) were enrolled in Study 2. Treatment with Cymba Ita 60 mg one or two times a day
statistically significantly improved the endpoint mean pain scores from baseline and increased
the proportion of patients with at least a 50% reduction in pain score from baseline. For various
degrees of improvement in pain from baseline to study endpoint, Figures i and 2 show the
fraction of patients achieving that degree of improvement. The figures are cumulative, so that
patients whose change from baseline is, for example, 50%, are also inCluded at every level of
improvement below 50%. Patients who did not complete the study were assigned 0%
improvement. Some patients experienced a decrease in pain as early as Week 1, which persisted
throughout the study.
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Figure 2: Percentage of Patients Achieving Various Levels of Pain Relief
as Measured by 24-Hour Average Pain Severity- Study 2

Generalized Anxiety Disorder
The effcacy of Cymba Ita in the treatment of generalized anxiety disorder (GAD) was

established in I fixed-dose randomized, double-blind, placebo-controlled trial and
2 flexible-dose randomized, double-blind, placebo-controlled trials in adult outpatients between
18 and 83 years of age meeting the DSM-IV criteria for GAD.
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In 1 flexible-dose study and in the fixed-dose study, the starting dose was 60 mg once daily
where down titration to 30 mg once daily was allowed for tolerability reasons before increasing

. it to 60 mg once daily. Fifteen percent of patients were down titrated. One flexible-dose study
had a starting dose of 30 mg once daily for 1 week before increasing it to 60 mg once daily.

The 2 flexible-dose studies involved dose titration with Cymbalta doses ranging from 60 mg
once daily to 120 mg once daily (N=168 and N=162) compared to placebo (N=159 and N=161)
over a 10-week treatment period. The mean dose for completers at endpoint in the flexible-dose
studies was 104.75 mg/day. The fixed-dose study evaluated Cymbalta doses of 60 mg once daily

(N=168) and 120 mg once daily (N=170) compared to placebo (N=175) over a9-week treatment
period. While a 120 mg/day dose was shown to be effective, there is no evidence that doses
greater than 60 mg/day confer additional benefit.

In all 3 studies, Cymba Ita demonstrated superiority over placebo as measured by greater
improvement in the Hamilton Anxiety Scale (HAM-A) total score and by the Sheehan Disability
Scale (SDS) global functional impairment score. The SDS is a widely used and well-validated
scale that measures the extent emotional symptoms disrupt patient functioning in 3 life
domains: work/school, social life/leisure activities and family life/home responsibilities.

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

INDICATIONS AND USAGE

Major Depressive Disorder
Cymbalta is indicated for the treatment of major depressive disorder (MDD).
The effcacy of Cymba Ita has been established in 8- and 9-week placebo-controlled trials of

outpatients who met DSM-IV diagnostic criteria for major depressive disorder (see CLINICAL
STUDIES).

A major depressive episode (DSM-IV) implies a prominent and relatively persistent (nearly
every day for at least 2 weeks) depressed or dysphoric mood that usually interferes with daily
functioning, and includes at least 5 of the following 9 symptoms: depressed mood, loss of
interest in usual activities, significant change in weight and/or appetite, insomnia or
hypersomnia, psychomotor agitation or retardation, increased fatigue, feelings of guilt or
worthlessness, slowed thinking or impaired concentration, or a suicide attempt or suicidal
ideation.

The effectiveness of Cymbalta in hospitalized patients with major depressive disorder has not
been studied. .

The effectiveness of Cymba Ita in long-term use for major depressive disorder, that is, for
more than 9 weeks, has not been systematically evaluated in controlled trials. The physician who
elects to use Cymbalta for extended periods should periodically evaluate the long-term
usefulness of the drug for the individual patient.

Diabetic Peripheral Neuropathic Pain
Cymbalta is indicated for the management of neuropathic pain associated with diabetic

peripheral neuropathy (see CLINICAL STUDIES).

Generalized Anxiety Disorder

Cymbalta is indicated for the treatment of generalized anxiety disorder (GAD).
The effcacy ofCymbalta has been established in three 9- or 10-week placebo-controlled

trials of outpatients who met DSM-IV diagnostic criteria for generalized anxiety disorder (see
CLINICAL STUDIES).
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Generalized anxiety disorder is defined by the DSM-IV as excessive anxiety and worr,
present more days than not, for at least 6 months. The excessive anxiety and worry must be
difficult to control and must cause significant distress or impairment in normal functioning. It
must be associated with at least 3 of the following 6 symptoms: restlessness or feeling keyed up
or on edge, being easily fatigued, diffculty concentrating or mind going blank, irritability,
muscle tension, and/or sleep disturbance.

The effectiveness of Cymbalta in long-term use for GAD, that is, for more than 10 weeks,
has not been systematically evaluated in controlled trials. The physician who elects to use
Cymbalta for extended periods should periodically evaluate the long-term usefulness of 

the drug

for the individual patient.

CONTRAINDICATIONS

Hypersensitivity
Cymbalta is contraindicated in patients with a known hypersensitivity to duloxetine or 

any of

the inactive ingredients.

Monoamine Oxidase Inhibitors
Concomitant use in'patients taking monoamine oxidase inhibitors (MAO Is) is

contraindicated (see WARNINGS).

Uncontrolled Narrow-Angle Glaucoma
In clinical trials, Cymbalta use was associated with an increased risk of mydriasis; therefore,

its use should be avoided in patients with uncontrolled narrow-angle glaucoma.

WARNINGS
Clinical Worsening and Suicide Risk - Patients with major depressive disorder (MOD),

both adult and pediatric, may experience worsening oftheir depression and/or the emergence of
suicidal ideation and behavior (suicidality) or unusual changes in tiehavior, whether or not they
are taking antidepressant medications, and this risk may persist until significant remission
occurs. There has been a long-standing concern that antidepressants may have a role in inducing
worsening of depression and the emergence of suicidalityin certain patients. Antidepressants
increased the risk of suicidal thinking and behavior (suicidality) in short-term studies in children
and adolescents with major depressive disorder (MDD) and other psychiatric disorders.

Pooled analyses of short-term placebo-controlled trials of 9 antidepressant drugs (SSRIs and
others) in children and adolescents with MOD, OCD, or other psychiatric disorders (a total of
24 trials involving over 4400 patients) have revealed a greater risk of adverse events representing
suicidal behavior or thinking (suicidality) during the first few months of treatment in those
receiving antidepressants. The average risk of such events in patients receiving antidepressants
was 4%, twice the placebo risk of2%. There was considerable variation in risk among drugs, but
a tendency toward an increase for almost all drugs studied. The risk of suicidality was most
consistently observed in the MOD trials, but there were signals of risk arising from some trials in
other psychiatric indications (obsessive compulsive disorder and social anxiety disorder) as welL.
No suicides occurred in any of these trials. It is unkown whether the suicidality risk in
pediatric patients extends to longer-term use, i.e., beyond several months. It is also unknown
whether the suicidality risk extends to adults.

All pediatric patients being treated with antidepressants for any indication should be
observed closely for clinical worsening, suicidality, and unusual changes in behavior,
especially during the initial few months of a course of drug therapy, or at times of dose
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changes, either increases or decreases. Such observation would generally include at least
weekly face-to-face contact with patients or their family members or caregivers during the
first 4 weeks of treatment, then every other week visits for the next 4 weeks, then at
12 weeks, and as clinically indicated beyond 12 weeks. Additional contact by telephone may
be appropriate between face-to-face visits.

Adults with MDD or co-morbid depression in the setting of other psychiatric ilness
being treated with antidepressants should be observed similarly for clinical worsening and
suicidality, especially during the initial few months of a course of drug therapy, or at times
of dose changes, either increases or decreases.

The following symptoms, anxiety, agitation, panic attacks, insomnia, irritability, hostilty,
aggressiveness, impulsivity, akathisia (psychomotor restlessness), hypomania, and mania, have
been reported in adult and pediatric patients being treated with antidepressants for major
depressive disorder as well as for other indications, both psychiatric and nonpsychiatric.
Although a causal link between the emergence of such symptoms and either the worsening of
depression and/or the emergence of suicidal impulses has not been established, there is concern
that such symptoms may represent precursors to emerging suicidality.

Consideration should be given to changing the therapeutic regimen, including possibly
discontinuing the medication, in patients whose depression is persistently worse, or who are
experiencing emergent suicidality or symptoms that might be precursors to worsening depression
or suicidality, especially if these symptoms are severe, abrupt in onset, or were not part of the
patient's presenting symptoms.

If the decision has been made to discontinue treatment, medication should be tapered, as
rapidly as is feasible, but with recognition that abrupt discontinuation can be associated with
certain symptoms (see PRECAUTIONS and DOSAGE AND ADMINISTRATION,
Discontinuing Cymbalta, for a description of the risks of discontinuation of Cymbalta).

Familes and caregivers of pediatric patients being treated 'with antidepressants for
major depressive disorder or other indications, both psychiatric and non psychiatric,
should be alerted about the need to monitor patients for the emergence of agitation,
irritabilty, unusual changes in behavior, and the other symptoms described above, as well
as the emergence of suicidality, and to report such symptoms immediately to health care
providers. Such monitoring should include daily observation by familes and caregivers.
Prescriptions for Cymbalta should be written for the smallest quantity of capsules consistent with
good patient management, in order to reduce the risk of overdose. Families and caregivers of
adults being treated for depression should be similarly advised.

Screening Patients for Bipolar Disorder - A major depressive episode may be the initial
presentation of bipolar disorder. It is generally believed (though not established in controlled
trials) that treating such an episode with an antidepressant alone may increase the likelihood of
precipitation ofa mixed/manic episode in patients at risk for bipolar disorder. Whether any of the
symptoms described above represent such a conversion is unknown. However, prior to initiating
treatment with an antidepressant, patients with depressive symptoms should be adequately
screened to determine if they are at risk for bipolar disorder; such screening should include a
detailed psychiatric history, including a family history of suicide, bipolar disorder, and
depression. It should be noted that Cymbalta is not approved for use in treating bipolar
depression.

Monoamine Oxidase Inhibitors (MAOI) - In patients receiving a serotonin reuptake
inhibitor in combination with a monoamine oxidase inhibitor, there have been reports of

,
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serious, sometimes fatal, reactions including hyperthermia, rigidity, myoclonus, autonomic
instabilty with possible rapid fluctuations of vital signs, and mental status changes that
include extreme agitation progressing to delirium and coma. These reactions have also
been reported in patients who have recently discontinued serotonin reuptake inhibitors and
are then started on an MAOI. Some cases presented with features resembling neuroleptic
malignant syndrome. The effects of combined use of Cymbalta and MAOIs have not been
evaluated in humans or animals. Therefore, because Cymbalta is an inhibitor of both
serotonin and norepinephrine reuptake, it is recommended that Cymbalta not be used in
combination with an MAO I, or within at least 14 days of discontinuing treatment with an
MAO I. Ba~ed on the half-life of Cymbalta, at least 5 days should be allowed after stopping
Cymbalta before starting an MAOI.

Serotonin Syndrome - The development of a potentially life-threatening serotonin
syndrome may occur with SNRIs and SSRIs, including Cymbalta treatment, particularly with
concomitant use of serotonergic drugs (including triptans) and with drugs which impair
metabolism of serotonin (including MAOIs). Serotonin syndrome symptoms may include mental
status changes (e.g., agitation, hallucinations, coma), autonomic instability (e.g., tachycardia,
labile blood pressure, hyperthermia), neuromuscular aberrations (e.g., hyperreflexia,
incoordination) and/or gastrointestinal symptoms (e.g., nausea, vomiting, diarrhea).

The concomitant use of Cymba Ita with MAO Is intended to treat depression is contraindicated
(see CONTRAINDICATIONS and WARNINGS, Potential for Interaction with Monoamine
Oxidase Inhibitors).

If concomitant treatment of Cymbalta with a 5-hydroxytryptamine receptor agonist (triptan)
is clinically warranted, careful observation of the patient is advised, particularly during treatment
initiation and dose increases (see PRECAUTIONS, Drug Interactions).

The concomitant us~ of Cymba Ita with serotonin precursors (such as tryptophan) is not
recommended (see PRECAUTIONS, Drug Interactions).

PRECAUTIONS

General
Hepatotoxicity - Cymbalta increases the risk of elevation of serum transaminase levels.

Liver transaminase elevations .resulted in the discontinuation of 0.4% (3l/8454)of

Cymbalta-treated patients. In these patients, the median time to detection of the transaminase
elevation was about two months. In controlled trials in MDD,elevations of alanine
transaminase (ALT) to:;3 times the upper limit of normal occurred in 0.9% (8/930)of
Cymbalta-treated patients and in 0.3% (2/652) of placebo-treated patients. In controlled trials in
DPN, elevations of ALT to:;3 times the upper limit of normal occurred in 1.68% (8/477) of

Cymba Ita-treated patients and in 0% (0/187) of placebo-treated pátients. In the full cohort of
placebo-controlled trials in any indication, elevation of AL T :;3 times the upper limit of normal
occurred in 1% (39/3732) of Cymba Ita-treated patients compared to 0.2% (6/2568) of
placebo-treated patients. In placebo-controlled studies using a fixed-dose design, there was
evidence of a dose-response relationship for AL T and AST elevation of:; 3 times the upper . limit
of normal and :;5 times the upper limit of normal, respectively. Postmarketing reports have
described cases of hepatitis with abdominal pain, hepatomegaly and elevation oftransamInase
levels to more than twenty times the upper limit of normal with or without jaundice, reflecting a
mixed or hepatocellular pattern of liver injury. Cases of cholestatic jaundice with minimal
elevation of transaminase levels have also been repùrted.
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The combination oftransaminase elevations and elevated bilirubin, without evidence of
obstruction, is generally recognized as an important predictor of severe liver injury. In clinical
trials, three Cymbalta patients had elevations oftransaminases and bilirubin, but also had
elevation of alkaline phosphatase, suggesting an obstructive process; in these patients, there was
evidence of heavy alcohol use and this may have contributed to the abnormalities seen.
Two placebo-treated patients also had transaminase elevations with elevated bilirubin.
Postmarketing reports indicate that elevated transaminases, bilirubin and alkaline phosphatase
have occurred in patients with chronic liver disease or cirrhosis. Postmarketing reports indicate
that elevated transaminases, bilirubin and alkaline phosphatase have occurred in patients with
chronic liver disease or cirrhosis. Because it is possible that duloxetine and alcohol may interact
to cause liver injury or that duloxetine may aggravate pre-existing liver disease, Cymbalta should
ordinarily 'not be prescribed to patients with substantial alcohol use or evidence of chronic liver
disease.

Orthostatic Hypotension and Syncope -- Orthostatic hypotension and syncope have been
reported with therapeutic doses of duloxetine. Syncope and orthostatic hypotension tend to occur
within the first week of therapy but can occur at any time during duloxetine treatment,
particularly after dose increases. The risk of blood pressure decreases may be greater in patients
taking concomitant medications that induce orthostatic hypotension (such as antihypertensives)
or are potent CYllA2 inhibitors (see CLINICAL PHARMCOLOGY, Drug-Drug Interactions,
and PRECAUTIONS, Drug Interactions) and in patients taking duioxetine at doses above 60 mg
daily. Consideration should be given to discontinuing duloxetine in patients who experience
symptomatic orthostatic hypotension and/or syncope during duloxetine therapy.

Effect on Blood Pressure - In clinical trials across indications, relative to placebo,
duloxetine treatment was associated with mean increases of up to 2.1 mm Hg in systolic blood
pressure and up to 2.3 mm Hg in diastolic blood pressure. There was no significant difference in
the frequency of sustained (3 consecutive visits) elevated blood pressure. In a clinical
pharmacology study designed to evaluate the effects of duloxetin~ on various parameters,
including blood pressure at supratherapeutic doses with an accelerated dose titration, there was

,evidence of increases in supine blood pressure at doses up to 200 mg BID. At the highest 200 mg
BID dose, the increase in mean pulse rate was 5.0-6.8 bpm and increases in mean blood pressure
were 4.7-6.8 mm Hg (systolic) and4.5-7 mm Hg (diastolic) up to 12 hours after dosing.

Blood pressure should be measured prior to initiating treatment and periodically measured
throughout treatment (see ADVERSE REACTIONS, Vital Sign Changes).

Activation of Mania!ypomania -In placebo-controlled trials in patients with major
depressive disorder, activation of mania or hypomania was reported in 0.1 % (2/2327) of
duloxetine-treated patients and 0.1 % (LIL 460) of placebo-treated patients. No activation of

mania or hypomania was reported in DPNP or GAD placebo-controlled trials. Activation of
mania/hypomania has been reported in a small proportion of patients with mooq disorders who
were treated with other marketed drugs effective in the treatment of major depressive disorder.
As with these other agents, Cymbalta should be used cautiously in patients with a history of
mania,

Seizures - Duloxetine has not been systematically evaluated in patients with a seizure
disorder, and such patients were excluded from clinical studies. In placebo-controlled clinical
trials, seizureslConvulsions occurred in 0.04% (3/8504) of patients treated with duloxetine and
0.02% (l/6123) of patients treated with placebo. Cymbalta should be prescribed with care in
patients with a history of a seizure disorder.

'~
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Hyponatremia - Cases of hyponatremia (some with serum sodium lower than 110 mmol/)
have been reported and appeared to be reversible when Cymbalta was discontinued. Some cases
were possibly due to the syndrome of inappropriate antidiuretic hormone secretion (SIAH).
The majority of these occurrences have been in elderly individuals, some in patients taking
diuretics or who were otherwise volume depleted.

Controlled Narrow-Angle Glaucoma - In clinical trials, Cymbalta was associated with an
increased risk of mydriasis; therefore, it should be used cautiously in patients with controlled
narrow-angle glaucoma (see CONTRAINDICATIONS, Uncontrolled Narrow-Angle Glaucoma).

Discontinuation of Treatment with Cymbalta - Discontinuation symptoms have been

systematically evaluated in patients taking Cymbalta. Following abrupt discontinuation in
placebo-controlled clinical trials of up to 10-weeks duration, the following symptoms occurred at
a rate greater than or equal to 2% and at a significantly higher rate in either the MDD or GAD
Cymbalta-treated patients compared to those discontinuing from placebo: dizziness; nausea;
headache; paresthesia; vomiting; irritability; and nightmare.

During marketing of other SSRIs and SNRs (serotonin and norepinephrine reuptake
inhibitors), there have been spontaneous reports of adverse events occurring upon
discontinuation of these drugs, particularly when abrupt, including the following: dysphoric
mood, irritability, agitation, dizziness, sensory disturbances (e.g., paresthesias such as electric
shock sensations), anxiety, confusion, headache, lethargy, emotional labilty, insomnia,
hypomania, tinnitus, and seizures. Although these events are generally self-limiting, some have
been reported to be severe.

Patients should be monitored for these symptoms when discontinuing treatment with
Cymbalta. A gradual reduction in the dose rather than abrupt cessation is recommended
whenever possible. If intolerable symptoms occur following a decrease in the dose or upon
discontinuation of treatment, then resuming the previously prescribed dose may be considered.
Subsequently, the physician may continue decreasing the dose but at a more gradual rate (see
DOSAGE AND ADMINISTRA nON).

Use in Patients with Concõmitant Ilness - Clinical experience with Cymba Ita in patients
with concomitant systemic ilnesses is limited. There is no information on the effect that
alterations in gastric motility may have on the stabilty of Cymbalta's enteric coating. As
duloxetine is rapidly hydrolyzed in acidic media to naphthol, caution is advised in using
Cymbalta in patients with conditions that may slow gastric emptying (e.g., some diabetics).

Cymba Ita has not been systematically evaluated in patients with a recent history of
myocardial infarction or unstable coronary artery disease. Patients with these diagnoses were
generally excluded from clinical studies during the product's premarketing testing.

As observed in DPNP trials, Cymbalta treatment worsens glycemic control in some patients
with diabetes. In three clinical trials of Cymba Ita for the management of neuropathic pain

associated with diabetic peripheral neuropathy, the mean duration of diabetes was approximately
12 years, the mean baseline fasting blood glucose was 176 mg/dL, and the mean baseline
hemoglobinAic (HbAic) was 7.8%. In the 12-week acute treatment phase of these studies,

Cymbalta was associated with a small increase in mean fasting blood glucose as compared to
placebo. In the extension phase of these studies, which lasted up to 52 weeks, mean fasting
blood glucose increased by 12 mg/dL in the Cymba Ita group and decreased by l1.5mg/dL in the
routine care group. HbAic increased by 0.5% in the Cymbalta and by 0.2% in the routine care
groups.

".
1
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Increased plasma concentrations of duloxetine, and especially of its metabolites, occur in
patients with end-stage renal disease (requiring dialysis). For this reason, Cymbalta is not
recommended for patients with end-stage renal disease or severe renal impainnent (creatinine
clearance -c30 mL/min) (see CLINICAL PHARMCOLOGY and DOSAGE AND
ADMIISTRA nON).

Markedly increased exposure to duloxetine occurs in patients with hepatic insufficiency and
Cymbalta should not be administered to these patients (see CLINICAL PHACOLOGY and
DOSAGE AND ADMINISTRA nON).

Information for Patients
Prescribers or other health professionals should infonn patients, their families, and their

caregivers about the benefits and risks associated with treatment with Cymbalta and should
counsel them in its appropriate use. A patient Medication Guide About Using Antidepressants in
Children and Teenagers is available for Cymbalta. The prescriber or health professional should
instruct patients, their familes, and their caregivers to read the Medication Guide and should
assist them in understanding its contents. Patients should be given the opportunity to discuss the
contents of the Medication Guide and to obtain answers to any questions they may have. The
complete text of the Medication Guide is reprinted at the end of this document.

Patients should be advised ofthe following issues and asked to alert their prescriber if these
occur while taking Cymbalta.

.Clinical Worsening and Suicide Risk- Patients, their familes, and their caregivers should
be encouraged to be alert to the emergence of anxiety, agitation, panic attcks, insomnia,
irritability, hostilty, aggressiveness, impulsivity, akathisia (psychomotor restlessness),
hypomania, mania, other unusual changes in behavior, worsening of depression, and suicidal
ideation, especially early during antidepressant treatment and when the dose is adjusted up or
down. Families and caregivers of patients should be advised to observe for the emergence of
such symptoms on a day-to-day basis, since changes may be abrupt. Such symptoms should be
reported to the patient's prescr.ber or health profe.ssional, especially if they are severe, abrupt in
onset, or were not part of the patient's presenting symptoms. Symptoms such as these may be
associated with an increased risk for suicidal thinking and behavior and indicate a need for very
close monitoring and possibly changes in the medication.

Cymba Ita should be swallowèd whole and should not be chewed or crushed, nor should the
contents be sprinkled on food or mixed with liquids. All of these might affect the enteric coating.

Any psychoactive drug may impair judgment, thinking, or motor skils. Although in
controlled studies Cynibalta has not been shown to impair psychomotor performance, cognitive
function, or memory, it may be associated with sedation and dizziness. Therefore, patients
should be cautioned about operating hazardous machinery including automobiles, until they are
reasonably certain that Cymbalta therapy does not affect their ability to engage in such activities.

Patients should be advised to infonn their physicians ifthey are taking, or plan to take, any
prescription or over-the-counter medications, since there is a potential for interactions. .

Although Cymbalta does not increase the impainnent of mental and motor skils caused by
alcohol, use of Cymbalta concomitantly with heavy alcohol intake may be associated with severe
liver injury. For this reason, Cymbalta should ordinarily not be prescribed for patients with
substantial alcohol use.

Patients should be cautioned about the risk of serotonin syndrome with the concomitant use
of Cymbalta and triptans, tramadol or other serotonergic agents.

'"
"
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Orthostatic Hypotension and Syncope -Patients should be advised of the risk of orthostatic
hypotension and syncope, especially during the period of initial use and subsequent dose
escalation, and in association with the use of concomitant drugs that might potentiate the
orthostatic effect of duloxetine.

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.

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

Laboratory Tests

No specific laboratory tests are recommended.

Drug Interactions (also see CLINICAL PHARMACOLOGY, Drug-Drug Interactions)

Potential for Other Drugs to Affect Cymbalta
Both CYPIA2 and CYl2D6 are responsible for duloxetine metabolism.
Inhibitors of CYP lA2 - Concomitant use of duloxetine with fluvoxamine, an inhibitor of

CYPIA2, results in approximately a 6-fold increase in AUC and about a 2.5-fold increase in
Cmax of duloxetine. Some quinolone antibiotics would be expected to have similar effects and

these combinations should be avoided.
Inhibitors ofCYP2D6 - Because CYP2D6 is involved in duloxetine metabolism,

concomitant use of duloxetine with potent inhibitors of CYP2D6 may result in higher
concentrations of duloxetine. Paroxetine (20 mg QD) increased the concentration of duloxetine
(40 mg QD) by about 60%, and greater degrees of inhibition are expected with higher doses of
paroxetine. Similar effects would be expected with other potent CYP2D6 inhibitors
(e.g., fluoxetine, quinidine).
Potential for Duloxetine to Affect Other Drugs

Drugs Metabolized by CYllA2 - In. vitro drug interaction studies demonstrate that
duloxetine does not induce CYllA2 activity, and it is unlikely to have a clinically significant
effect on the metabolism ofCYPlA2 substrates (see CLINICAL PHARMACOLOGY, Drug
Interactions).

Drugs Metabolized by CYl2D6 - Duloxetine is a moderate inhibitor ofCYP2D6. When
duloxetine was administered (at a dose of 60 mg BID) in conjunction with a single 50-mg dose
of desipramine, a CYl2D6 substrate, the AUC of desipramine increased 3-fold. Therefore,
co-administration of Cymba Ita with other drugs that are extensively metabolized by this isozyme
and which have a narrow therapeutic index, including certain antidepressants (tricyclic
antidepressants (TCAs), such as nortriptyline, amitriptyline, and imipramine), phenothiazines
and Type LC antiarrhythmics (e.g., propafenone, flecainide), should be approached with caution.
Plasma TCA concentrations may need to be monitored and the dose of the TCA may need to be
reduced if a TCA is co-administered with Cymbalta. Because of the risk of serious ventricular
arrhythmias and sudden death potentially associated with elevated plasma levels of 

thioridazine,

Cymbalta and thioridazine should not be co-administered.
Drugs Metabolized by CYl3A - Results of in vitro studies demonstrate that duloxetine

does not inhibit or induce CYl3A activity (see CLINICAL PHARMACOLOGY, Drug
Interactions).

'-~
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Cymbalta May Have a Clinically Important Interaction with the Following Other Drugs:
Alcohol - When Cymbalta and ethanol were administered several hours apart so that peak

concentrations of each would coincide, Cymbalta did not increase the impairment of mental and
motor skils caused by alcohoL.

In the Cymbalta clinical trials database, three Cymbalta-treated patients had liver injury as
manifested by AL T and total bilrubin elevations, with evidence of obstruction. Substantial
intercurrent ethanol use was present in each of these cases, and this may have contributed to the
abnormalities seen (see PRECAUTIONS, Hepatotoxicity).

CNS Acting Drugs - Given the primary CNS effects of Cymbalta, it should be used with
caution when it is taken in combination with or substituted for other centrally acting drugs,
including those with a similar mechanism of action. .

Serotonergic Drugs - Based on the mechanism of action of SNRIs and SSRIs, including

Cymbalta and the potential for serotonin syndrome, caution is advised when Cymbalta is
coadministered with other drugs that may affect the serotonergic neurotransmitter systems, such
as triptans, linezolid (an antibiotic which is a reversible non-selective MAO I), lithium, tramadol,
or St. John's Wort (see WARNINGS, Serotonin Syndrome). The concomitant use ofCymbalta
with other SSRIs, SNRs or tryptophan is not recommended (see PRECAUTIONS, Drug
Interactions).

Triptans - There have been rare postmarketing reports of serotonin syndrome with use of an

SSRI and a triptan. If concomitant treatment of Cymba Ita with a triptan is clinically warranted,
careful observation of the patient is advised, particularly during treatment initiation and dose
increases (see WARINGS, Serotonin Syndrome).

Potential for Interaction with Drugs that Affect Gastric Acidity - Cymbalta has an enteric
coating that resists dissolution until reaching a segment of the gastrointestinal tract where the pH
exceeds 5.5. In extremely acidic conditions, Cymba Ita, unprotected by the enteric coating, may
undergo hydrolysis to form naphthoL. Caution is advised in using Gymbalta in patients with
conditions that may slow gastric emptying (e.g., some diabetics). Drugs that raise the
gastrointestinal pH may lead to an earlier release of duloxetine. However, co-administration of
Cymbalta with aluminum- and magnesium-containing antacids (51 mEq) or Cymbalta with
famotidine, had no significant effect on the rate or extent of duloxetineabsorption after
administration of a 40-mg oral dose. It is unknown whether the concomitant administration of
proton pump inhibitors affects duloxetìne absorption.

Monoamine Oxidase Inhibitors - See CONTRAINDICA TIONS and WARNINGS.

Carcinogenesis, Mutagenesis, Impairment of Fertilty
Carcinogenesis - Duloxetine was administered in the diet to mice and rats for 2 years.
In female mice receiving duloxetine at 140 mg/kg/day (II times the maximum recommended

human dose (MRD, 60 mg/day) and 6 times the human dose of 120 mg/day on a mg/m2 basis),
there was an increased incidence of hepatocellular adenomas and carcinomas. The no-effect dose
was 50 mg/kg/day (4 times the MRD and 2 times the human dose of 120 mg/day on a mg/m2
basis). Tumor incidence was not increased in male mice receiving duloxetine at doses up to
100 mg/kg/day (8 times the MRD and 4 times the human dose of 120 mg/day on a mg/m2
basis).

In rats, dietary doses ofduloxetine up to 27 mg/kg/day in females (4 times the MRD and
2 times the human dose of 120 mg/day on a mg/m2 basis) and up to 36 mg/kg/dayin males
(6 times the MRH and 3 times the human dose of 120 mg/day on a mg/m2 basis) did not
increase the incidence of tumors.
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Mutagenesis - Duloxetine was not mutagenic in the in vitro bacterial reverse mutation
assay (Ames test) and was not clastogenic in an in vivo chromosomal aberration test in mouse
bone marrow cells. Additionally, duloxetine was not genotoxic in an in vitro mammalian forward
gene mutation assay in mouse lymphoma cells or in an in vitro unscheduled DNA
synthesis (UDS) assay in primary rat hepatocytes, and did not induce sister chromatid exchange
in Chinese hamster bone marrow in vivo.

Impairment of Fertiltv - Duloxetine administered orally to either 
male or female rats prior

to and throughout mating at doses up to 45 mg/kg/day (7 times the maximum recommended
human dose of 60 mg/day and 4 times the human dose of 120 mg/day on a mg/m2 basis) did not
alter mating or fertilty.

Pregnancy
Pregnancy Category C - In animal reproduction studies, duloxetine has been shown to have

adverse effects on embryo/fetal and postnatal development.
When duloxetine was administered orally to pregnant rats and rabbits during the period of

organogenesis, there was no evidence of teratogenicity at doses up to 45 mg/kg/day (7 times the
maximum recommended human dose (MRD, 60 mg/day) and 4 times the human dose of
120 mg/day on a mg/m2 basis, in rat; 15 times the MRHD and 7 times the human dose of
120 mg/day on a mg/m2 basis in rabbit). However, fetal weights were decreased at this dose,
with a no-effect dose of 10 mg/kg/day (2 times the MRHD and ~ i times the human dose of
120 mg/day on a mg/m2 basis in rat; 3 times the MRHD and 2 times the human dose of
120 mg/day on a mg/m2 basis in rabbits).

When duloxetine was administered orally to pregnant rats throughout gestation and lactation,
the survival of pups to i day postpartum and pup body weights at birth and during the lactation
period were decreased at a dose of30 mg/kg/day (5 times the MR and 2 times the human
dose of 120 mg/day on a mg/m2 basis); the no-effect dose was io nig/kg/day. Furthermore,
behaviors consistent with increased reactivity, such as increased startle response to noise and
decreased habituation oflocomotor activity, were observed in pups following maternal exposure
to 30 mg/kg/day. Post-weaning groWth and reproductive performance of the progeny were not
affected adversely by maternal duloxetine treatment.

There are no adequate and well-controlled studies in pregnant women; therefore, duloxetine
should be used during pregnancy only if the potential benefit justifies the potential risk to the
fetus.

Nonteratogenic Effects - Neonates exposed to SSRIs or serotonin and norepinephrine
reuptake inhibitors (SNRs), late in the third trimester have developed complications requiring
prolonged hospitalization, respiratory support, and tube feeding. Such complications can arise
immediately upon delivery. Reported clinical findings have included respiratory distress,
cyanosis, apnea, seizures, temperature instability, feeding diffculty, vomiting, hypoglycemia,
hypotonia, hypertonia, hyperreflexia, tremor, jitteriness, irritability, and constant crying. These
features are consistent with either a direct toxic effect ofSSRIs and SNRIs'or, possibly, a drug
discontinuation syndrome. It should be noted that, in some cases, the clinical picture is consistent
with serotonin syndrome (see WARNINGS, Monoamine Oxidase Inhibitors). When treating a
pregnant woman with Cymbalta during the third trimester, the physician should carefully
consider the potential risks' and benefits oftreatment (see DOSAGE AND
ADMINISTRA nON).

,
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Labor and Delivery
The effect of duloxetine on labor and delivery in humans is unknown. Ouloxetine should be

used during labor and delivery only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers
Oiiioxetine is excreted into the milk of lactating women. The estimated daily infant dose on a

mg/kg basis is approximately 0.14% of the maternal dose. Because the safety of duloxetine in
infants is not known, nursing while on Cymbalta is not recommended.

Pediatric Use
Safety and effectiveness in the pediatric population have not been established (see BOX

WARNING and WARNINGS, Clinical Worsening and Suicide Risk). Anyone considering the
use of Cymbalta in a child or adolescent must balance the potential risks with the clinical need.

Geriatric Use
Of the 2418 patients in premarketing clinical studies ofCymbalta for MDO, 5.9% (143) were

65 years of age or over. Of the 1074 patients in the OPN premarketing studies, 33% (357) were
65 years of age or over. Premarketing clinical studies of GAD did not include suffcient numbers
of subjects age 65 or over to determine whether they respond differently from younger subjects.
In the MOD and OPN studies, no overall differences in safety or effectiveness were observed
between these subjects and younger subjects, and other reported clinical experience has not
identified differences in responses between the elderly and younger patients, but greater
sensitivity of some older individuals cannot be ruled out. As with other antidepressants,
Cymbalta has been associated with cases of clinically significant hyponatremia (see
Hyponatremia, under PRECAUTIONS).

ADVERSE REACTIONS
Cymba Ita has been evaluated for safety in 2418 patients diagnosed with major depressive

disorder who participated in multiple-dose premarketing trials, representing 1099 patient-years
of exposure. Among these 24L8 Cymbalta-treatedpatients, 1139 patients participated in
eight 8- or 9-week, placebo-controlled trials at doses ranging from 40 to 120 mg/day, while the
remaining 1279 patients were followed for up to i year in an open-label safety study using
flexible doses from 80 to 120 mg/day. Two placebo-controlled studies with doses of 80 and
120 mg/day had 6-month maintenance extensions. Of these 2418 patients, 993 Cymbalta-treated
patients were exposed for at least 180 days and 445 Cymbalta-treated patients were exposed for
at least 1 year.

Cymbalta has also been evaluated for safety in 1074 patients with diabetic peripheral
neuropathy representing 472 patient-years of exposure. Among these 1074 Cymbalta-treated
patients, 568 pati~nts participatedin two 12- to 13-week, placebo-controlled trials at doses
ranging from 20 to 120 mg/day. An additional 449 patients were enrolled in an open-label safety
study using 120 mg/day for a duration of6 months. Another 57 patients, originally treated with
placebo, were exposed to Cymbalta for up to 12 months at 60 mg twice daily in an extension
phase. Among these 1074 patients, 484 had 6 months of exposure to Cymbalta, and 220 had
12 months of exposure.

Cymbalta has also been evaluated for safety in 668 patients with generalized anxiety disorder
representing 95patient-years of exposure. These 668 patients participated in 9- or 10-week
placebo-controlled trials at doses ranging from 60 mg once daily to 120 mg once daily. Of these
668 patients, 449 were exposed for at least 2 months to Cymbalta.

.;:
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In the full cohort of placebo-controlled clinical trials for any indication, safety has been
evaluated in 8504 patients treated with duloxetine and 6123 patients treated with placebo. In
clinical trials, a totalof23,983 patients have been exposed to duloxetine. In duloxetine clinical
trials, adverse reactions were assessed by collecting adverse events, results of physical
examinations, vital signs, weights, laboratory analyses, and ECGs.

Clinical investigators recorded adverse events using descriptive terminology oftheir own
choosing. To provide a meaningful estimate of the proportion of individuals experiencing
adverse events, grouping similar types of events into a smaller number of standardized event
categories is necessary. In the tables and tabulations that follow, MedDRA terminology has been
used to classify reported adverse events.

The stated frequencies of adverse events represent the proportion of individuals who
experienced, at least once, a treatment-emergent adverse event of the type listed. An event was
considered treatment-emergent if it occurred for the first time or worsened while receiving
therapy following baseline evaluation. Events reported during the studies were not necessarily
caused by the therapy, and the frequencies do not reflect investigator impression (assessment) of
causality.

The cited figures provide the prescriber with some basis for estimating the relative
contribution of drug and non-drug factors to the adverse event incidence rate in the population
studied. The prescriber should be aware that the figures in the tables and tabulations cannot be
used to predict the incidence of adverse events in the coi.rse of usual medical practice where
patient characteristics and other factors differ from those that prevailed in the clinical trials.
Similarly, the cited frequencies cannot be compared with figures obtained from other clinical
investigations involving different treatments, uses, and investigators.

Adverse Events Reported as Reasons for Discontinuation of Treatment in
Placebo-Controlled Trials

Major Depressive Disorder
Approximately 10% of the 1139 patients who received Cymbalta in the MOD

placebo-controlled trials discontinued treatment due to an adverse event, compared with 4% of
the 777 patients receiving placebo. Nausea (Cymbalta 1.4%, placebo 0.1 %) was the only
common adverse event reported as reason for discontinuation and considered to be drug-related
(i.e., discontinuation occurring in at least 1 % of 

the Cymbalta-treated patients and at a rate of at
least twice that of placebo).

Diabetic Peripheral Neuropathic Pain
Approximately 14% ofthe 568 patients who received Cymbalta in the DPN

placebo-controlled trials discontinued treatment due to an adverse event, compared with 7% of
the 223 patients receiving placebo. Nausea (Cymbalta 3.5%, placebo 0.4%), dizziness
(Cymbalta 1.6%, placebo 0.4%), somnolence (Cynibalta 1.6%, placebo 0%) and fatigue
(Cymbalta 1.1 %, placebo 0%) were. the common adverse events reported as reasons for
discontinuation and considered to be drug-related (i.e., discontinuation occurring in at least
1 % of the Cymbalta-treated patients and at a rate of at least twice that of placebo).

Generalized Anxiety Disorder
Approximately 16% ofthe668 patients who received Cymbalta in the GAD

placebo-controlled trials discontinued treatment due to an adverse event, compared with 4% of
the 495 patients receiving placebo. Nausea (Cymbalta_3.7%, placebo 0.2%), vomiting

(Cymbalta 1.4%, placebo 0%) and dizziness (Cymba 
Ita 1.2%, placebo 0.2%) were the common
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adverse events reported as reasons for discontinuation and considered to be drug-related
(i.e., discontinuation occurring in at least 1 % of the Cymbalta-treated patients and at a rate of at
least twice that of placebo).

Adverse Events Occurring at an Incidence of 2% or More Among Cymbalta-
Treated Patients in Placebo-Controlled Trials

Major Depressive Disorder
Table 1 gives the incidence of treatment-emergent adverse events that occurred in 2% or

more of patients treated with Cymbalta in the premarketing acute phase of MOD
placebo-controlled trials and with an incidence greater than placebo. The most commonly
observed adverse events in Cymbalta-treated MOD patients (incidence of 5% or greater and at
least twice the incidence in placebo patients) were: nausea; dry mouth; constipation; decreased
appetite; fatigue; somnolence; and increased sweating (see Table 1).

Percentage of Patients Reporting Event
System Organ Cliiss / Adverse Cymbalta Placebo

Event (N=1139) (N=777)
. Gastrointestinal Disorders
Nausea 20 7
Dry mouth 15 6
Constipation 11 4
Diarrhea 8 6
Vomiting 5 3

Metabolism and Nutrition ,
Disorders
Appetite decreased2 . 8 2

Investigations .

Weight decreased 2 i
General Disorders and

Administration Site
Conditions
Fatigue 8 4
Nervous System Disorders
Dizziness 9 5

Somnolence 7 3
Tremor 3 i

Skin and Subcutaneous Tissue
Disorders

Sweating increased 6 2
Vascular Disorders
Hot flushes 2 1

Eye Disorders
Vision blurred 4 1

Psychiatric Disorders

Table 1: Treatment-Emergent Adverse Events Incidence
in MDD Placebo-Controlled Trialsl

'~
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Insomnia3 II 6

Anxiety 3 2

Libido decreased 3 I

Orgasm abnormal4 3 I

Reproductive System and
Breast Disorders
Erectie dysfunctions. 4 I

Ejaculation delayedS 3 i

Ejaculatory dysfunctions, 
6 3 i

1 Events reported by at leas 2% ofpatients treated with Cymbalta and'more often with placebo. The following

events were reported by at leat 2% of patients treated with Cymbalta for MDD and had an incidence equal to or
less than placebo: upper abdominal pain, palpitations, dyspepsia, back pain, arthralgia, headache, pharyngitis,
cough, nasopharngitis, and upper respiratory tract infection.

2 Term includes anorexia.
3 Term includes middle insomnia.
4 Term includes anorgasmia.
S Male patients only.
6 Term includes ejaculation disorder and ejaculation failure.

Diabetic Peripheral Neuropathic Pain
Table 2 gives the incidence of treatment-emergent adverse events that occurred in 2% or

more of patients treated with Cymba Ita in the premarketing acute phase of DPN
placebo-controlled trials (doses of20 to 120 mg/day) and with an incidence greater than placebo.
The most commonly observed adverse events in Cymbalta-treated DPNpatients (incidence of
5% or greater and at least twice the incidence in placebo patients) were: nausea; somnolence;
dizziness; constipation; dry mouth; hyperhidrosis; decreased appetite; and asthenia (see Table.2).

Percentage of Patients Reporting Event
System Organ Class / Cym Cym Cym Placeb
Adverse Event balta balta balta 0

60m 60m 20m
gBI gQD gQD
D (N=2 (N=l (N:=22

(N=2 28) 15)
,

3)
25)

Gastrointestinal Disorders
Nausea 30 22 14 9

Constipation 15 II 5 3

Diarrhea 7 II 13 6

Dry mouth . 12 7 5 4

Vomiting 5 5 6 4

Dyspepsia 4 4 4 3

Loose stools 2 3 2 i

Table 2: Treatment-Emergent Adverse Even'ts Incidence
in DPN Placebo-Controlled Trialsl
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General Disorders and
Administration

Site Conditions
Fatigue 12 lO 2 5

Asthenia 8 4 2 1

Pyrexia. 3 1 2 1

Infections and Infestations
Nasopharyngitis 9 7 9 5
Metabolism and Nutrition

Disorders
Decreased appetite 11 4 3 ~l
Anorexia 5 3 3 ~1
Musculoskeletal and

Connective Tissue
Disorders
Muscle cramp 4 4 5 3

Myalgia 4 1 3 ~1
Nervous System Disorders
Somnolence 21 15 7 5

Headache 15 13 13 10
Dizziness 17 14 6 6
Tremor 5 i 0 0
Psychiatric Disorders
Insomnia 13 8 9 7
Renal and Urinary

Disorders
Pollakiuria 5 1 3 2
Reproductive System and

Breast Disorders
Erectile dysfunction2 4 i 0 0
Respiratory, Thoracic and

Mediastinal
Disorders
Cough 5 3 6 4
Pharyngolaryngeal pain 6 1 3 1

. Skin and Subcutaneous
Tissue Disorders

. Hyperhidrosis 8 6 6 2

.,
"

i Events reported by at least 2% of patients treated with Cymbalta and more often than placebo. The following

events were reported by at least 2% of patients treated with Cymbalta for DPN and had an incidence equal to or
less than placebo: edema peripheral, influenza, upper respiratoiy tract infection, back pain, arthralgia, pain in
extremity, and pruritus.

2 Male patients only.
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Generalized Anxiety Disorder
Table 3 gives the incidence of treatment-emergent adverse events that occurred in 2% or

more of patients treated with Cymbalta in the premarketing acute phase of GAD
placebo-controlled trials (doses of60 to 120 mgonce daily) and with an incidence greater than
placebo. The most commonly observed adverse events in Cymbalta-treated GAD patients
(incidence of 5% or greater and at least twice the incidence in placebo patients) were: nausea;
fatigue; dry mouth; somnolence; constipation; insomnia; appetite decreased; hyperhidrosis;
libido decreased; vomiting; ejaculation delayed; and erectile dysfunction (see Table 3).

Percentage of Patients Reporting Event
System Organ Class / Adverse Cymbalta Placebo

Event (N=668) (N=495)
Eye Disorders
Vision blurred 4 2
Gastrointestinal Disorders
Nausea 38 10
Dry mouth 12 4
Constipation 10 3
Diarrhea 8 6
Vomiting 5 2
Abdominal pain2 4 3

Dyspepsia) 4 3

General Disorders and
Administration Site
Conditions ~

Fatigue4 13 5

Metabolism and Nutrition
Disorders
Appetite decreased5 8 3

Nervous System Disorders
Dizziness 15 8

Somnolence6 12 3

Tremor 4 1

Paraesthesia? 2 1

Psychiatric Disorders
Insomnia8 9 4
Libido decreased9 7 2
Agitation 10 4 2
Orgasm abnormalll 3 0
Reproductive System and

Breast Disorders
Ejaculation delayedl2 5 1

Erectile dysfunction12 5 i

Table 3: Treatment-Emergent Adverse Events Incidence
in GAD Placebo-Controlled Trials1

..-/
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Respiratory, Thoracic and
Mediastinal
Disorders
Yawning 3 0
Skin and Subcutaneous Tissue

Disorders
Hyperhidrosis 7 2
Vascular Disorders
Hot flushes 3 i

i Events reported by at least 2% of patients treated with Cymbalta and more often with placebo. The following

events were reported by at least 2% of patients treated with Cymbalta for GAD and had an incidence equal to or
less than placebo: nasopharngitis, upper respiratory tract infection, headache, pollakiuria, and musculoskeletal
pain (includes myalgia, neck pain).

i Tenn includes abdominal pain upper, abdominal pain lower, abdominal tenderness, abdominal discomfort, and

gastrointestinal pain.
3 Tenn includes stomach discomfort.
4 Term includes asthenia.
5 Tenn includes anorexia.
6 Tenn includes hypersomnia and sedation.
7 Tenn includes hypoaesthesia
.8 Tenn includes initial insomnia, middle insomnia, and early morning awakening.
9 Term includes loss of libido.
10 Term includes feeling jittery, nervousness, restlessness, tension, and psychomotor agitation.
i 1 Term includes anorgasmia.
12 Male patients only.

Adverse events seen in men and women were generally similar except for effects on sexual
function (described below). Clinical studies of Cymba Ita did not suggest a difference in adverse
event rates in people over or under 65 years of age. There were too few non-Caucasian patients
studied to determine if these patients responded differently from Caucasian patients.

Effects on Male and Female Sexuar Function
Although changes in sexual desire, sexual performance and sexual satisfaCtion often occur as

manifestations of a psychiatric disorder, they may also be a consequence of pharmacologic
treatment. Reliable estimates of the incidence and severity of untoward experiences involving
sexual desire, performance and satisfaction are diffcult to obtain, however, in part because
patients and physicians may be reluctant to discuss them. Accordingly, estimates of the incidence
of untoward sexual experience and performance cited in product labeling are likely to
underestimate their actual incidence. Table 4 displays the incidence of sexual side effects
spontaneously reported by at least 2% of either male or female patients taking Cymbalta in MOD
placebo-controlled trials.

Table 4: Treatment-Emergent Sexual Dysfunction-Related Adverse Events Incidence
in MDD Placebo-Controlled Trialsl

Percenta e of Patients Re ortin Event
% Male Patients % Female Patients

. --'/
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Adverse Event Cymba Placeb Cymba Placeb
Ita 0 Ita 0

(N=37 (N=24 (N=76 (N=53
8) 7) I) 0)

Orgasm abnormaF 4 I 2 0
Ejaculatory 3 I NA NA

dysfunction3
Libido decreased 6 2 I 0
Erectile dysfunction 4 I NA NA
Ejaculation delayed 3 I NA NA

i Events reported by at least 2% of patients treated with Cymbalta and more often than with placebo.
2 Term includes.anorgasmia.
3 Term includes ejaculation disorder and ejaculation failure.

NA=Not applicable.

Because adverse sexual events are presumed to be voluntarily underreported, the Arizona
Sexual Experience Scale (AS EX), a validated measure designed to identify sexual side effects,
was used prospectively in 4 MDD placebo-controlled trials. In these trials, as shown in Table 5
below, patients treated with Cymbalta experienced significantly more sexual dysfunction, as
measured by the total score on the ASEX, than did patients treated with placebo. Gender analysis
showed that this difference occurred only in males. Males treated with Cymbalta experienced
more diffculty with abilty to reach orgasm (ASEX Item 4) than males treated with placebo.
Femalesdid not experience more sexual dysfunction on Cymbalta than on placebo as measured
by ASEX total score. These studies did not, however, include an active control drug with known
effects on female sexual dysfunction, so that there is no evidence t,hat its effects differ from other
antidepressants. Negative numbers signify an improvement from a baseline level of dysfunction,
which is commonly seen in depressed patients. Physicians should routinely inquire about t

possible sexual side effects.

Male Patients Female Patients
Cym Place Cym Place
balta bo balta bo

(n=17 (n=83 (n=24 (n=12
5) ) I) 6)

ASEX Total (Items 1-5) 0.56. -1.07 -1. 15 -1.07
Item 1 - Sex drive ~0.07 -0.12 -0.32 -0.24
Item 2 - Arousal 0.01 -0.26 -0.21 -0.18
Item 3 - Abilty to achieve 0.03 -0.25 -0.17 -0.18
erection (men); Lubrication

(women)
Item 4 - Ease of reaching 0040.. -0.24 -0.09 -0.13

orgasm
Item 5 - Orgasm 0.09 -0.13 -0. 11 -0.17

satisfaction .

Table 5: Mean Change in ASEX Scores by Gender
in MDD Placebo-Controlled Trials
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p=Number ofpatients with non-missing change score for ASÈX total.
p=O.O 13 versus placebo.

.. p.cO.OO i versus placebo.

Urinary Hesitation
Cymbalta is in a class of drugs known to affect urethral resistance. If symptoms of urinary

hesitation develop during treatment with Cymbalta, consideration should be given to the
possibility that they might be drug-related.

Laboratory Changes
Cymbalta treatment, for up to 9 weeks in MDD, 9-10 weeks in GAD or 13-weeks in DPN

placebo-controlled clinioal trials, was associated with small mean increases from baseline to
endpoint in AL T, AST, CPK, and alkaline phosphatase; infrequent, modest, transient, abnormal
values were observed for these analytes in Cymbalta-treated patients when compared with
placebo-treated patients (see PRECAUTIONS).

Vital Sign Changes
In clinical trials across indications, relative to placebo, duloxetine treatment was associated

with mean increases of up to 2.1 mm Hg in systolic blood pressure and up to 2.3 mm Hg in
diastolic blood pressure, averaging up to 2 mm Hg. There was no significant difference in the
frequency of sustained (3 consecutive visits) elevated blood pressure (see PRECAUTIONS).

Duloxetine treatment, for up to 13-weeks in placebo-controlled trials typically caused a small
increase in heart rate compared to placebo of up to 3 beats per minute.

Weight Changes
In placebo-controlled clinical trials, MOD and GAD patients treated with Cymbalta for up to

9 weeks experienced a mean weight loss of approximately 0.5 kg, compared with a mean weight
gain of approximately 0.2 kg in placebo-treated patients. In DPN l?lacebo-controlled clinical
trials, patients treated with Cymbalta for up to i 3-weeks experienced a mean weight loss of
approximately 1. i kg, compared with a mean weight gain of approximately 0.2 kg in
placebo-treated patients.

Electrocardiogram Changes
Electrocardiograms were obtained from duloxetine-treated patients and placebo-treated

patients in clinical trials lasting up to 13-weeks. No clinically significant differences were
observed for QTc, QT, PR, and QRS intervals between duloxetine-treated and placebo-treated
patients. There were no differences in clinically meaningful QTcF elevations between duloxetine
and placebo. In a positive-controlled study in healthy volunteers using duloxetine up to
200 mg BID, no prolongation of the corrected QT interval was observed.

Other Adverse Events Observed During the Premarketing and Postmarketing
Clinical Trial Evaluation of Duloxetine

Following is a list of MedORA terms that reflect treatment-emergent adverse events as
defined in the introduction to the ADVERSE REACTIONS section reported by patients treated
with duloxetine at multiple doses throughout the dose range studied during any phase of a
clinical trial within the premarketing and postmarketing database (23,983 patients,
10,649.5 patient-years of exposure). The events included are those not already listed in Tables 1
through 3 and not considered in the WARINGS and PRECAUTIONS sections. The events
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were reported by more than one patient, are not common as background events and/or were
considered possibly drug related (e.g., because of the drug's pharmacology) or potentially
important.

It is importnt to emphasize that, although the events reported occurred during treatment with
Cymbalta, they were not necessarily caused by it. Events are further categorized by body system
and listed in order of decreasing frequency according to the following definitions: frequent
adverse events are those occurring in at least l/lOOpatients;infrequent adverse events are those
occurring in 1/100 to 1/1000 patients; rare events are those occurring in fewer than
1/1000 patients.

Blood and Lymphatic System Disorders - Infrequent: anemia and lymphadenopathy~

Rare: leukopenia and thrombocytopenia.
Cardiac Disorders - Frequent: palpitations; Infrequent: atrial fibrilation, coronary artery

disease, myocardial infarction, and tachycardia; Rare: bundle branch block right, cardiac failure,
and cardiac failure congestive.

Ear and Labyrinth Disorders - Frequent: vertigo; Infrequent: ear pain.
Eye Disorders - Frequent: vision blurred; Infrequent: conjunctivitis, diplopia, and visual

disturbance; Rare: glaucoma, macular degeneration, maculopathy, photopsia, and retinal
detachment.

Gastrointestinal Disorders - Frequent: abdominal pain and gastritis flatulence;
Infrequent: dysphagia, eructation, gastritis, halitosis, irritable bowel syndrome, and stomatitis;
Rare: aphthous stomatitis, colitis, esophageal stenosis, gastric ulcer, gingivitis, hematochezia,
impaired gastric emptying, and melena.

General Disorders and Administration Site Conditions - Frequent: chills/rigors;
Infrequent: edema, edema peripheral, feeling abnonnal, feeling hot 

and/or cold, influenza-like
ilness, malaise, and thirst; Rare: face edema and sluggishness.

Hepato-bilary Disorders -Rare: hepatic steatosis.
Infections and Infestations - Infrequent: gastroenteritis and laryngitis; Rare: diverticulitis.
Investigations - Frequent: weight cfecreased and weight increased; Irirequent: blood

cholesterol increased; Rare: blood creatinine increased, urine output decreased, and white blood
cell count increased.

Metabolism and Nutrition Disorders -Infrequent: dehydration, hypercholesterolemia,

hyperlipidemia, hypoglycemia, and increased appetite; Rare: dyslipidemia and
h ypertrig i yceridemia.

Musculoskeletal and Connective Tissue Disorders - Frequent: musculoskeletal pain;
Infrequent: muscle tightness and muscle twitching; Rare: muscular weakness.

Nervous System Disorders - Frequent: dysgeusia, lethargy, and parasthesia/hypoesthesia;

Infrequent: coordination abnonnal, disturbance in attention, dyskinesia, hypersomnia, and
myoclonus; Rare: dysarthria.

Psychiatric Disorders - Frequent: agitation, anxiety, libido decreased, nervousness,
nightmare/abnonnal dreams, and sleep disorder; Infrequent: apathy, bruxism,
disorientation/confusional.state, irritability, mood swings, restlessness, suicide attempt, and
tension; Rare: completed suicide, mania, and pressure of speech.

Renal and Urinary Disorders -Infrequent: dysuria, micturition urgency, nocturia, urinary
hesitation, urinary incontinence, urinary retention, urine flow decreased, and urine odor
abnormal; Rare: nephropathy.

".c,
"4
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Reproductive System and Breast Disorders - Frequent: anorgasmia/orgasm abnormal,

ejaculation delayed, and ejaculation disorder; Infrequent: menopausal symptoms.
Respiratory, Thoracic and Mediastinal Disorders - Frequent: yawning; Infrequent:

throat tightness; Rare: pharyngeal edema.
Skin and Subcutaneous Tissue Disorders - Frequent: pruritusßnd rash; Infrequent: acne,

alopecia, cold sweat, eczema, eryhema, increased tendency to bruise, night sweats,
photosensitivity reaction, and skin ulcer; Rare: dermatitis exfoliative, ecchymosis, and
hyperkeratosis.

Vascular Disorders - Frequent: hot flush; Infrequent: flushing, orthostatic hypotension,
and peripheral coldness; Rare: hypertensive crisis and phlebitis.

Postmarketing Spontaneous Report
Adverse events reported since market introduction that were temporally related to duloxetine

therapy and not mentioned elsewhere in labeling include: hallucinations, rash, anaphylactic
reaction, angioneurotic edema, extrapyramidal disorder, glaucoma, hypersensitivity, .

hypertensive crisis, Stevens-Johnson Syndrome, erythema multforme, supraventricular
arrhythmia, trismus and urticaria.

DRUG ABUSE AND DEPENDENCE

Controlled Substance Class
Duloxetine is not a controlled substance.

Physical and Psychological Dependence
In animal studies, duloxetine did not demonstrate barbiturate-like (depressant) abuse

potentiaL. In drug dependence studies, duloxetine did not demonstrate dependence-producing
potential in rats.

While Cymbalta has not been systematically studied in humans for its potential for abuse,
there was no indication of drug-seeking behavior in the clinical triàls. However, it is not possible
to predict on the basis ofprem;irketing experience the extent to which a CNS active drug wil be
misused, diverted, and/or abused once marketed. Consequently, physicians should carefully
evaluate patients for a history of drug abuse and follow such patients closely, observing them for
signs of misuse or abuse of Cymbalta (e.g., development of tolerance, incrementation of dose,
drug-seeking behavior).

';.
~

OVERDOSAGE
There is limited clinical experience with Cymbalta overdose in humans. In premarketing

clinical trials, cases of acute ingestions up to 1400 mg, alone or in combination with other drugs,
were reported with none being fataL. Postmarketing experience includes reports of overdoses,
alone orin combination with other drugs, with duloxetine doses of almost 2000 mg. Fatalities
have been very rarely reported, primarily with mixed overdoses, but also with duloxetine alone at
a dose of approximately 1000 mg. Signs and symptoms of overdose (mostly with mixed drugs)
included serotonin syndrome, somnolence, vomiting, and seizures.

Management of Overdose
There is no specific antidote to Cymbalta,but if serotonin syndrome ensues, specific

treatment (such as with cyproheptadine and/or temperature control) may be considered. In case
of acute overdose, treatment should consist of those general measures employed in the
management of overdose with any drug.
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An adequate airway, oxygenation, and ventilation should be assured, and cardiac rhythm and
vital signs should be monitored. Induction of emesis is not recommended. Gastric lavage with a
large-bore orogastric tube with appropriate airway protection, if needed, may be indicated if
performed soon after ingestion or in symptomatic patients.

Activated charcoal may be useful in limiting absorption of duloxetine from the
gastrointestinal tract. Administration of activated charcoal has been shown to decrease AUC and
Cmax by an average of one-third, although some subjects had a limited effect of activated
charcoaL. Due to the large volume of distribution of this drug, forced diuresis, dialysis,
hemoperfusion, and exchange transfusion are unlikely to be beneficiaL.

In managing overdose, the possibilty of multiple drug involvement should be considered. A
specific caution involves patients who are taking or have recently taken Cymbalta and might
ingest excessive quantities of a TCA. In such a case, decreased clearance of the parent tricyclic
and/or its active metabolite may increase the possibilty of clinically significant sequelae and
extend the time needed for close medical observation (see PRECAUTIONS, Drug Interactions).
The physician should consider contacting a poison control center for additional information on
the treatment of any overdose. Telephone numbers for certified poison control centers are listed
in the Physicians' Desk Rejèrence(PDR).

DOSAGE AND ADMINISTRATION

Initial Treatment
Major Depressive Disorder

Cymbalta should be administered at a total dose of 40 mg/day (given as 20 mg BID) to
60 mg/day (given either once a day or as 30 mg BID) without regard to meals.

There is no evidence that doses greater than 60 mg/day confer any additional benefits.

Diabetic Peripheral Neuropathic Pain ,
Cymba Ita should be administered at a total dose of 60 mg/day given once a day, without

regard to meals.
While a 120 mg/day dose was shown to be safe and effective, there is no evidence that doses

higher than 60 mg confer additional significant benefit, and the nigher dose is clearly less well
tolerated.' For patients for whom tolerability is a concern, a lower starting dose may be
considered. Since diabetes is frequently complicated by renal disease, a lower starting dose and
gradual increase in dose should be considered for patients with renal impairment (see
CLINICAL PHARMCOLOGY, Special Populations and below).

Generalized Anxiety Disorder
For most patients, the recommended starting dose for Cymbalta is 60 mg administered

once daily without regard to meals. For some patients, it may be desirable to start at 30 mg
once daily for 1 week, to allow patients to adjust to the medication before increasing to 60 mg
once daily. While a 120 mg once daily dose was shown to be effective, there is no evidence that
doses greater than 60 mg/day confer additional benefit. Nevertheless, if a decision is made to
increase the dose beyond 60 mg once daily, dose increases should be in increments of 30 mg
once daily. The safety of doses above 120 mg once daily has not been adequately evaluated.

Maintenance/Continuation/Extended Treatment
Major Depressive Disorder

It is generally agreed that acute episodes of major depression require several months or
longer of sustained pharmacologic therapy. There is insuffcient evidence available to answer the
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question of how long a patient should continue to be treated with Cymbalta. Patients should be
periodically reassessed to determine the need for maintenance treatment and the appropriate dose
for such treatment.

Diabetic Peripheral Neuropathic Pain
As the progression of diabetic peripheral neuropathy is highly variable and management of

pain is empirical, the effectiveness of Cymba Ita must be assessed individually. Effcacy beyond
12 weeks has not been systematically studied in placebo-controlled trials, but a one-year
open-label safety study was conducted.

Generalized Anxiety Disorder
Generalized anxiety disorder is generally recognized as a chronic condition. The

effectiveness ofCymbàlta in long-term use for GAD, that is, for more than 10 weeks, has not
been systematically evaluated in controlled trials. The physician who elects to use Cymbalta for
extended periods should periodically evaluate the long-term usefulness of the drug for the
individual patient.

Special Populations
Dosage for Renally Impaired Patients - Cymbalta is not recommended for patients with

end-stage renal disease (requiring dialysis) orin severe renal impairment (estimated creatinine
clearance -.30 mL/min) (see CLINICAL PHARMCOLOGY).

Dosage for Hepatically Impaired Pâtients - It is recommended that Cymbalta not be
administered to patients with any hepatic insuffciency (see CLINICAL PHARMACOLOGY
"and PRECAUTIONS).

Dosage for Elderly Patients - No dose adjustment is recommended for elderly patients on"
the basis of age. As with any drug, caution should be exercised in treating the elderly. When
individualizing the dosage in elderly patients, extra care should be taken when increasing the
dose.

Treatment ofPregnimt Women During the Third Trimester - Neonates exposed to SSRIs or
SNRIs, late in the third trimester have developed complications requiring prolonged
hospitalization, respiratory support, and tube feeding (see PRECAUTIONS). When treating
pregnant women with Cymba Ita during the third trimester, the physician should carefully
consider the potential risks and benefits of treatment. The physician may consider tapering
Cymbalta in the third trimester.

Dosage for Nursing Mothers - Because the safety of duloxetine in infants is not known,
nursing while on Cymbalta is not recommended. (see_CLINICAL PHARMCOLOGY).

Discontinuing Cymbalta"
Symptoms associated with discontinuation of Cymba Ita and other SSRIs and SNRIs have

been reported (see PRECAUTIONS). Patients should be monitored for these symptoms when
discontinuing treatment. A gradual reduction in the dose rather than abrupt cessation is
recommended whenever possible. If intolerable symptoms occur following a decrease in the dose
or upon discontinuation of treatment, then resuming the previously prescribed dose may be
considered. Subsequently, the physician may continue decreasing the dose but at a more gradual
rate.

Switching Patients to or from a Monoamine Oxidase Inhibitor
At least 14 days should elapse between discontinuation of an MAOI and initiation of therapy

with Cymbalta. In addition, at least 5 days should be allowed after stopping Cymbalta before
starting an MAOI (see CONTRAINDICATIONS and WARNINGS).
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HOW SUPPLIED
CymbaltaiI (duloxetine hydrochloride) Oelayed-release Capsules are available in 20,30, and

60 mg strengths.
The 20 mg * capsule has an opaque green body and cap, and is imprinted with "20 mg" on the

body and "LILLY 3235" on the cap:
NDC 0002-3235-60 (PU3235) - Bottles of 60
NDC 0002-3235-33 (PU3235) - (lot 100) Blisters

The 30 mg* capsule has an opaque white body and opaque blue cap, and is imprinted with
"30 mg" on the body and "LILLY 3240" on the cap: .

NDC 0002-3240-30 (PU3240) - Bottles of30

NDC 0002-3240-90 (PU3240) - Bottles of90

NDC 0002-3240-04 (PU3240) - Bottles of 1000
NDC 0002-3240-33 (PU3240) - (lot 100) Blisters

The 60 mg* capsule has an opaque green body and opaque blue cap, and is imprinted with
"60 mg" on the body and "LILLY 3237" on the cap:

NDC 0002-3237-30 (PU3237) - Bottles of30

NDC 0002-3237-90 (PU3237) - Bottles of90

NDC 0002-3237-04 (PU3237)- Bottles of 1000
NDC 0002-3237-33 (PU3237) -(IotiOO) Blisters

. equivalent tò duloxetine base.
t Identi-DoseQ! (unit dose medication, Lily).

Store at 25°C (77°P); excursions permitted to 15-30°C (59-86°P) (see USP Controlled RoomTemperature). .
Literature revised Month dd, yyyy

Eli Lilly and Company
Indianapolis; IN 46285, USA

ww.Cymbalta.com

Copyright (Ç 2004, yyyy, Eli Lilly and Company. All rights reserved. .

A NL 3606 AMP PRINTED IN USA
PV 5081 AMP

Medication Guide

About Using Antidepressants in Children and Teenagers

What is the most important information I should know jf my child is being
. prescribed an antidepressant?

Parents or guardians need to think about 4 important things when their child is prescribed .
an antidepressant:

1. There is a risk of suicidal thoughts or actions

2. How to try to prevent suicidal thoughts or actions in your child

3. Yau should watch for certain signs if your child is taking an antidepressant
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4. There are benefits and risks when using antidepressants

1. There is a Risk of Suicidal Thoughts or Actions
Children and teenagers sometimes think about suicide, and many report trying to kil

themselves.
Antidepressants increase suicidal thoughts and actions in some children and teenagers. But

suicidal thoughts and actions can also be caused by depression, a serious medical condition that
is commonly treated with antidepressants. Thinking about killng yourself or trying to kill .
yourself is called suicidality or being suicidal.

. A large study combined the results of 24 different studies of children and teenagers with
depression or other ilnesses. In these studies, patients took either a placebo (sugar pil) or an
antidepressant for i to 4 months. No one committed suicide in these studies, but some patients
became suicidaL. On sugar pils, 2 out of every i 00 became suicidaL. On the antidepressants,
4 out of every 100 patients became suicidaL.

For some children and teenagers, the risks of suicidal actions may be especially high. These
include patients with

. Bipolar ilness (sometimes called manic-depressive ilness)

. A family history of bipolar ilness

. A personal or family history of attempting suicide

Ifany of these are present, make sure you tell your health care provider before your child takes
an antidepressant.

2. How to Try to Prevent Suicidal Thoughts and Actions
To try to prevent suicidal thoughts and actions in your child, pay close attention to changes in

her or his moods or actions, especially if the changes occur suddeiUy. Other important people in
your child's life can help by pa.ying attention as well (e.g., your child, brothers and sisters,
teachers, and other important people). The changes to look out for are listed in Section 3, on
what to watch for.

Whenever an antidepressant is started or its dose is changed, pay close attention to your
child.

After starting an antidepressant, your child should generally see his or her health care provider
. Once a week for the first 4 weeks

. Every 2 weeks for the next 4 weeks

. After taking the antidepressant for 12 weeks

. After 12 weeks, follow your health care provider's advice about how often to come back

. More often if problems or questions arise (see Section 3)

You should call your child's health care provider between visits ifneeded.

3. You Should Watch for Certain Signs If Your Child is Taking an Antidepressant
Contact your child's health care provider right away if your child exhibits any of the following

signs for the first time, or ifthey seem worse, or worry you, your child, or your child's teacher:
. Thoughts about suicide or dying
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· Attempts to commit suicide

· New or worse depression

· New or worse anxiety

· Feeling very agitated or restless

· Panic attacks

· Diffculty sleeping (insomnia)

. New or worse irritability

· Acting aggressive, being angry, or violent

· Acting on dangerous impulses

· An extreme increase in activity and talking

· Other unusual changes in behavior or mood

Never let your child stop taking an antidepressant without first talking to his or her health
care provider. Stopping an antidepressant suddenly can cause other symptoms.

4. There are Benefits and Risks When Using Antidepressants
Antidepressants are used to treat depression and other ilnesses. Depression and other

illnesses can lead to suicide. In some children and teenagers, treatment with an antidepressant
increases suicidal thinking or actions. It is important to discuss all the risks of treating depression
and also the risks of not treating it. You and your child should discuss all treatment choices with
your health care provider, not just the use of antidepressants.

Other side effects can occur with antidepressants (see section below).
Of all the antidepressants, only fluoxetine (Prozac(!) has been FDA approved to treat ~

pediatric depression.
For obsessive compulsive disorder in children and teenagers, FDA has approved only

fluoxetine (Prozac(!), sertraline (Zoloft(!), fluvoxamine,and clomipramine (Anafranil(!).
Your health care provider may suggest other antidepressants based on the past experience of

your child or other family members.

Is this alii need to know if my child is being prescribed an antidepressant?
No. This is a warning about the risk for suicidality. Other side effects can occur with

antidepressants. Be sure to ask your health care provider to explain all the side effects of the
particular drug he or she is prescribing. Also ask about drugs to avoid when taking an
antidepressant. Ask your health care provider or pharmacist where to find more information.

Prozac(! is a registered trademark of Eli Lily and Company.
Zoloft(! is a registered trademark of Pfizer Pharmaceuticals.
Anafranil(! is a registered trademark of Mallnckrodt Inc.

This Medication Guide has been approved by the US Food and Drug Administration for
all antidepressants.

ANL3606AMP

.-"
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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

21-427/8-011

SUMMARY REVIEW
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MEMORANDUM DEPARTMENT OF HEALTH AND HUAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMlNISTRA nON
CENTER FOR DRUG EV ALUA nON AND RESEARCH

DATE: January 30,2007

FROM: Ni A. Kln, M.D.
Team Leader
Division of Psycluatry Products, HFD-130

TO: File NDA 21-427/SEI-Oll (Tlus overview should be fied with the 4-27-2006
submission. )

SUBJECT: Recommendation of Approval Action for Cymbalta (duloxetine) for the Treatment of
Generalized Aniety Disorder (GAD) .

1. BACKGROUND

Duloxetine is a serotonin and norepinephre reuptake inhibitor (SNRI). It is approved in the U.S.
since August 3, 2004, for use in the treatment of major depressive disorder (MDD) at doses up to 60
mg per day. It is also approved for the treatment of diabetic peripheral neuropathic pain at doses up
to 120 mg/day (HFD-170). Duloxetine is available in 20,30,40 and 60 mg strengths. Currently,
Lexapro (escitalopram), Paxil (paroxetine) and Effexor XR (venlafaxine) are labeled for the
indication of GAD.

The studies supporting this effcacy supplement for generalized anxìety disorder (GAD) claim were
conducted under lND 38,838 (originally submitted on 2/6/92 for Compound LY248686 HCl by
Lilly). The content and format of this NDA effcacy supplement was discussed in a pre-sNDA
meeting which was held on 8/17/05.

The sponsor submitted the above referenced supplemental NDA on April 
27, 2006. The application

included the effcacy results from three clinical studies: FlJ-MC-HMBR, FlJ-MC-HMDT, and FlJ-
MC-HMDU.

Tlus supplemental NDA has been reviewed by Robert Glass, M.D., Medical 
Offcer, DPP (review

dated 1/9/2007), George Kordzakha Ph.D., from the Offce of Biostatistics (review dated
1/9/2007), and Ron Kavanagh, Ph.D. the Offce of Clinical Pharacology (OCP) reviewer (review
dated 12/6/2006).

2.0 CHEMISTRY

No new CMC information submitted in this sNDA.

3.0 PHARMCOLOGYITOXICOLOGY

No pharmacology/toxicology issues submitted in this sNDA.
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4.0 CLINICAL PHARMACOLOGY

The clinical pharmacology review covered the results from 7 clinical pharmacology studies
(HMEE, HMCE, HMDS, SBCR, SBCS, HMDZ, HMEB) on excertion of duloxetine in human
breast milk, PK information on the effect of ethnicity, gender, smoking, CYP1A2 inhibition, and
receptor binding, and bioequivalence data for a different capsule shelL. I refer to the review by Dr.
Kavanagh for detaiL.

The OCP review provided a few labeling comments to changes in the labeling proposed by the
sponsor in this submission. There was no issues identified that would preclude an approval action
for this NDA.

5.0 CLINICAL DATA

5.1 Effcacy Data

5.1.1 Overview of Studies Pertinent to Effcacy

Our review of efficacy was based on the results of one double-blind, placebo-controlled, fixed dose
study (study FIJ-MC-HMBR) and two placebo-controlled flexible dose studies (FIJ-MC-HMDT
and FIJ-MC-HMDU) to evaluate the efficacy and safety of duloxetine in the treatment of GAD.
The study HMDU included venlafaxine as the active-control arm.

The sponsor indicated that results of these clinical studies demonstrated that duloxetine was
superior to placebo on the primary efficacy variable. I would briefly describe the results of each of
these studies pertinent to efficacy claim in the following subsection.

5.1.2 Summary of Studies Pertinent to Effcacy Claim

Study FIJ-MC-HMBR

This was a multicenter, randomized, double-blind, placebo-controlled study comparing two fixed
doses of duloxetine (60 mg, 120 mg) vs. placebo. This study enrolled adult patients with a DSM-IV
diagnosis of GAD. After the screening (study period I), eligible subjects entered one week of
single-blind placebo lead-in (study period II). The subjects were then randomized to receive
duloxetine (60 or 120 mg given as oral capsules once daily in the morning without regard to food)
or placebo for 9 weeks of acute treatment (study period II). All subjects in the duloxetine group
received 30 mg of duloxetine for study week 1 during this period. Duloxetine dose was then
tapered for 2 weeks (study period IV).

The study was conducted at 41 centers in the U.S and outside the U.S. (Finland, France, Germany,
South Africa, Spain and Sweden). The number of subjects randomized (total N=513) in this study
for duloxetine 60mg, 120 mg, and placebo were 168, 170 and 175, respectively. The ITT sample
(N=507) consisted of 173 subjects in placebo group, 165 subjects in duloxetine 60 mg group, and
169 subjects in duloxetine 120 mg group. A total of 130 subjects (74.3%) in placebo group, 135
subjects (80.4%) in duloxetine 60 mg group, and 124 subjects (72.9%) in duloxetine 120 mg group
completed the study. 124 subjects discontinued. The reasons for discontinuation from the study
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included adverse events (more nunibers in duloxetine treatment groups), lack of effcacy (more
dropouts due to this reason in placebo group) and subject decision.

The subjects enrolled were mostly Caucasian (98%), mean age was approximately 44 yrs, and had
approximately 2/3 female subjects. There seemed to be no significant differences in demographic
characteristics among the treatment groups.

The priary efficacy variable was the Hamilton Aniety Rating Scale (HAMA) which was assessed
at baseline and at each weekly study visit durig the 9 week acute therapy phase. Sheehan
Disability Scale (SDS) was the key secondary variables identified in the protocol. The primary end
point was the change from baseline of the HAA total score at the last post-randomization
treatment week for the LOCF dataset. The ANCOvA was the statistical model employed, with
terms for treatment, investigator site, and baseline scores as the covariates. For multiple
comparsons for 3 doses of duloxetine vs. placebo, the statistical testing was carred out with least-
squares means (LS) adjustment. Dr. Kordzakha confired the effcacy results. Sensitivity 

analysis

(MMRM) was also done.

Effcacy Results on HAM Total Scores in Study HMBR (LOCF)'
Treatment Group (number Mean Baseline HAMA Mean total HAMA scores P lacebo-adj usted P-values

of subjects) Total Scores (SO) at Endpoint (SO) LS mean change (vs.
(SE) placebo)

Duloxetine 60 mg (N=165) 25.05 (7.18) 12.32 (8.79) -12.8(0.68) ~0.001

Ouloxetine 120 mg (N=169) 25.13 (7.24) 12.74 (9.55) -12.5(0.67) ~0.001

Placebo (N=173) 25.82 (7.66) 17.19 (9.96) -8.38(0.67) -

Comment: Both Drs. Glass and Kordzakha considered this a positive study for duloxetìne, and I
agree with them.

Study FlJ-MC-HMDT ~

This was a multicenter, randomized, double-blind, placebo-controlled, flexible dose (60-120 mg)
study. This study enrolled adult patients with a DSM-IV diagnosis of GAD. Following the
screening phase (study period I), eligible subjects entered one week of single-blind placebo lead-in .
(study period II). Then, the subjects were randomized to receive duloxetìne (60 to 120 mg given as
oral capsules once daily in the morning without regard to food) or. placebo for 10 weeks of acute
treatment (study period II). Patients randomized to the duloxetine treatment group were required to
tolerate a minum of duloxetine 60 mg qd (achieved by week 5) and titrated to a maximum of 120
mg duloxetine if needed for effcacy and if tolerated. The study was concluded with a two week
drug tapering phase.

The study. was conducted in 28 centers in the U.S. The number of subjects (total N=327)
randomized in this study for duloxetine 60-120 mg group, and placebo were 168, and 159,
respectively. The ITT sample (N=3 19) consisted of 158 placebo treated subjects and 161
duloxetine treated subjects. A total of202 subjects completed the study: 109 subjects (68.6%) in
placebo group; 93 subjects (55.4%) in duloxetine 60-120 mg group. Out of 125 subjects .
discontinued, 75 subjects (44.6%) were in the duloxetine group and 50 subjects (31.4%) were in the
placebo group. The reasons for discontinuation from the study included adverse events (statistically

GAD duloxetine Page 43 of 361



significant between in duloxetine treatment and placebo groups; 34 (20.2%) vs. 13 (8.2%)), lack of
efficacy, subject decision, lost to follow up, protocol violations and physician decision.

The subjects enrolled were mostly Caucasians (approximately 79%), mean age of41 yrs age, and
had approximately 62% female subjects. There seemed to be no significant differences in
demographic characteristics among the treatment groups.

The primary efficacy variable was the Hamilton Anxiety Rating Scale (HAMA). Sheehan
Disability Scale (SDS) was the key secondary variable identified in the protocol. The primary end
point was the change from baseline of the HAMA total score to the end of the acute therapy phase
for the LOCF dataset. The ANCOV A was the statistical model employed, with terms for treatment,
investigator site, and baseline scores as the covariates. The statistical testing was carred out with
least-squares means (LS) adjustment. Dr. Kordzakhia confirmed the effcacy results. Sensitivity
analysis (MMRM) was also done.

Efficacy Results on HAMA Total Scores in Study HMDT (LOCF):
Treatment Group (number Mean Baseline HAMA Mean Total HAMA score LS mean P-vaJues (vs.
of subjects) Total Scores (SO) at Endpoint (SO) change placebo)
OuJoxetine 60-120 mg 22.54 (7.44) 14.27 (9.58) -8.12(0.7) 0.023
(N=161)
Placebo (N=158) 23.49 (7.91) 17 (l0.24) -5.89(0.7) -

Comment: Both Drs. Glass and Kordzakhia considered this a positive study for duloxetine, and I
agree with them.

Study FlJ-MC-HMDU

This was a multicenter, randomized, double-blind, placebo-and active-controlled, flexible dose
(duloxetine 60-120 mg) study. Venlafaxine 75-225 mg was used as the active comparator. This
study enrolled adult patients with a DSM-IV diagnosis of GAD. Following the screening phase,
eligible subjects entered one week of single-blind placebo lead-in. Then, the subjects were
randomized to receive duloxetine (starting dose at 30 mg qd for 1 week; titrated to flexible doses of
60 to 120 mg given as oral capsules once daily in the morning without regard to food), venlafaxine
(starting dose at 37.5 mg qd for 1 week; titrated to 75 to 225 mg) or placebo for 10 weeks of acute
treatment. The study was concluded with a two week drug tapering phase.

The study was conducted in 30 centers in the U.S. The number of subjects (total N=487)
randomized for duloxetine 60-120 mg group, venlafaxine 75-22 mg, and placebo were 162, 164 and
161, respectively. The ITT sample was 466 subjects in which 149 subjects in duloxetine 60-120 mg
group, 159 subjects in venlafaxine 75-225 mg, and 158 subjects in placebo group. A total of290
subjects completed the study: 100 subjects (62.1 %) in placebo group; 88 subjects (54.3%) in
duloxetine 60-120 mg group; and 102 subjects (62.2%). Out of 197 subjects discontinued, 74
subjects were in the duloxetine group; 61 subjects were in the placebo group and 62 subjects were
in the venlafaxine group. The reasons for discontinuation from the study included adverse events
(more numbers in duloxetine treatment and venlafaxine groups); lost to follow up, and subject
decision.
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The subjects enrolled were mostly Caucasians (approximately 70%), mean age of 40 yrs, and had
approximately 62% female subjects. There seemed to be no signficant differences in demographic
characteristics among the treatment groups.

The priar effcacy variable was the Hamilton AnxietyRating Scale (HAA). Sheehan
Disability Scale (SDS) was the key secondary variable identified in the protocol. The priary end
point was the change from baseline of the HAMA total score to the end of the acute therapy phase
for the LOCF dataset. The ANCOV A was the statistical model employed, with terms for treatment,
investigator site, and baseline scores as the covariates. The statistical testing was carred out with
least-squares means (LS) adjustment. Dr. Kordzakhia confirmed the efficacy results. Sensitivity
analysis (MMRM) was also done.

Effcacy Results on HAA Total Scores in Study HMDU (LOCF):
Treatment Group (number Mean Baseline HAMA Mean Total HAMA score LS mean P-values (vs.
of subjects) Total Scores (SO) at Endpoint (SO) change placebo)
Ouloxetine 60-120 mg 25.77 (5.66) 13.95 (8:55) -11.8 (0.69) 0.007
(N=149)
Placebo (N=158) 24.98 (5.82) 16.06 (9.29) -9.19 (0.67) -
Venlafaxine 75-225 mg 24.92 (5.48) 12.90 (8.95) -12.4 (0.67) -CO.OOL

(N=159)

Comment: Both Drs. Glass and Kordzakhia considered this a positive study for duloxetine, and I
agree with them.

5.1.3 Comments on Other Important Clinical Issues

Secondary Effcacy Variable

Sheehan Disability Scale (SDS)-Global Functional Impairment score was the key secondary
variable identified in the above referenced protocols. Tlte key secondary objective was to evaluate
the efficacy of duloxetine (120 mg/day for study HMBR; flexible dose 60 to 120 mg for studies
HMDT and HMDU) compared with placebo on the SDS score. The sponsor used the sequential
testing procedure with pre-specified sequence of testing. Based on the ANCOVA model, all
duloxetie treatment arms showed results statistically superior to placebo on this secondary measure
in al thee studies. For the fixed dose study HMBR, the 120 mg duloxetine group did not show any
different effeët compared to the 60 mg duloxetine group (LS mean change of SDS scores -7.76 in
duloxetine 60 mg vs -7.04 in diiloxetine 120 mg, compared to -3.83 in the placebo). Dr. Kordzakhia
confirmed the sponsor's analysis results.

..
".

Dose Response Relationship

The sponsor intends to have a claim that "..
n . - --- . - ..- À " Both Drs. Glass and 6(4')1
Kordzaka commented this claim is unacceptable becaus~ available data indicated there was no
additional benefit to the dose of duloxetine 120 mg over duloxetine 60 mg in the GAD placebö-
controlled studies. I agree with them.
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Subgroup Analyses

The sponsor performed exploratory subgroup analyses in order to detect subgroup interactions on
the basis of gender (M,F), age (-C55 yrs, .:55 yrs) and race (Caucasian, non-Caucasian). Dr.
Kordzakhia confirmed the sponsor's analysis. Analysis by race was not performed for study
HMBR since there were only two non-Caucasian patients in the placebo group and one non-
Caucasion in the duloxetine 120 mg group. The treatment effect appeared to be numerically in
favor of duloxetine when compared to placebo among all subgroups.

In a clinical setting, the disorder diagnosed somewhat more frequently in woman than in man. The
sex ratio is approximately two-thirds female in the epidemiological studies. As noted by Dr.
Kordzakhia in his review, the study subject population for HMDU consisted of approximately two-
thirds female, but there did not seem to show numerical difference between the duloxetine and the
placebo groups in change from baseline to endpoint in the HAMA total scores.

In addition, exploratory subgroup analyses were conducted on the basis of anxiety severity at
baseline and prior use ofbenzodiazepines. Subjects with total HAMA scores less than 22 at
baseline showed numerically a smaller treatment response, as measured by mean change in HAM 

Atotal score from baseline to endpoint visit, compared to subjects with total HAMA score equal or
greater than 22 at baseline. No difference in treatment effect was seen when data was analyzed in
groups with or without prior benzodiazepine use.

Dr. Kordzakhia also performed an exploratory analysis on treatment comparisons at each visit to see
whether treatment effects were consistent across the visits. Without adjustment for multiplicity, the
nominal p-values indicated that the treatment effect of duloxetine might be seen by Visit 5 (week 2)
based on data from study HMBR and HMDT; and by Visit 3 (week 1) based on study HMDD.

Duration of Treatment

The studies were conducted for short-term use of Cymbalta in the treatment of GAD. There is no
data pertinent to the long-term efficacy of Cymbalta in GAD in this submission. Since the course of
this disorder is chronic, it would be good to have data from a longer term study. Based on the
safety data provided in this submission, there is an ongoing relapse prevention study for GAD
(study HMDV). In this case, we may not need to ask the sponsor to conduct a long-term study as
part of the phase 4 commitment.

5.1.4 Conclusions Regarding Effcacy Data

In summary, the efficacy analyses of all 3 studies supported the efficacy claim of duloxetine in the
treatment of GAD in both dose groups tested.

5.2 Safety Data

5.2.1 Satety Database

As stated by Dr. Glass in her review, the safety review ofthis sNDA is limited to the sponsor's
combined database consisting of 3 GAD trials with the data cut-off date of 12/19/2005 for the
original GAD submission and 04/26/2006 for the safety update, respectively. The sponsor also
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provided safety updates including SAE data from an ongoing relapse prevention study for GAD
(study HMDV) as well as study reports of other open label extension studies (FlJ-XM-HMED; FlJ-
US-HMDR).

A total of 668 subjects were treated with duloxetine and 495 subjects received placebo. Based on
the sponsor's calculation, there is an exposure of95.05 patient years in this safety database. 509
patients had an exposure .:30 days and 449 subjects had an exposure of.:60 days.

Out of the 668 subjects treated with duloxetine, 104 subjects (11 %) discontinued at post-baseline
due to adverse events, compared to 21 subjects (4%) from the placebo group.

There was one death reported. A 50 yr old female with past medical history of intermttent
headaches (treated with aspiri) and hernated disks (treated with ibuprofen) died from a cerebral
haemorrhage after 102 days of open label treatment of duloxetine 60-120 mg qd in ongoing relapse
prevention study HMDV.

Serious adverse events were available from these double-blind GAD trials. 7 subjects who
experienced SAE were the duloxetine treated patients. 4 SAEs reports in the safety update included
2 subjects who received duloxetine in study HMDV while the blind has not been broken on 2
subjects in study HDMW. I refer to Table 7.1.2 in Dr. Glass's clinical review for detail events.

5.2.2 Safety Findings and Issues of Particular Interest

5.2.2.1 Common and Drug-Related Adverse Events

The approach that we have used to identify the adverse event profile is by identifying the adverse
events for the drug as common (used 5% as the cut-off) and considèred as drug related (a risk for
drug that is twice or more the placebo risk). These AEs included nausea, fatigue, dry mouth,
somnolence, constipation, insomna, decreased appetite, hyperhidrosis, decreased libido, vomiting,
delayed ejeculation and erectile dysfunction.

These observed AEs seem consistent with the previously observed safety profie described in the
current duloxetine labeling.

5.2.2.2 Vital Signs and ECG Data

A statistically significant mean increase from baseline in hear rate was observed between
duloxetine (N=447) and placebo (N=343) (+2.51 vs. -1.27; p-'O.OOl). Similarly, mean changes
from baseline to final on-therapy assessment were statistically significantly different between
duloxetine and placebo for systolic and diastolic BP, and a dose-dependent orthostatic BP change.
These findings appear to be consistent with the current labeling.

Based on the ECG data obtained in GAD studies, there is a modest increase in QTcB between
duloxetie and placebo (+4.54 vs. -1.67; p-'O.OOI). We may consider including a sentence about the
QTc data in GAD population in the labeling.
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While I acknowledge Dr. Glass' recommendation that this QTc finding in the GAD population be
reviewed by the Agency QTc committee to determine if any future studies are needed to clarify
these findings, I do not feel it is necessary to consult with the QT team because of the following
reasons.

· QTc prolongation was not observed in the thorough QT study FlJ-LC-HMCG(d) (ref: DFS
reviews under the duloxetine IND

r'" It was noted in the clinical review (dated 1/28/05) of Dr. George Benson,
DRUP-MO, that the study report was reviewed by the Division of Reproductive and
Urologic Products and also by the OCP. It was noted in Dr. Benson's review that the
Clinical Pharmacology reviewer believes that "the thorough QT study demonstrates that
duloxetine does not prolong the QT intervaL." Briefly, the study HMGC (N=117) was a
placebo-and moxifloxacin-controlled study of effects of supratherapeutic doses of
duloxetine (maximum dose of 200 mg bid) on the QT interval. The primary endpoint was
the change from baseline in QTc interval for duloxetine 200 mg compared to placebo at 2,
6, 10 and 12 hours post-dosing using the Fredericia correction method. Moxifloxacin
significantly prolonged the QTC interval at all time points, particularly, change from
baseline of QTcF for moxifloxacin vs. placebo was 9 msec vs. 2.3 msec at 2 hours, and 4.3
msec vs. 1.6 msec at 6 hours. At all time points measured, the LS mean change in QTcF
decreased from baseline with duloxetine 200 mg bid relative to placebo. At 6 hours (tmax),
LS mean QTcF decreased by 4.2 ms for duloxetine versus an increase of 2.1 msec for
placebo (p":O.OOOI).

· No significant QT finding was observed in the clinical trial database for other indications
(MDD,DNP).

· For the ECG data collected in the GAD population, there was no reference to the timing of
the ECG in relation to dosing or food intake. Unlike the QT study, the exclusionary
criteria in the GAD studies did not mention QTcB:?450 ms or ECG reading considered
outside the normal limit by the investigator as one of the exclusionary criteria.

b(4)

5.2.2.3 Laboratory Tests

There were statistically significant difference in mean changes from baseline to endpoint in
abnormal laboratory parameters including alkaline phosphatase, AST, cholesterol and uric acid
between duloxetine and placebo. In regards to a CPK value of above 5000 U/L, there were three
patients in duloxetine treatment group compared to one patient in the placebo group. Two patients
who had withdrawal due to elevated CPK at week 4 and 8. Based on the narratives provided, it
seems to me Dr. Glass is unable to reach conclusion on the clinical significance of elevated CPK
results in these GAD subjects. Given the fact that rhabdomyolysis has been included as one of the
issues of continued sponsor vigilance, this finding of elevated CPK is not unexpected at this time.

Dr. Marc Stone, a MO from DPP safety group, is currently reviewing post-marketing safety reports
on hepatic cases and data mining report from the sponsor on epidemiologic studies of duloxetine
and hepatic injury. We will follow up if any labeling change on this topic is warranted.
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5.2.2.4 Tapering Emergent Adverse Events

Dunng the tapenng phase, the AE occurring with a higher frequency in the duloxetine group
compared to placbo group that was statistically significant include dizziness, headaches, and
insomnia.

5.2.2.5 Post-Marketing Safety Reports on Hallucinations and Serious skin reactions

The Office of Surveilance and Epidemiology (OSE) has reviewed the post marketing reports on
hallucinations and serious skin reactions such as EM, sis and TEN and recommended labeling
changes. I note Dr. Glass agreement with the OSE's recommendation that serious ski reaction be
added to the Precautions section of the labeling. The sponsor has submitted a CBE labeling
supplement in which hallucinations was included as the post-marketing AE.

5.2.3 Conclusion Regarding Safety Data

Overall, this submission revealed safety findings of duloxetine in GAD population consistent with
the previously observed safety profie of duloxetine as described in current labeling. No specific

safety concerns raised by the clinical reviewer except for a modest increase in QTc in the GAD
clinical trial ECG data. We should further discuss any post-marketing safety issues with this drug
need follow-up as duloxetine is the fist drug in DPP which will be used in the pilot study to assess
the post marketing safety evaluation of new molecular entities.

6.0 WORLD LITERATURE

The sponsor provided a brief literature review. Based on Dr. Glass'" review, the submitted materials
did not provide additional safety information to the sponsor' s database. .;,

7.0 FOREIGN REGULATORY ACTION

Based on the sponsor's submission list, as of February 2006, this drug has been approved in 35
countries forMDD, 2 countries for diabetes neuropathic pain, and in 14 countries for stress urinary
incontinence.

8.0 PSYCHOPHARCOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC)
MEETING

We decided not to take this NDA to the PDAC.

9.0 DSI INSPECTIONS

Inspections were conducted at 3 study sites. DSI recommended that data from these inspected sites
appear acceptable in support of this NDA. Inspectional findings did not seem to raise any major
concern on integrity of study data.
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10.0 LABELING AND ACTION LETTER

10.1 Final Draft of Labeling Attached to the Action Package

The sponsor's proposed language in this GAD submission has been modified. All these labeling
changes will be negotiated with the sponsor.

We plan to incorporate part of the changes proposed in three labeling supplements (SLR 006, 009
and 013). Both Dr. Kavanagh and Glass reviews included labeling comments on these 3 CBEs. Dr.
Glass also reviewed the OSE evaluation of PM reports on hallucinations and serious skin reactions
and made labeling recommendations. Based on Dr. Lourdes Villalba's review on orthostasis,
syncope, BP, hyponatremia/SIADH, and glucose data, labeling changes would also be made. We
already have an agreed upon language with the sponsor on syncope, orthostasis, effect on BP and
hyponatremia/SIADH.

A copy of final labeling should be included in the action letter.

11.0 CONCLUSION AND RECOMMENDATION

The sponsor has submitted sufficient data to support that duloxetine is effective and reasonably safe
in the treatment of GAD. I concur with Dr. Glass' recommendation that we consider approval of
this NDA supplement provided that we reach an agreement with the sponsor regarding the language
in the labeling.
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

It is recommended that duloxetine be approved for the indication of GAD with a maximum dose
set at duloxetine 60 mg qd. The labeling could state that duloxetine 120 mg daily did not offer
additional beneficial treatment effects over 60 mg daily.

It is also recommended that the issue ofQTc prolongation seen in the GAD population be
reviewed by the FDA QTc committee to determine if any further studies are needed to clarify
these findings.

Please see the labeling section for further recommendations.

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

Duloxetine is the first drug to be assessed in the pilot study assessing the post marketing
evaluation of new molecular entities. This wil provide an opportunity to assess the safety
profie since the marketing of duloxetine in 2004; there have been multiple post-marketing
reports of concern including: liver injury, hyponatremia and SAIDH, allergic reactions
(including anaphylactic shock) and life-threatening skin reactions (such as erythema multiforme
(EM), Stevens-Johnson syndrome (SJS), and toxic epidermal necrolysis (TEN)). It may also be
important to assess if the liver injury risk listed as a "Precaution" rather than a "Warning" is
suffcient, as there have been many liver injury cases seen post market in patients who drink
alcohol while taking duloxetine.

1.2.2 Required Phase 4 Commitments

Given that GAD is generally a chronic condition, the sponsor needs to explore the effects of
duloxetine with long term use.

1.2.3 Other Phase 4 Requests

The geriatric population was underrepresented in the GAD safety and efficacy data base; it is
recommended that the sponsor further study this group with a design powered to assess efficacy
and appropriately monitor safety for this population. If it appears that duloxetine is used in
children with GAD, it would be prudent for the sponsor to formally study efficacy and safety in
this population.
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1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Duloxetine is a selective serotonin and norepinephrine uptake inhibitor (SSRNI), and has been
marketed since 2004. It is currently indicated for the treatment of patients with major depressive
disorder and diabetic peripheral neuropathy.

This application for duloxetine proposes to support labeling changes to include the indication of
generalized anxiety disorder (GAD). There were three studies reviewed to determine the safety
and efficacy of duloxetine to treat GAD: HMBR, HMDT, and HMDU.

· HMBR-a placebo controlled, 9 week, adult, fixed dose (60, 120 mg or pbo) study.

· HMDT- a flexible dose (60-120 mg, or pbo), placebo controlled, 10 week study.

· HMDU- a flexible dose placebo- and active-controlled, 10 week study (duloxetine: 60
to 120 mg, venlafaxine ER: 75-225 mg or pbo).

There were 668 patients diagnosed with GAD exposed to duloxetine in the primary placebo
controlled integrated safety database. The sponsor calculated that in this safety data base there
was an exposure of95.09 patient years. 509 (76%) patients had an exposure of~ 30 days, and
449 (67%) patients had an exposure of~ 60 days.

The majority of the patients in these studies were Caucasian females in their early to mid forties
(range of 18 to 83). There were few non-Caucasians represented in this patient population.

1.3.2 Efficacy

For the primary efficacy variable, the Hamilton Anxiety Rating Scale (HAMA), the sponsor
demonstrates a statistically significant difference in change from baseline when comparing
duloxetine treatment with placebo using the ANCOV A model for all three placebo-controlled
studies. It is noted that both duloxetine 60 mg qd and duloxetine 120 mg qd were equally
effective compared to placebo. .

For the key secondary variable, the Sheehan Disability Scale Global Functional Impairment
score (SDS), the sponsor demonstrates a statistically significant difference in change from
baseline to endpoint for the duloxetine treatment group compared to placebo for all three
controlled studies for GAD.

5
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In special subgroup analyses, it appeared that duloxetine may be less effective in patients with
less severe symptoms of anxiety (according to scores in the primary efficacy variable) compared
to patients with greater severity of symptoms.

Also of note is there were very few non-Caucasians enrolled in any of the controlled studies.

1.3.3 Safety

The safety data base for this review was limited to the placebo-controlled studies for the
indication of generalized anxiety disorder (GAD). Overall, the safety profile in this supplement
was consistent with current labeling. Many ofthe safety concerns that arose with this NDA data
base have been discussed in the marketed labeling for duloxetine.

It was surprising to observe a QTc prolongation in this GAD population. When the sponsor
"corrected" for baseline discrepancies, there no longer appeared to be a QTc prolongation
comparing duloxetine with placebo. Also of consideration is that the sponsor conducted a
clinical pharmacology study specifically addressing the issue ofQTc prolongation (with the
positive control moxifloxicin); the results of this study did not support a QTc prolongation with
duloxetine use compared to placebo.

Another safety observation in this data base included several cases of elevated creatine
phosphokinase (CPK). The sponsor offered the explanation of 

rhabdom yo lysis, citing the
following other associated symptoms observed with greater frequency in the duloxetine groups
compared to placebo groups: asthenia, muscle tightness, and increased alanine transaminase
(AL T). It would be helpful to get more information such as body temperature, need for
hospitalization after discharge and the time it took for the CPK to normalize to determine the
safety concern regarding this observation.

Other findings included elevated heart rate, diastolic and systolic blood pressure. Also noted in
this safety data base were statistically significant changes .from baseline comparing duloxetine
with placebo for the following laboratory values: alkaline phosphatase, AST, bicarbonate,
chloride, cholesterol, phosphorus, urea nitrogen, uric acid, band, lymphocytes, and VA-specific.

6
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1.3.4 Dosing Regimen and Administration

Duloxetine (Cymbalta TM) is currently labeled for the indications of major depressive disorder
and diabetic peripheral neuropathic pain.

For major depressive disorder, the recommended dose is 40 mg/day (given as 20 mg bid) to 60
mg/day (given as 60 mg qd or 30 mg bid) without regard to meals. It has also been noted that
doses? 60 mg/day have not shown any additional benefit.

For diabetic peripheral neuropathic pain, the recommended dose is 60 mg/day, without regard

to meals. Again, there was no evidence that doses? 60 mg/day have shown any additional
benefit.

For special populations, the labeling states that duloxetine is not recommended for patients with
end-stage renal disease, severe renal impairment, or hepatic insufficiency.

In the proposed labeling, the sponsor adds the indication of generalized anxiety disorder. This
proposed labeling states that the recommended starting dose for duloxetine is 60 mg without
regard to meals. They go on to specify that some patients may need to be titrated to this dose by
starting at 30 mg daily for 1 week, and some patients may benefit by raising the dose up to
duloxetine 120 mg daily (titrating by increments of30 mg once daily).

1.3.5 Drug-Drug Interactions

As stated in the marketed labeling, duloxetine has the potential to inhibit CYPIA2, thus
increasing the concentration of drugs such as fluvoxamine and quinolone antibiotics. Because of
duloxetine's inhibition ofCYP2D6, concomitant use may result in higher concentration of drugs
such as paroxetine, fluoxetine, quinidine, tricyclic antidepressnats (e.g.nortriptyline,
amitryptline, and imiprmaine), phenothiazines and Type 1 C antiarrhythmics (e.g. propafenone,
flecainide ).

1.3.6 Special Populations

The marketed labeling states that duloxetine is not recommended for patients with end-stage
renal disease, severe renal impairment, or hepatic insufficiency. Dosages do not need to be
adjusted for elderly patient; however, care should be taken when increasing the dose. Class
labeling for SSRIs or SNRIs includes that neonates exposed in the late third trimester have
developed complications requiring hospitalization, respiratory support, and tube feeding. In the
current labeling, administration to nursing mothers is not recommended as no data is available
(please see proposed labeling, below, for updated information). It is noted that duloxetine has a
pregnancy category C due to adverse effects seen on embryo/fetal and postnatal development in
laboratory animals.
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Duloxetine is a selective serotonin and norepinephrine uptake inhibitor (SSRNI), and has been
marketed in the United States since 2004. It is currently indicated for the treatment of patients
with major depressive disorder and diabetic peripheral neuropathy. b(4)

-'

This submission includes three placebo controlled studies to support labeling claims for the use
of duloxetine to treat generalized anxiety disorder. The current labeling recommends doses up to
duloxetine 120 mg; however, the data does not support evidence of an increased benefit of doses
/ duloxetine 60 mg daily. The finding of no additional benefit of doses above duloxetine 60 mg
daily is consistent with the findings for both major depressive disorder and diabetic peripheral
neuropathy.

2.2 Currently Available Treatment for Indications

The medications considered most effective to treat anxiety disorders are benzodiazepines, mainly
because of their rapid onset of 30 to 90 minutes (e.g. alprazolam (Xanax TM), chlordiazepoxide

(Librium™), clonazepam (Klonipin™), diazepam (Valium™), and lorzepam (Ativan™)). There
are many potential complications with treatment using benzodiazepines including addiction
potential, drowsiness, reduced muscle coordination and balance; memory difficulties have also
been a serious adverse effect. A non-benzodiazepine anxiolytic is buspirone (BuSpar TM) which

is not thought to be as effective due to a longer onset of action than benzodiazepines; however, it
does not share the potential abuse/addictive risk commonly associated with benzodiazepine use.

There are two drugs originally categorized as "anti-depressants" which are currently labeled for
the indication of generalized anxiety disorder (Lexapro™ (escitalopram ) and Paxii™
(paroxetine)). Many other "anti-depressants" are prescribed off-label for patients suffering with
generalized anxiety disorders.

2.3 Availabilty of Proposed Active Ingredient in the United States

Duloxetine (Cymbalta TM) has been marketed in the United States since 2004.

2.4 Important Issues With Pharmacologically Related Products

Duloxetine shares class label warnings with the SSRIs, SNRIs, and general warnings of anti-
depressants. (please refer to the current labeling for more details).
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2.5 Presubmission Regulatory Activity

Duloxetine was first marketed for the indication of major depressive disorder in 2004, and has
since been labeled for the use in patients with diabetic peripheral neuropathic pain.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

No new information was submitted in this NDA.

3.2 Animal Pharmacology/Toxicology

No animal studies were submitted with this NDA.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

The sources of data in this review are the clinical trials submitted by the sponsor (4/27/06;
6/7/06; Safety Update: 8/22/06). Sponsor labeling supplements are also considered to update
duloxetine labeling (10/4/06; 9/14/06; 8/22/06; 7/17/06; 7/6/06;5/5/06; 1/23/06; 8/9/05).

Also considered were the following FDA reviews and documents:

Statistical Review and Evaluation by Yeh-Fong Chen, Ph.D. and George Kordzakhia, Ph.D.
(draft).

OSE Post-Marketing Safety Review: Duloxetine Serious Skin and Allergic Reactions by Oluchi
Elekwachi, PharmD, MPH (11/13/06).

Clinical Investigations Summary: Duloxetine by Sherbet Samuels, R.N., M.P.H. (11/9/06).

Pharmacology Review oflabeling Supplement for excretion of duloxetine into breast milk by
Ronald E. Kavanagh, B.S. Pharm., Pharm.D., Ph.D. (1/23/06).

OND Safety Review: duloxetine-orthostatic hypotension and syncope by Lordes Vilalba, M.D.
(8/28/06).

OND Safety Review: duloxetine-hyponatremia and SIADH by Lordes Villalba, M.D. (8/28/06).
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DDRE Postmarketing Safety Review: Hallucinations with duloxetine use by Sonny Saini,
Pharm.D. (8/2/06).

AERS spontaneous reports ofhepatotoxdicity with duloxetine submitted by sponsor in Feb.
2006 by Marc Stone, M.D. (6/7/06).

4.2 Tables of Clinical Studies

The three placebo controlled studies used to support the claim of GAD are HMR, HMDT, and
HMDU. Please refer to the sponsor's table (Table 4.2) below for a summary ofthese studies.'

Table 4.2 Sponsor's table of the placebo-controlled studies for Generalized Anxiety Disorder in
adults

Stutly anti Title Design Number of
Randomized

Patit'llts

Diagnosis Duration
of Treatment

(active
treatment)

9 weeks

T es! Proihict I Dosage I

Regimen! Route of
Administration

FIJ-MC-!i\fR
Duloxetine HydrocWoride Once
Daiy Compared wirh Placebo in
the Treatment of Generalized
Anxety Disorder

Multi-cenier, double- N=513
blind, placebo-controlled M=165; F=348
Phase. 3 study with a
single-blind placebo lead-
in.

GAD Dnloxetine
60mgPO QD
120mgPOQD

Placebo

FIJ-MC-HMT
Duloxetie Hydrochloride Once

Daily Compared with Placebo in
rhe Treatment of Generalized
Anxety DisordeL

FIJ-MC-HMU
A Comparison of Duloxet1it'
Hydrochloride, Veiilafäxie
Extended Releas.. and Placebo
in rhe Treatment of Generalized

Anety Disorder

Multi-center, radomly N=327
assigned, double-blind, M=125; F=202
placebo-controlled, Phse
3 srudy wirh a single-
blind placebo lead-in.
Miùti-tenter, radomed, N=487
double-blid, placebo- M=182; F=305
and active-controlled
Phase 3 study

GAD 10 weeks Duloxetine
60 to 120mg PO QD

Placebo

GAD 10 weeks Duloxetine
60 to 120 mg PO QD
Veiilafaxie
7510225 mg PO QD

Placebo

Abbreviations: F = female, GAD = generaled anety disorde, M = mak N = mimbe. PO = orally, QD = once daily.

4.3 Review Strategy

For the purpose of evaluating the data to support the sponsor's claim of efficacy of duloxetine for
the treatment of generalized anxiety disorder, there were three placebo controlled studies
reviewed (please refer to section 4.2. above).
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4.4 Data Quality and Integrity

A DSI report (Samuels: 11/9/06) stated that the three clinical investigators/sites inspected were
acceptable to be considered for efficacy. There were instances of inadequate record keeping
noted (Dr. Robert Horne, M.D./l13), but ultimately the data from this site was considered
acceptable. (Please refer to Clinical Investigations Summary: Duloxetine by Sherbet Samuels,
R.N., M.P.H. (11/9/06)).

4.5 Compliance with Good Clinical Practices

The DSI report investigating three study sites did not find violations that would compromise the
effcacy findings of the pivotal studies.

4.6 Financial Disclosures

The sponsor submitted separate certifications of Financial Interests and Arrangements of Clinical
Investigators (all signed: 3/16/2006) for studies HMBR, HMDT, and HMDU. The Medical
Director at Eli Lily and Company signed the Form 3454 testifying that, to his knowledge, there
were no financial arrangements made with investigators that could affect the outcome of the
studies as defined in 21 CFR 54.2 (a), and that no listed investigator (attached to the form) was
the recipient of significant payments of other sorts as defined in 21 CFR 54.2(f) for the listing of
investigators attached to each 3454.

However, there were four separate forms of 3454 itemizing the following investigators that had
received significant payments from the sponsor. The sponsor states that in an analysis of b(6)

combining the following investigators, there was no potential effect on the outcome of the study
HMDT; the - investigators ( I enrolled a total of -patients ( --
% of the total n=~). The investigators who received substantial monetary payments (i.e.

accrued equity above suggested limits) from the sponsor are listed as follows:

1. . of Site --Study - \ received Lily payments of

$ 35,250.00 from April 2004 to December 2005. The sponsor calculates
that this site enrolled -patients (0) The sponsor states that
the statistical analysis completed concludes that .' data would
have no potential impact on the study outcome.

b(6)

2. . of Site --Study - ) received Lily payments

of$88,550.00 from April 2004 to December 2005. The sponsor calculates
that this site enrolled - patients ( ). The sponsor states that
the statistical analysis completed concludes that data would have
no potential impact on the study outcome.

b(6)
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3. of Sites (Study . and . ') received
Lily payments of$230,000.00 prior to April 2004 and $110,400.00 from
April 2004 to December 2005. The sponsor calculates that this site enrolled

patients ( ). For Study - the sponsor calculated that
this site enrolled patients ( ). The sponsor states that the

statistical analysis completed concluded that this site's data would have no
potential impact on the results of either study.

b(6)

5 CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics

Duloxetine has an elimination half-life of 12 hours (range 8-17 hrs.). Pharmacokinetics are dose
proportional over the therapeutic range. Steady state concentrations are achieved after 3 days of
dosing. Elimination of duloxetine is mainly hepatic involving two P450 isozymes, CYP2D6 and
CYllA2. Cmax is achieved at 6 hours post dose. Food does not affect the Cmax, but does delay
the time to reach peak concentration from 6 to 10 hours. Evening doses appear to have a 3 hour
delay in absorption and a one-third increase in clearance of duloxetine compared to morning
dosing. Duloxetine is excreted primarily through urine as metabolites (70%), and excreted in
feces (20%).

5.2 Pharmacodynamics

Animal studies have shown that duloxetirie is a potent inhibitor of neuronal serotonin and
norepinephrine reuptake and a less potent inhibitor of dopamine reuptake. Duloxetine undergoes
extensive metabolism, but the major circulating metabolites have not been shown to add to the
pharmacologic activity of duloxetine.

6 INTEGRA TED REVIEW OF EFFICACY

6.1 Indication

The indication for this NDA is Generalized Anxiety Disorder (GAD) in the adult population.
As correctly stated in the sponsor's labeling, generalized anxiety disorder is defined by the
DSM-IV as excessive anxiety and worry, present more days than not, for at least 6 months. The
excessive anxiety and worry must be difficult to control and must cause significant distress or
impairment in normal functioning. It must be associated with at least 3 of the following 6
symptoms: restlessness or feeling keyed up or on edge, being easily fatigued, difficulty
concentrating or mind going blank, irritability, muscle tension, and/or sleep disturbance.
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6.1.1 Methods

For the purposes of determining the efficacy of duloxetine for the treatment of GAD, the
following three studies were reviewed (HMBR, HMDT, and HMDU):

1. HMBR-a placebo controlled, 9 week, adult, fixed dose (60, 120 mg or pbo) study:
Entered: n=5 13;

Completed: n=389: pbo: n=130 (74.3%);
duloxetine 60 mg: n=135 (80.4%);
duloxetine 120: n=124 (72.9%),

2. HMDT- a flexible dose (60-120 mg, or pbo), placebo-controlled, 10 week study:
Entered: n=327
Completed: n=202 pbo: n=109 (68.6%)

duloxetine 60-120 mg: n=93 (55.4%) , and

3. HMDU- a flexible dose, placebo- and active-controlled, 10 week study (duloxetine: 60 to
120 mg, venlafaxine ER: 75-225 mg or pbo):

Entered: n=487
Completed: n=290 pbo: n=100 (62.1 %);

duloxetine 60-120: n=88 (54.3%)
venlafaxine: n=102 (62.2%)

General Discussion of Endpoints

For all the placebo controlled studies, the primary efficacy variable was the Hamilton Anxiety
Rating Scale (HAMA). This is a clinician-administered rating scale used to assess the severity
of anxiety, its improvement during the course oftreatment, and the timing of such improvement.
The HAMA consists of 14 items, attempting to provide an overall measure of general anxiety
(including psychic anxiety and somatic anxiety). Each item is rated on a 5-point scale of 0 (not
present) to 4 (very severe). The HAMA total score is the sum of the 14 items and ranges from 0
to 56. Higher scores indicate a greater degree of symptom severity. (See Appendix 10.2.1 for a
copy ofthe HAMA Scale J.

The sponsor has designated the Sheehan Disabilty Scale as the key secondary variable for all
the placebo controlled studies. The sponsor used this scale to assess the patient's degree of
disability. The SDS is a patient-rated scale consisting ofthree items evaluating impairment in
work/school, social life/leisure activities, and family life/home responsibilities. Each item is
scored from 0 (not at all) to 10 (very severely). The three items are summarized to evaluate
global functional impairment so that global SDS score ranges from 0 (unimpaired) to 30 (highly
impaired). Higher scores are associated with greater functional impairment. (See Appendix
10.2.2 for a copy ofthe Sheehan Disability Scale).
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Study Design

There were three pivotal studies reviewed for this indication of GAD: HMBR, HMDT, and
HMDU (summarized in this section, below). The sponsor did not pool any of the efficacy data,
and each study was reviewed separately. For all of the three studies, psychotropic medications
were not permitted during the study. Zaleplon (up to 10 mg/day), zolpidem (up to 10 mglday),
zopiclone (up to 7.5 mg/day), or chloral hydrae (up to 1000 mg/day) were allowed to be used
intermittently at bedtime, for a maximum of3 times per week, and not more than 9 total doses
were allowed. Patients were encouraged to keep their caffeine or nicotine use consistent during
the course ofthe study.

Study HMBR is a multi-center, 9 week, randomized, double blind, placebo-controlled study
preceded by a placebo lead-in, and concluding with a re-randomized two week drug tapering
phase. After the placebo lead-in, patients were randomized to one of three groups: 1) duloxetine
60 mg qd, 2) duloxetine 120 mg qd, or 3) placebo. Please refer to Appendix 10.1.1 for a more
detailed review of Study HMBR.

Study HMDT is a multi-center, 10 week, randomized, double blind, placebo-controlled study
preceded by a placebo lead-in, and concluding with a re-randomized two week drug-tapering
phase. After the placebo lead-in, patients were randomized to one of two groups: i) duloxetine
(flexible dose 60-120 mg qd), or 2) placebo. Patients randomized to the duloxetine treatment
group were required to tolerate a minimum of duloxetine 60 mg qd (achieved by week 5) and
could be titrated to a maximum of 120 mg duloxetine if 

needed for efficacy and if tolerated.
Please refer to Appendix 10.1.2 for a more detailed review of Study HMDT.

Study HMDU is a multi-center, 10 week, randomized, double blind, placebo- and comparator-
controlled study preceded by a placebo lead-in, and concluding with a two week drug tapering
phase. After the placebo lead-in, patients were randomized to one of three groups: 1) duloxetine
60-120 mg qd (starting dose at 30 mg x 1 week), 2) venlafaxine 75-225 mg qd (starting dose at
37.5 mg x 1 week), or 3) placebo. Please refer to Appendix 10.1.3 for a more detailed review of
StudyHMDU.
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Efficacy Findings

(For more details, please refer to the Statistical Review and Evaluation by Yeh-Fong Chen, Ph.D.
and George Kordzakhia, Ph.D.)

6.1.4.1 Demographics and Baseline Characteristics

As can be seen from Tables 6.1.4.1a through 6.1.4.1c below, for all three pivotal studies the
majority of patients studied were Caucasian females, in their early to mid 40s. It appears that the
baseline characteristics were fairly well balanced for all study groups for the three pivotal
studies.

Table 6.L.4.1a HMBR: Summary demographic and baseline characteristic for ITT population
(extracted from the Statistical Review and Evaluation by Drs Chen and Kordzkhia)
Patient Status Placebo Duloxetine 60mg Duloxetine 120mg

No Patients 173 165 169
Age (years)

Mean (S.D.) 44.27 (13.37) 42.99 (12.90) 44.03 (12.65)
Gender, N (%)

Female 115 (66.47%) 105 (63.63%) 122 (72.18%)
Male 58 (33.52%) 60 (36.36%) 47 (27.81%)

Race
Caucasian 172 (99.42%) 160 (98.15%) 168 (98.24%)
Other 1 (0.57%) 3 (1.84%) 3 (1.75%)

Baseline HAMA
Total Score

Mean (SD) 25.82 (7.66) 25.05 (7.1 8) 25.13 (7.24)

Table 6.L.4.1b HMDT: Summary demographic and baseline characteristic for ITT population
(extracted from the Statistical Review and Evaluation by Drs Chen and Kordzkia)
Patient Status Placebo Duloxetine 60-l20mg

No Patients 158 161
Age (years)

Mean (S.D.) 41.07 (l4.1 8) 42.18 (13.72)
Gender, N (%)

Female 99 (62.65%) 99 (61.49%)
Male 59 (37.34%) 62 (38.50%)

Race
Caucasian 123 (77.84%) 128 (79.50%)
Other 35 (22.15%) 33 (20.49%)

Baseline HAMA
Total Score

Mean (SD) 23.49 (7.91) 22.54 (7.44)

15

GAD duloxetine Page 67 of 361



Clinical Review
Roberta Glass, M.D.
NDA 21247 for Generalized Anxiety Disorder
Cymbalta™ (duloxetine)

Table 6.L.4.1c HMDU: Summary demographic and baseline characteristic for ITT population
(extracted from the Statistical Review and Evaluation by Drs Chen and Kordzkhia)
Patient Status Placebo Duloxetine 60-120 mg Venlafaxine

No Patients 158 149 159
Age (years)

Mean 42.12 (14.l 7) 40.48 (13.64) 40.25 (13.23)
Gender, N (%)

Female 98 (62.02%) 96 (64.42%) 99 (62.26%)
Male 60 (37.97%) 53 (35.57%) 60 (37.73%)

Race
Caucasian 110 (69.62%) 99 (66.44%) 115 (72.32%)
Other 48 (30.37%) 49 (32.88%) 44 (27.67%)

HAMA Total Score
Mean (SD) 24.98 (5.82) 25.77 (5.66) 24.92 (5.48)

6.1.4.2 InclusionÆxclusion criteria

Patients chosen for these studies were physically healthy adults and diagnosed with generalized
anxiety disorder according the DSM-IV criteria. Required for participation was a CGI-Severity
score:: 4, a Covi Anxiety Scale (CAS) :: 9 score, no item in the Raskin Depression Scale (RDS)
was? 3, and the CAS score? the RDS score. Co-morbid Social Phobia or Specific Phobia that
are considered to be secondary to the condition under study (GAD) were allowed.

ExCluded from the study were patients with a co-morbid DSM-IV Axis I diagnosis,
alcohol/drug/caffeine abuse, or uncontrolled narrow angle glaucoma. Also excluded were
patients with a lack of response to two or more adequate trials of antidepressants and/or
benzodiazepines. Sexually active females were required to use medically accepted forms of birth
control. Psychotherapy or other non-drug therapies were not allowed to be started within 6
weeks prior to enrollment.

6.1.4.3 Efficacy Findings

For the primary efficacy variable, the HAMA, the sponsor demonstrated a statistically significant
difference in change from baseline when comparing duloxetine treatment with placebo using the
ANCOV A model for all three placebo-controlled studies. Please refer to Table 6.1.4.3a (below)
which summarizes the statistical significance of duloxetine treatment compared to placebo. It is
noted that both duloxetine 60 mg qd and duloxetine 120 mg qd were equally effective compared
to placebo.

In their statistical review, Drs. Chen and Kordzkhia offer a secondary analysis for the primary
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endpoint ofthe HAMA total score using a repeated measures analysis, and confirm that the data
demonstrated a statistically significant difference in comparing duloxetine change from baseline
HAMA score to placebo (please refer to the statistical review for details).

For the key secondary variable, the Sheehan Disability Scale Global Functional Impairment
score (SDS), the sponsor demonstrates a statistically significant difference in change from
baseline to endpoint for the duloxetine treatment group compared to placebo for all three
controlled studies for GAD (please see Table 6.1.4.3b, below).

Table 6.1.4.3a Primary Efficacy Variable Results: HAMA total scores, mean change from
baseline to Endpoint for all placebo controlled studies in GAD.
(extracted from the Statistical Review and Evaluation by Drs Chen and Kordzkhia)
Study Treatment Number Baseline Endpoint LS Change p-value

of patients Mean (SD) Mean (SD) Mean (SE) Dulox. Vs.

(raw data) (raw data) Placebo
StudyHMBR
Placebo 173 25.82 (7.66) 17.19 (9.96) -8.38 (0.67)

DLX 60mg 165 25.05 (7.18) 12.32 (8.79) -12.8 (0.68) ~ 0.001
DLX 120mg 169 25.13 (7.24) 12.74 (9.55) -12.5 (0.67) ~ 0.001

Study HMDT
Placebo 158 23.49 (7.91) 17.00 (10.24) -5.89 (0.70)

DLX60-120mg 161 22.54 (7.44) 14.27 (9.58) -8.12 (0.70) 0.023
StudyHMDU
Placebo 158 24.98 (5.82) 16.06 (9.29) -9.19 (0.67)

DLX60-120mg 149 25.77 (5.66) 13.95 (8.55) -11.8 (0.69) 0.007
VEN 75-225mg 159 24.92 (5.48) 12.90 (8.95) -12.4 (0.67) ~0.001

Table 6.1.4.3b Key Secondary Efficacy Variable Results: Sheehan Disabilty Scale mean
change from baseline to Endpoint for all placebo controlled studies in GAD.
( d fr h S . . i R. d E i . b D Ch d K d kh. )extracte omt e tatistica eviewan va uatlOn )y rs. en an or z ia
Study Treatment Number of Baseline Endpoint LS Change p-value vs.

patients Mean (SD) Mean (SD) Mean (SE) Placebo
(raw data) (raw data)

StudyHMBR
Placebo 163 15.05 (7.29) 11.39 (8.12) -3.83 (0.56)

DLX 60mg 156 15.26 (7.40) 7.38 (6.79) -7.76 (0.58) ~ 0.001
DLX 120 mg 160 14.97 (7.51) 8.08 (8.27) -7.04 (0.57) ,0.001

Study HMDT
Placebo 141 14.64 (7.78) 11.42 (8.71) -3.11 (0.66)

DLX60-120mg 144 14.26 (7.24) 8.42 (7.96) -5.78 (0.66) 0.004
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StudyHMDU
Placebo 125 17.52 (5.82) 12.08 (7.53) -5.42 (0.68)

DLX60-120mg 122 17.41 (6.44) 9.49 (7.92) -8.03 (0.69) 0.007
VEN 75-225mg 139 17.55 (5.43) 9.57 (8.06) -7.97 (0.64) 0.006

6.1.4.4 Subgroup Analysis

Table 6.1.4.4a (below) below (extracted from the Statistical Review and Evaluation by Drs.
Chen and Kordzkhia) summarizes subgroup analyses conducted by Drs. Chen and Kordzkhia,
FDA statisticians. From Table 6.1.4.4a, it appears that duloxetine is less effective in patients ~
55 y.o.; however, this study was not powered sufficiently to consider this a significant finding.

Of significant note in these special subgroup analyses is that duloxetine did not show statistical
significance in patients with a baseline HAMA score of ~ 22; suggesting that duloxetine was not
effective for patients with less severe GAD symptoms (according to their HAMA total score).
(Please refer to Table 6.1.4.4b below).

Table 6.L.4.4a Summary table of Subgroup analysis of age for controlled studies for GAD;
(adapted from the Statistical Review and Evaluation by Drs Chen and Kordzkhia J
Age,
mean (SE)
HMBR

Placebo DLX 60mg p-value vs. DLX l20mg p-value vs.
N=173 N=165 placebo N=169 placebo

~55 years -8.760 (0.788) -13.131 (0.776) ~O.OOOI -13.120 0.0001
N=399 N=132 N=136 (0.790)

N=13l
::=55 years -7.033 (1.249) -11.879 (1.486) 0.0142 -10.345 0.0690
N=108 N=41 N=29 (1.298)

N=38

HMDT
Placebo DLX 60-120mg p-value vs.
N=158 N=161 placebo

~55 years -6.262 (0.791) -8.000 (0.785) 0.1203
N=260 N=129 N=13l
::=55 -6.333 (1.527) -10.610 (1.500) 0.0545

N=59 N=29 N=30

HMDU
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Placebo DLX 60-120mg p-value vs. YEN 75-225mg p-value
N=158 N=149 placebo N=159 vs.

placebo
~55 years -9.207 (0.767) -11.813 (0.783) 0.0181 -12.409 (0.742) 0.0029
N=391 N=129 N=124 N=138
?=55 -8.278 (1.425) -10.116 (1.536) 0.3851 -10.190 (1.670) 0.3866
N=75 N=29 N=25 N=21

Table 6.L.4.4b Summary table of Subgroup analysis of HAM A total score mean change from
baseline to endpoint for controlled studies for GAD;
(adapted from the Statistical Review and Evaluation by Drs Chen and Kordzkhia J
HMBR

Placebo DLX 60mg p-value vs. DLX 120mg p-value vs.
placebo placebo

Anxiety
severity,
mean (SE)
score ~22 -5.850 (0.997) -7.129 (1.045) 0.3776 -6.941 (1.006) 0.4425
N=162 N=56 N=51 N=55
score ?=22 -9.548 (0.866) -15.552 (0.876) ~0.001 -15.121 (0.874) ~O.OOOI
N=345 N=117 N=114 N=114

HMDT
Placebo DLX 60-120mg p-value vs.
N=158 N=161 placebo

Anxiety severity,
mean (SE)

score ~22 -4.133 (0.899) -6.079 (0.866) 0.1221
N=133 N=64 N=69
score?= 22 -7.786 (1.013) -10.240 (1.024) 0.0907
N=186 N=94 N=92

HMDU
Placebo DLX 60-l20mg p-value vs. YEN 75-225mg p-value vs.
N=158 N=149 placebo N=159 placebo

Anxiety
severity,
mean (SE)

score ~22 -6.338 (1.037) -5.864 (1.138) 0.7593 -8.808 (1.058) 0.0980
N=134 N=48 N=40 N=46
score ?=22 -10.129 (0.858) -13.759 (0.863) 0.0031 -13.398 (0.847) 0.0071
N=332 N=110 N=109 N=l13
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Effcacy Conclusions

All three controlled studies submitted in the GAD population provide evidence that duloxetine is
effective in the treatment of generalized anxiety disorder (GAD).

The doses in these studies range from duloxetine 60 mg qd to duloxetine 120 mg qd; it is noted
that in study HMR, the only fixed dose study, the duloxetine 120 mg qd dose does not
demonstrate any advantage over the duloxetine 60 mg group.

In special subgroup analyses, it appears that duloxetine may be less effective in patients with a
less severe symptoms of anxiety (according to scores in the primary efficacy variable) compared
to patients with greater severity of symptoms.

Also of note is there are very few non-Caucasians enrolled in any of the controlled studies.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

This safety review is limited to the sponsor's data base of patients diagnosed with generalized
anxiety disorder (GAD). The cut-off for the safety data base for original GAD submission is
12/19/05. The cut-off for the safety data base reported in the safety update is 4/26/06.

Deaths

There is one death reported in the safety update (cut-off 4/26/06) occurring during an ongoing
relapse prevention study for GAD (Study HMDV); a 50 year old Caucasian female died from a
cerebral hemorrhage after 102 days of duloxetine treatment in an open label study for
generalized anxiety disorder. The only relevant past medical history is intermittent headaches
(treated with aspirin) and herniated disks (treated with ibuprofen). The sponsor's narrative
contains very little information regarding the episode; the narrative states that the patient's
husband refused to release her medical records. See below for summary table.

Table 711 Death in the GAD safety data base (from safety update). .
PATIENT # AGE/ DOSE/ EVENT

GENDER DURTION
HMDV- 501F 60-120 mg qd Death due to cerebral hemorrhage
107-1731 /102 days
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Other Serious Adverse Events

The table below (Table 7.1.2) summarizes serious adverse events in the GAD population: the
information for this table is extracted from the an appendix in the safety summary in which the
sponsor listed all indications. The sponsor did not provide a section or organize the data for the
indication of GAD only.

Table 7.1.2 Table of serious adverse events occurring in patients with the indication of GAD in
the duloxetine treatment group.

PATIENT # AGE/ DOSE/ EVENT
GENDER DURTION

HMDT 41/F 60-120 mg qd Day 61: c/o severe migraine with numbness
104-1409 /95 days and pain on left side offace.

Event required hospitalization x 2 days; treated
with iv hydromorphone, sumatriptan and iV

ketorolac, and oxocodon.
MRI/CT: negative; labs: WN
dlc diagnosis: acute migraine.
No hospital records in CFR

HMDT- 65/M 60 mg qd Discontinued due to severe anxiety. 6 or 27
118-2817 /10 days days after discontinuation (inconsistent in the

narrative), patient died due to asphyxiation
after choking on a oiece of meat.

HMDT- 61/F 120 mg qd Coded as "Discontinued due to exacerbation of
120-3019 147 days back pain."

Symptoms also included neck pain with
radiation down left arm.

On day 47, patient was hospitalized for severe
abdominal pain. Patient also clo neck pain with
radiation down left arm. CT showed cervical
spondolyosis and canal stenosis at multilevels;
MRI: degenerative disc disease in thoracic
vertebrae. Had high WBC count (21,000): tests
normaL. No infection or malignancy noted. No
explanation for abdominal pain found; appears
to have resolved by end of hospital stay.

No hosoital records in CRF.
HMDT- 301M 60-120 mg qd Day 34: Hospitalized for chest pain and
129-3910 Day 1: 60 mg pressure, SOB, hypertension (bp not avail), fast

Day 13: 90mg heart rate (150 bpm) with new onset rapid
Day 31: 120 atrial fibrillation accompanied with
mg hypertension.

Treated with adenosine, iV diltiazem, warfarin,
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PATIENT # AGE/ DOSE/ EVENT
GENDER DURTION

Duration is fiecainide.
unclear: CFR ECG and hospital labs not available (???)
and narative ECHO showed left atrial enlargement, mild left
are conflcting ventricular hypertrophy, aortic root dilitaion.

Hospital discharge diagnosis was paroxysmal
atrial fibrilation.

CPK level
Baseline: 243 U/L (N=0-198)
Day 13: 437 UIL
Day 51: 322 UIL

According to narative, pt on the study drug for
30 more days and was dIced due to "racing
heart" which did not resolve until duloxetine
was discontinued (~65 days).

HMDU- 24/F 90 mgq.d. Day 23: Alcohol Abuse, self mutilation, lack of
202-2232 125 days efficacy. Patient stopped medication on her

own when she started to drink alcohol heavily
after break up of relationship; she also
experienced episodes of cutting herself which
resolved i 2 days after stopping duloxetine.

HMDU- 58/F 120mg Malignant kidney neoplasm (renal cell
207-2709 165 days carcinoma); vomiting and stomach pain.

Unclear when patient discontinued from the
study.

HMDU- 23/F 120 mg qd Intestinal ulcer. Patient completed the study.
220-4003 180 days

From Safety Update
HMDW 191M blinded Aggression
402-4207
HDMW- 221M blinded Hyperglycemia; incomplete laboratory
800-8010 information in the narrative. Glucose level

normal at baseline and close to normal one
week after discontinuation of study drug.

HMDV- 44/F 60 mlI12 days; Manic episode
851-8614 blinded/I2 days

HMDV- 60/F 120 mg qd/ Renal calculi (Day 65) and
117-2709 301 days acute bronchitis (5 days after d/c)
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7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Adverse events associated with dropouts

In the combined data base ofthe three pivotal controlled GAD studies, more patients assigned to
duloxetine treatment withdrew due to adverse events compared to patients taking placebo. There
were 104 (or 11 % of n=668) duloxetine patients who withdrew early from the study compared to
21 (or 4% ofn=495) placebo patients. The most frequent reasons listed for withdrawal were
nausea, dizziness, somnolence, anxiety, vomiting and headache; the duloxetine group
experienced nausea, dizziness, somnolence and anxiety at a statistically significant level when
compared to placebo (see Table 7.1.3.1, below). These adverse events are consistent with the
current labeling profie for duloxetine treatment of MDD. Please refer to the sponsor's safety
summary for a complete listing of frequency of adverse events associated with withdrawaL.

Table 7.1.3.1 Withdrawals due to Adverse events observed to be more significant in the
duloxetine groups compared to the placebo group.
EVENT DULOXETlNE PLACEBO P-VAULE
Nausea 104 (15.57%) 21 (4.24%) ~0.001
Dizziness 25 (3.74) 1 (0.2) ~0.001
Vomiting 8 (1.2) 1 (0.2) 0.066
Somnolence 9 (1.35) 0 0.012
Anxiety 4 (0.6) 0 0.066

7.1.4 Other Search Strategies

There were no other search strategies utilized in this review.

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

It is unclear from the protocols if adverse events were specifically solicited or if adverse events
were only recorded when a patient made specific complaints-.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

The sponsor grouped treatment-emergent adverse events by occurrence, using the Medical
Dictionary for Regulatory Activities (MedDRA TM) terminology to classifY events.
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7.1.5.3 Incidence of common adverse events

The sponsor reports that the following adverse events had both an incidence of:: 5% in the
duloxetine treatment group and also had a statistically significant greater occurrence compared to
the placebo group: nausea, dizziness dry mouth, fatigue, constipation, insomnia, somnolence,
hyperhidrosis, and libido decrease. Table 7.1.5.3a below lists the adverse events that
demonstrate both a higher incidence in duloxetine and a statistically significant difference
comparing duloxetinewith the placebo groups. Table 7.1.5 .3b below summarizes the frequency
observed by organ systems comparing duloxetine and placebo groups in the GAD safety data
base.

Table 7.1.5.3a Adverse events with great frequency in the duloxetine compared to placebo group
with statistical significance. (adapted from sponsor table in safety summary.

Rvent

DULOXETIN DULOXElNE
PLACEBO DULOXETINR VS. PLACEBO VB. PLACBBO
(N~495) (N~669) p.Value :p-Value

n(%) n(%l CMH(al Exact(bl

51(10.3%) 257(38.5%) -:.001 -:.001
39(7.7%) 97 (H. 5%) -:.001 0(.001
19(3.9%) 79 \11. 8%) ",.001 "'.001
18(3.6%) 7'\11.5%) -:.001 -:.001
16 (3 .2%) 64(9.6%) 0:.001 0:.001
14 (2.9%) 55(9.2%1 ",.001 "'.001
9 (1. 8%) 55 (9.2%) -1.001 ".001

ii (2.2%) 50 (7.5%) .001 "'.001
7(1.4%) 39(5.8%) "'.001 -1.001

11(2.2%) 32(4.8%) .017 .027
9(1.8%) 29(4.2%) .007 .027
9(1.11%) 24 (3.6%) .035 .076
4(0.11%) 27 (4.0%) .002 "'.001
3(0.6%) 26 (3 .9%) -1.001 "'.001
5(1.0%) 23 (3.4%) .012 .007
5 (1. 0%) 17(2.5%) .036 .080
0(0.0%) 20(3.0%) ".001 ".001
3 (0.6%) 13 (1.9%) .041 .073
2 (0.4%) 12(1.8%) .ooe .032
1(0.2%) 12 (1. 8%) .006 .010
2(0.4%) 11 (1.6%) .022 .051

11(2.2%) 2(0.3%) .002 .003
1 (0 .2%) 11(1.6%) .013 .017
2 (0.4%) 10(1.5%) .026 .082
1 (0 .2%) 10 (1.5%) .015 .029
1 (0.2%) 9 (1. 3%) .016 .051
0(0.0%) 10(1.5%) .013 .007
0(0.0%) 10(1.5%) .007 .007
0(0.0%) 9 (1.2%) .040 .024
0(0.0%) 9(1.2%) .019 .024

0(0.0%) 5(0.7%) .029 .076

Nausea
DizzinQSB
Dry mouth
Fatigue
Constipation
Insomnia
Somnolence
Hyp~rh1~~si"
Libido decreased
Vomiting
Decreased apPQtite
Vision blurred
Anrexia
TrQlor
Sedation
Hot flush
Yawning
Paraesthesia
Urinary hesitation

Brectile dysfunction
Stomach discomfort
Weight increased
Ejaculation delayed
Feeling jittery
Anorgasmia

Bruxism
Dysuria
Mydriasis
Accommodation disorder
Restless legs syndromQ

Sleep disorde,r
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Table 7.1.S.3b Common events by organ systems; comparative frequency of statistical
significance
ORGAN SYSTEM DULOXETINE PLACEBO

%.OFN=668 %OFN=495
Gastrointestinal disorders 55.7%; 28.7%
Nervous system disorders 42.5% 29.9%
Psychiatric disorders 24.6% 12.7%
General disorders and 19.2% 9.5%
administration site conditions
Infections and infestations 11.7% 20.2%

7.1.5.4 Common adverse event tables

Table 7.1.5.4 (below) is a common adverse event table extracted from the sponsor's proposed
labeling. Othenyise, a common adverse event table was not located in the submission.

In Table 7.1.5.4, as it is presented in the labeling, the sponsor summarizes the common adverse
events occurring both in 2: 2% or more of patients and also with a higher incidence in the
duloxetine group compared to placebo treatment. In the text prior to the table, the sponsor lists
the following adverse events as occurring 2: 5% and twice the incidence in placebo patients as:
nausea, fatigue, dry mouth, somnolence, constipation, insomnia, appetite decreased,
hyperhidrosis, libido decrease, vomiting, ejaculation delayed, and erectile dysfunction.

Table 7.1.S.4 Treatment -Emergent Adverse Events Incidence in GAD Placebo-Controlled
Trials occurring in 2: 2% or more of patients and also with a higher incidence in the duloxetine
group compared to placebo treatment (table is as presented in the sponsor's proposed labeling)

. Percentage of Patients
Reoortin Event

. System Organ . Cymbalt . Placebo
Class / Adverse Event a . (N=49S). (N=668)

. Eye Disorders

. Vision blurred . 4 . 2

. Gastrointestinal
Disorders

. Nausea . 38 . 10

. Dry mouth . 12 . 4
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. Constipation . 10 . 3

. Diarrhea . 8 . 6

. Vomiting . 5 . 2

. Abdominal pain2 . 4 . 3

. Dyspepsia3 . 4 . 3

. General Disorders and
Administration Site

. Conditions

. Fatigue4 . 13 . 5

. Metabolism and
Nutrition Disorders

. Appetite decreased5 . 8 . 3

. Nervous System

Disorders
. Dizziness . 15 . 8
. Somnolence6 . 12 . 3
. Tremor . 4 . 1
. Paraesthesia 7 . 2 . 1
. Psychiatric Disorders
. Insomnia8 . 9 . 4
. Libido decreased9 . 7 . 2
. AgitationlO . 4 . 2
. Oreasm abnormaPI . 3 . 0
. Reproductive System

and Breast Disorders
. Ejaculation delayed12 . 5 . 1
. Erectie dysfunction12 . 5 . 1
. Respiratory, Thoracic

and Mediastinal

. Disorders

. Yawnine . 3 . 0

. Skin and
Subcutaneous Tissue
Disorders

. Hyperhidrosis . 7 . 2

. Vascular Disorders

. Hot flushes . 3 . 1
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7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

Laboratory tests were conducted at screening and at discontinuation for the three placebo
controlled studies in the GAD safety data base.

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values

This review wil discuss the laboratory values for the 3 placebo-controlled studies for the
indication of GAD (Studies HMBR, HMDT, and HMDU).

7.1.7.3 Standard analyses and explorations oflaboratory data

7.1.7.3.1 Analyses focused on measures of central tendency

Table 7.1.7.3.1 (below) lists the laboratory values that were determined by the sponsor to have a
statistically significant difference in mean change from baseline when comparing the duloxetine
treatment group with the placebo group.

Table 7.1.7.3.1 All laboratory values in the GAD safety data base that were determined to have
a statistically significant difference in change from baseline comparing duloxetine and placebo
treatment groups.(adapted from sponsor's safety summary appendix table 2.7.4.7.20).

Change to
Lab Lab --BasalinG-- - -llndpo1nt-- Therapy.Test Un1t Therapy N Mean SD Mean SD P-valu9-- ------ -----_.. ------- .. ...._.. -_.. _..-.._.. ...... .... ----_.. -- ---.. -- ----- ------_..._----
ALXALINIl PHOSPHATASIl U/L PLA 410 72.79 23.04 -0.54 ß.98 .005

DLX 551 70.15 21.74 1.26 10.36

AST/SOOT U/L PLA 403 22.68 7.38 0.05 16.07 ...001
DLX 537 22.48 7.36 0.70 7.95

BICARBONATIl, RC03 miol/L PLA 410 23.65 2.74 0.16 2.98 .004
DLX 546 23.53 2.49 0.91 2.69

CHLORIDIl mm1/L PLA 412 104.04 2.50 -0.05 2.63 '" .001
DLX 551 104.11 2.42 -0.61 2.52

CHOLRSTIlROL inl/L PLA 412 5.21 1.01 -0.07 0.69 .027
DLX 551 5.J1 1. 06 0.04 0.75

INORGANIC PHOSPHORUS mio1/L PLA 411 1.13 0.16 0.02 0.17 .003
DLX 551 1.15 0.17 -0.02 0.18

UREA NITROGEN inl/L PLA 412 4.96 1.45 0.22 1.23 .012
DLX 551 4.99 1.46 0.06 1.24

URIC ACID um1/L PLA 412 314.53 88.78 -0.65 53.32 ..001
DLX 551 309.86 88.70 -11.12 42.74

BANS ai/i. PLA 195 0.0004 0.0057 -0.000 0.0057 .035
DLX 184 0.0000 0.0000 0.002 0.0248
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LYMHOCYTS (JIlL PLA
DLX

345 2.0209 0.6061 -0.021 0.4433 .036
494 2.0462 0.6002 -0.0740.4570

UA-SPECIFIC GRAVITY NO UNITS 5333 1.02 0.01 0.00 0.01

7.1.7.3.2 Marked outliers and dropouts for laboratory abnormalities

Comparing incidents of endpoints laboratory abnormalities ofthe duloxetine and placebo groups,
the sponsor found that statistical significance was seen in the following laboratory values:

· high cholesterol (duloxetine: 4.7% versus placebo: 1.9%);
· low phosphorus (duloxetine: 0 versus placebo: 1.1 %)

There were two patients who had withdrawals due to elevated CPK, one at Week 4, and the other
at Week 8. According to the sponsor's summary, there were three patients found to have a
maximum CPK value of greater than 5000 UIL, with one being above 10,000 U/L. In the placebo
group, only one patient had a maximum value of greater than 5000 UIL, and none had a value
over 10,000 U/L. Individual duloxetine-treated patients with large increases of CPK are
presented below in Table 7.1.7.3.2.

The sponsor did not provide a very adequate summary ofthe elevated creatine phosphokinase
(CPK) levels found in patients. Table 7.1.7.3.2 (below) was constructed by reading all narratives
related to elevated CPK in the GAD patients. .

Table 7.1.7.3.2 Summary of GAD patients presenting with:; 2 x upper limit of normal CPK
levels (information found by reviewing all narratives)
PT# CPKLEVEL OTHER OTHER SYMPTOMS/SIGNS
AGE/ (MAXIMUM) LABABNL MISC. INFO
GENDER NL= 0-198 U/L
HMBR 3928 SGOT Discontinued due to "elevation ofCK"
100-1020 Glucose Hot flushes, nausea, sedation
48IM LDL 41 days of duloxetine 60 mg
HMDU 1323 lMCH diced due to "elevated CK" ,dysuria,
219-3921 lLeukocyte headache
331M lcount

lNeutophils 49 day of duloxetine 120 mg qd
Total protein 28 days after discontinuing
creatinine study drug CK =338 UIL.

HMBR 923 UIL SGOT Discontinued study due to "shocks through
402-4209 SGPT body, headache, and tremor."

321M 65 days duloxetine 60 mg qd
HMDT 599 SGOT Discontinued due to "hot flashes"
125-3504 8 days of duloxetine 60 mg qd
331M (no temperature recorded in CFR)
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PT# CPKLEVEL OTHER OTHER SYMPTOMS/SIGNS
AGE/ (MAXIMUM) LABABNL MISe. INFO
GENDER NL= 0-198 U/L

HMDT 715 Cholesterol Discontinued due to "Energy increased,"
118-2814 Triglycerides Insomnia
261M LDL 70 of duloxetine 120 mg qd
HMBR 440 Glucose, DIced due to "nausea"
103-132 fasting 58 days of duloxetine 60 mg
531M HDL
HMBR 447 Cholesterol DIced due to "nausea"
100-1014 TG,LDL 11 days od duloxetine 60 mg

l Bilrubin
HMDT 437 SGGT DIced due to "new onset atrial fibrillation"
129-3910 VA 62 days of duloxetine120 mg qd
311M
HMBR 1303 SGOT,LDL, Discontinued due to "myocardial infarct"
404-4416 (NL: 0-169) CK-MB 62 day of duloxetine (dose unclear)

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development program

Vital signs that were monitored weekly included sitting pulse and blood pressure. Height and
weight were recorded at baseline, and weight was measured again at discontinuation.

As documented in the current labeling for MDD, duloxetine "was associated with mean increases
in blood pressure, averaging 2 mm Hg systolic and 0.5 mm Hg diastolic and an increase in the
incidence of at least one measurement of systolic blood pressure over 140 mm Hg compared to
placebo."

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

The safety data base included the three placebo-controlled studies (HMBR, HMDT, and HMDU)
in the population diagnosed with GAD.

7.1.8.3 Standard analyses and explorations of vital signs data

The data from the GAD safety data base suggests that there was a statistically significant mean
increase (baseline to endpoint) in pulse, systolic and diastolic blood pressure when comparing
duloxetine with placebo. There also appears to be a statistically significant decrease in weight
for the duloxetine group (see Table 7.1.8.3.1, below). These findings appear to be consistent
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with the current labeling. It is also noted that there were no withdrawal from the study due to
vital sign changes.

Table 7.1.8.3 Mean change from baseline for vital signs of the integrated safety data base for
GAD (adapted from sponsor table in safety summary)

- -- -Baseline- --- --Chang.. to Endpoint--
Vital Therapy n Mean 'SD M..an SD P-value-------- -------- -_..._.._--- ---_._----
Pulse Duloxet1ne 1i7 72.27 9.57 1.61 10.29

Placebo 489 72. ii 9.36 -0.53 9.27 .,.001

81 SYS Duloxet1ne 647 121.52 15.30 1.06 12.01
Placebo 489 121. 82 14.59 -1.00 11.73 .005

81 DIA Duoxet1ne 647 7i,,51 10.23 1.25 8.99
Placebo 489 7ó.77 9.30 -0.60 8.19 .001

Weight (Kg) Duloxet1ne 584 75.57 18.89 -0.48 2.48
Placebo 423 77.96 19.18 0.44 :; .62 ".001

7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testing in the development program, including brief review of
preclinical results

In the safety data base for this GAD supplement, ECGs were assessed at baseline and at
discontinuation. There was no reference made to the timing ofECGs in relation to dosing or
food intake.

7.1.9.2 Selection of studies and analyses for overall drug-control comparisons

The safety data base included the three controlled studies (HMBR, HMDT, and HMDU) in the
population diagnosed with GAD. In the protocols for these studies, there is no mention of
exclusion criteria related to ECG finding (i.e. no exclusion for QT prolongation).

7.1.9.3 Standard analyses and explorations ofECG data

7.1.9.3.1 Analysesfocused on measures of central tendency

Please see Appendix Table 10.3.1 for the mean change of all ECG parameter found in the GAD
safety data base.
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For the GAD safety data base, a QTc prolongation is demonstrated in this pre-market population
with GAD. Table 7.L.9.3.1a (below) demonstrates that this change occurs when using both the
Bazets and Fredericia's correction (although there is not a very significant heart increase
observed with duloxetine, so it is not entirely clear if Fredericia's correction is the better
correction).

Table 7.L.9.3.1a Mean Change from baseline for heart rate, QT, QTcB (Bazett's correction),
and QTcF (Fredericia's correction) for the GAD safety data base
(adapted from sponsor's table in safety study report)

Indication HR QT QTcB QTcF
Base Change p-Value Base Cliangif p-Value Base Change p-Vahie Base Ch...uige p-Value

GAD
DL,( (N=47) 68.01 +251 "..001 387.76 -2_78 .001 409.71 +4.54 "".001 401.97 +2.03 .047
PBO(N=343) 68.47 -L27 391.1 +2.24 414.88 -1.67 406.55 -0.30

In an effort to explain this discrepancy, the sponsor makes their case that there "is about a 5-
msec difference in baseline QTcB and QTcF values in the GAD studies as opposed to an
approximate difference ofl-msec in all other groups" (as seen in Appendix table 10.3.2). The
sponsor offers alternative analyses of all ECG parameters for the GAD safety data base
"correcting" for this difference ofthe baseline QTc and QTcF (See Appendix table 10.3.3)

The sponsor also states that this finding of a QTc prolongation was not observed in the primary
safety data base for other indications (See Appendix table 10.3.2). Also, Study HMGC, a
placebo-controlled study of electrophysiological effects of supratherapueutic doses of duloxetine
(200 mg bid) on the QT interval (with the positive control moxifloxicin), was conducted;
according to the sponsor's study report, findings from this study include the following:

· Compared with placebo, duloxetine 200 mg twice daily does not produce clinically
relevant increases in the QT interval as determined using Fredericia's correction since the
upper limit of the two-sided 90% confidence interval was less than 10 msec (and actually
less than 5 msec) at each time point.

· The overall study population experienced a dose-dependent increase in orthostasis when
exposed to duloxetine compared with placebo; subjects who had averaged orthostatic
changes outside of outlier boundaries had few orthostatic-related adverse events.

7.1.9.3.2. Marked outliers and dropouts for ECG abnormalities

There were no withdrawals or serious adverse events reported which were attributed to ECG
abnormalities from the GAD safety data base.
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The relative frequency ofQTc /30 msec and /60 msec can be seen from Table 7.1.9.3.2 below.
Compared to placebo, duloxetine shows a statistically higher percentage of patients with a QTc
prolongation of30-60 msec using Bazett's formula (Dulox: 7.8% versus Pbo: 2.9%), whereas
using the Fredericha's formula, this statistical significance disappears (it is unclear ifthe heart
rate increase due to duloxetine is significant enough to merit the use ofFredericia's equation.)

There were no QTc changes / 60 msec reported in the duloxetine group; whereas one patient
(0.3%) in the placebo group was reported to have a QTc change of/60 msec. Also, there did
not appear to be a significant difference in the emergent of a prolonged QTc when comparing the
duloxetine and the placebo treatment groups.

The actual maximum values of QTc for either group for the GAD population was not located in
this submission.

7.L.9.3.2a Sponsor table ofQTc changes /30 and /60 msec for the safety data base for GAD

BeG' parameters AbnormaU ty
-_... PLACRBO ......
N n Percgnt

.. . - DULOXRTINE ...-
N n PG:rCQnt

FiGher's
Oll Exact

P~vaiUQ P~value------- --- - -- - -- --- - -- - -- ------ - -- --- - --- -- - -- --- --- ------ --- --------- .._- --- --- --- --- --- - -- - ----- --- - --- -- --- --- - -- -_.

QTcB Inc ~=30 350 339 95.9 " 462 426 92.2 " .004 .006
QTcB 30~ Incoe=60 350 10 2.9 " 462 36 7.3 " .002 .003
QTcB Inc ~60 350 1 0.3 " 462 0 0.0 .. .311 .431

QTcP Inc .;~30 350 343 99.0 .. 462 446 96.5 .. .194 .296
QTcP 30.. Inc.(=óO 350 7 2.0 .. 462 16 3.5 .. .194 .296
QTcP Inc ,.60 350 0 0.0 .. 462 0 0.0 "

7.1.10 Immunogenicity

No immunogenicity studies were submitted in this application.

7.1.11 Human Carcinogenicity

No Carcinogenicity studies were submitted with this application

7.1.12 Special Safety Studies

In the last two week of all three placebo-controlled studies, the sponsor conducted a tapering
phase in which patients underwent a two week, drug-tapering phase.

The tapering scheme for the fixed dose trial (HMBR) re-randomized the patient group taking
duloxetine 120 mg qd to 1 of2 treatment groups: duloxetine 60 mg QD for 1 week followed by

32

GAD duloxetine Page 84 of 361



Clinical Review
Roberta Glass, M.D.
NDA 21247 for Generalized Anxiety Disorder
Cymbalta™ (duloxetine)

duloxetine 30 mg QD for 1 week; or placebo for 2 weeks. Patients randomized to duloxetine 60
mg QD were re-randomized to 1 of2 treatment groups: duloxetine 30 mg QD for 1 week
followed by placebo for 1 week; or placebo for 2 weeks. Patients randomized to placebo
remained on placebo for the drug-tapering phase.

For the two weeks ofthe tapering phase in the flexible dose studies (HMDT and HMDU),
patients taking duloxetine 120 mg QD or 90 mg QD received duloxetine 60 mg QD for 1 week
followed by 30 mg QD for 1 week. Patients taking duloxetine 60 mg QD received duloxetine 30
mg QD for 1 week followed by placebo for 1 week. Patients taking placebo remained on placebo
for the duration ofthe drug-tapering phase.

The sponsor reported that there were 75 (23.7%) duloxetine-treated and 35 (16.7%) placebo-
treated patients who experienced at least one taper-emergent adverse event. As can be seen in
Table 7.1.12 (below), adverse events that were observed occurring with a statistically significant
higher frequency in the duloxetine group compared to placebo group are: dizziness, headache,
insomnia, and URIs.

It did not appear that tapering at a slower rate (in one week increments of 30 mg versus abrupt
discontinuation) affected the incidence of adverse events compared to the placebo group.

Table 7.1.12 Tapering Phase: Adverse Events occurring with a higher frequency in the
duloxetine group compared to placebo group that was statistically significant (extracted from
Table 2.7.4.1.10 in the sponsor's safety summary)

:Eent

DULOXETINB DULOXElNE
PLACEBO DULOXETINB 'IS. PLACEBO 'IS. PLACEBO
(N~21()) (N~316) p-Va1ue p-Ya1u"

n(%) n(%) CMH(a) Exactlbl

4 (i.~%) 2417.6%) .155 .005

2(1.0%) 1:lt4.1%) .195 .034
0(0.0%) 9(2.5%) .133 .024

6 (2.9%) 1 (0.3%) .O1l2 .018

Dizzin"ss

ii"adach"

IiwoDlia

Upp"r r"spiratory tract inf"ction

7.1.13 Withdrawal Phenomena and/or Abuse Potential

There are no studies on withdrawal phenomena and/or abuse potential submitted with this
application.
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7.1.14 Human Reproduction and Pregnancy Data

There are no studies assessing the effects' of duloxetine on human reproduction and pregnancy in
GAD patients. However, there was a labeling supplement submitted (1/23/06) which addresses
breast milk excretion. This study was reviewed by the Division of Clinical Pharmacology
(Kavanagh: 10/17/06). Dr. Kavanagh notes that the excretion of duloxetine metabolites into
human breast milk was not examined, and summarizes the sponsor's findings as follows:

· Duloxetine is detected in breast milk; steady state duloxetine concentrations in breast
milk are one fourth those in plasma.

· The estimated daily infant dose of duloxetine from breast milk is approximately 7 ¡.g
(range 4 to15 ¡.g), or about 1/10,000 the total daily maternal dose (80 mg). The estimated
daily infant dose based on body weight normalization is about 2 ¡.g /kg/day, or
approximately 0.14% of the maternal dose.

· Adverse events and vital sign changes in healthy, lactating, postpartm women were
similar to those seen in other duloxetine studies of healthy subjects.

7.1.15 Assessment of Effect on Growth

There are no studies which specifically assess for growth changes in the GAD population. There
appears to be a slight mean weight decrease when mean changes from baseline for duloxetine
compared with placebo in the short term placebo-controlled GAD safety data base.

7.1.16 Overdose Experience

There are no reports on overdose in this GAD population.

7.1.17 Post-marketing Experience

Duloxetine was approved for marketing in the United States in August, 2004, and is currently
marketed for major depressive disorder (MDD)and diabetic peripheral neuropathy (DPNP).
According to the sponsor, as of February 2006, duloxetine has been marketed as
CymbaltaCIlXeristorQD in 35 countries for MDD and 2 countries for DPNP, and as
YentreveQD/AriclamQD in 14 countries for SUI (stress urinary incontinence). (Please see sponsor's

submission for complete listing).

In the United States, there have been many post-marketing reports regarding safety issues with
duloxetine, and duloxetine is going to be the first drug used in the pilot study to assess the post
marketing evaluation of new molecular entities.
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Of concern in the Medwatch reports are: liver injury, hyponatremia and SAIDH, hallucinations,
allergic reactions (including anaphylactic shock) and life-threatening skin reactions (such as
erythema multi forme (EM), Stevens-Johnson syndrome (SJS), and/or toxic epidermal necrolysis
(TEN)).

7.2 Adequacy of Patient Exposure and Safety Assessments

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of
Exposure) Used to Evaluate Safety

7.2.1.1 Study type and design/patient enumeration

There were three placebo-controlled studies used to assess the safety and effcacy of duloxetine
in patients diagnosed with GAD. The following is a summary ofthese studies:

1. Study HMBR (n=513) is a multi-center, 9 week, randomized, fixed dose, double blind,
placebo-controlled study with three treatment groups: placebo (n=175); duloxetine 60 mg
(n=168); duloxetine 120 mg (n=170).

2. Study HMDT (n=327) is a multi-center, 10 week, randomized, double blind, flexible
dose, placebo-controlled study with two groups: duloxetine 60-120 mg qd (n=93); or
placebo (n=168).

3. Study HMDU (n=487) is a multi-center, 10 week, randomized, double blind, flexible
dose, placebo- and comparator-controlled study with three treatment groups: duloxetine
60-120 mg qd (n=162), 2) venlafaxine 75-225 mg qd (n=164), or 3) placebo (n=161).

7.2.1.2 Demographics

The majority of patients in the GAD studies were Caucasian females in their early to mid-forties.
The breakdown of subgroups for each ofthe placebo-controlled studies is the following:

In Study HMDR, there are 348 women (67.84) and 165 men (32.16) with a mean age of 43.78
years old (range 18 to 83 years). The population consists of 505 (98.44%) Caucasians, 3
(0.58%) African-Americans, 1 (.19%) Hispanics, and 4 (0.7%) Asian.

In Study HMDT, there are 305 women (62.63%) and 182 men (37.37) with a mean age of39.49
years old (range 18 to 83 years). The population consists of539 (69.75%) Caucasians, 78
(16.05 %) African-Americans, 56 (11.52%) Hispanics, 13 (2.47%) Asian, and 1 (0.21) Native
American.
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In Study HMDU, there are 305 women (62.63%) and 182 men (37.37) with a mean age of39.49
years old (range 18 to 83 years). The population consists of539 (69.75%) Caucasians, 78
(16.05 %) African-Americans, 56 (11.52%) Hispanics, 13 (2.47%) Asian, and 1 (0.21) Native
American.

7.2.1.3 Extent of exposure (dose/duration)

There are 668 patient diagnosed with GAD exposed to duloxetine in the primary placebo
controlled integrated safety database. The sponsor calculates that in this safety data base there is
an exposure of95.09 patient years. 509 (76%) patients had an exposure of:: 30 days, and 449
(67%) patients had an exposure of:: 60 days.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

The only other secondary clinical data used to evaluate the safety of the GAD is Study HMGC,
a placebo-controlled study of electrophysiological effects of supratherapueutic doses of
duloxetine (200 mg bid) on the QT interval (with the positive control moxifloxacin). This study
added information and perspective in light of the evidence that the QTc was prolonged for the
GAD safety data base.

7.2.3 Literature

In an addendum submission (6/7/06), the sponsor included a brief literature review conducted by
conducted by Wiliam G. Losin, Pharm.D from Global Medical Information Associate,
Neurosciences Group, Lily Research Labs. There were three abstracts and four poster titles
submitted. A review of this material submitted did not provide additional safety information to
the sponsor's data base.

7.2.3 Adequacy of Overall Clinical Experience

There were few non-Caucasians included in the data base for GAD.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

There were no special animal and/or in vitro testing accompanying this submission.

7.2.5 Adequacy of Routine Clinical Testing

The data presented was limited to the adult population.
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7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

There were no special studies conducted for the GAD indication.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and Particularly
for Drugs in the Class Represented by the New Drug; Recommendations for Further Study

A major concern for this drug is its effects of the liver. Many of the MedWatch reports
submitted have incomplete data to help assess causality. Many reports are also confounded by
the fact that many patients using this medication may already have underlying complications. It
would be helpful if the sponsor could conduct a longitudinal study to assess the effects of
duloxetine on the liver. It is also recommended that the sponsor make a better effort to organize
and collect more complete data on the post-marketing reports regarding liver injury.

7.2.8 Assessment of 
Quality and Completeness of Data

The narratives presented in this submission were unclear in many circumstances. There were
several inconsistencies between the narratives, the summary tables, and the CFR.

Also, the presentation of the GAD safety data was very confusing. The sponsor embedded
many GAD safety tables, narratives, and SAEs within tables and narratives of other indications.
In some cases, the sponsor did not sort out the safety information for GAD, but fused it with
other indications, not allowing for a complete review of patients in the GAD data base only.

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

Many ofthe safety concerns that arose with this NDA data base have been discussed in the
marketed labeling for duloxetine.

Of note in the safety data base for the GAD pre-market population is that there appears to be a
QTc prolongation at endpoint when comparing the duloxetine and placebo change from baseline.
It is noted that these ECGs were taken without regard to timing of dosing or food intake. The
sponsor felt that ifthe baseline QTc readings were "corrected," a QTc prolongation was no
longer observed. It is also noted that a clinical pharmacology study specifically addressing the
issue ofQTc prolongation was conducted and results did not support a QTc prolongation with
duloxetine use (Study HMGC, a placebo-controlled study of electrophysiological effects of
supratherapueutic doses of duloxetine (200 mg bid) on the QT interval (with the positive control
moxifloxacin)).

It is curious that there is a finding of QTc prolongation in the GAD population. Although Study
HMGC provides reassurance that duloxetine does not cause a QTc prolongation in the general

37

GAD duloxetine Page 89 of 361



Clinical Review
Roberta Glass, M.D.
NDA 21247 for Generalized Anxiety Disorder
Cymbalta™ (duloxetine)

population; it could be possible that the GAD population has some unique cardiac complications
as has been seen with an association of mitral valve prolapse and anxiety disorders.

Another safety observation is the cases of elevated creatine phosphokinase (CPK). The sponsor
offered the explanation of rhabdomyolysis, citing the following other associated symptoms
observed with greater frequency in the duloxetine groups compared to placebo groups: asthenia,
muscle tightness, and increased alanine transaminase (AL T). The sponsor offers a serotonin
syndrome as another alternative explanation. In the above Section 7.1.7.3.2, there were three
patients (HMBR-IOO-I020; HMDU-219-3921; HMBR-402-4209) who had elevations ofCPK?
3 times the ULN. It would be helpful to get more information such as body temperature, need
for hospitalization after discharge and the time it took for the CPK to normalize to determine the
safety concern regarding this observation.

Other findings included elevated heart rate, diastolic and systolic blood pressure. Also noted in
this safety data base were statistically significant changes from baseline comparing duloxetine
with placebo for the following laboratory values: alkaline phosphatase, AST, bicarbonate,
chloride, cholesterol, phosphorus, urea nitrogen, uric acid, band, lymphocytes, and UA-specific.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

In the proposed labeling, the sponsor recommends starting dose for duloxetine is 60 mg without
regard to meals. They go on to specify that some patients may need to be titrated to this dose by
starting at 30 mg daily for 1 week, and some patients may benefit by raising the dose up to
duloxetine 120 mg daily (titrating by increments 000 mg once daily).

However, as with the MDD and diabetic peripheral neuropathy population tested, there was no
evidence that doses? 60 mg/day have shown any additional benefit.

8.2 Drug-Drug Interactions

There was no new information regarding drug-drug interactions in this supplement.
As stated in the marketed labeling, duloxetine has the potential to inhibit CYP1A2, thus
increasing the concentration of drugs such as fluvoxamine and quinolone antibiotics. Because of
duloxetine's inhibition of CYP2D6, it may result in higher concentration of drugs such as
paroxetine, fluoxetine, quinidine, tricyclic antidepressnats (e.g.nortriptyline, amitryptline, and
imiprmaine), phenothiazines and Type LC antiarrhythmics (e.g. propafenone, flecainide).
Please
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8.3 Special Populations

There was no new information submitted in this supplement.

For special populations, the labeling states that duloxetine is not recommended for patients with
end-stage renal disease, severe renal impairment, or hepatic insufficiency.

8.4 Pediatrics

There was no pediatric exposure in the GAD data base.

8.5 Advisory Committee Meeting

There have been no advisory committee meetings held to discuss duloxetine.

8.6 Literature Review

In the brief literature review that the sponsor submitted, there was no mention of any unknown
adverse events.

8.7 Postmarketing Risk Management Plan

There have been many postmarketing reports regarding safety issues with duloxetine.
Duloxetine is going to be the first drug used in the pilot study to assess the post marketing
evaluation of new molecular entities. This will provide an opportunity to assess the safety
profile since the marketing of duloxetine in 2004; there have been multiple post-marketing
reports of concern including: liver injury, hyponatremia and SAIDH, allergic reactions
(including anaphylactic shock) and life-threatening skin reactions (such as erythema multiforme
(EM), Stevens-Johnson syndrome (SJS), and toxic epidermal necrolysis (TEN)).

It may also be important to assess if the liver injury risk listed as a "Precaution" rather than a
"Warning" is sufficient, as there have been many liver injury cases seen post market in patients
who drink alcohol while taking duloxetine.
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9 OVERALL ASSESSMENT

9.1 Conclusions

The three placebo controlled studies all support the use of duloxetine in the treatment of GAD in
adults. There are many safety concerns regarding duloxetine which can be discussed in labeling,
and wil be revisited when the post-market pilot review is completed.

9.2 Recommendation on Regulatory Action

It is recommended that duloxetine be approved for the indication of GAD with a maximum dose
set at duloxetine 60 mg qd. The labeling could state that duloxetine 120 mg daily did not offer
any beneficial treatment effects over 60 mg daily.

It is also recommended that the issue of QTc prolongation seen in the GAD population be
reviewed by the FDA QTc committee to determine if any further studies are needed to clarify
these findings.

Because ofthe numerous post marketing liver injury cases occurring in patients who are
concomitantly drinking alcohol, it would be helpful to highlight this concern by putting liver
injury risks in the "Warnings" section rather than in the "Precaution."

Please see the labeling section for further recommendations.

9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

Duloxetine is the first drug to be assessed in the pilot study assessing the post marketing
evaluation of new molecular entities.

9.3.2 Required Phase 4 Commitments

Given that GAD is generally a chronic condition, the sponsor needs to explore the effects of
duloxetine with long term use.

9.3.3 Other Phase 4 Requests

The geriatric population was underrepresented in the GAD safety an efficacy data base; it is
recommended that the sponsor further study this group with a design powered to assess efficacy
and appropriately monitor safety for this population. If it appears that duloxetine is used in
children with GAD, it would be prudent for the sponsor to formally study it's efficacy and safety
in this population.
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9.4 Labeling Review

The following are recommended labeling changes with line #s based on the sponsor's annotated
labeling:

Under Special Population

· (Lines 110- 119) Nursing Mothers

(The recommendations below are excerpts from the review by Ronald E.
Kavanagh, B.S. Pharm., Pharm.D., Ph.D. (12/17/06) in response to the sponsor's
labeling supplement (1/23/06)):

The following is a correction of the sponsor's proposed Lines 110-119:

Nursing Mothers-

6(4)

Under CLINCAL STUDIES
Generalized Anxiety Disorder

· (Lines 217-250) This section needs to include the statement that "..There was no
evidence that doses greater than 60 mglday confer any additional benefit." Also
it would be of helpful information to add the statistical finding that"

=..

b(4)-

Under Precautions

General

· ILines 382-416) Hepatotoxicity

This portion ofthe labeling was already negotiated with the

sponsor; please refer to NDA Supplement Approval Letter dated 6/6/06.
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It may also be important to assess ifthe liver injury risk listed as a
"Precaution" rather than a "Warning" is sufficient, as there have been
many liver injury cases seen post market in patients who drink alcohol
while taking duloxetine.

· Orthostatic Hypotension and Syncope

(The following text was negotiated with the sponsor to insert precautions
regarding orthostatic hypotension and syncope (see OND Safety review by
Lourdes Vilalba, M.D.:8/28/06) and accepted in the sponsor's labeling
supplement of 10/4/06)):

" - Orthostatic hypotension and syncope have been reported with therapeutic

doses of duloxetine. Syncope and orthostatic hypotension tend to occur within the
first week of therapy but can occur at any time during duloxetine treatment,
particularly after dose increases. The risk of blood pressure decreases may be
greater in patients taking concomitant medications that induce orthostatic
hypotension (such as antihypertensives) or are potent CYPIA2 inhibitors (see
CLINICAL PHACOLOGY, Drug-Drug Interactions, and PRECAUTIONS,
Drug Interactions) and in patients taking duloxetine at doses above 60 mg daily.
Consideration should be given to discontinuing duloxetine in patients who
experience symptomatic orthostatic hypotension and/or syncope during
duloxetine therapy."

· (Lines 417-426) Effect on Blood Pressure

In their labeling supplement of 10/4/06, the sponsor reverted back to the. currently
marketed labeling for this section; however, the proposed labeling in the GAD
efficacy supplement is modified. It is noted, though, that the sponsor included
the following wording in the 10/4/06 labeling supplement and it is recommended
that this excerpt be reviewed by the Division of Clinical Pharmacology :
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As a comment to the proposed labeling for the GAD submission, it is
recommended that sponsor retain the statement that ".... (Lines 419-421) _ b(4)

It is also recommended that the Line 423-424 be removed: "There was no
significant difference in the frequency of sustained (3 consecutive visits) elevated
blood pressure."

· (Lines 427-435) Activation ofMania/ypomania

The sponsor is attempting to present this precaution by fusing all data from all the
placebo-controlled trial with duloxetine. It is recommended that the sponsor keep
these indications separate, as a patient diagnosed with MDD (already showing
evidence of a mood disorder) may have a very different risk than a patient
experiencing GAD.

· (Lines 436-443) Seizures

As with activation ofMania/ypomania, it is unclear if patients with different
diagnoses wil have different risks for the development of seizures. As the
labeling stands now, seizures were not observed in the placebo-controlled studies
of diabetic peripheral neuropathy; when weighing risks/benefits, this many be
important information for the clinician.

· Hyponatremia The sponsor inserted this topic in their labeling supplement of
10/4/06 as recommended by OND Safety review by Lourdes Vilalba, M.D
(9/5/06) to include as follows:

"Hyponatremia - Cases of hyponatremia (some with serum sodium lower than
110 mmollL) have been reported and appeared to be reversible when Cymbalta
was discontinued. Some cases were possibly due to the syndrome of inappropriate
antidiuretic hormone secretion (SIADH). The majority of these occurrences have
been in elderly individuals, some in patients taking diuretics or who were
otherwise volume depleted."

· (Lines 447-454) Discontinuation of Treatment with Cymbalta

Please refer to section 7.1.12 for discussion of the events occurring with a
statistical significance for the GAD population. If the sponsor chooses to fuse all
of the placebo controlled trial, it is recommended that they also add "insomnia" to
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this list (Lines 451-2). It is also recommended that the following sentence be
removed:

(Lines 453-454) " b(4l

"

· Use in Patients with Concomitant Ilness

(Line 480) There was a QTc prolongation observed in the GAD population. The
sponsor was able to do a statistical "correction" to make this finding less
pronounced, but it is not a true statement that patients. with GAD in the'

" b(4)

· Further information regarding glucose control in patients with diabetic
neuropathic pain

The sponsor proposed labeling in their labeling supplement of 1/23/06. The
review by the Safety Team, DPP/DNP is pending at the time of this review

TOPIC Recommended to be included in Precautions:

· Serious SkinlHypersensitivity Reaction

(Recommendations based on considerations of post-marketing reports as
reviewed by Oluchi Elekwachi, PharmD, MPH, Safety Evaluator in the
Division of Drug Risk Evaluation, Office of Surveilance and Epidemiology
(11/13/06))

Dr. Elekwachi recommended that "Serious Skin!Hypersensitivity Reaction"
be added to precautions, to inform prescribing physicians that serious
allergic reactions (including anaphylactic shock) and life-threatening skin
reactions (such as erythema multiforme (EM), Stevens-Johnson syndrome
(SJS), and/or toxic epidermal necrolysis (TEN)) have been reported in the
post-market data base of duloxetine.

"Alerting health care professionals would be prudent, given the increased
usage of duloxetine since its approval in 2004." (Elekwachi, 11/13/06)
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Under the section Information for Patients

· (Lines 657-663) Nursing Mothers (excerpt from Kavanaugh: 12/17/06)
should be corrected as follows:

Duloxetine is excreted into the milk of lactating women. The estimated daily infant dose on a mg/kg basis is
approximately 0.14% of the maternal dose- Because the safety of duloxetine in infants is not known, "'IA'nursinq while on Cvmbalta is not recommended. u,..1

· (Lines 668-676) Geriatric Use

As recommended by Dr. Villalba (review of 8/15/06), the following excerpt
should be added to the proposed labeling:

"As with other antidepressants, CYMBAL TA has been associated
. with cases of clinically significant hyponatremia (see Hyponatremia under
PRECAUTIONS)."

Under the section Adverse Events Occurring at an Incidence of2% or More Among Cymbalta-
Treated Patients in Placebo-Controlled Trials

· Generalized Anxiety Disorder

(Lines 745-6) It is recommended that "somnolence" be added to the list
common events reported as reasons for discontinuation.

· (Lines 821-858) Effects on Male and Female Sexual Function

It is recommended that there be an addition to this section reflecting data for the
GAD population.

· (Line 870) Vital Sign Changes

Please refer to recommended changes (above) Under Precautions: Effect on
Blood Pressure (Lines 417-424).
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· (Line 889-891) Weight Changes

It is questionable if the sponsor can make claims regarding weight based on
uncontrolled data.

· (Lines 895-904) Electrocardiogram Changes

This section needs to be reviewed by a clinical pharmacology reviewer. Also,
please refer to discussion for Use in Patients with Concomitant Ilness (above).

· (Line 981) Post Marketing Spontaneous Reports

It is recommended that the sponsor delete the words' _ .' as most ofthese

events have occurred more often than "rarely" in the post-marketing data base.

Under DOSAGE AND ADMINISTRATION

· (Lines 1057-1059) Generalized Anxiety Disorder

Because these was no additional benefit to the dose of duloxetine 120 mg daily
over duloxetine 60 mg in the GAD placebo-controlled studies, it is recommended
that the following sentence be removed from the proposed labeling:

It is also recommended that the following sentence be added to this section:

"There is no evidence that doses greater than 60 mg/day confer any additional
benefits."

Under Special Populations

· (Lines 1096-1100) Dosage for Nursing Mothers

(excerpt from Kavanaugh: 12/17/06):

As recommended by in Dr. Kavanaugh's review (12/17/06), the following
wording should be added to the proposed labeling:

46

b(4)

b(4)

GAD duloxetine Page 98 of 361



Clinical Review
Roberta Glass, M.D.
NDA 21247 for Generalized Anxiety Disorder
Cymba Ita TM (duloxetine)

Dosage for Nursing Mothers - Because the safetygt.QYJoxetine in infants is not known,-~!l.rsing while on
Cymbalta is not recommended..

b(4)
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10 APPENDICES

10.1 Review of Individual Study Reports

10.1.1 Summary Review of Study HMBR

StudyHMR

Investigators/Locati on

This is a multicenter study including 41 principal investigators in seven countries including
Finland, France, Germany, South Africa, Spain, Sweden and the United States. Please refer to
the sponsor's study report of HMBR Appendix 16.1.4 for a full listing of all principal and
sub investigators.

Study Plan

Objective( s )/Rationale

The primary objective of this study was to determine the safety and effcacy of duloxetine in
treating adult patients diagnosed with generalized anxiety disorder.

Population

Patients chosen for this study were physically healthy adults diagnosed with generalized anxiety
disorder according the DSM-IV criteria. Required for participation was a CGI-Severity score 2:
4, a Covi Anxiety Scale (CAS) 2: 9 score, no item in the Raskin Depression Scale (RDS) was?
3, and the CAS score? the RDS score. Excluded from the study were patients with a co-morbid
DSM-IV Axis I diagnosis, alcohol/drug/caffeine abuse, or uncontrolled narrow angle glaucoma.
Also excluded were patients with a lack of response to two or more adequate trials of
antidepressants and/or benzodiazepines. Sexually active females were required to use medically
accepted forms of birth control. Psychotherapy or other non-drug therapies were not allowed to
be started within 6 weeks prior to enrollment.

Design

It is a 9 week, randomized, double blind, placebo- controlled study preceded by a placebo lead
in, and concludes with a re-randomized two week drug taping phase (see sponsor's schematic of
the entire study plan below). After the placebo lead in, patients were randomized to one ofthree
groups: 1) duloxetine 60 mg qd, 2) duloxetine 120 mg qd, or 3) placebo. The following is the
sponsor's schematic of the study design:
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Patients were instructed to take medications in the morning without regard to food intake.
Psychotropic medications were not permitted during the study. Zaleplon (up to 10 mg/da),
zolpidem (up to 10 mg/day), zopiclone (up to 7.5 mg/day), or chloral hydrae (up to 1000
mg/day) were allowed to be used intermittently at bedtime, for a maximum of3 times per week,
and not more than 9 total does were allowed. Patients were encouraged to keep their caffeine or
nicotine use consistent during the course of the study. .

Screening included a history and physical, ECG, routine labs, pregnancy test (for sexually active
females), urinalysis, and CYP2D6 and DRD4*7 genotyping. Vital signs (sitting) were
monitored weekly; ECGs, weight, and laboratory analyses were obtained at the discontinuation
of the study. The sponsor specifically added in the correspondence of 12/1/06 that a psychiatric
evaluation was conducted at screening. The protocol states that the Mini-International
Neuropsychiatric Interview (MINI) was used to establish the diagnosis and exclude other
psychiatric ilnesses at Visit 1. (The MINI is a standardized diagnostic interview based on DSM-
IV criteria.). Patients with co-morbid social phobia or specific phobia may be allowed to
participate in the study provided that GAD is the primary diagnosis.

Analysis Plan

The primary efficacy analysis was the mean change from baseline to endpoint in the HAMA
total score for the double blind acute therapy phase of the study comparing the duloxetine 120
mg qd group with placebo. The treatment group differences were to be evaluated using the
ANCOVA.

Study Conductlffcacy Outcome

Patient Disposition
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Of the 639 patients entered, 513 patients' were screened and randomized into double-blind
treatment. Reasons given for ineligibility included lost to follow-up (n=5), personal conflict
(n=15), entry criteria not met (n=28), and physician decision (n=4).

Of the 168 patients randomized to the duloxetine 60 mg group,33 (19.6%) patients discontinued
during the acute phase. Ofthe 170 patients randomly assigned to the duloxetine 120 mg group,
46 (27.1 %) patients discontinued; meanwhile of the 175 patients randomized to placebo, 45
(25.7%) discontinued. Thus, the completion rates were as follows: 1) duloxetine 60 mg: 80.4%
(or n=135), 2) duloxetine 120 mg: 72.9% (n=124), and 3) placebo: 74.3% (n=130). Reasons for
early withdrawal included the following: adverse events, lack of efficacy, subject decision, lost
to follow up, protocol violation, physician decision, and entry criteria exclusion.

Table lO.L.la Reasons for withdrawal during Study HMBR
.

Reasons for Duloxetine 60 mg . Duloxetine 120 mg Placebo
Withdrawal N=168 N=170 N=175

Adverse events 19 (11.3%) 26 (15.3%) 45 (25.6%)
Lack of efficacy 3 (1.9) 6 (3.5) 23 (13.1)
Subject decision 4 (2.4) 7 (4.1) 9 (5.1)
Lost to follow up 4 (2.4) 3 (1.9) 4 (2.3)
Protocol violation 2 (1.2) 1 (0.6) 3 (1.7)
Physician decision 1 (0.6) 2 (1.2) 2 (1.1 )
Entry criteria 0 1 (0.6) 0
excusion
Total withdrawal 33 (19.6) 46 (27.1) 45 (25.7)
Total completed 135 (80.4) 124 (72.9) 130 (74.3)

Demographics /Group Comparability

The majority of the patients in this study were Caucasian females comprised of348 women
(67.84) and 165 men (32.16) with a mean age of 43.78 years old (range 18 to 83 years). The
population consisted of505 (98.44%) Caucasians, 3 (0.58%) African-Americans, 1 (.19%)
Hispanics, and 4 (0.7%) Asian. The sponsor did not find a statistically significant difference in
baseline demographics between the placebo and duloxetine groups.

Concomitant Medications

Concomitant medications used most frequently included ibuprofen (67 patients or 13.1 %) tylenol

(59 patients or 11.5%), aspirin (27 or 5.3%), levothyroxine (23 patients or 4.5%), estradiol (15
patients or 2.9%), and ethinylestradiol/levonorgestrel (11 patients or 2.1 %). There were no
notable differences in the treatment group. Table 10.1.1 b below is a breakdown of select
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concomitant medications according to treatment group.

Table 10.1.lb Concomitant medications used by 2' 2% of patients Study HMBR (adapted
from sponsor's table HMBR.1 1.7 from study report HMBR)

Concomitant Therapy

PLACEBO
(N=130)n (ik)

DLX60QD
(N=135)n (Ik)

DLX120QD
(N=124)n (ik)- ----- - - - - - - - ------ ---- - - - - - - - - - -------- - -- - - - - - - ----- ---- -- --- - --- - --- - - ---- - --- - ---- - --- ---_.

PATIENS WITH ;)ii 1 DRUG B4 (64.6) 67 (49.6) 67 (54.0)
PATIENTS WITH NO DRUGS 46 (35.4) 6B (50.4) 57 (46.0)

IBUPROFE 10 (7.7) 11 (B.l) 14 (11.3)
PARCETAMOL 13 (10.0) 11 (9.1) 9 (7.3)LEVOTOXINE SODIUM 6 (4.6) 4 (3.0) 6 (4.9)
ACELSALICYLIC ACID 4 (3.1) 6 (4.4) 2 (1.6)
ESTRAIOL 4 (3.1) 3 (2.2) 5 (4.0)
ETINYLESTRAIOL!LEVONORGESTRL 3 (2.3) 2 (1.5) 4 (3.2)

Efficacy Results

For the primary efficacy variable, the sponsor reported a statistically significant
difference at p=.: 0.001 for LS means comparing both duloxetine treatment groups with placebo
in the change from baseline ofthe HAMA Total Score. When comparing the duloxetine 60 mg
with the 120 mg treatment group, there was no statistical difference observed (p=0.757).

The following sponsor table presents a summary of these findings.

Table 10.L.lc Study HMBR: HAMA Total Score Mean Change from Baseline to Endpoint
(adapted from sponsor's table from HMBR Study Report Table HMBR.ll.10)

HA Total Score

Bl1sel1.ne Endpoint Change
~ -~- -- ~.~ ~ - -.- -- --- --- -._._- ---- -- -- - ---- - - --- _.- --- - --- --- - -- - ---
Mean SO Med1an Ki Ma Moan SD MeeUan Min ii

------ ----
17.19 9.96 17.0 0.0 53.0 -9.62 9.17 .7.0 -39.0 12.0
12.32 9.79 10.0 0.0 49.0 -12.73 9.79 -13.0 .32.0 IB.O
12.74 9.55 11.0 0.0 44.0 -12.39 10.10 -11.0 -33.0 24.0

N Mean. SO Median Min Ma

1) PLACEBO 173 25.92 7.66 26.0
2)OLX60QD 165 25.05 7.19 25.0
310I.120QD 169 25.13 7.24 26.0

7.0 44.0
2.0 40.0
6.0 44.0

Main Effects (Ty,e III 8S)
Therapy
InvRøt1gator

Ra.w DatA
F::13.92 df::2,475 p=-e.OOl
F_2.06 df_29.475 p-O.OOl

Least Squa.res M~ans for Change from BaB~linA
1) PLACEBO -9.39 (51'. 0.67)
2)OI.60QD -12.9 (S&. 0.69)
31DLX120QD .12.5 (S&. 0.67)

Pa1rwso ComparIson of LS !Isanti
DLX60QD - PLACEBO diff.-4.39
DLX120QD ~ PLACEBO d1ff~-4. 09
DI.120QD - DI.60QD diff. 0.29

Two-sided 9S~ CI : (-6.23 . ~2..54)
Two~s1dlÕd 95~ CI : (.5.92 . -2.26)
Two-sided 9Sll ci : (-1.56, 2.14)

t..4.69
t..4.39
t. 0.31

p:ao:.ooi
p..c:.OOl
p.0.757

Tye III Sums of Squaros from ANVA: ModQl..TrQatmc:ntl Pi'NVID and Bas.øllns.
Note: N=Nume-r of patlento with 11 baø~l11nQ and at least one non-missing post-baaeline data.
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Conclusions

The results from study support the claim that duloxetine is effective in the treatment of GAD in
adults. There was no statistically significant difference observed when comparing the duloxetine
60 mg qd and the duloxetine 120 mg qd groups. It is also noted that the population studied had
very few non-Caucasians enrolled.

10.1.2 Summary Review ofHMDT

StudyHMDT

Inv estigators/Locati on

This is a multicenter study including 28 principal investigators in the United States. Please refer
to the sponsor's study report ofHMDT Appendix 16.1.4 for a full listing of all principal and
subinvestigators.

Study Plan

Objective( s )/Rationale

The primary objective of this study was to determine the safety and efficacy of duloxetine in
treating adult patients old diagnosed with generalized anxiety disorder.

Population

Patients chosen for this study were physically healthy adults and diagnosed with generalized
anxiety disorder according the DSM-IV criteria. Required for participation was a CGI-Severity
score 2: 4, a Covi Anxiety Scale (CAS) 2: 9 score, no item in the Raskin Depression Scale (RDS)
was? 3, and the CAS score? the RDS score. Excluded from the study were patients with a co-
morbid DSM-IV Axis I diagnosis, alcohol/drug/caffeine abuse, or uncontrolled narrow angle
glaucoma. Also excluded were patients with a lack of response to two or more adequate trials of
antidepressants and/or benzodiazepines. Sexually active females were required to use medically
accepted forms of birth control. Psychotherapy or other non-drug therapies were not allowed to
be started with in 6 weeks prior to enrollment. Also excluded from the study were patients with
a history of trans cranial magnetic stimulation, seizures or psychosurgery or ECT with the past 12
months.
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Design

This study was a 10 week, randomized, double blind, controlled study preceded by a placebo
lead in., and concluded with a re-randomized two week drug taping phase After the placebo
lead in, patients were randomized to one of two groups: 1) duloxetine (flexible dose 60-120 mg
qd, or 2) placebo. Patients randomized to the duloxetine treatment group were required to

tolerate a minimum of duloxetine 60 mg qd (achieved by week 5) and could be titrated to a
maximum of 120 mg duloxetine if needed for efficacy and if tolerated. The following is the
sponsor's design schematic:
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Patients were instructed to take medications in the morning without regard to food intake.
Psychotropic medications were not permitted during the study. Zaleplon (up to 10 mg/day),
zolpidem (up to 10 mg/day), zopiclone (up to 7.5 mg/day), or chloral hydrate (up to 1000
mg/day) were allowed to be used intermittently at bedtime, for a maximum of3 times per week,
and not more than 9 total does were allowed. Patients were encouraged to keep their caffeine or
nicotine use consistent during the course ofthe study.

Screening included a history and physical, vitals, ECG, routine labs, pregnancy test (for sexually
active females), urinalysis, snd urine drug screen. Vital signs (sitting) were monitored weekly;
ECGs, laboratory analyses, and weight were obtained at the discontinuation ofthe study.

Analysis Plan

The primary efficacy analysis was the mean change from baseline to endpoint in the HAMA
total score for the double blind acute therapy phase of the study comparing the duloxetine 60-120
mg qd group with placebo. The treatment group differences were to be evaluated using the
ANCOV A modeL.
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Study Conduct/Efficacy Outcome

Patient Disposition

Of the 515 patients entered, 327 patients were screened and randomized into double-blind
treatment. Reasons given for ineligibility were not located in the study report.

Ofthe168 patients randomized to the duloxetine 60-120 mg group, 75 (44.6%) patients
discontinued during the acute phase; meanwhile of the 159 patients randomized to placebo, 50
(31.4%) discontinued. Thus, the completion rates were as follows: 1) duloxetine 60-120 mg:
55.4% (or n=93) and 2) placebo: 68.6% (n=109). Reasons for early withdrawal included the
following: adverse events, lack of efficacy, subject decision, lost to follow up, protocol violation,
and physician decision. As can be seen in Table 1 0.1.2a below, there is a higher rate of patients
who discontinued to a adverse event in the duloxetine compared to placebo; this difference was
shown to have a statistical significance (p=0.002).

Table lO.L.2a Reasons for withdrawal during Study HMBR

Reasons for Duloxetine 60-120 Placebo
Withdrawal mg N=159

N=168
Adverse events 34 (20.2%) 13 (8.2%)
Lack of efficacy 3 (1.8) 7 (4.4)
Subject decision 17 (10.1) 12 (7.5)
Lost to follow up 13 (7.7) 13 (8.2)
Protocol violation 3 (1.8) 1 (0.6)
Physician decision 5 (3) 4 (2.5)
Total withdrawal 75 (44.6) 50 (31.4)
Total completed 93 (55.4) 109 (68.6)

Demographics /Group Comparability

The majority of the patients in this study were Caucasian females comprised of202 women
(61.77) and 125 men (38.23) with a mean age of41.62 years old (range 19 to 77 years). The

population consisted of258 (78.9%) Caucasians, 41 (12.54%) African-Americans, 19 (5.81%)
Hispanics, and 9 (9.75%) Asian. The sponsor did not find a statistically significant difference in
baseline demographics between the placebo and duloxetine groups.

Concomitant Medications

Concomitant medications used most frequently included ibuprofen (67 patients or 20.5%),
Tylenol (57 patients or 17.4%), aspirin (32 patients or 9.8%), and multivitamin
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(ergocalciferol/ascorbic acid/folic acid/thiamine) n=67 patients or 20.5%. There were no notable
differences in the treatment group. Table 10J.2b below is a breakdown of select concomitant
medications according to treatment group.

Table lO.1.2b Concomitant medications used by 2: 5 % of patients Study HMDT (adapted
from sponsor's table HMDT.ll.6 from study report HMDT)

Concomitant Therapy

PLACEBO
(N~159)
n ('l)

DLX60120
(N~i69)
n (i)

TOTAL
(N=327)
n (i)

PATIENS WITI ,.~ 1 DRUG 125 7B.6) 136 91.0) 261 79.B)
PATIENS WITI NO DRUGS 34 21.4) 32 19.0) 66 20.2)

IBUPROFE 31 19.5) 36 21.4) 67 20.5)
ERGOCALCIFEROL/ASCORBIC ACID/FOLIC ACID/TRIA 27 17.0) 36 21.4) 63 19.3)
PARCETAML 26 16.4) 31 1B.5) 57 17 .4)

ACETYLSALICYLIC ACID 14 B.9) 19 10.7) 32 9. B)

ASCORBIC ACID 9 5.7) 15 B.9) 24 7.3)

Efficacy Results

For the primary effcacy variable, the sponsor reported a statistically significant
difference at p= 0.023 for LS means comparing both duloxetine treatment groups with placebo in
the change from baseline of the HAMA Total Score.

The following sponsor table presents a summary of these findings.

Table lO.1.2c Study HMT: HAMA Total Score Mean Change from Baseline to Endpoint
(adapted from sponsor's table from HMDT Study Report Table HMDT.11.10)

RA Total Score Basølinø Endpoint Change
N Mean SD Median Kin Ma Mean SD Mgdian Min Ma

23.0 3.0 46.0 17.00 10.24 17.0 0.0 46.0
22.0 7.0 43.0 14.27 9.59 12.0 0.0 39.0

Raw Data
F.5.19 df.l.295 p=0.023
F.i.Sl df=21,295 p=o.on

Kean SD Median Min Max
l)Pi.CSBO 159 23.49 7.91
2)DI.60120 161 22.54 7.44

-6.49 9.13 -5.0 -30.0 13.0
-9.27 9.56 -7.0 -32.0 17.0

Main EffQcts (Tye I.II SS)
ThQrapy
InvQstlgator

!.gRØt Squares Means for'Chang9 from Ba.sølinø1) Pi.CBBO -5.B9 (SE. 0.70)
2)DLX60120 -B.12 (8E= 0.70)

Pairwise ComparIson of LS Means
DLX60120 - Pi.CEBO diff=-2.23 Tw-sided 95% CI , (-4.15 . -0.30) t=-2.29 p=O.023

Tye III Sums of Squares from ANOVA: Modal",Treatment,PINVD and BaB9i1nQ~
Note: N=Numgr of patients with a bassline and at least onQ. non-miss1ng pout-baseline data~
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Conclusions

The results from this study spport the claim that duloxetine is effective in the treatment of GAD
in adults. It is also noted that the population studied included a low number of non-Caucasians.

10.1.3 Review Summary of Study HMDU

StudyHMDU

Investigators/Location

This was a multicenter study including 40 principal investigators in the United States. Please
refer to the sponsor's study report ofHMBR Appendix 16.1.4 for a full listing of all principal
and sub investigators.

Study Plan

Objective( s )/Rationale

The primary objective ofthis study was to determine the safety and efficacy of duloxetine in
treating adult patients diagnosed with generalized anxiety disorder.

Population

Patients chosen for this study were physically healthy adults and diagnosed with generalized
anxiety disorder according the DSM-IV criteria. The sponsor specifically added in the
correspondence of 12/1/06 that a psychiatric evaluation was conducted at screening. The
protocol states that the Mini-International Neuropsychiatric Interview (MINI) was used to
establish the diagnosis and exclude other psychiatric ilnesses at Visit 1. (The MINI is a
standardized diagnostic interview based on DSM-IV criteria.) Patients with co-morbid social
phobia or specific phobia may be allowed to participate in the study provided that GAD is the
primary diagnosis. Required for participation was a CGI-Severity score 2:.4, a Covi Anxiety
Scale (CAS) 2: 9 score, no item in the Raskin Depression Scale (RDS) was? 3, the CAS score?
the RDS score, and the Hospital Anxiety and Depression Scale (HADS) anxiety subscale score
2:10 at intake. Excluded from the study were patients with a co-morbid DSM-IV Axis I
diagnosis, alcohol/drug/caffeine abuse, or uncontrolled narrow angle glaucoma. Also excluded
were patients with a lack of response to two or more adequate trials of antidepressants and/or
benzodiazepines. Sexually active females were required to use medically accepted forms of birth
control. Psychotherapy or other non-drug therapies were not allowed to be started with in 6
weeks prior to enrollment.
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Design

This study is a 10 week, randomized, double blind, placebo- and comparator-controlled study
preceded by a placebo lead in, and concluded with a two week drug taping phase After the
placebo lead in, patients were randomized to one ofthree groups: 1) duloxetine 60-120 mg qd
(starting dose at 30 mg x 1 week), 2) venlafaxine 75-225 mg qd (starting dose at 37.5 mg x 1
week), or 3) placebo. The following is the sponsor's schematic ofthe study design:
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Patients were instructed to take medications in the morning without regard to food. intake.
Psychotropic medications medications were not permitted during the study. Zaleplon (up to 10
mg/day), zolpidem (up to 10 mg/day), zopiclone (up to 7.5 mg/day), or chloral hydrae (up to
1000 mg/day) were allowed to be used intermittently at bedtime, for a maximum of3 times per
week, and not more than 9 total does were allowed. Patients were encouraged to keep their
caffeine or nicotine use consistent during the course ofthe study.

Screening included a history and physical, ECG, routine labs, pregnancy test (for sexually active
females), urinalysis, and urine drug screen. Vital signs (sitting) were monitored weekly; ECGs,
weight and laboratory analyses were obtained at the discontinuation of 

the study.

Analysis Plan

The primary effcacy analysis is the mean change from baseline to endpoint in the HAMA total
score for the double blind acute therapy phase of the study comparing the duloxetine 60-120 mg
qd group with placebo. The treatment group differences were to be evaluated using the
ANCOVA modeL.

58

GAD duloxetine Page 110 of 361



Clinical Review
Roberta Glass, M.D.
NDA 21247 for Generalized Anxiety Disorder
Cymbalta™ (duloxetine)

Study ConductÆfficacy Outcome

Patient Disposition

Of the 707 patients entered, 487 patients were screened and randomized into double-blind
treatment. Reasons given for ineligibility were not located in this submission.

Of the 487 patients randomized to the duloxetine 60-120 mg group, 74 (45.7%) patients
discontinued during the acute phase. Of the 161 patients randomly assigned to the placebo
group, 61 (37.9%) patients discontinued; meanwhile of the 164 patients randomized to the
venlafaxine group, 62 (37.8%) discontinued. Thus, the completion rates were as follows: 1)
duloxetine 60-120 mg: 54.3% (or n=88), 2) venlafaxine: 62.2% (n=100) and 3) placebo: 62.1 %
(n=99). Reasons for early withdrawal included the following: adverse events, lack of efficacy,
subject decision, lost to follow up, protocol violation, physician decision, and sponsor decision.

Table 10.1.3a Reasons for withdrawal during Study HMDU

Reasons for Duloxetine Venlafaxine Placebo
Withdrawal N=168 N=164 N=I61

Adverse events 23 (14.2%) 18 (11%) 3 (1.9%)
Lack of effcacy 2 (1.2) 2 (1.2) 6 (3.7)
Subject decision 18 (11.1) 20 (12.2) 20 (12.4)
Lost to follow up 25 (15.4) 17 (10.4) 26 (16.1)
Protocol violation 5 (3.1) 2 (1.2) 5 (3.1)
Physician decision I (0.6) 2 (1.2) 1 (0.6)
Sponsor decision 0 I (0.6) 0
Total withdrawal 74 (45.7) 62 (37.8) 61 (37.9)
Total completed 88 (54.3) 102 (62.2) 100 (62.1)

Demographics /Group Comparability

The majority ofthe patients in this study were Caucasian females comprised of 305 women
(62.63%) and 182 men (37.37) with a mean age of39.49 years old (range 18 to 83 years). The
population consisted of539 (69.75%) Caucasians, 78 (16.05 %) African-Americans, 56
(11.52%) Hispanics, 13 (2.47%) Asian, and 1 (0.21) Native American. The sponsor did not find

. a statistically significant difference in baseline demographics between the placebo and
duloxetine groups.

Concomitant Medications
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Concomitant medications used most frequently included ibuprofen (393 patients or 80.7%),
Tylenol (96 patients or 19.7%), aspirin (50 or 10.5%), multivitamin (94 or 17.2%), Vit. C (28
patients or 5.7%), naproxen (28 patients or 5.7%), and calcium (26 patients or 5.3%). There
were no notable differences in the treatment group. Table 1 O.I.3b below is a breakdown of
select concomitant medications according to treatment group.

Table lO.L.3b Concomitant medications used by at least 5% of patients in Study HMDU
(adapted from sponsor's table HMDU.ll.6 from study report HMDU)

- - - - -. - - - - -- - - - -- - - - - - - - - - - - - - -- - -- - - - ---- - --- - - .-.._- - - - - - -. - --- - - -- - ---- - - - - - - - - - -.- - - --. - - - -- - .-. - -- - - - - - - - - ---- -- - ---

PLEBO DLX60120 \'"5225
(ll-lIl) (N-162) IN-HHn Wnw n W Total

(ll-i97)
n (\i p- Value:"

-C'oncom tant Ttlerapy

PATIES 1fTl ~- 1 DRUG lJl ¡Ol.4) 12B 179.0) LH (i3-1,,7l 393 (00.7) .905P.ATIBNS WID NO DRUGS 30 (19.6) H 121.0' 1ß: (l9.3) 9i (19.3) ..905
IBUProFEN .. (29..) A.-J (26.5) 42 (25.6) i:n (27.3) ,..51'SPARBTAMfH. 3. (22.4) 30: ¡lB.5) 3( IU.3) 96 (ll!.7) ..599imGOCACIF¡¡OL/lIOOll!C ACID/FOLIC ACID/TlIA 35 (21.7) 23 (14.2) 25 (15.9) 94 (17.2) .177ACXTY"..AL!CYIC ACin 16 f9.9) 1. (9.9) 19 Ill...) 51 (LO.5) ..92ASCORBIC ACID 13 ,9.1) U (7A) 3 (LB) 2. t5.7) .0lB:NROZBN soniUK 10 I6.2) 10: (6.2) . (4.9) 2. (5.7) .9saCACIUM 12 (7.5J . (3.7) 9 (4.9) 26 IS.3' ..322

Efficacy Results

For the primary efficacy variable, the sponsor reported a statistically significant
difference at p= 0.007 for LS means comparing both duloxetine treatment groups with placebo in
the change from baseline of the HAMA Total Score. When comparing placebo and venlafaxine
using the primary efficacy variable, a p-value of ,0.001 was found. When comparing the
duloxetine 60 mg with the 120 mg treatment group, there was no statistical difference observed
(p=0.757).

The following sponsor table presents a summary ofthese findings.
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Table lO.L.3c Study HMDU: HAMA Total Score Mean Change from Baseline to
Endpoint (adapted from sponsor's Study Report HMDU Table HMDU.1 1.1 1

.. ..._-.- ..~-.-r~ .. ...._--

RA Total :S:Qore

:eas.el1ie Bll'd1Dt Oumge
N ""an SD Med1an )f1i: Ma Mean SD Median Min Ma Mean

i)PLACEm 150 :2:...98 5.82 24.0 S.O 4L...,D 16.D-ti 9.29 16.'\ 0..0 i.LO -1:192
:2) DLJt50.l2;f 1-49- 25~77 5~5§ 25..-0 14..0 39..'0 13.95 iLS5 12.0 0.0 40",0 -i.LB2JIVJ5225 I-59 24;~9'2 5.4a 24.'0 fLO 40..-0 1.2.90 0.95 io.o 0.0 40.0 ..2.02
Ma1n Ette;ts i~ HI 5S) lt Data

Tlterapy 1"-£..54 dt-2.,434 p_O",õI12
In7e:atigat.ar F.L..95 ~t_2B.,434 p-O.o-06

. --- ----- ----- --- ---_._._-- - ------ ---- --- -- - -- --- ----- ----- -------
sn )Jel11.m )fin Ma

~l-6-& -~k 0 -37.. 0 16""0
!L95 -i1..0 -35.0 1.9..'0
S.J:'9 -12.0 -32.(1 15.0

Least squares Heas lor Cbange 'trom BaseU.ne1.iPUc: -9..1.9 (SR- a.sn2)DLXóOllO -lLB (SE_ 0.69)
3lVKN75"22$ -12.4 (S&_ O.6H

Pa1.n,r1.se Comr.1aon at: LS Meas
DLX-&:ßl:20 - PLAcio air.:i--;2. 59
VK5225 - PL1cio d.l!':i_-3..:a TVo-S1Q.eQ 95% C'I ! (-4.47 t -0. 71J

TYo-sldea 95"% CI : (-5.05- * -1.37)
t--2.71
t--:l.-!2

p-O..ß:07
p-c:..tlll1.

Tí III SUii 'Õ! Squres !rom :AVA: l!Odei-"Xxeatment".:pI.!Il ana. Bae21ne.
Hoter N-l',"Wmer or patients wlth a baseline .aui at ieaat (lne nQO;-DUsaing post-naSe11le data.

Conclusions

The results from this study support the claim that duloxetine is effective in the treatment of GAD
in adults. The results also showed that the comparator control, venlafaxine, was also effective in
treating this population when compared to placebo.

61

GAD duloxetine Page 113 of 361

Mooijman
Highlight



Clinical Review
Roberta Glass, M.D.
NDA 21247 for Generalized Anxiety Disorder
Cymbalta™ (duloxetine)

10.2 Efficacy Scales

HAMILTON ANXIETY SCALE

Appendix 10.2.1 Primary effcacy variable for pivotal studies: HMBR, HMDU, and HMDT:
Hamilton Anxiety Rating Scale (HAMA)

INFORMATION NOT OBTAINED D 93

Rate the patient using the complete deseñption of
the scores pmvlded in Ihe wmksl1eet. Check only
one box for each item.

1. ANXIOUS MOOD: Worries, anticipalíonofthe
worst, fearful ariìclpatlon, irritabmty

Do
01
O2
03
04

2. TENSION: Feelingsoftension, fatiability,
51artle response, moved to tears easily,
trembJìng, ¡eelingof restiessness, inabllit10

relax

Do
01
02
03
04

3. FEARS: Of dark, of stangers, 01 being alone,

of anìmals, of traffic, ofcro"ms

Do
'01
O2
03
04

4. INSOlNIA: Difficultlrifallngasleep, broken
sleep, unsatisfying sleep and faligueon

waking, dreams, nig htmares, nightterrors

Do
01
02
03
04

5. INTLLECTUAL(COQNmVE): Dificulty in
concentration, por memory

Do
01
O2
03
04

6. DEPRESSED MOOD: Lossofìnterest, lack.of
pleasure in hobbes, depression, early
waking, diurnal swing

00
01
O2
03
04

7. SOMATIC (MUSCULAA): Palns and aches.
twltchíngs, stiffes, myoctonícÍerks,

gnndingof teeth. unsteady voic, increase
musclar tone

00
01
O2
03
04

a SOMA TlC(SENSORV): Tinnits, blurring of
vision, ootand cold flushes, feeling of weak.
ness. prickíng sensation

00
01
O2
03
04
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HAMlL TON ANXIETY SCALE

9. CARDIOVASULARSYMPTOMS:
Tachycardia. palpitations, pain in chest.
throbing ofvessols, fainting feelings, missing
beat

Do
01
O2
03
04

10. RESPIRATORY SYMPTOMS: Pressure or
constriion incht, ehokìngfeelings,sìghing,

dyspnea

Do
01
O2
03
04

11. GASTROINTESTINAlSYMPTOMS: DiffiCUity
inswallowing, wind, abdominal pain, burning
sensatîons, abdominal fullness, nausea,
vomiting. borborygmi, looseness Of bowels,
loss of weight, constipation

Do
01
O2
03
04

12. GENITOURINARYSVMPTOMS:
Frequencyofmictrition, urgency of
miCli;ritin, amenorrhea, menorrhagia, develop
mentoffrîgld, premature

ejaculation, los of libido, hipotence

Do
01
O2
03
04

13. AUTONOMICSYMPTOMS; Drymouth,
flushing, pallor, lendencytosweat,
giddiness, tension headache, raising of hair

Do
01
O2
03
04

14. BEHAVIORATlNTERVIEW: Fidgeting,
restlessness or pacing. tremoroi hand,
furrowed brow, strained faoe, sighing or rapid
respiration, facial pallor ,swallowing,
belching, brisk tendon jerks, dilated pupils,
exophtalmos

Do
01
O2
03
04

Evaluator's Initials
Filt Midde Last

lDNDEl

TotalSoore of Questions 1-14
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Appendix 10.2.2
SHEEHAN DISABILITY SCALE

Sheehan Disability Scale: Key secondary variable

INFORMATION NOT OBTAINED D 93

~n each scale below cirde onft nlltlbflr that best describes your situation nowi

WORK" I SCHOOL

The symptms havedìsrutêd your work / school work:

0 1 2 3 4 5 6 7 8 9 10
I I I I I-L-I i I I I~ ;: '" .. "' ".

Not Mildly Moderatey Markedly Extremely
alAlI

o 1 ¡ have not worked! studioo at all (luring the past week lor reasons unrelated to the disorder.

'WorkinclUdes paid,unpaid volunteer work or training

SOCIAL LIFE 

The symptoms have disrupted your soclallife I leisure activities:

0 j 2 3 4 5 6 7 B 9 10
I i J_I__I~1 I I ¡ I

ò0 ;0 E .. E ..
Not Mildly Moderatel~r Markedly Extremely
aiAlI

FAMilY LIFE I HOME RESPONSIBILITIES

The symptms have disrupted your famlly lIe l home responsibilties:

0 1 2 3 4 5 6 7 8 9 10L.l i i I_L.L.l i 1--
'* .. .'" .. '" ..Not Mildly Modrately Markedly Extremely

alAiI
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10.3 Safety Tables

Table 10.3.1 ECG parameters; mean change from baseline for heart rate and other ECG
intervals for the GAD safety data base. (compilation of multiple sponsor tables in the safety
report)
Heart Ratø

Basêline

N Mean SD Mêdian Min

DuloxiQt1ne 447 -6B.O 10.9 67.0 45.0 107.0
Placebo 343 M.5 10.S 61.0 39.0 105.0

PR Intêrval

Baseline-

ll liiQlln SD MQd1an Min

Duloxetine 441 155.3 21.0 153.0 106.0 266.0 152.14 21.22150.0 104.0 2611.0
Placebo 343 151.1 22.6 155.0 106.0 246.0 156.09 24.37 H4.0 0.0 257.0

RR Interval

BaDÐl.1nø

N Mean SD loladi.i Min

Dulox"tin" 447 904.7 144.2 695.5 560.71333.3 671.80 136.71 8.9.6566.0 1395.3 -32.93 126.62 -30.0 -540.7 393.3
Plac"bo 343 996.8 146.7 895.5 571.4 1538.5 916.26146.94 909.1535.1 1428.6 11.42125.92 13.6 -439.6 560.6

QRB Interval

Baseline

N i-lsan SD Hgdian Min

DuloxetinQ 447
Placebo 343

97.9 9.6
98.9 11.5

97.0
99.0

69.0 144.0
75.0 156.0

QT IntQrval

BaSêline

N Hean SD Madlan Min

Dulox"tin" 441 387.9 21.9 381.0 311.0 484.0 394.99 27.91
Placebo 343 391.3 29.8 390.0 307.0 509.0 393.55 29.92

QTo Bazêtts Interval

Baselinø

N M,gan SD Median Min

Duloxetine 447 409.1 20.5 409.0 343.0 416.0 414.25 20.69
Plac"bo 343 414.9 22.8 413.0 351.0 520.0 413.21 22.01

QTc Prsde-riclas Interval

Bas911n9

N M9an SD Median Min

Dulox"tin" 447 402.0 17.9 401.6 350.2 452.4
Placebo 343 406.5 20.4 404.6 349.8 492.7

Max "Mêan

70.52 11. 01
67.20 10.99

Max !i"an

Max Me'a.n

i-Iax "'9an

97.65 10.29
99.55 11. 63

Max !lean

Max Mean

Max !i"an

404.00 19.38 403.3 351.0 471.6
406.25 19.75 405.6 353.9 473.3

65

RUN

Endpoint

so "Medan Min

69.0 43.0 106.0
66.0 42.0 112.0

Endpoint

SD Median Min

Endpoint

so Median Min

Endpoint

SD MQdian Min

97.0 73.0 152.0
98.0 73.0 155.0

Endpoint

so MQdian Min

384.0 311.0 410.0
391.0 329.0 499.0

Endpoint

SD Median Min

414.0357.0 474.0
414.0360.0 483.0

Endpoint

SD Mød1an lIin

!lax Mesn

2.51 10.19
-1.27 10.05

Max )!aan

-3.16 11.97
-0.91 16.92

!lax Mean

Max Mean

-0.11
0.69

Max M9sn

-2.79 23.25
2.24 24.51

Max M"an

4.54 19.20
-1.67 18.35

Max M"an

2.03 14.16
-0.30 15.96

Change

SD Median Min Ma

3.0 -34.0 44.0
-1.0 -52.0 43.0

Chang&

SD M9d1an Min Ma

-3.0 -62.0 41.0
-1.0 -213.0 34.0

Changs

SD Mêd1an Min Ma

Change-

SD M9d1an Min Max

7.96
8.65

0.0 -29.0 27.0
1.0 -33.0 25.0

ChangQ-

SD Moo-l an Min Ma

-2.0 -89.0 84.0
2.0 -93.0 95.0

Chang,g

SD Mêdian Min Max

5.0 -50.0 59.0
-2.0 -93.0 63.0

Change

SD MQdian Min Ma

2.2 -50.9 42.5
0.1 -60.5 42.9
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QTc Regression Interval

Bas&line Endpint Change

N Melin SD ~Ied1an Min Max Mean SD Median Min Max Mean SD )fad1an IUn lda
Duloxatiua 447 405.6 19.3 404.1 346.9 461.7 409.94 19.78 408.2353.7 473.4 3.24 15.70 3.9 -45.9 50.5
Placebo 343 410.4 20.9 409.0 352.3 505.1 409.52 20.14 409.0356.9 479.1 -0.93 16.49 -0.4 -57.7 49.S

Table 10.3.2 Sponsor's table of QT values for all indication (unclear which studies are being
assessed for each indication; for GAD this includes the three placebo controlled studies).

Table 2.7.4.1.13. Mean Baseline and Change in Electrocardiograms By Indication

Indication HR QT QTeB QTeFBa.e Chan~e D-Value B""e Change n-Value Ba.e Clianee n-Value Ba.e Chanee n-ValueGA
DLX 68.01 +2.51 ":.001 387.76 -2.78 .001 409.71 +4.54 ~:.00l 401.97 +2.03 .047

(N=M7) 68.47 -127 387.76 +2.24 414.88 -1.67 406.55 -030PBO
(N=343)

MDD
DLX 68.93 +2.66 '~.001 392.1 -6.52 .0OL 416.46 +0.71 .486 408.16 -1.9 .231

(N=506) 69.01 +0.32 393.65 +0.23 417.76 +0.36 409.43 .0.12PBO
(N=260)
DP¡:'P
DLX 72.59 +3.18 '~.OOI 393.56 -7.24 c~.ool 428.39 +1.09 .657 416.2 -1.85 .010

(N=737) 7364 .0.61 390.39 +2.11 42S,44 +O.SI 415.37 +1.8PBO
(N=316)

Fibro
DL'C(N3) 66.31 +633 ~.00l .w0.73 .1531 ~:.OOI 41S.46 +2.24 .138 412.58 .3.95 .223PBOcN=92) 67.0S +0.40 398.87 -2.30 41S.33 -0.86 411.6 -1.9

SUI
DL'C 68.14 +3.46 ~.OOI 399.59 .8.20 ':.001 422.08 +2.07 .108 414.0 -1,4S ~.001

(N=801) 67.95 +0.68 400.40 +2.76 422.60 +0.69 415.11 +lA2PBO
(N=S28)
OlhffUI

DL'C 69.61 +3.87 ~.OOI 396.60 .7.43 .001 413.93 +3.08 .072 414.68 .0.65 .643
(N=I40) 69.15 -0.68 397.91 +0.81 423.37 .0.S9 414.73 -0.26PBO
(N=140)

..Abbruatiou.. &00 bariline, DL'C dulo.'etiu", DPr'P diabetic pellpleral neuropatlc p.m, F,bre fibramyalgia; GAD gene",1 anety d,;odei,
HR = heait ",te; MDD = major de'essv"; discde; PBO = placebo; SUI = strs una,y incotiene; m = urinar incoiitinenæ

Souce: LOECGVHI

66
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Table 10.3.3 ECG parameters corrected for the sponsor's concern regarding imbalance of
baseline values for GAD safety data base (compilation of multiple sponsor table).

H9artRatQ

BasQi1nQ

N MQan SD M9d1an Min

Duloxetinø 447
PlacQbo 343

68.0 10.9
68.5 10.8

67.0 45.0 107.0
67.0 39.0 105.0

PR Intervai

aas&11na

N Mean SD Median Min

Duloxetine 447 155.3 21.0 153.0 106.0 268.0 152.14 21.22 150.0 10(01) 288.0
Pl"c..bo 343 157.1 22.6 155.0 106.0 246.0 156.09 24.37 154.0 0.0 257.0

RR IntQrval

BasQlinQ

N lføan SD M9dian Kin

Dulox..tin.. 447 904.7144.2 89S.5 560.7 1333.3
Plac..bo 343 999.8 146.7 895.5 571.4 1538.5

QRS Interval.

:BaoQlino

N Mean SD Median Min

Du1ox..tine 447 97.8 9.6 97.0 69.0 144.0
Placebo 343 99.9 n.5 99.0 75.0 156.0

QT interval

Baseline

N "M9an SD iiIQdla.n K.1

Duloxetine 447 387.8 27.9 387.0 317.0 484.0 394.98 27.87
Placebo 343 391.3 29.8 390.0 307.0 509.0 393.55 29.92

QTc Baz9tts Interval

BasQ,line

N Mean SD Med1anKin

Duiox..Un.. 447 409.7 20.5 409.0 343.0 476.0 414.25 20.68
Pl"c..bo 343 414.9 22.8 413.0 351.0 520.0 413.21 22.07

QTc Fr9dr1clas Interval

Baseline

N M..an SD Median Min

Du10xetine 447 402.0 17.9 401.6 3S0.2 452.4 404.00 19.39
Placebo 343 406.5 20.4 404.6 348.9 492.7 405.25 19.75

Max Mean

70.52 11.07. 69.0 43.0 106.0
67.20 10.99 66.0 42.0 112.0

Max M..¡i

Max Mean

871.80136.71 869.6566.0 1395.3 -32.93 128.62 -30.0 -540.7 393.3
916.26146.94 909.1535.7 1428.6 17.42 125.92 13.6 -439.6 S50.6

Max Mean

97.6S 10.29
99.55 11.63

Max MoGan

1!lax Mean

Max Hean

67

Endpoint

sn M"dlan Mi

Endpoint

sn lled-ian Min

Endpoint

SD Mêdan Min

Endpo-1nt

SD Median Min

97.0 73.0 lS2 . 0
98.0 73.0 155.0

Endpoint

SD Mgdian Min

384.0 311.0 470.0
391.0 329.0 498.0

Endpoint

1m M.ed.1an Min

414.0357.0 474.0
414.0360.0 483.0

Endpoint

SD Median Min

403.3 351.0 471.5
405.6 353. 8 473.3

lIax MQan

2.51 10.18
-1.27 10.05

lIax Mean

-3.16 11.97
-0.97 16.92

lIax ¡roan

Max MGan

-0.11
0.69

Max Mean

-2.78 23.25
2.24 24.51

Max Mea.n

4.54 1B.20
-1. 67 19.35

lIax b!Qan

2.03 14.76
-0.30 15.96

ChangoQ

SD M9dJ.an Min Ma

3.0 -34.0 44.0
-1.0 -52.0 43.0

Chang.a

SD Moo1an Min Ma

-3.0 -62.0 41.0
-1.0 -213.0 34.0

Changø

SD N.ødian Min Ma

Chang9

SD lfçd.1an Min Ma

7.95
8.65

0.0 -29.0 27.0
1.0 -33.0 25.0

Chang9

SD MQdian rUn Ma

-2.0 -99.0 B4.0
2.0 -93.0 B5.0

Chang'S:

BD Median Min Ma

5.0 -50.0 59.0
-2.0 -83.0 63.0

Change

SD lied ian ltn Ma

2.2 -50.9 42.5
0.1 -60.5 42.8
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QTc Regression Intêrval

Baseline Endpolnt Change

.N M9an SD Median Kin Max Mean SD Jiooian Min IIax Mean SD M9d~an Min Ma
Duloxetlm. 447 405.6 18.3 404.1 346.8 461.7 408.B4 1B.7B 40B.2353.7 473.4 3.24 15.70 3.9 -45.9 50.5
Placebo 343 410.4 20.9 409.0 352.3 505.1 409.52 20.14 409.0356.9 478.1 -0.93 H.49 -0.4 -57.7 4B.S

68
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---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
/s/

Roberta Glass
1/29/2007 09: 13 : 40 PM
MEDICAL OFFICER

Ni Aye Khin
1/30/2007 01: 12: 58 PM
MEDICAL OFFICER
I agree that this sNDA (duloxetine in GAD) be
considered for approval; see memo to file for
additional comments.
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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

21-427/8-011

CHEMISTRY REVIEW(S)
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION

OFFICE OF NEW DRUG QUALITY ASSESSMENT

POST-MARKTING EVALUATION
CMC ASSESSMENT FORM

APPLICANT: LILLY
I NDA NUMBER: I 

DOCTVPE:SEII SEQ NUMBER: 011
I SUBMISSION TYPE:021427 . ORIGINAL

PROPRITARY NAME:
..

CYMBALTA(DULOXETIN HCL)20,30,40,60MG
ESTABLISHED NAME: DULOXETINHCL

DOSAGE FORM: CAP
I STRENGTHJOTENCY: 20 MG, 30 I PHARMACOLOGICAL CATEGORY:MG 40MG 60

LETTER DATE: STAMP DATE: PDUFAGOAL SUBMISSION (CHECK ONE)
4/27/2006 4/27/2006 DATE: 2/27/2007 FIRM: PA

FINAL: PA
DIVISION iv 

.
OND DIVISION: MANAGED BY: PAL: Brown 

BRANCH: VII 130 OND MEDIA SUBMISSION: Electronic
SUPPLEMENT PROVIES FOR: the use of Cvmbalta in the treatmentof Genemlized Anxietv DisQrder.
BUNDLED: No
CHAGE. CATEGORY: .EffcacvSunnlement
LABELING INOLVED:

I PAT: No I COMPARABILITY I PHASE 4 COMMITMENT:Yes - Both PI & Label PROTOCOL: No

REVIW PATH: 3 - Moderate Risk - Minimal Review
CONSULTS:
JUSTIFICATION/COMMENTS: 1/7/2007 - BROWNJA

1. A Finding of No Significant Impact (FONSI) has been issued for Duloxetine Hydrochloride in support of
NDA 21-427/S-01 1. The Center for Drug Evaluation and Research has concluded that the product can be
used and disposed without any expected adverse environmental effects. Refer to the EA review by Raan
Bloom on 17-Jan-2007.

2. The applicant has referred to NDA 21-427 (Cymbalta) for information on the CMC for the drug substance
and drug product to be used in the treatment for Generalized Anxiety Disorder (GAD). There are no CMC
changes to the approved application to support the new indication. Lily plans to utilize the 30 mg and 60
mg approved drug product for the treatment of GAD.

3. There are no CMC labeling changes.

4. From a CMC standpoint, this supplement can be approved.

PAL ACTION: Recommend Annroval
BRANCH CmEF:Jiimes Vidra
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-------------------------------------------_._-------------_.------_......__._----_.._._---------_..__.-----.__.__._-
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
_...._------------_.._-_..------_..._-------_.._---------_._---_._--_._---------------_.._-------_......__.-_._---_.-
/s/

Janice Brown
1/17/2 0 07 01: 2 6 : 33 PM
CHEMIST

Jim Vidra
1/17/2007 02: 41: 15 PM
CHEMIST
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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

21-427/8-011

ENVIRONMENTAL ASSESSMENT
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REVIEW OF

ENVIRONMENTAL ASSESSMENT

for

Duloxetine Hydrochloride, delayed release
20, 30, 40 and 60 mg gelatin capsules

NDA 21-427
S-OII

Food and Drug Administration
Center for Drug Evaluation and Research

Division of Psychiatry Pr-oducts
. ~

Date Completed: January 16, 2007
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EA Review - NDA 2 i -427 8-0 I I Duloxetine hydrochloride

EXECUTIV SUMY - ENVONMNTAL ASSESSMENT

A Finding of No Signifcant Impact (FONSn is recommended.
The infonnation provided in this EA is substatially the sae as provided in the original NDA

Duloxetine wil enter the aquatic envirnment though effuents discharged by publicly owned treaent
works (pOTW) and the terrestial environment though land application of sludge containing adsorbed
duloxetine. The Expted Introduction Concentrtion (EICaquatic) is 0.5 ppb assuming no metabolism and

78% removal due to adsorption to sludge. The Expected Environmental Concentration (EEC) in the

aquatic environment is less than 0.05 ppb. It was calculate using 78% for removal on sludge an a dilution
factor of 10 for wastewater effuents discharged into the receiving waters. Hydrolysis and photolysis are
expected depletion mechansms for duloxetine in the aquatic environment. A small amount of available
sludge from POTW may be applied to soiL. In ths cae, the maxum expteØ concentrtion of duloxetIne
in the top 15 cm of this soil is less than 5 ppb.

Environmental effect data were generated for aquatic species, It is unlikely that duloxetine represents a risk
to the aquatic environment based on the available data.

Duloxetine (free base) Effects Testing Data
Activated sludge 3 hour ECso = 36,500 ppb 3 hour NOEC = 2000 ppb
respiration rate'

.

,

Daphnia, acute 48 hour ECso = 2400 ppb 48 hour NOEC = 1100 ppb
Rainbow trout 96 hóur LCso = 1300 ppb 96 hour NOEC = 450 ppb

Green Alga 72 hour, biomass end point 72 hour, growt rate end point
(Microbial ECso = 64 ppb ECso = 200 ppb

Inhibition) NOEC = 11 ppb NOEC = 29 ppb

Daphnia maga, Full life Cycle Toxicity Tes

(21 day test per Lowest observed effect concentration (LOEC) = 37 ppb
OECD2ll) No observed effect concentration (NOEC) = 1 i ppb

Maxum allowable toxicant concentrtion (M TC) = 20 ppb
Calculated 2 i -day survival (ECsurivaI50) = 450 ppb

Calculated 21 day reproduction (ECrenroductinn50) = 280 ppb

-~

No significat environmental impact is anticipated based on the data submitted.

Raaan Bloom, Ph.D. 1/16/2007
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REVIEW of ENVRONMENTAL ASSESSMENT

1. Date: April 27, 2006

2. Name of applicant/petitioner: Eli Lily and Co.

ADEQUATE

3. Address: Lily Corporate Center, Indianapolis, IN 46285

ADEQUATE

4. Description of the proposed action:

a. Requested Approval:

Duloxetine hydrochloride is be marketed as 20, 30, 40 and 60 mg gelatin casules. Lilly

filed NDA 21-427 pursuant to section 505(b) of the Federal, Food, Drug and Cosmetic
Act for the use in treating major depressive disorder b(4)
This supplement proposed the use of duloxetine hydrochloride as a treatment for

generalized aniety disorder. The EA was submitted pursuant to 21 CFR 25.31a (a),
following the Center for Drug Evaluation and Reseach "Guidance for Industry for the
Submission of an Evironmental Assessment" dated July 1998.

ADEQUATE ,
.-

b. Need for Action:

Duloxetine inibits the uptae of serotonin and norepinephrine and lacks affty for

neurotrsmitter recptors. It is proposed as a treatment for major depressive disorder

stess urinar incontinence, and generalizd anxiety disorder.

ADEQUATE

c. Expected Locations of Use (Drug Product):

Duloxetine hydrochloride wil be used primarily in the patient's home and workplace. It
wil be used throughout the U.S.

ADEQUATE

GAD duloxetine Page 128 of 361



EA Review - NDA 2 i -427 S-O I I Duloxetine hydrochloride

d. Disposal Sites

Empty or parially empty packages containing duloxetine hydrochloride wil be disposed
by a community's solid was management syst which may include landfils, incineraon
and recycling. Miimal quantities of unused drg may be dispose in the sewer system.

ADEQUATE

5. Identification of chemicals that are the subject of the proposed action:

a. Nomenclate
i. Established Name (USAN: duloxetine hydrochloride

IL Proposed Trade Name: Cymbalta

Il. Chemical Name: (+)-N-methyl-y-(l -naphthalenyloxy)-2-

thiophenepropanamine hydrochloride
b. Chemical Abstracts Service (CAS) Registration Number: 136434-34-9

c. Molecular Formula: Ci8Hi9NOS . HCI

d. Molecular Weight: 333.88

e. Chemical Strcture is in the EA, Volume 1.6, page 5

ADEQUATE

6. Environmental Issue:

a. Environmental Fate of Released Substances

i. Identification of Substances of Interest

The fi states that
human extensively metaliz duloxetine hydrochloride. A cliical stdy

(SAA) identified 2 predominant plO%) human metabolites namely, 5-
hydroxy-6-methoxy duloxetine (~ 17%) and 4-hydroxy duloxetine (~
28%). These metabolites are excreted in the urine as either glucuronide or

sulfate conjugates. Additionally, 4-hydroxy duloxetine is excreted in the
feces in an unconjugated form. Four percent (4%) of the administered
dose is excreted in the fecs as the parent compound. Duloxetine

hydrochloride is a valid environmental trcer for assessing fate and effects
because the human metalites are less active than the parent compound.

ADEQUATE

"\
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ii. Physical and Chemical Characterization

'conducted tesing accrding to OECD Guidelies b(4)
and in coml?liance with Goo Laboratory Practice. Accptale.

Duloxetine exist as a caion in the environmental pH rage. (pKa = 9.34)

Its solubility at 20°C is enhanced at low pH raging from 0.331 mg/ at
pH 9 to 21.6 gIL at pH 4.

The log of the n-otaol / water parition coeffcient (Pow) is 0.781 at pH

4, -1.54 at pH 7 and 3.35 at pH 9. The probability for bioaccumulation is
low because Pow is less than 3.5.

The duloxetine wil adsorb to pariculate matter, humic acids, suspended
sediments and sediments because Pow is greater than 3.0.

Kd charcterizes the adorption of duloxetine to solids following incubation

with sewage sludge for 4 hours. K. as a function of the concentration of
solids is 1 166 (2500 mg solids per liter), 1269 (1250 mg solids per liter),
ii 97 (625 mg solids per liter) and 173 1 (313 mg solids per liter). Kd
normalized for the amount of organic cabon in the sludge gives Ko 2893

to 4296. Sludge solids are expected to bind duloxetine tightly_

Vapor pressiirewas not determined because there is rio weight loss
when duloxetine is heated up to 160°C. Therefore, vaporiztion into the
atmosphere is not expected.

1-

ADEQUATE

iv. Environmental Depletion Mechanisms

conducted testing according to OECD b(4)
Guidelines and il compliance with Good Laboratory Practice.
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Duloxetie hydrhlonde hydrolyzs slowly at temperatues below 30°C

(half-life 2.5 :t 1.0 months). Based on its UV absorption spectrm,
photolysis is expete to be complete withi i month. While neither
depletion mechansm is raid, both mechanisms provide an effective
mea for eliminatg duloxetie hydrochlonde in the environment

Sorption to wastewater solids wil reduce the amount of duloxetine that
would otheiwse be in POTW eftuent and subseuently relea into the
envinment Duloxete doe not biodegrde signficatly when incuba
with activated sludge for 8 days. However, testing according to OECD
Guideline 302A demonstrted the slow appearance (approxiately 1.5
% after 8 days) ofa biodegradation product.

ADEQUATE

iv. Environmental Concentration, aquatic

The total amount of duloxetine fr bas required in the pe maret is not

more than 100,000 kg/year. (Lily provided this information in the public
par ofthe EA)

The Expected Introduction Concentration (EICaqliatic) of duloxetine

(expressed as free base) entering into the external aquatic environment is
NM ?.3 ppb (0.0023 mgI). This assumes no metabolism and no
removal on solids in the POTW. Adjusting for sorption to solids, EICaqliatic ;

= 0.5 ppb is predicted. This is the concentration used in the risk
assessment for effects on microorganisms and acute toxicity studies.

Adjusing EICaqliatic for sorption on solids and i 0 fold dilution when

duloxetine is introduce into the aquatic comparent gives the Expected
Environmental Concentrion, EEC = 0.05 ppb. (EEC is someties called
the Predicted Environmental Concentrtion (PEC).l This is-the

concentrtion used in the risk assessment for the chronic daphnia study.
To be conservative, EICs and EEC were not adjusted for removal by

photolysis or hydrolysis.

ADEQUATE
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v. Environmental Concentration, continued, solids

Asswning no metalism, the maxum expted introduction
concentrion (EIC) of duloxetine enterig the publicly owned treatment
works (POTW) is NMT 2.3 '¡.grs per liter (2.3 ppb). Following
equilbraion with 3 grms solids per liter, 78% or 1.8 ¡.grms are bound
to the solids. Therefore, the concentrtion of duloxetin~ in sludge is 600

¡.grs per kilogr.

A small amount of available sludge frm publicly owned trtment works

(pOTW) may be applied to soiL. If the maxwn rae for applying sludge
(biosolids containing approxiately 3% nitrogen) to soil is 18 metrc tons
per 10,000 m2, the concentron of duloxetine in the top 15 cm of the soil
comparent is 4.8 ppb. This concentration is below the lOO ppb level
stated in the 2000 VICH Guideline that triggers the need for terrestral
ecotoxicity testing for veterinar medicinal products.

ADEQUATE

vi. Summary

Lily sttes that use and disposal of dUIQxetiIe after approval of this NDA
wil produce a negligible concentration of duloxetine and associated
metaolites ~ in. the environment. Duloxetine will enter the aquatic

environment through effuents discharged by publicly owned treaent
works (pOTW). Duloxetine is not volatile and therefore will not enter the
air compaent. Generally, only a frction of sludge from POTWs would
be applied to soiL. Based on the K d sludge for duloxetine, sludge applied to

cropland results in an inignificat concentron of duloxetine in the soil
comparent.

;",.

.

Lily sttes that duloxetine is not expected to be persistent in the

. environment due to its potential for degrion, hydrolysis and photolysis.

. ADEQUATE
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b. Environmental Effects

The environmental effect data were generated on aquatic species.
conducted testing acrding to OECD Guidelines

and in compliance with Good Labratory Pratice.
6(l)

Duloxetine (free ba) Effects Testing: Data

Activat sludge 3 hour ECso = 36,500 ppb 3 hour NOEC = 2000 ppb
respiration rate

Daphnia, acute 48 hour ECso = 2400 ppb 48 hour NOEC = 1100 ppb
Rainbow trout 96 hour LCso = 1300 ppb 96 hour NOEC = 450 ppb

Green Alga 72 hour, biomass end point 72 hour, growth rate end point
(Microbial ECso = 64 ppb ECso = 200 ppb

Inhibition) NOEC = II ppb NOEC =29 ppb

Daphnia magna, Full life Cycle Toxicity Test

(2 1 day test per Lowest observed effect concentration (LOEC) = 37 ppb
OECD 21 I) No observed effect concentration (NOEC) = II ppb

Maximum allowable toxicant concentrtion (MA TC) = 20 ppb
Calculated 21 -day survivaJ (ECsurvivai50) = 450 ppb

Calculated 21 day reproduction (ECrcoroduction50) = 280 ppb

o~

i. Tier i, Activated sludge respirtion test (3 hour): This test was performed

instead of a microbial inibition test to assess the potential for disruption .
of the waste treatment proeesses. Results show that duloxetine

hydrochloride does not inhibit sewage microorganisms significatly and
therefore it is not expected to disrupt wastewater treatment process. The
NOEC is 2000 ppb duloxetin~ free base.

ADEQUATE
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ii Tier 2, Ecotoxicity Testing (Daphnia Maga): ECso at 48 hours is 2400

ppb; NOEC at 48 hours is 1100 ppb.

Tier 2, Ectoxicity (Rainbow Trout): LCso at 96 hours is 1300 ppb;
NOEC at 96 hours is 450 ppb.

Tier 2, Ecotoxicity (Green Alga, pseudokihneriella subcapita): ECso

(biomass endpoint) at 72 hours is 64 ppb; NOEC (biomass endpoint)
at 72 hours is 11 ppb.

ADEQUATE

üi Tier 3, Chronic toxicity was detennined using daphna magna in a full life-
cycle test with end-points of size, surival and reproduction. Reproduction
is the most sensitive charcterisic. ECso = 280 ppb and the NOEC is 11
ppb.

)

Duloxetine is a selective serotonin re-uptae inibitor (SSRI.
Invertebrates appe to be sensitive to SSRI. Indeed nonnal physiological

events regulated by serotonin may be disrupted. Therefore, the chronic
toxicity study was conducted with the invertebrate Daphnia Magna to
probe for effects that would not be noticed easily in microbiolögical test
systems

ADEQUATE
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c. Summary

The fi concludes that intruction of the duloxetie to sewage trent

plants and into the environment through us and disposal of the product
does. not pose an environmental risk.

Duloxetine hydrocWonde does not inibit sewage microorganisms at

concentrions expecte in wastewater treaent plants and therefore it is
not expected to disrupt wastewater treatment process.

The applicat peormed acute toxicitý teing in algae, daphna maga and
rainbow trout. The ECso or LCso to MEEC (maxum expected
environmental èoncentration) ratio was greater than 100 and the NOEC
was grter than MEEC for eah stdy indicatig that no effects would be
expected.

. j-¡

Typically testing would end after the acute testig phase. However there
is evidence in the literature that selective serotonin re-uptake inibitors

(SSRI have sub-lethal reproductive effects on aquatic organisms.
Duloxetine is a SSRI. Therefore, the chronic toxicity study described
above was conducted with the invertebrate Daphnia Magna to probe for
effects that would not be noticed eaily ,in other test systems. The ECso to
MEEC ratio is greater than 10 and the NOEC is greater than the MEEC
mdicating that no effects would be expected.

~

A small amount of available sludge from publicly owned trtment works

(pOTW) may be applied to soiL. If the maxum rate for applying sludge
(biosolids containing approximately 3% nitrogen) to soil is 18 metrc tons
per 10,000 m2, the concentrtion of duloxetine in the top 15 cm of the soil
comparent is 4.8 ppb.This concentration is below the 100 ppb level
stated in the 2000 VICH Guideline that triggers the need for terrestral
ectoxicity testg for veteñnai medicinal products. The applicat's focus

on testing of aquatic species is appropriate.

Based on the dat a FONSI can be recommended.

ADEQUATE

.._~.
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7. Mitigation Measures

No adverse environmental effects have ben identified.
No mitigation measures are reuired.

ADEQUATE

8. Alternatives to the proposed action

No potential effects have been identified for this proposed action.
No alternatives to the proposed action are required.

ADEQUATE

9. List of Pre parers

Names and professional experience are provided in the non-eonfidential appendix to the
EA.

ADEQUATE

10. References

References are provided.
,
~

ADEQUATE

11. Appendices

The EA contains data tables and report summaries in the non-cnfdential appendices.
Th confidential appendices include inormation abut metalites, consultatS and full
study report.

ADEQUATE
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FINING OF NO SIGNIFICANT IMACT

NDA21-427

Duloxetine Hydrochloride
Delayed release 20, 30, 40 and 60 mg gelatin capsules

The National Environmental Policy Act of 1969 (NPA) requires all Federal agencies to assess the
environmental impact of their actions. FDA is required under NEPA to consider the environmental impact
of approving certin drug product applications as an integral part of its regulatory process.

The Foo and Drug Administation, Center for Drg Evaluation and Research, has carefully considered the
potential environmental impact of this action and has concluded that this action wil not have a significant
effect on the quality of the human environment and that an environmental impact sttement, therefore, wil
not be prepared.

In support of its new drg application for Duloxetine Hydrochloride, delayed releas 20, 30, 40 and 60 mg
gelatin capsules, Eli Lily & Co prepared an environmental assessment (attched) in accordance with 21
CFR Par 25 which evaluates the potential environmental impacts of the use and disposal from use of the
product.

Duloxetine hydrochloride is a chemically synthesized drug that is indicated for the treatment of major
depressive disorder, stress urinar incontinence and generalized anxiety disorder.

Duloxetine hydrochloride may enter the environment from patient use and disposaL. It is expected to enter
into the aquatic and terrestial environments. Data indicate that the drug wil adsorb to sludge and is
susceptible to hydrolysis and photolysis. The toxicity of duloxetine hydrochloride to environmental

organisms was characterized. The results indicate that the compound is not expected to be toxic to
organisms at expected environmental concentrations.

Empty or parally empty packages wil be disposed by a communty's solid wase management system that
may include landfills, incineration and recycling. Minimal quantities of the unused drug may be disposed in
the sewer system.

The Center for Drug Evaluation and Research has concluded that the product can be used and disposed
without any expected adverse environmental effects. Adverse effects are not anticipated upon endangered
or threatened species or upon propert listed in or eligible for listing in the National Register of Historic
Places.
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Environmental Assessment

\
./

Compound: Duloxetine

GAD duloxetine Page 142 of 361



, ........ Document 10: environmental-assessment

Table of Contents

Environmental Assessment Table of Contents ...............................................

Environmental Assessment for the Use of Duloxetine
Hydrochloride ......................................................................:.................

Description of the Proposed Action.............................................................
Requested Approval................................................................................
Need for i\.ct.ion.......................................................................................

Locat.ions of Use.................................................. ....................................
Disposal Sites .............. .............................................................. ...... .........

Identification of the Chemical Substance ....................................................
Noiiienclature ..........................................................................................

Established Name (USAN): . ... .................................................... ....... ...

Brand/Proprietary Name/Tradename.... ............. .......... .................... ......

Chemical Name (Uninverted) .. ....... ................ .............. ...... ........ ..........

Chemical Abstracts Index Name (Inverted)...........................................

Environmental Issues.... ...... .................................... ............................... .....

Environmental Fate of Released Substances ............................................
Physical and Chemical Characterization................................................
Environmental Depletion Mechanisms ....... ...... .............. ....... ................

Environmental Concentrations...... ......... ................ ...................... ..... ....

Sunllnary .............................................................."...........................
Environmental Effects of Released Substances ........................................

(Hher Issues..........".........:......."..................................................................

S u nuiiary. . .. .. . . . .. ... .. . . .... . . . . . . . . ... . .... ... . . .. . . . ... . . . .. . . ... . . . . . . . .. . . " . . . . . . . .. . . . .... ...... . .

Mitigation Measures ...................................................................................
Alternatives to the Proposed Action.............................................. ..... .........
List of Pre parers........................................... ...............................................
References ..................................................................................................
Noncontìdential Appendices ..... .... ....... ................ ..... ..................................

Appendix A: Duloxetine Data Summary Table .......................................

AppendiJ( B: Report Summary - St.udy #: 1982.6114.............................

Appendix C: Repoit Summary - Study #: 1982.61 15 ...... .......................

Appendix D: Repoit Summary - Study #: 1982.6127 .............................
Appendix E: Report Summary - Study #: ¡ 982.6123..............................
Appendix F: Repoit Suiimary - Study #: 1982.6120..............................
Appendix G: Report Summary - Study #: 1982.6130.............................
Appendix H: Repoit Sunimary - Study #: i 982.6126.............................
Appendix r: Report Summary - Study #: 1982.6125........ .......................

Compound: Duloxetine

Page 2

Page

2

4

4

4

4

4

4

5

5

5

5

5

5

6

6

6

7

8

II
11

'!',
15 f

16

16

17

17

18

20

20

23

24

25

26

28

30

31

32

GAD duloxetine Page 143 of 361



Document 10: environmental-assessment

Table of Contents

Appendix J: Report Sumnary - Study #: 1982.6116.... ....... ...... ..............
Appeiidì:'C K: Report Summary - Study #: 1982.6118.. ...... ......... ...... ......

Appendix L: Report Summary - Study #: 1982.6133..............................
Appendix 1\:1: Report Summary - Study #: 1982.6129.............................

Appendix N: Curriculum Vitae of Preparets ...........................................
Confidential Appendices.......... .................. ...................... .................. ... ......

Appendix 0 (Confidential): Structurally Related Substances of
Duloxetine Following Human Metabolism ...............................

Appendix P (Confidential): Consulting Agencies....................................
Appendix Q (Confidential): Full Study Report 1Ut

Study # 1982.6133....................................................................

Compound: Ouloxetine

Page 3

Page

33

34

36

37

39

41

41

42

43

:o~.

GAD duloxetine Page 144 of 361



Document 10: environmental-assessment
Page 4

Environmental Assessment for the Use of Duloxetine
Hydrochloride

Description of the Proposed Action.

Requested Approval
Eli Lilly and Company has filed a supplement to NDA for duloxetine hydrochloride
pursuant to the Federal Food, Drug, and Cosmetic Act. Ouloxetine hydrochloride will be
marketed as gelatin capsules (20, 30, 40, and 60 mg) packaged in opaque, white HOPE
bottles and in 2 mm thick AclarCI blister packs with aluminum foil backing. An
Environmental Assessment has been submitted pursuant to 21 CFR part 25.

An environmental assessment of duloxetine hydrochloride was submitted with the
original NOA 21-427. The current proposed supplement is not categorically excluded
from assessment of environmental impact as dictated in the Federal Register (July 29,
1997, 21 CFR 25.31) due to the estimated concentration at the point of entry into the
aquatic environment and due to the predicted increased use of duloxetine hydrochloride

. in the United States with the proposed new indication. The use of duloxetine
hydrochloride wil result in one major pathway to the environment: sewage treatment
facilitíes receiving influent from the general public. Wastes generated from production
facilities are regulated by Federal, State and local environmental protection agencies and
are not considered in this environmental assessment.

Need for Action
Duloxetine hydrochloride, a naphthyl ether amine, inhibits the uptake of serotonin and
norepinephrine and lacks affinity for neurotransmitter receptors. In the current
application, duloxetine hydrochloride is being proposed as a treatment for generalized
anxiety disorder.

.
~

Locations of Use
The location of the use of duloxetine hydrochloride will be primarily in the patient's
. home and workplace. There is no reason to expect use to be concentrated in a particular
geographic region.

Disposal Sites
Empty or partially empty packages containing duloxetine hydrochloride wil typically be
disposed ofby a community's solid waste management system, which may include
landfills, incineration, and recycling, although minima1 quantities of unused drug could
be disposed of in the sewer system.

Compound: Duloxetine
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Identification of the Chemical Substance
The identification ofthe chemical substance has not changed from that described in the
original Environmental Assessment fied with NDA 21 -427.

Nomenclature

Established Name (USAN):

(+ )-N-methyl-y-( I -naphthalenyloxy)-2-thiophenepropanamine hydrochloride

Brand/Proprietary NamelTradename
Cymbalta .'
Chemical Name (Uninverted)
(+ )-(S)-N-methyl-y-( I -naphthyloxy)-2-thiophenepropylamine hydrochloride

Chemical Abstracts Index Name (Inverted)
2- Thiophenepropanamine, N-methyl-y-( I -naphthalenyloxy)-, hydrochloride, (S)-

Chemical Abstracts Service Number: 136434-34-9

Molecular Formula: C1gHi9NOS . HCl

Molecular Weight: 333.88

Structural Formula:
'..

HCI

NH
I

CH3

Compound: Duloxetine
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Environmental Issues

Environmental Fate of Released Substances
The environmental fate of the released substance has not changed from that described in
the original Environmental Assessment filed with NDA 21-427. Additionally, while the
total use of duloxetine is expected to increase with the new indication, it will still be
below the maximum total amount estimated in the original Environmental Assessment.
Thus the expected environmental concentrations will remain the same.

Physical and Chemical Characterization
Duloxetine is extensively metabolized by humans; less than 10% of the administered
dose is excreted as parent compound (Confidential Appendix 0). The water solubility of
duloxetine hydrochloride was determined to be 21.6, 2.74, and 0.331 gIL at pH 4, 7, and
9, respectively (Appendix B). The dissociation constant (pKa) of duloxetine
hydrochloride was determined to be 9.34 (Appendix C). At pH 4, 7, and 9 the log of the
n-octanollwater partition coefficient (log Pow) ofduloxetine hydrochloride was
determined to be 0.781, 1.54, and 3.35, respectively (Appendix D). The ~ was
measured in sewage sludge and ranged between 1166 to 1731 (Appendix E). The ~ can

be normalized for the amount of organic carbon in the sludge to calculate a Ko of2893 to
4296 for duloxetine hydrochloride.

\

.

Duloxetine ~ydrochloride

9.34 c.~

2893 to 4296 

1166 to 1731

pH4 pH7 pH9

21.6 2.74 0.331

0.781 1.54 3.35

Characteristic

Pl(a

Kic

~

Solubility giL

Log Pow

The log Pow at pH 9 is less than 3.5 indicating that the probability for bioaccumulation is
low. However, it is greater than 3 suggesting that sorption to biosolids will occur.
Indeed, the Kic confirms that duloxetine hydrochloride wil sorb to biosolids in
wastewater treatment plants.

Compound: Ouloxetine
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Vapor pressure of duloxetine hydrochloride was not determined because
thermogravimetric analysis of duloxetine hydrochloride showed no weight loss below
160°C. Above this temperature, decomposition and melting occurs. Thus, in the
environment, release to the atmosphere is not expected.

Environmental Depletion Mechanisms
Duloxetine hydrochloride hydrolyzes slowly at temperatures lower than or equal to 30°C,
with a half-life ranging from approximately 1.5 to 3.5 months at 30°C (Appendix F).
Based on its ultraviolet-visible absorption spectrum, the theoretical phototransformation
of duloxetine hydrochloride is estimated to be 100% within one month (Appendix G).
Duloxetine hydrochloride was not significantly biodegraded when incubated with
activated sewage sludge for 8 days (Appendix E). However, the presence ofa small
non-duloxetine radioactive peak indicates that there is potential for transformation of
duloxetine. Thus, the primary depletion mechanisms of duloxetine hydrochloride from
the aqueous environment are sorption, hydrolysis, and photolysis.

It is not expected that duloxetine will persist in the environment. Its extensive
metabolism in humans and the presence of a transformation product in the biodegradation
study suggest that duloxetine will be subjected to biodegradation. In addition, duloxetine
will slowly hydrolyz~ in the aqueous environment.

'.t.
~

Compound: Ouloxetine
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Environmental Concentrations

Expected Introduction Concentration (EIC) in water

Even with the increase in use expected with the supplemental indication, the maximum
amount used annually in the United States is still predicted to be less than 100,000 kg of
duloxetine (free base). From this forecast, the expected introduction concentration (EIC)
of duloxetine at the point of entry into the aquatic environment is calculated as follows:

EIC . ( b) = ioO,OOOkgxl,OOO,OOO,OOO¡.g/kg = 23 /Laquatic pp 1.214xlOlIL/dayx365days . ¡.g

\

where 1.214xlOl i Llday is the volume of water entering publicly owned treatment works
in the United States. This calculation assumes that all duloxetine produced in a year is
used and enters the publicly owned treatment works system, drug product usage occurs
throughout the United States in proportion to population and the amount of wastewater
generated, and there is no human metabolism or microbial degradation.

This EICaquatic can be adjusted for sorption to biosolids. The measured .K for sorption to

biosolids at 2.5 gIL was 1166. Ki is defined as:

( Duloxetine biosolids JMass biosolids
Kd =

( Duloxetine water JMass water

.~

where Duloxetinewater and Duloxetinebiosolids are the amounts of duloxetine in water and

biosolids, respectively. If the total amount of duloxetine in the water and the sludge is
Duloxetinetoial, then the above equation can be rearranged to give: .

I. _ Duloxetine total X MasswaterDu oxetinewater - ( )
Masswaier

Massbiosolids x . Kd +
Mass biosolids

Compound: Duloxetine
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A typical water treatment facility has a biosolids concentration in the aerator basin of 3 to
6 giL (Metcalf & Eddy, 1991). Using the more conservative number, in one liter of
water, Duloxetinetotal is 2.3 J.g, Masswater is 1000g (or 1000 mL) and Massbiosolids is 3 g.
Solving for Duloxetinewater, the expected introduction concentration (EIC) in the aqueous

phase adjusted for sorption to solids is:

EICaquatic = O.5J.g / L

Expected Environmental Concentration (EEC) in water

The Expected Environmental Concentration, EEC, can be calculated for the aquatic
environment after consideration of dilution of treatment facility effuent by receiving
waters. Based on dilution factors for treatment facilities available from the EPA, a
dilution factor of lOis appropriate. This concentration is considered for long-term
exposure scenanos.

EECaquatic(afterdi,ution) = 0.05J.g / L

Expected Introduction Concentration (EIC) in solids . ~

It is also possible to determine the amount of duloxetine bound to the biosolids in a
wastewater facility. The total duloxetine in one liter is 2.3 J.g so in this case, the amount
that must be sorbed to 3 g ofbiosolids is 1.8 J.g. Thus:

EICbiosolids = 600J.g / kg

The residence time for sludge in wastewater facilities is 5 to 10 days. Appendix E
describes a biodegradation study with duloxetine hydrochloride in which it was observed
that aft~r 8 days in contact with sludge, at least one degradation product of duloxetìne
was detected. The lag time to detection of a degradation product may indicate that
microorganisms must become adapted in order to use duloxetine as a food source. In a
wastewater treatment plant,it is assumed that the duloxetine concentration will be
constant and thus the microorganisms will be continually exposed to duloxetine. This
could result in greater biodegradation than observed in the study described in

Compound: Duloxetine
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Appendix E. Therefore, it is not unreasonable to assume that, in a wastewater facility,
some degradation ofduloxetine will oceur. .

Biosolids from treatment facilities are often applied to land as fertilizer and the majority
of the application is to cropland. The rate of application is limited by the quantity of
pollutants in the biosolids and by the nitrogen concentration. The total amount of
nitrogen in biosolids ranges from 3 to 8% on a dry weight basis (Sullivan, 1998). The
total nitrogen includes ammonium nitrogen and organic nitrogen. Ammonium nitrogen is
immediately available for crop use but is also susceptible to loss through volatilization
upon application. The organic nitrogen is available following mineralization by soil
microbes. For this assessment it is assumed that all of the nitrogen is essentially available
to the crops. Therefore, the least amount of nitrogen in biosolids would be 3% on a dry
weight basis. Com silage utilizes a maximum rate of nitrogen at 480 pounds/acre
(539 kg/a, Hammond ct aI., 1994). Using this application rate of nitrogen, a maximum
rate of application ofbiosolids to agrcultural land can be calculated.

539kgNitrogen x ioOkgbiosolids
= I7,967kgbiosolids /ha = I8metrictonsbiosolids /ha

ha 3kgNitrogen

An incorpration depth of 15 em into the top layer is typical in land application of
biosolids (EPA, 1993). Assuming that the mass of soil is 1500 kg/m3, the concentration
of duloxetine in the soil after application ofbiosolids with 600 l1g duloxetine/kg
concentration is estimated to be: ,?

18,000 kg biosolids X 600l1g duloxetine / kg biosolids 4 8 / k

2 3 =. l1g duloxelie g soil1O,000m xO.15mx1500kgsoil/m

Compound: Duloxetine
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Summary
Duloxetine hydrochloride will enter the environment through its use by the general
population. While human metabolism of duloxetine is extensive, estimations of
concentrations of duloxetine in the environment were calculated based on total
elimination as the parent compound. The Expected Introduction Concentration in the
aqueous environment (EICaquatid could be as high as 2.3 ¡.g/L. The priary depletion

mechanism of duloxetine from the aqueous environment is sorption to biosolids at water
treatment fácilities. Consideration of this depletion mechanism is used to calculate an
adjusted EICaquatic of 0.5 ¡.g/L. The concentration in biosolids could be as high as
600 ¡.g/kg. Ifbiosolids are applied to land, then duloxetine may enter the terrestrial
environment at a concentration in the soil (EICterestral) of 4.8 ¡.g/kg. Duloxetine is not
expected to volatilize and therefore wil not enter the atmospheric environment.
Duloxetine is not expected to be persistent in the environment due to its potential for
degradation. .

Environmental Effects of Released Substances.
The environmental effects of duloxetine hydrochloride in aquatic organisms were
investigated in a battery of toxicity studies conducted according to OECD guidelines.
Since the original Environmental Assessment was submitted with NDA 21-427, an
additional toxicity study has been conducted in earthworm. The results of all the
toxicity studies are summarized below.

Microbial Inhibition (Tier One)

The effect of duloxetine hydrochloride on sewage microorganisms was tested by
incubating activated sludge with duloxetine for 3 hours (Appendix H). The endpoint
measured was respiration rate. The Ilo-obserVed-effect concentration (NOEC) was
2 mg/L and the EC50 was determined to be 36.5 mg/L (expressed as duloxetine free
base).

.~

Compound: Duloxetine
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Fish Acute Toxicity (Tier Two)

The acute toxicity of duloxetine hydrochloride to rainbow trout was determined in
juvenile fish following exposure to the compound for 96 hours (Appendix I). The
endpoint measured was mortality. The NOEC was 0.45 mg/L and the 96-hour LC50 was
estimated to be 1.3 mg/L (expressed as duloxetine free base).

Invertebrate Acute Toxicity (Tier Two)

The acute toxicity of duloxetine hydrochloride to Daphnia magna was determined
following exposure to the compound for 48 hours (Appendix J). The endpoint measured
was immobilization. The NOEC was determined to be 1.1 mg/L and the 48-hour EC50
was estimated to be 2.4 mg/L (expressed as duloxetine free base).

Algal Toxicity (Tier Two)

\
.i

The acute toxicity of duloxetine hydrochloride to green algae was determined using the
species Psuedokirchneriella subcapitata (Appendix K). The algal cells were exposed for
72 hours and the endpoints measured were inhibition of biomass and average growth rate.
Biomass, the area under the growth curve, was sensitive to duloxetine with a
72-hour EC50 of 0.064 mg/L and a NOEC of 0.01 1 mg/L (expressed as duloxetine free
base).

Earthworm Toxicity (Tier Two) ~

The acute toxicity 0 f duloxetine hydrochloride to Eisenia fetida was determined
following exposure to the compound incorporated in an artificial soil for 14 days

(Appendix: L). The endpoints measured were mortlity and growth (weight change). The

NOEC was determined to be 1000 mglkg (the highest concentration tested) and the 14-
day LC50 was? 1000 mg/g (expressed as duloxetine free base).

Chronic Toxicity (Tier Three)

The chronic toxicity of duloxetine hydrochloride was determined using Daphnia magna
in a full life-cycle test with endpoints ofsize, survival, and reproduction (Appendix M).
Along with body length, the most sensitive endpoint in the study was reproduction. The
EC50 and NOEC values of 0.28 mg/L and 0.011 mg/L (expressed as duloxetìne free.
base), respectively, were determined.

Compound: Duloxetine
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Risk Assessment

To assess the environmental risk of duloxetine in the environment, the median effect
conc,entration was compared to the Maximum Expected Environmental Concentration, or
MEEC. To protect all species, the quotient ofthe two numbers (the Assessment Factor)
must be above 1000 for Tier One screening, above 100 for Tier Two, and above 10 for
Tier Three screening as suggested by guidance from the FDA

Effects Concentrations compared to expected environmental concentrations,

Aquatic Environment

NOEC
LC50 or

MEEC
LC50 or

Required
. Species

(¡.g/L
EC50

(¡.g/L
EC50

Assessment
(¡.g/Lfree base)

free base) free base)
MEEC

Factor

Sewage
microorganisms 2000 36,500 0.5 73,000 ~LOOO

(3 hours)

Rainbow trout
450 1300 0.5 2600 ~LOO

(96 hours)

Daphnia magna
1100 2400 0.5 4800 ~100

(48 hours)

Pseudokirchneriella
subcapitata

11 64 0.5 128 ~100

(72 hours)

Daphnia magna
11 280 0.05* 5600 ~io

(21 days)
.

Terrestrial Environment

NOEC LC50 MEEC LC50 Required
Species

(¡.g/kg (¡.g/kg (¡.g/g Assessment
free base) free base) free base) MEEC Factor

Eisenia fetida

1000000 ::1000000 4.8 ::208333 ::100
(14 days)

*Note: for chronic exposure a dilution factor of 10 was utilized.

Compound: Duloxetíne
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The calculated assessment factors in all cases are greater than the required factors and in
no case were sublethal effects observed at concentrations equal to the MEEC. These
results indicate that d~loxetine release to sewage treatment plants and the environment
does not pose an environmental risk.

Compound: Ouloxetine
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Other Issues

Effects of Serotonin Reuptake Inhibitors on Aquatic Organisms

There is evidence in the literature that serotonin reuptake inhibitors can have sublethal
effects on fish. Many studies have used selective serotonin reuptake inhibitors (SSRls) as
tools to probe the normal physiological role of serotonin in aquatic organisms. For
example, Khan and Thomas (1992) demonstrated that fluoxetine (a potent SSRl) itself
had no effect on the release of gonadotropin or on gonadotropin releasing hormone's
stimulation of gonadotropin in Atlantic croaker (10 mg/kg by injection). With co-
administration of serotonin by injection, 10 mg/g fluoxetine did potentiate serotonin's
inC?rease of gonadotropin releasing hormone's stimulation of gonadotropin. In goldfish,
as well, injected fluoxetine had no effect on gonadotropin levels itself, but did potentiate
the effect of serotonin (Somoza et aI., 1988). Foran et aL. (2004) reported, however, that
exposure to low levels offluoxetine in water (nominally 0.1 to 5 ~g/L) had no effect on
reproductive endpoints (fecundity, fertilization, hatching response) in medaka (Oryzias
latipes).

SSRls can also have sublethal effects on aquatic invertebrate species. Fluoxetine has
been shown to increase gonadal development in crustaceans with injections of 15 mg/kg
in crayfish (Kulkarni et aI., 1992) and about 18 mg/kg in crabs (Sarojini, 1993). Bivalves
appear to be very sensitive to the effects of fluoxetine and other SSRls on physiological
endpoints. Ram et al. (1993) showed that serotonin (in water or by injection) induces
zebra mussels to spawn within hours. Fong (1998) demonstrated that 5 ¡.M (1.5 mg/L)

fluoxetine in water caused spawning in 100% of male mussels while 0.05 ¡.M (0.015

mg/L) was the lowest effective concentration and induced 20% of male mussels to
spawn. Fluoxetine has been reported to have reproductive effects in cladocerans.
Flaherty and Dodson (2005) reported increased fecundity inDaphnia magna following
chronic exposure to 0.036 mg/L fluoxetine. Fecundity was slightly (-:10% compared to
control) increased at 0.056 mg/L fluoxetine and decreased at concentrations of 0.11 mg/L
and greater in Ceriodaphnia dubia (Brooks et aL 2003). Henry et aL. (2004) reported that
concentrations offluoxetine greater than 0.089 mg/L decreased C. dubia fecundity.

Like fluoxetine, duloxetine also has serotonin reuptake inhibitory activity. In a chronic
toxicity study with D. magna, both body length and reproduction were affected by
duloxetine exposure as summarized in this assessment." The NOEC for both body length
and reproduction was 0.011 mg/L; fecundity was reduced at higher concentrations. This
NOEC concentration for duloxetine in D. magna is more than 20 times greater than the
maximum concentration of du10 xetìne expected to be discharged into surface water.

.~

,\
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Potential Effects on Humans

Ifa hunian were to drink two liters of surface water at the maximum EEC ofO.OS flg/L
duloxetine, the dose would be 0.1 flg. This dose would be at least 200,000 times less
than the therapeutic dose of duloxetine. Thus, it is not expected that humans will be
adversely affected by environmental concentrations of duloxetine.

Summary
Di.loxetine and related metabolites in the environment originate from wastewater
facilities. In wastewater facilities, duloxetine is expected to partition to the solids
resulting in a reduction of the aqlleous concentration. The expected duloxetine
environmental concentration in water is not expected to affect aquatic organisms based
on the toxicity of duloxetine to fish, invertebrates and algae. Duloxetine is not expected
to persist in the aquatic environment because it is subject to degradation, hydrolysis, and
photolysis. The maximum concentration of duloxetine expected in soil resulting from
agricultural land application ofbiosolids is not expected to affect terrestrial organisms
based on the lack of toxicity of duloxetine to earthworms. The amount of duloxetine that
humans could be exposed to by drining surface water with the maximum expected
environmental concentration of duloxetine would be substantially less than the
therapeutic dose range. In summary, no adverse environmental effects have been
identified from the use of duloxetine in the treatment of human populations.

Mitigation Measures
As no adverse environmental effects have been identified in this environmental
assessment from the use of duloxetine in the treatment of major depressive disorder and
generalized anxiety disorder, no mitigation measures are needed. This action has no
known effects on endangered or threatened species or historic properties. .

..~
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Alternatives to the Proposed Action
As no adverse environmental effects have been identified from the use of duloxetinein
the treatment of major depressive disorder and generalized anxiety disorder, there is no
need for alternatives to the proposed action.

List of Preparers

Authors

Alison Nimrod Perkins, Ph.D.

Roger D. Meyerhoff, Ph.D.

See Appendix N for curriculum vitae

Consulting Agencies
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Nonconfidential AppendiCes

Appendix A: Duloxetine Data Summary Table

DULOXETINE DATA SUMMARY TABLE

PHYSICAL/CHEMICAL CHARCTERIZATION

Water Solubility AtpH4 21.6 giL

At pH 7 2.74 giL

At pH 9 0.331 giL

Dissociation Constant pKa == 9.34

Log Octanol/Water Partition Coefficient Log Pow

AtpH4 0.781

At pH 7 1.54

AtpH9 3.35

Vapor Pressure or Hemy's Law Not determined, assumed to be nonvolatile.
Constant Thermogravimetric analysis indicates

decomposition and melting do not occur until
160°C. ,

Sorption/Desorption(Kod 2893 to 4296 .~
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DEPLETION MECHANISMS

Hydrolysis Halflife at temperatures equal to or lower
than 30°C is 1.5 to 3.5 months

Aerobic Biodegradation No significant degradation in 8 days. Small
radioactive degradation product indicates
eventual degradation.

Soil Biodegradation Not determined

Photolysis Theoretical phototransformation is 100% loss
within one month in pH 4, 7 and 9 aqueous
buffers.

Metabolism Human metabolism is extensive, ~1O%
excreted as parent compound.

~

l
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Microbial Inhibition

ENVIRONMENTAL EFFECTS

EC50 36.5 ppm

NOEC2ppm

Daphnia magna (48 hr)

EC50: 2.4 ppm

NOEC: i. ppm

. Oncorhynchus mykiss (96 hr)

EC50: 1.3 ppm

NOEC: 0.45 ppm

Pseudokirchnerie/la subcapitata(72 hr)

ECbiomass50: 0.064 ppm

NOECbiomass: 0.011 ppm

ECgrowthrate50: 0.20 ppm

NOECgrowthrate: 0.029 ppm

Eiseniafetida (14 days)

LC50: :? i 000 mg/kg

NOEC: 1000 mg/kg

Full Life-Cycle Toxicity Test with

Daphnia magna (21 days)

LOEC: 0.037 ppm

NOEC: 0.011 ppm

MATC: 0.020 ppm

ECsurvival50: 0.45 ppm

ECreproduction50: 0.28 ppm

~~.~

Acute Toxicity

Chronic Toxicity
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Appendix B: Report Summary - Study #: 1982.6114
Report Title: Duloxetine Hydrochloride - Determination of the Water Solubilityofa Test
Substance Following OECD Guideline 105

Study #: 1982.6114

Study date: June 2001

Methods:

The aqueous solubility of duloxetine hydrochloride was determned in pH 4, 7, and
9 aqueous buffers. Duloxetine hydochloride was added to 250 mL round bottomed flasks
containing 100 mL of the buffer solutions. Test samples were agitated on a shaker table
in a 30°C environmental chamber for equilibration periods of24, 48 or 72 hours. After
the equìlbration period, the flasks were moved to an environmental chamber at 20°C for
24 hours with continued shaking. Duplicate samples were taken from the flasks and
centrifuged at 25,848 g for 20 minutes. The supernatants were analyzed for duloxetine
by HPLC.

Results:

The length of the equilibration time at 30°C did not affect 'the water solubility. Solubility
decreased with increastng pH.

~

pH4

pH7

pH9

Mean water solubility
of duloxetine

hydrochloride at 20°C

(giL)

21.6

2.74

0.331
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Appendix C: Report Summary - Study #: 1982.6115
Report Title: Duloxetine Hydrochloride - Determination of the Dissociation Constant for
a Test Substance Following OECD Guideline 112

Study #: 1982.6115

Study date: June 2001

Methods:

The dissociation constant of duloxetine was determined at 20°C by a titration method
using a Brinman Titrino Workcell Version 4.0, Metrohm titrator. Two concentrations of

. duloxetine hydrochloride were prepared in C02-free water: 2.98 mM and 0.596 mM. The
2.98 mM solution was titrated with 0.150 mL aliquots of 0.1 M hydrochloric acid. The
0.596 mM solution was titrated with 0.020 mL aliquots of 0.1 M sodium hydroxide. The
software program recorded the cumulative millliters added and the resulting pH after
each addition.

Results:

The dissociation constant (pKa) was determined from the titration curve with 0.1 M
sodium hydroxide. Titration with 0.1 M hydrochloric acid did not result in a titration
curve. The mean pKa for duloxetine hydrochloride was determined to be 9.34 at 20°C.

~~
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Appendix p: Report Summary - Study #: 1982.6127
Report Title: Duloxetine Hydrochloride - Determining the Partitioning Coefficient (n-
Octanol/Water) ofa Test Substance by the Flask-Shaking Method Following OECD
Guideline 107

Study #: 1982.6127

Study date: lime 200 i

Methods:

The octanol/water partition coeffcient (Pow) of duloxetine hydrochloride was determined
at pH 4, 7, and 9. A stock concentration of201 mg/L duloxetine hydrochloride was
prepared in buffer-saturated n-octanol. Solutions were prepared in duplicate for each pH
using the volume ratios of1:16, 1:8, and 1:4 ofn-octanol-saturated buffer to duloxetine
n-octanol stock. The mixtures were placed in centrifuge tubes with TeflonQ9-lined caps
and rotated for five minutes at 20°C, centrifuged and re-equilibrated. Each phase was
then analyzed by HPLC.

Results:

The partition coeffcients were dependent on pH but independent of concentration.

l

Mean Pow (range) Log Pow

pH4 6.05 (5.76 to 6.39) 0.781

pH7 34.7 (33.2 to 36.3) 1.54

pH9 2250 (2110 to 2320) 3.35
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Appendix E: Report Summary - Study #: 1982.6123
Report Title: Duloxetine hydrochloride - Determination of 

the Inherent Biodegradabilityand Adsorption of a Test Substance by the SCAS Test, Modified from OECD Guideline
302A

Study #: 1982.6123

Study date: June 2001

Methods:

(14CJDuloxetine hydrochloride was used to determine 
the kinetics of adsorption tosewage sludge and the aerobic biodegradability of duloxetine in activated sludge.

For adsorption determination, duplicate 500 mL flasks containing 200 mL 0.0 i M CaClz
and 2500, 1250,625, or 313 mg/L sludge solids were incubated with I.OI mg/L

(14CJduloxetine hydrochloride. The flasks were stirred in an environmental chamber at
22:1 3°C for four hours. At timepoints 0, 1,2, and 4 hours, 30 mL homogenous samples
were taken from each flask. Samples were split with one portion being extracted and
analyzed for parent material by HPLC/RAM and LSC and the other portion centrifuged
to isolate the supernatant for assay of parent 

materiaL. The organic carbon content of 
thesludge was also determined.

For assessment of biodegradation potential, duplicate 500 mL flasks containing 250 mL
of sewage sludge with 2500 mglL-solids were incubated with 1.00 mglL of

rI4CJduloxetine hydrochloride. The flasks were stirred in an environmental chamber at
22:1 3°e. The flasks were stoppered and connected to a volatiles trapping system
Samples (20 mL) were taken from the flasks at 0, 8,24, 72, 96, 120, 144, and 192 hours.
The volatiles traps were sampled at 96 and 192 hours. Sludge samples were analyzed by
HPLC/RAM following extraction of the whole sample. Volatile trap samples were
assayed by LSe.
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Results:

Adsorption of duloxetine hydrochloride to solids reached a plateau by 2 hours incubation
with the sewage sludge. The adsorption coefficients (Ki(sludge)) at 4 hours were calculated
to be 1166, 1269, 1197, and 1731 for 2500, 1250,625, and 313 mg solids/L, respectively.
The adsorption coefficients expressed as a function of the organic carbon content
(KiC(sludge)) of the açtivated sludge were calculated to be 2893,3150,2970, and 4296.

During the biodegradation study, duloxetine concentrations dröpped from 91.3% at
o hour to 62.1 % by 8 hours. There was no further decline in duloxetine concentration
over the remaining 8 days. Therefore, this initial decline is most likely attrbutable to
extraction inefficiency as duloxetine becomes more tightly bound to the sludge solids.
After 8 days, a small degradation peak was observed accounting for approximately 1.5%
of the total radioactivity. The presence of this degradation product indicates the eventual
biodegradability of duloxetine.

'..
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AppendixF: Report Summary - Study #: 1982.6120
Report Title: Duloxetine Hydrochloride - Determination of the Abiotic Degradation of
the Test Substance by Hydrolysis at Three Different pH Values Following OECD
Guideline II i

Study #:1982.6120
Study date: June 2001

Methods:

Preliminary Test:

A hydrolysis study with duloxetine was conducted in three aqueous buffers, pH 4, 7, and
9. Duloxetine hydrochloride was added to the buffers for a final concentration of 10
mglL (expressed as duloxetine free base). Aliquots of each solution were incubated in
50 mL volumetric flasks in a 50°C water bath for 5 days. All flasks were wrapped in foiL.
Analysis for duloxetine concentration was performed on days 0 and 5.

Definitive Test:

A hydrolysis study with duloxetine was conducted in the aame three aqueous buffers
above. Two 200 mL aliquots of each solution containing 10 mg/L duloxetine were
incubated in volumetric flasks for-28 days in a 40°C water bath. A third 200 mL aliquot 'l

was incubated for 35 days at 30°C. All flasks were wrapped in foiL. At days 0,3, 7, 10,
12, 14, 17,20 and 28 samples were removed from.the 40°C incubation for analysis.
Samples were taken from the 30°C incubation at days 0,3, 7, 10, 12, 17,28, and 35.
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Results:

Preliminary Test:

The percent duloxetine remaining after 5 days at pH 4, 7, and 9 was 56.4%, 75.9%, and
60.7%, respectively.

Definitive Test:

The following fist order hydrolysis rate characteristics for duloxetine were calculated.

Initial Hydrolysis
(Duloxetine)

(Duloxetine)
Rate

Half Life on Day 0 Constant
°C

at end oftest
(Day-I) (Days)pH

(mg/L) (mg/L)

4 30 lOA 6.07 0.0165 41.88

7 30 10.0 8.05 0.0069 100.62

9 30 10.0 7.43 0.0096 72A8

4

7

9

40

40

40

9.98

10.2

9.84

2.92

5.67'

4.21

0.0440

0.0219

0.0306

15.73

31.69

22.64
"',,

if
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Appendix G: Report Summary - Study #: 1982.6130
Report Title: Duloxetine'Hydrochloride - Determination of the Ultraviolet-Visible
Absorption Spectrum in Aqueous Solution Following OECD Proposed Guideline for
Phototransformation of Chemicals in Water

Study #: 1982.6130

Study date: June 200 i

Methods:

Solutions of 0.0015 M duloxetine hydrochloride were prepared in pH 4 and pH 7 buffers
and in unbuffered pure reagent water. A solution 

of 0.0003 M duloxetine hydrochloride
was prepared in pH 9 buffer. The absorption spectra of the test solutions were measured
using a Hewlett-Packard Model 8453 UV-Vis spectrophotometer. Absorbance peaks
recorded in the wavelength range for natural sunlight (i.e. 295 to 800 nm) were used to
calculate the propensity for phototransformation of duloxetine.

Results:

Absorbance peaks were observed in the range'of295 to 3~5 nm. The molar absorption
coefficient was determined for each peak and using these values it was calculated that
within 30 days, 100% of duloxetine would be phototransformed at pH 4, 7, and 9 and in
pure reagent water.
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Appendix H: Report Summary - Study #: 1982.6126
Report Title: Duloxetine Hydrochloride - Activated Sludge Respiration Inhibition
Following OECD Guideline 209

Study #: 1982.6126

Study date: June 200 i

Methods:

Duloxetine hydrochloride was incubated with synthetic sewage feed and activated sludge

(1.5 giL solids concentration) in a volume of 500 mL in 1000 mL beakers. There were
five treatment levels consisting of one replicate each. Four treatment levels of
3,5-dichlorophenol were incubated as above as a reference control for the study. There
were two controls consisting ofsynthetic sewage feed and activated sludge only and an
abiotic control with synthetic sewage feed only. The nominal concentrations of
duloxetine (expressed as free base) were 2, 6, 18, 54, and 162 mg/L. The stock solution

(500 mg/L) used to make the test concentrations was analyzed by HPLC and determined
to be 498 mglL duloxetine (free base). The nominal concentrations of3,5-dichlorophenol
were 3.0, 10,30 and 100 mglL. After 3 hours and 25 minutes of incubation during which
the test systems were aerated, homogenous samples from each replicate and control were
collected. The pH was measured and the dissolved oxygep was monitored over
10 minutes in a Strathkelvin Instruments oxygen system while the samples were
continuously stired in.a water bath. From these measurements, the oxygen consumption "
rate was calculated for each treatment level arid control.

Results:

The temperature of the test solutions was maintained between 18.5 and 21 .9°C during the
incubation and the water bath used during the oxygen measurements was maintained at
approximately 21°C. The pH in all treatments was between 7.27 and 7.59. The
respiration rates for the control vessels were 29.3 and 31.1 mg Oi/L/hr. The abiotic
control respiration rate was - 1.8 mg Oi/L/hr. The respiration rates for the reference
compound were 26.9, 15.4,3.5 and 0.6 mgOi/L/h for 3.0, 10,30, and 100 mglL,
respectively. The EC50 of 3,5-dichlorophenöl was calculated to be 11.1 mglL which is
within the acceptable limits (5.0 to 30 mgI) as specified in the OECD 209 Guideline.
Respiration rates for the treatment levels were 30.7, 21.8, 26.0, 7.7 and -0.8 mg Oi/L/hr
for 2,6, 18,54, and 162 mg/L duloxetine, respectively. The no-observed effect

concentration for duloxetine was 2 mg/L and the EC50 was calculated to be 36.5 mg/L.
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Appendix J: Report Summary - Study #: 1982.6125
Report Title: Duloxetine Hydrochloride - Acute Toxicity to Rainbow Trout

(Oncorhynchus mykiss) Under Static-Renewal Conditions

Study #: 1982.6125
Study date: June 2001

Methods:

The acute toxicity of duloxetine to rainbow trout was assessed according to OECD
guideline 203. Juvenile trout (mean weight 0.75 g, mean length 42 mm) were exposed to
mean measured concentrations of duloxetine of 0 (control), 0.45, 0.89, 1.9, 3.8, 8.6, and
17 mg/L (here and below expressed as duloxetine free base) for 96 hours. A total of
10 fish were exposed to each treatment level in a volume of 15 L At 48 hours, the fish
were transferred to fresh exposure solutions. Daily mortality and behavioral changes
were recorded.

Results:

Temperature in the test system was maintained between I3 and 14°C. The pH and
dissolved oxygen ranged from 6.7 to 7.4 and 6.2 to 10.2 mg/L, respectively. At 96 hours
the cumulative mortality at concentrations ¿I. 9 mg/L was 100%. There was no mortality
in lower treatment levels or the control. Lethargic swimming behavior was observed in
the 0.89 mg/L. The 96 hour LC50 was determined to be 1.3 mg/Lduloxetine with 95%
confidence intervals of 0.89 to 1.9. The 96 hour no-observed-effect concentration was
0.45 mglL duloxetine.

~.. \;
~
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Appendix J: Report Summary - Study #: 1982.6116
Report Title: Duloxetine Hydrochloride - Acute Toxicity.to Daphnids (Daphnia magna)
Under Static Conditions

Study #: 1982.6116

. Study date: June 2001

Methods:

The acute toxicity of duloxetine to daphnids was assessed according to OECD guideline
202. Daphnids (::24 hours old) were exposed to mean measured concentrations of
duloxetine öfO (control), 0.10, 0.52, 1.1,2.1,4.2 and 8.5 mg/L (expressed as duloxetine
free base) for 48 hours. Four replicates were included at each treatment leveL. Each
replicate contained five animals in 200 mL oftest solution. The test solutions were
prepared with fortified well water (initially pH 8.0, conductance 550 ¡.mhos/cm, total
hardness as CaC03 180 mg/L, and total alkalinity as CaC03 120 mg/L). At 24 and
48 hours, water quality measurements were made and the number of immobilized
daphnids in each replicate was recorded.

Results:

During the testing peri9d the temperature ranged from 19 to 21°C, the pH from 7.9 to 8.2
and the dissolved oxygen from 8.6 to i 0.3. No immobiliztion or other adverse effects

(e.g. lethargy) were observed in treatment levels ::1.1 mg/L duloxetine and the control.
Immobilization occurred in 35, 100 and 100% of daphnids exposed to 2.1,4.2 and
8.5 mg/L duJoxetine, respectively. The surviving daphnids in the 2.1 mg/L group were
obserVed to be lethargic. The 48-hour EC50 and 95% confidence limits were calculated
to be 2.4 mg/L and 1.1 to 4.2 mg/~ duloxetine, respectively. The no-observed-effect
concentration was 1.1 mg/L duloxetine.

-.cy

.
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Appendix K: Report Summary - Study #: 1982.6118
Report Title: Duloxetine hydrochloride - Acute Toxicity to the Freshwater Green Alga
Pseudokirchneriella subcapitata, Following OECDGuideline #201

Study #: 1982.6118
Study date: June 200 I

Methods:

A static toxicity test was conducted to evaluate the effects of duloxetine hydrochloride on
the green alga, Pseudokirchneriella subcapitata. There were six. treatment levels
containing duloxetine hydrochloride and three replicates at each treatment. The initial
measured concentrations in the treatments were 0.0053, 0.011,0.029,0.070,0.20 and
0.47 mg/L duloxetine (concentrations and all results below are expressed as the free
base). There were six replicates for the control. . To each replicate, approximately one
milion algal cells were added to 100 mL of appropriately treated Algal Assay Procedure
medium in sterile 250 mL flasks to give an initial cell concentration of 10,000 cells/mL.
The cells were cultured under continuous illumination at 400 to 490 footcandles and
continuous shaking for 72 hours. The pH and conductivity during the test ranged from
7.4 to 8.2 and 80 to 90, respectively. The temperature was 24°C. At 24,48, and
72 hours, a sample was removed from each flask and the ((ells were counted using a
hemocytometer. These measurements were used to calculate the growth rate and biomass
for each replicate. ~~.
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Results:

After 72 hours, the concentration of duloxetine in all treatments was ~10% of the
nominal concentration. An additional replicate in the 0.029 mg/L treatment in which no
cells were added also contained less than 10% ofthe initial concentration after 72 hours.
Thus the disappearance of duloxetine was probably due in large part to photolysis. There
is no established method to maintain constant exposure concentrations in algal toxicity
studies if test materialdeclines over the study. After 72 hours the control growth rate
was 1.61 days-I (standard deviation = 0.020) and for treatment concentrations
~0.070 mg/L the rate was significantly reduced (:S1.51 days-I). Thus, the no-observed-
effect concentration (NOEC) for growth rate was 0.029 mg/L. The median effective
duloxetine concentration on reduction of growth rate (EC50) was 0.20 mg/L with 95%
confidence limits of 0.088 to 0.31 mg/L. After 72 hours, the biomass (the area under the
growth curve) ofthe control cells was 10,500 cells"days/mL. At 0.47 mg/L duloxetine
biomass was significantly reduced. Based on these results, the NOEC for biomass would
be 0.20 mg/L. However, duloxetine concentrations ~0.029 mg/L duloxetine caused
:; 10% reduction of biomass. Thus, the NOEC for biomass was considered to be
0.011 mg/L rather than 0.20 mg/L. The EC50 at 72 hours was calculated to be
0.064 mg/L with 95% confidence limits of 0.019 to 0.23 mg/L. Biomass was the most
sensitive endpoint and, therefore, the most conservative EC50 and NOEC for this study
were initial duloxetine concentrations of 0.064 and 0.011 mg/L, respectively.

.~
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Appendix L: Report Summary - Study #: 1982.6133
Report Title: Duloxetine Hydrochloride - Acute Toxicity to Earthworm (Eiseniafetida)
following OECD Guideline #207

Study #: 1982.6133

Study date: February 2002

Methods:

The acute toxicity of duloxetine to earthworm was assessed according to OECD
guideline 207. Adult earthworm (300-600 mg) were exposed to 63, 130,250,500 and
1000 mglg duloxetine (as free base) in artificial soil for 14 days. Four replicates often
earthworm each were exposed to each concentration and a blank control in 750 g (wet
weight) of amended artificial soil. Mortality and observations of surviving earthworms
were recorded on days 7 and 14. On day 14 the surviving earthworms were collectively
weighed on a per replicate basis after being rinsed with deionized water and blotted dr.

Results:

Temperature, pH and moisture content in the test system ranged from 19 to 21°C, 5.8 to
6.5, and 21 to 39%, respectively. There was 100% survivàl in all treatment levels and
controls. The 14-day NOEC was i 000 mg/kg and the LC50 was:; 1000 mg/kg. After 14\

days, the mean change in body weight of earthworms exposed to 63, 130, 250, 500 and
1000 mg/kg duloxetine was -16.0%, -16.0%,-16.3%, 17.2%, and 26.8%, respectively.
The mean weight change in the control group was -14.2%.

Compound: Duloxetine
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Appendix M: Report Summary - Study #: 1982.6129
Report Title: Duloxetine Hydrochloride - Full Life-Cycle Toxicity Test with Water
Fleas, Daphnia magna Under Flow-Through Conditions, Following FIFRA Guideline
72-4, OECD Guideline #211, and OPPTS Draft Guideline 850.1300.

Study #: 1982.6129

Study date: June 200 I

Methods:

Daphnia magna, ~24 hours old, were exposed to duloxetine hydrochloride for 21 days in
a flow-through exposure system. There were six treatment levels and a control with four
replicate vessels in each treatment. Each replicate vessel held lO daphnids in a volume of
1.4 L. Test solutions were delivered to the vessels at a rate of six vessel volumes per
24-hour period to provide a 90% solution replacement rate of approximately 9 hours.
The mean measured concentrations in the treatments were 0 (control), 0.011, 0.037,
0.080,0.14,0.26 and-0.50 mg/L duloxetine (expressed here and below as the free base)
prepared in fortified well water. Conditions during the exposure were 19 to 22°C and a
light dark cycle of 16:8 hours at 30 to 70 footcandles. The number of immobilized adult
daphnids and observations ofabnorrtal behavior were recorded daily. Assessments of
offspring released were determined beginning on day 7 an? three times per week through
day 21.

l
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Results:

Water quality parameters mònitored during the test included pH (7.9 to 8.2), conductivity

(500 ¡.mhos/cm), total hardness (180 mg/L as CaCuJ), and total alkalinity
(110 to 1.20 mg/L as CaCOJ). Afer 21 days mean percent survival in the treatments was
95, 100,93,93, 100, 100, and 38% in the control, 0.011, 0.037, 0.080, 0.14, 0.26 and
0.50 mg/L duloxetine, respectively. The EC50 for survival was calculated to be
0.45 mg/L. After 21 days, the mean body length of daphnids exposed to ¿0.037 mg/L
duloxetine was significantly reduced from the control average of 5.1 mm. The mean dry
weight of daphnids exposed to ¿o. i4 mg/L was significantly reduced compared to the
control average of 1.1 mg. After 21 days the mean cumulative number of offspring
released per female daphnid in the treatments was 161, 166, 140, 131, 113, and 72 for
control, 0.011, 0.037, 0.080, 0.014, and 0.26 mg/L duloxetine, respectively. The
reproduction for the 0.50 treatment was not analyzed in the statistics because of the
significant survival effect. Offspring numbers in treatment levels ¿0.037 were
significantly different from the control. The no-observed-effect concentration and the
EC50 for reproduction were calclllated to be 0.011 and 0.28 mg/L duloxetine,
respectively.

-""i,."
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Appendix N: Curriculum Vitae of Preparers

Alison Nimrod Perkins

Lilly Research Laboratories, Indianapolis, IN

Ph.D. Pharmacology/Toxièology, University of Mississippi

B.S. Chemistry, Tulane University

1996

1988

Previous Experience: Research Scientist, University of Mississippi in the National
Center for Natural Products Research (1997 to 1999). Supervised technical staff ofthe
Biological Core. This group was responsible for screening extracts and pure compourids
from natural products for various biological activities. Priary effort included

development of new assays. Author on several publications and abstracts in the natural
products arena as well as environmental toxicology. Guest lecturer for undergraduate
and graduate level courses in pharmacology and toxicology.

Current Responsibilty: Research Scientist, Health, Safety 
and Environmental.

Prepares environmental risk assessments for animal and p'harmaceuticalproducts for
submission to the FDA and Europe. Prepares guidelines for production facilities for
containment of active products. .-~

Professional Activities:

Editorial Board: Environmental Toxicology and Chemistry
Member: Society of Environmental Toxicology and Chemistry
Reviewer: ETC, Journal of Natural Products, Journal ofBiomolecular Screening
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Roger D. Meyerhoff

Lilly Research Laboratories, Greenfield, IN

Ph.D.
M.S.
B.S.

Fisheries/Pharmacology & Toxicology, Oregon St. Univ.
Fisheries/Limnology & Water Pollution, Oregon St. Univ.
Fisheries and Wildlife Biology, Univ. Calif at Davis

1980

1976
1974

Previous Experience: Senior Toxicologist up to Research Advisor and Head of
Environmental Science and Hazard Communications (1980 to 2004). Conducted acute
and chronic environmental toxicology studies with over 20 aquatic and terrestrial species
and coordinated aquatic and terrestrial field studies. Author of a number of abstracts,
papers, and chapters on the results of these studies and lecturer on environmental risk
assessment to undergraduates and graduate students at several universities. Has prepared
risk assessments for pesticides, animal products, and pharmaceutical products to support
submissions to the EPA, FDA, Europe, Australia and Japan since 1982. As Head of
Environmental Science and Hazard Communications, was responsible for personnel and
operations supporting environmental safey at production facilitiès, registration of new
products (conduct of inhalation, aquatic, wildlife, microbial, and environmental
chemistry studies), and workplace safety (material safety data sheets, caution statements,
and risk assessments for human exposure).

Current Responsibilty: Senior -Research Advisor for Health, Safety and Environmental .~
in Lilly Research Laboratories. Responsible for human and environmental risk
assessments to support product registrations, workplace safety, product safety, and
environmental safety at production facilities.

Professional Activities:
Chairman (1993-1995), SETAC Foundation for Environmental Education
President (1991-1992), Society of Environmental Toxicology & Chemistry (SETAC)
Board of Directors (1987-1993), SETAe
Member (199 I-Present), PhRA Environmental Working Group
Member(1987 - Present), An. Health Inst. Sci. Com., Env. Working Group
Member (1985-1987), National Agricultural Chemical Association

Subcommittee on Environmental Toxicology and Chemistry
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NDA 21-427 (SE-OII; effcacy supplement for GAb)
Linda H. Fossom, Pharacologist.

page 1

PHARCOLOGY/TOXICOLOGY MEMO TO THE FILE

NDA 21-417.
Submission SE-Oll, letter-dated 4/27/06, stamp-dated 4/27/06.

Drug: Cymbalta(ß (duloxetine hydrochloride) Delayed-release Capsules.
Sponsor: Eli Lily and Company.
Currently-proposed Indication: Generalized Anxiety Disorder (GAD).

(This formulation has already been approved for treatment of 
Major

Depressive Disorder and for Diabetic Peripheral Neuropathic Pain.)

Reviewer: Linda H. Fossom, Ph.D., Pharmacologist.
HFD-130, Division of Psychiatry Products.

RE: This is an effcacy supplement for treatment ofthe new indication of
Generalized Anxiety Disorder.

Background: Duloxetine hydrochloride has already been approved as delayed-release
capsules (Cymbalta(ß Delayed-release Capsules) for treatment of Major Depressive
Disorder (MDD) under NDA 21-427 (approved 8/3/04), with a maximum recommended
human dose (MRD) of 60 mg per day; and for tr~atment of Diabetic Peripheral
Neuropathic Pain under NDA 21-733 (approved 9/3/04), with a MRD of 120 mg per
day.

The current submission: The current submission contains clinical studies to support the
proposed claim for use of duloxetine hydrochloride (as the same formulation and
strengths that have already been approved) for treatment of Generalized Anxiety Disorder
(GAD), with a maximum recommended human dose probably set at 60 mg per day
(apparently the higher dose of 120 mg did not offer additional benefits, based on the
Clinical review of this submission, by Roberta Glass, M.D., finalized 1/30/07).

In this submission, the Sponsor re-submitted all the non-clinical studies that had
originally supported the approval of duloxetine for treatment ofMDD under this NDA.
Additionally, they provided 26 new non-clinical studies that had not previously been
submitted to this NDA (the Sponsor identified these new studies in an amendment to SE-.
Oil, BP, letter-dated 9/21/06, stamp-dated 9/25/06). Ofthese 26 studies, the 6 ADME
studies and all but 8 of the toxicology studies have been previously reviewed under NDA
21-733 (approved for treatment of Diabetic Peripheral Neuropathic Pain).

Discussion: No new non-clinical studies are required to support the use of Cymbalta(ß

(duloxetine hydrochloride) Delayed-release Capsules for the treatment of 
GAD. This is a

similar patient population to that for the already-approved indication ofMDD; the
MRHD of60 mg is the same as thàt for MDD (although the higher dose of 120 mg is

GAD duloxetine Page 184 of 361



NDA 21-427 (SE-OII; efficacy supplement for GAD)
Linda H. Fossom, Pharacologist.

page 2

acknowledged to have been shown to be effective for GAD); and the drug formulation
and strengths are the same as have already been approved. Consequently, the newly
submitted non-clinical studies are not being reviewed at this time; however, a list of these
new studies is provided in an appendix to this memo.

The Sponsor does not appear to have changed the non-clinical sections of labeling. It
should be noted that safety margins for clinical doses of both 60 and 120 mg per day are
already provided in labeling for appropriate animal toxicology findings (i.e., for
reproductive and carcinogenicity studies).

Conclusions/recommendations: From a Pharmacology/Toxicology perspective, this
efficacy supplement for the use of duloxetine hydrochloride for the treatment of GAD
may be approved.

Linda H. Fossom, Ph.D., Pharmacologist (see appended electronic signature page)
Barry Rosloff, Ph.D., Supervisor (see appended electronic signature page)
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APPENDIX:

Listing" of the 26 non-clinical studies that have not been previously submitted to this
NDA (copied from submission SE-Oll, BP, letter-dated 9/21/06, stamp-dated 9/25/06).
All but 8 toxicology studies have been reviewed under NDA 21-733 (approved for
treatment of Diabetic Peripheral Neuropathic Pain.)

REVIEWED REPORTS
UNDER

NDA 21-7331
yes New Non Clinical Pharmacology Studies in GAD submission:

1. ADME Report 79 Quantitation of L Y248686 (Duloxetine) in
Rabbit Plasma Using LC/MS/M

2. ADME Report 93 Quantification of550408 and 581920 in
Rabbit, Rat and Mouse Plasma Using Turbolon Spray LC/MS/MS

3. ADME Report 96 Quantification of550408 and 581920 in
Rabbit, Rat and Mouse Plasma Using Turbolon Spray LC/MS/MS
- Stabilty Report

4. ADME Report 92 Plasma Exposure ofDuloxetine (LY248686)
and Metabolites in Pregnant New Zealand White Rabbits
Following Multiple Oral Doses of2, 10, or 45 mg Duloxetine/kg
as the Hydrochloride Salt on Gestation Day 7 through Gestation
Day 19

5. ADME Report 94 Plasma Exposure of CD-1M ice to Duloxetine
and the Glucuronide Conjugate of 4-Hydroxy Duloxetine
Following Daily Dietary Doses of 0.01 %, 0.03%, or 0.08% ofthe
Diet as Duloxetine in the Hydrochloride Form for 1 Month

6. ADME Report 95 Plasma Exposure of Fisher 344 Rats to
Duloxetine and the Glucuronide Conjugate of 4-Hydroxy
Duloxetine Following Daily Dietary Doses of 0.01 %,0.02%,
0.05%, or 0.08% of the Diet as Duloxetine in the Hydrochloride
Form for 1 Month

)

no

b(4)
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REVIEWED
UNDER

NDA 21-7331

REPORTS

/
b(4)

yes
9. NCPR 55: Effect ofDuloxetine (LY248686 Hydrochloride) on the

Norepinephrine, Serotonin, and Dopamine Transporter Binding
Site

10. NCPR 56: Effect of S-Duloxetine (L Y248686 Hydrochloride) on
N-Methyl Scopolamine (NS) Binding to Human Muscarinic Ml
Through M5 Receptors

11. NCPR 59: Effect of S-Duloxetine (L Y248686 Hydrochloride) on
N-Methyl Scopolamine (NMS) Binding to Human Muscarinic Ml
Through M5 Receptors
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REVIEWED REPORTS
UNDER

NDA21-733?
12. CNS 455: Occupancy of the Serotonin and Norepinephrine

Transporters by Duloxetine Hydrochloride in Rat Cortex

13. NCPR 63: Comparison of Effects ofDuloxetine and Other Dual
Transporter Inhibitors on Extracellular Monoamine Levels in Rats

14. NCPR 60: L Y248686 Hydrochloride Occupancy of Cortical
Serotonin Transporter Sites in Sprague Dawley Rats Measured
Using Citalopram as a Tracer

15. NCPR 58: In Vivo Occupancy of Striatal Dopamine Reuptake
Sites by Oral L Y248686 Hydrochloride Administration in Sprague
Dawley Rats

16. NCPR 57: Blöckade of the a-Methyl-m-Tyrosine-Induced
Depletion of Rat Cortical Norepinephrine Concentrations by
Duloxetine

17. NCPR 61: Effect ofDuloxetine Hydrochloride (LY248686) on
Extracellular Levels of 5-Hydroxytryptamine and Noradrenaline in
the Rat Medial Prefrontal Cortex

18. CNS 465: Update on Effects ofDuloxetine.HCl (L Y246916) in
the Partial Sciatic Nerve Ligation and L5/L6 Spinal Nerve
Ligation Models of Neuropathic Pain in Sprague Dawley Rats

19. CNS 466: Additional Studies on Effects of Acute Systemic and
Central Administration ofDuloxetine.HCl (LY246916) in the
Formalin Test of Persistent Pain and the Rotorod Test in Rats

20. CNS 467: Effects of Duloxetine.HCl (LY246916) in a Model of
Acute Nociceptive Pain in Sprague Dawley Rats
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u.s. Department of Health and Human Services

Food and Drug Administration
Center for Drug Evaluation and Research
Offce of Pharmacoepidemiology and Statistical Science
Office of Biostatistics

Statistical Review and Evaluation

NDAlSerial Number:

Drug Name:

Indication(s):

Applicant:

Date(s):

Review Priority:

'-

Biometrics Division:

CLINICAL STUDIES

21-427 / SE-OI i

Cymbalta (duloxetine)

Generalized anxiety disorder

Eli Lilly

April 27, 2006

Standard Review

Division of Biometrics ((HFD-710)

Statistical Reviewer: George Kordzakhia, Ph.D.

Concurring Reviewers: Peiling Yang, Ph.D.; Kooros Mahjoob, Ph.D.

Medical Division: Division otPsychiatry Products (HFD-130)

Clinical Team: Roberta Glass, M.D.; Ni Khin, M.D.

Project Manager: Ms. Felicia Curtis

Keywords: ANCOVA, repeated measures analysis.
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1. EXECUTIVE SUMMARY

The sponsor has submitted the efficacy findings of one fixed dose and two flexible dose studies
on the effcacy of Duloxetine in the treatment of generalized anxiety disorder (GAD) in adult
outpatients. The studies were conducted in the United States, Europe and South Africa.
All three studies have demonstrated statistically significant treatment effect in the pre-specified
primary efficacy endpoint.

1.1 Conclusions and Recommendations

Duloxetine in doses 60 mg/day, 120 mg/day and 60 to 120 mg/day was effective in the treatment
of generalized anxiety disorder in adult outpatients. The effect of higher dose (120 mg/day) was
not found to be better than the effect of the lower dose (60 mg/day).

1.2 Brief Overview of Clinical Studies

The proposed new indication was to be supported by the results of three studies: FlJ-MC-
HMBR, FlJ-MC-HMDT, and FlJ-MC-HMDU. These studies were multi-center, randomized,
double-blind, placebo-controlleG Phase 3 studies. Studies HMBR and HMDT had a single-blind
placebo lead-in and a double-blind drug-tapering phase. Study HMDU was not only placebo-
controlled but also included an active comparator. Patients enrolled in all studies were at least 18
years of age presenting with GAD as defined by DSM-IV Criteria. ';'....

.

Study HMBR was a fixed dose study with two treatment arms (60 mg/day and 120 mg/day) and
9-week acute therapy phase. The study was performed in seven countries and involved 513
patients. Studies HMDT and HMDU were 10-week flexible dose US studies with duloxetine
treatment arm: 60 to 120 mg/day'- Overall, there were respectively 327 and 487 patients involved
in the studies. The primarý effcacy variable for all three studies was change in Hamilton
Depression Rating Scale (HA) total score from baseline to endpoint visit.

1.3 Statistical Issues and Findings

The three studies have demonstrated that duloxetine in doses 60 mg/day, 120 mg/day and 60 to
120 mg/day was effective in the treatment of generalized anxiety disorder in adult outpatients. In
all studies, the primary efficacy endpoint- HAMA has shown statistically significant effcacy of
duloxetine compared with placebo. The fixed-dose study HMBR indicated that there was no
additional benefit of 120 mg arm over 60 mg arm, although primary comparison was 120 mg
versus placebo.

4
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2. INTRODUCTION

2.1 Overview

The clinical development program for duloxetine in generalized anxiety disorder consisted of
three randomized, double-blind, placebo-controlled studies in outpatients with GAD. The studies
were conducted in the United States, Europe, South Africa. Table i lists an overview of the
studies.

Table i Reviewer's overview of the randomized studies
Study Treatment Duration Duloxetine Doses (mglday) Comparator(s)
HMBR-USÆU 9 weeks Fixed 60 and 120 Placebo
HMDT-US 10 weeks Flexible 60 to 120 Placebo
HMDU-US 10 weeks Flexible 60 to 120 Venlafaxine/Placebo

2.2 Data Sources

All documents reviewed for this NDA submission are in electronic form. The path to CDER
Electronic Document Room for this submission is listed below:
\\cdsesub 1 \N214 2 7\S 0 11

3. STATISTICAL EVALUATION -'.
"

3.1 Evaluation of Effcacy

3.1.1 Description of Studies HMBR,.HMDT, HMDU

,3.1.1.1 Objectives .of the Studies

Primary Objective: To evaluate effcacy of duloxetine hydrochloride compared with placebo in
the treatment of generalized anxiety disorder (GAD) as measured by the Hamilton Anxiety
Rating Scale (HAA). For study HMBR the targeted dose of duloxetine was 120 mg once
daily. In studies HMDT and HMDU, flexible dose of duloxetine 60 mg to 120mg once daily was
compared with placebo.

Key Secondary Objective: To assess whether duloxetine hydrochloride is superior to placebo as
measured by Sheehan Disability Scale (SDS) Global Functional Impairment Score (120 mg/day
for study HMBR; flexible dose 60 mg to 120 mg for studies HMDT and HMDU).

5
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Reviewer's Remark: Note that although StudyHMBR included 60mg and 120mg ofduloxetine,
the main objective of the study was the efficacy of 120mg of duloxetine.

3.1.1.2 Design of the Studies

All three studies were multi-center, randomized, double-blind, placebo-controlled Phase 3
studies. Patients who met criteria for GAD as defined by the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) were eligible to participate in the studies.
Patients had a disease severity of at least moderate intensity as defined by a Hospital Anxiety
and Depression Scale (HADS) anxiety subscale score:; 9, and a Co vi Anxiety Scale(CAS) score
:;8. To exclude patients with severe depression conditions, it was required that no item in the
Raskin Depression Scale (RDS) scale was:; 3. The CAS score was required to be greater than the
RDS score. In addition, patients had to have Clinical Global Impressions of Severity (CGI- . .

Severity) score:; 3 at Visit i and Visit2.

Study HMBR was designed to assess the acute effect of 120 mg once daily dose of duloxetine
(primary objective) in the treatment of generalized anxiety disorder. Secondary objective was to
compare duloxetine 60 mg (QD) with placebo. There were 639 patients enrolled in the study at
Visit 1. Following a 3- to 30-day screening phase (Study Period I) and a 5- to 9-day single-blind
placebo lead-in (Study Period 2), eligible patients were randomly assigned at Visit 3 to receive
treatment with duloxetine 60 mg QD, 120 mg QD, or placebo. There were 168, i 70 and 175
patients receiving the respective treatments. The acute therapy phase (Study Period 3) lasted 9
weeks and was followed by a 2-week drug-tapering phase (Study Period 4) that began at the
completion of Visit 8.

Study HMDT was designed to test the efficacy of duloxetine 60 mg to 120 mg once daily (QD)
versus placebo. There were 515 patients enrolled in the study at Visit 1. Following a 3- to 30-day
screening phase (Study Period I) and a 5- to 9-day single-blind placebo lead-in (Study Period 2),
eligible patients were randomly assigned at Visit 3 to receive treatment with duloxetine 60 to 120
mg QD, or placebo. There were 168 and 159 patients receiving the respective treatments. The
acute therapy phase (Study Period 3) lasted 10 weeks and was followed by a drug-tapering phase
(Study Period 4).

"
~

Study HMDU was designed to assess whether duloxetine 60 mg to 120 mg once daily (QD) is
superior to placebo. There were 707 patients enrolled in the study at Visit 1. Following a 3- to
30:'day screening phase (Study Period l), eligible patients were randomly assigned at Visit 2 to
receive treatment with duloxetine 60 mg to 120 mg QD, venlafaxine extended release 75 mg to
225 mg (active comparator) or placebo. There were 162, 164 and 161 patients receiving the
respective treatments. The acute therapy phase (Study Period 2) lasted i 0 weeks and was
followed by a drug-tapering phase (Study Period 3).

6
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3.1.1.3 Effcacy Variables and Statistical Methods.

For all three studies, the primary effcacy endpoint was the mean change from baseline to the end
of the acute therapy phase in the HAMA total score. The HAMA stands for Hamilton Depression
Rating Scale. It is a 14-item self rating scale for assessing severity of generalized anxiety
disorder in scores 0 to 4 for each'item. Thus, the HAMA total score is the sum of all 14 items
and ranges from 0 to 56. Higher scores indicate a greater degree of symptom severity. For Study
HMBR, the duloxetine 120 mg QD group vs. placebo group was to be conducted on the primary
endpoint. For Studies HMDT and HMDU, the duloxetine 60 mg to 120 mg QD group was
compared with placebo group. The key secondary effcacy endpoint was the mean change from
baseline to endpoint in the Sheehan Disabilty Scale (SDS) Global Functional Impairment score.

All analyses were conducted on an intent-to-treat basis, meaning that data were analyzed by
treatment groups to which patients were randomly assigned, even if the patient did not take the
assigned treatment, did not receive the correct treatment, or did not comply with the protocol.
For each efficacy variable, the analysis included all randomized patients with baseline and at
least one post-baseline observation.

The primary analysis for the primary and secondary effcacy endpoints was ANCOV A under
LOCF data set. The model contained the main effects of treatment and investigator and baseline
covariate. Type II sum-of-squares for the least-squares means was used for the statistical
comparison. The primary effcacy endpoint (mean change in HAMA score) had to show
statistical significance in favor of duloxetine compared with placebo to establish effcacy. The
secondary statistical analysis was based on mixed model with repeated measures (MMR).

A gatekeeper strategy was employed for testing the key secondary'hypothesis to be eligible for
possible inclusion in the labeL. The key secondary objective was to evaluate the efficacy of
duloxetine (120 mg/day for study HMBR;" flexible dose 60 mg to 120 ing for studies HMDT and
HMDU) compared with placebo on the Sheehan Disability Scale Global Functional Impairment
score. Since the sponsor planned to use the sequential testing procedure with pre-specified
sequence of testing, no adjustment for alpha is necessary.

\

When computing total scores for effcacy measures with missing items the following procedures
were used. Ifless than 20% of the items were missing, the mean score for all other items was
imputed as the score for the missing items when computing the totaL. If more than 20% ofthe
items were missing, then the total was considered missing. Sensitivity analysis on the imputation
methods was performed on the primary endpoint (HAMA total score) only. Method 1: If any of
the individual items on the HAMA were missing, then the HA score was considered missing.
If less than 1 % of the data differed between the primary method of imputation and Method 1, no
additional sensitivity analyses were performed. Otherwise Method 2 was used: If less than 20%
of the items were missing, then the item scores from previous visit were used when computing
the total score. If more than 20% of the items were missing, then the total was considered
missing.
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3~1.2 Patient Disposition, Demographic and Baseline Characteristics.

3.1.2.1 Patient Disposition.

StudyHMBR

Study HMBR was conducted in 41 study centers in seven countries (Finland, France, Germany,
South Africa, Spain, Sweden and United States). In this study, a total of 513 patients were
randomized and received study medication. During the course of study, 124 patients
discontinued due to adverse events, lack of effcacy or administrative reasons. A total of 507
patients who had a post-baseline effcacy assessment constituted intent-to treat population.
Figure 1 presents the patient disposition.

Figure 1 Patient Disposition for Study HMBR (all randomized patients)
. Patients randomly assigned

treatment N=5l3
(lIT population: patients with a post-

baseline effcacy measure N=507)

I

I I I

Placebo Treated Diiloxetine .60mg Duloxetine i 20mg
N=175 N=168 N=170

I j I

Withdrawal due to: Withdrawal due to: Withdrawal due to:
Adverse event N=4 Adverse event N= i 9 Adverse event N=26
Lack of Efficacy N=23 Lack of Efficacy N=3 Lack of Effcacy N=6
Subject Decision N=9 Subject Decision N=4 'Subject Decision N=7
Other N=9 Other N=7 OtherN=7

I I I

Placebo completed Duloxetine 60mg completed Duloxetine 120mg completed
N=130 (74.3%) N=135 (80.4%) N=124 (729%)

c~

Source: Figure 10.1 ofHMBR Study Report (pg. 62), Table 10.1 ofHMBR Study Report (pg. 63).

StudyHMDT

Study HMDT was conducted at 28 study centers in the United States. A total of327 patients
were randomly assigned to receive study medication: 168 were assigned to duloxetine and 159
were assigned to placebo. A total of 319 patients constituted intent-to treat population. 202 were
able to complete the study.

8
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Figure 2. Patient disposition for study HMDT (all randomized patients)

Source: Figure 10.1 ofHMDT Study Report (pg. 67), Table 10.1 ofHMDT Study Report (pg. 68).

Patients randomized

N=327

(ITT population: patients with a post-
baseline efficacy measure
N=319)

I

Placebo treated Duloxetine 60 to 120mg
N=159 N=168

Withdrawal due to: Withdrawal due to:
Adverse Event N=13 Adverse Event N=34
Lost to follow up: N=13 Lost to follow up: N=13
Subject DecIsionN=12 Subject Decision N=17
Other N=12 Other N=ll

Placebo completed Duloxetine completed
. N=109 (68.6%) N=93 (55.4%)

StudyHMDU

Study HMDU was conducted at 42 study centers in the United States. In this study, 162 patients
were randomly assigned to receive du10xetine, 164 were randomly assigned to venlafaxine, 161
were assigned to placebo (total of 487). A total of 466 patients had a post-baseline efficacy
assessment. During the course of study, 197 patients discontinued,due to adverse events, subject
decision or administrative reasons, and 290 patients were able to complete the study.

-~

Figure 3. Patient disposition for study HMDU (all randomized patients)
Patients randomly assigned

treatment N=487

(ITT population: patients with a post-
baseline efficacy

measure N=466)
I

I I 1
Placebo Treated Duloxetine 60 to 120mg Venlafaxine 75 to 225mg

N=161 N=162 N=l64
I I I

Withdrawal due to: Withdrawal due to: Withdrawal due to:
Adverse event N=3 Adverse event N=23 Adverse event N=18
Lost to follow up N=26 Lost to follow up N=25 Lost to follow up N= 17

Subject Decision N=20 Subject Decision N= 18 Subject Decision N=20

OtherN=12 Other N=8 OtherN=7
I I I

Placebo completed Duloxetine completed Venlafaxine completed

N=IOO (62.1 %) N=88 (54.%) N=102 (62.2%)
Source: Figure 10. i of HMDU Study Report (pg. 70), Table 10. i of HMDU Study Report (pg. 72)
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3.1.2.2 Patients Demographic and Baseline Characteristics

In all studies, treatment groups appeared to be comparable for race, age, gender and baseline
characteristics. The following tables present patients demographic and baseline characteristics by
treatment groups.

StudyHMBR

Table 2 Study HMBR' Demographic and Baseline Characteristics for ITT population
Patient Status Placebo Duloxetine 60mg Duloxetine 120mg

No Patients 173 165 169
Age (years)

Mean (S.D.) 44.27 (13.37) 42.99 (12.90) 44.03 (12.65)
Gender, N (%)

Female 115 (66.47%) 105 (63.63%) 122(7218%)
Male 58 (33.52%) 60 (36.36%) 47 (27.81%)

Race, N (%)
Caucasian 172 (99.42%) 160 (98.15%) 168 (98.24%)
Other 1(0.57%) 3 (1.84%) 3 (L75%)

Baseline HAMA
Total Score

. Mean (SD) 25'.82 (7.66) 25.05 (7.18) 25.13 (7.24)
Source: Table I i.0 (pg. 101), Table 14.20 (pg. 287-288) ofHMBR Study Report

StudyHMDT

Table 3. Study HMDT: Demographic and Baseline Characteristics,
for ITT population
Patient Status Placebo Duloxetine 60-120mg

No Patients 158 161
Age (years)

Mean (S.D.) 41.07 (14.18) 42.18 (13.72)
Gender, N (%)

Female 99 (62.65%) 99 (61.49%)
Male 59 (37.34%) 62 (38.50%)

Race, N(%)
. Caucasian 123 (7784%) . 128 (79.50%)
Other 35 (22.15%) 33 (20.49%)

Baseline HAMA
Total Score

Mean (SD) 23.49 (7.91) 22.54 (7.44)

.,.\;.
.~

Source: Table i i.0 (pg. i I i), Table 14.8 (237-238) ofHMDT Study Report
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StudvHMDU

Table 4. Study HMDU: Demographic and Baseline Characteristics for ITT population
Patient Status Placebo Duloxetine 60-120 mg VenlafaxineNo Patients 158 149 159Age (years)

Mean 42.12(14.17) 40.48 (13.64) 40.25 (13.23)Gender, N (%)
Female 98 (62.02%) 96 (64.42%) 99 (62.26%)Male 60 (37.97%) 53 (35.57%) 60 (37.73%)Race, N(%)
Caucasian 110 (69.62%) 99 (66.44%) 115 (72.32%)Other 48 (30.37%) 49 (32.88%) 44 (27.67%)HAMA Total Score
Mean (SD) 24.98 (5:82) 25.77(5.66) 24.92 (5.48)

Source: Table I i. i (pg. 129), Table 14.20 (pg. 286-287) ofHMDU Study Report

3.1.3 Effcacy results for studies HMBR, HMDT, HMDU

3.1.3.1 Primary Analysis on the Primary Effcacy Endpoint

This reviewer confirmed the sponsor's analysis results for primary endpoint HAMA. Treatment
group differences were evaluated using the ANCOVA model with treatment and principal
investigator tèrms and baseline covariate by LOCF method. Table 5 lists the primary effcacy
results of the three studies. The findings indicate that all of the duloxetine treatment arms
(60mg/day, 120mg/day for study HMBR, and a flexible dose 60- t20 mg/day for studies HMDT
and HMDLJ) were statistically significantly (p-:O.OOl) superior to placebo in reducing Hamilton
Anxiety Rating Scale total scoJe of the patients with generalized anxiety disorder (GAD). For .~
study HMBR, the effect of higher dose (l20mg/day) did not appear to be better than the effect of
the lower dose (60mg/day).

Table 5. Mean change in HAMA total score from Baseline to Endpoint visit
Study Treatment Number Baseline Mean Endpoint Mean LS Change p-value when

of patients (SD) (raw data) (SD) (raw data) Mean (SE) compared with
PlaceboStudy HMBR

Placebo 173 25.82 (7.66) 17.19 (9.96) -8.38 (0.67) .DLX60mg 165 25.05 (7.18) 12.32 (8.79) -12.8 (0.68) -c 0.001DLX 120mg 169 25.13(7.24) 12.74 (9.55) -12.5 (0.67) -c 0.001Study HMDT

Placebo 158 23.49 (7.91) 17.00 (10.24) -5.89 (0.70)DLX60-120mg 161 22.54 (7.44) 14.27 (9.58) -8.12 (0.70) 0.023StudyHMDU

Placebo 158 24.98 (5.82) 16.06 (9.29) . -9.19 (0.67) .DLX60-120mg 149 25.77 (5.66) 13.95 (8.55) -11.8 (0.69) 0.007VEN 75-225mg 159 24.92 (5.48) 12.90 (8.95) -12.4 (0.67) -cO.OOISource: Table I i. 0 of HMBR Study Report (pg. 10 i), Table i i. 0 of HMDT Study Report (pg. ILL), Table i i. i
ofHMDU Study Report (pg. 129).
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This reviewer also performed treatment comparisons at each visit time as an exploratory analysis
for all three studies. The purpose of the comparisons was to explore whether effects were
consistent across the visits. The results are summarized in tables below. It is to be noted that the
reported p-values are nominal p-values and are not adjusted for multiplicity.

StudyHMR

Table 6. Study HMBR: Mean change in HAMA total score by visit
Visit Placebo DLX60 DLXl20 p-value when compared

with Placebo

(week) (N=I73) (N=165) (N=169) DLX60 DLX 120
4 (1) -2.998(0.427) -2.904 (0.429) -3.035(0.429) 0.875 0.951
5 (2) -5.186 (0.523) -8.283 (0.536) -7.258 (0.527) -c0.0001 0.004
6 (4) -6.538 (0.583) -10.474 (0.598) - 10.132 (0.587) -cO.OOOI -c0.0001
7 (6) -7.834 (0.632) -12.120 (0.648) - 1 1.929 (0.636) -c0.0001 -cO. 000 1 
8 (9) -8.376 (0.667) -12.761 (0.683) - 12.469 (0.671) -cO.OOOI -cO. 000 1 
Source: Reviewer's results
Note: the reported p-values are nominal p-values and are not adjusted for multiplicity.

StudyHMDT

Table 7 Study HMDT' Mean change in HAMA total score by visit
Visit (week) Placebo (N=158) DLX 60-120 (N= 161) .

p-value when compared
with Placebo

4(1) -3.084 (0.447) -3.516 (0.443) 0.488
5(2) -4.496 (0.514) -6.175 (0.510) 0.0198
6(4) -5.463 (0.580) -7.236 (0.575) 0.029
7(7) -6.077 (0.652) -7.824 (0.646) , '0.052
8 (10) -5.893 (0.702) -8.119 (0.695) 0.0234
Source: Reviewer's results
Note: the reported p-values are nominal p-vatues and are not adjusted for multiplicity.

,
~

StudyHMDU

Table 8. Study HMDU: Mean change in HAM A total score by visit
Visit Placebo DLX 60-120 VEN 75-225 p-value when compared

with Placebo.

(week) (N=I58) (N=149) (N=159) DLX60-120 VEN 75-125
3 (I) -4.173 (0.436) -5.437 (0.447) -5.297 (0.433) 0.0416 0.0647
4 (2) -6.139 (0.486) -8.195 (0.501) -8.261 (0.485) 0.0031 0.0019
5 (4) -7.851 (0.553) -9.566 (0.570) -10.369 (0.552) 0.0298 0.0012
6 (7) -8.589 (0.641) -11.473 (0.661) -12.033 (0.639) 0.0017 0.0001
7 (10) -9.185 (0.673) -11.775 (0.694) -12.335 (0.671) 0.007 0.0009
Source: Reviewer's results
Note: the reported p-values are nominal p-values and are not adjusted for multiplicity.
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3.1.3.2 Sensitivity Analysis on the Imputation Methods .on the Primary Endpoint.

In studies HMBR and HMDT, there were no missing item scores for any patients (ifthe
scheduled visit was not missing). Thus, there were no differences in the calculation of the total
score using the pre-specified imputation methods. For study HMDU, orily one patient had
differences in the calculation of the total score using the primary imputation method and Method
1.

3.1.3.3 Secondary Analysis on the Primary Endpoint

the effcacy results presented in this section represent those reported by the sponsor and

confirmed by the reviewer. Tables 13, 14 and 15 show results from the repeated measures
analysis of the HAMA total score for the studies HMBR, HMDT and HMDU respectively.
In all three studies, the results were consistent with those from primary analysis (ANCOVA).

StudyHMBR

Table 9. Study HMBR: Repeated measures ana ysis on HAA total score
Visit Study Treatment Number of LS Change p-value when

(week) patients Mean (SE) compared
with Placebo

Study HMBR ,

4 (I) Placebo 173 -3.11 (0.42)
4 (I) DLX60 mg f65 -3.03 (0.43) 0.882
4 (I) DLX 120 mg 169 -3.14 (0.42) 0.961
5 (2) Placebo 164 -5.38 (0.50)

5 (2) DLX60mg 150 -8.95 (0.52) -( 0.001
5 (2) DLX 120mg 157 -7.84 (0.51) -( 0.001
6 (4) Placebo 157 -6.83 (0.54)
6 (4) DLX60 mg 146 -11.7 (0.56) -( 0.001
6 (4) DLX 120 mg 145 -11.4 (0.56) -( 0.001
7(6) Placebo 145 -8.49 (0.57)

7(6) DLX60 mg 141 -13.34 (0.59) -( 0.001
7 (6) DLX 120 m!! 135 -13.65 (0.59) -( 0.001
8 (9) Placebo 135 -9.17 (0.62)

8 (9) DLX60 mg 137 -13.98 (0.63) -( 0.001
8 (9) DLX 120mg 130 -14.28 (0.64) -( 0.001
Source: Table 11.12 ofHMBR Study Report (pg. 108)
Note: the reported p-values are nominal p-values and are not adjusted for multiplicity.

'à
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StudyHMT

Table 10. Study HMDT' Repeated measures analysis on HAMA total score
Visit Study Treatment Number of LS Change Mean p-value when

(week) patients (SE) compared with
Placebo

StudyHMDT
4 (I) Placebo 158 -3.00 (0.43)
4 (I) DLX 60-120 mg 16 I -3.45 (0.43) 0.464
5 (2) Placebo 156 -4.4 i (0.49)
5 (2) DLX 60-120 mg 139 -6.83 (0.51) 0(0.001
6 (4) Placebo .141 -5.57 (0.56)
6 (4) DLX 60- I 20 mg 126 -8.4 I (0.59) 0(0.001
7 (7) Placebo 129 -6.58 (0.66)

7 (7) DLX 60- I 20 mg 1I4 -9.63 (0.69) 0.001
8 (10) Placebo 1I6 -6.29 (0.73)

8 (10) DLX 60-120 mg 100 - 10.1 (0.78) 0(0.001
Source: Table I Ll2 ofHMDT Study Report (pg. 1I8)
Note: the reported p-values are nominal p-values and are not adjusted for multiplicity.

StudyHMDU
T bl 11 S d HMDU R d I . HAMAa e tu y epeate measures ana ysis on tota score
Visìt-(week) Study Treatment Number of LS Change Mean p-value when

patients (SE) compared with
Placebo

Study HMDU
3 (I) Placebo 157 -4.20 (0.42)
3 (I) DLX 60-120 mg 149 -5.46 (0.43) 0.036
3 (I) VEN 75-225 mg 159 -5.32 (0.42) 0.057
4 (2) Placebo 150 -6.29 (0.47)
4 (2) DLX 60-120 mg 133 -8.65 (0.50) 0(0.001
4 (2) VEN 75-225 mg 147 -8.56 (0.48) 0( 0.001
5 (4) Placebo 139 -8.00 (0.55)
5 (4) DLX 60-120 mg 1I9 - 10.2 I (0.59) 0.006
5 (4) VEN 75-225 mg 133 -10.96 (0.56) 0(0.001
6 (7) Placebo 123 -9.06 (0.66)

6 (7) DLX 60-120 mg 106 -1303 (0.71) 0( 0.001
6 (7) VEN 75-225 mg 125 -13.1 1(0.66) 0( 0.001
7 (10) Placebo 106 - 10.00 (0.72)
7 (10) DLX 60-120 mg 94 -13.54 (0.77) 0( 0.001
7 (10) VEN 75-225 mg 1I0 -13.91 (0.72) 0( 0.001
Source: Table I l.3 ofHMDU Study Report (pg. (36)
Note: the reported p-values are nominal p-values and are not adjusted for multiplicity.
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3.1.3.4 Primary Analysis on the Key Secondary 'Endpoint

This reviewer confirmed the sponsor's analysis results for key secondary end point Sheehan
Disability Scale Global Functional Impairment score (SDS). Table 12 displays effcacy results
for the key secondary endpoint. Based on the ANCOV A model, all duloxetine treatment arms
were statistically significantly superior to placebo. For study HMBR, the effect of higher dose
(120mg/day) did not appear to be better than the effect ofthe lower dose (60mg/day).

Table 12 Mean change in Sheehan Disability Scale global score from Baseline to Endpoint visit
Study Treatment Number of Baseline Mean Endpoint Mean LS Change p-value when

. patients (SO) (raw data) (SO) (raw data) Mean (SE) compared
with Placebo

Study HMBR
Placebo 163 15.05 (7.29) 11.9 (8.12) -3.83 (0.56)
OLX 60mg 156 15.26 (7.40) 7.38 (6.79) -7.76 (0.58) ~ 0.001
OLX 120mg 160 14.97 (7.5L) 8.08 (8.27) -7.04 (0.57) ~ 0.001

Study HMOT

Placebo 141 14.64 (7.78) 11.42 (8.71) -3.11 (0.66)
OLX60-120mg 144 14.26 (7.24) 8.42 (7.96) -5.78 (0.66) 0.004

Study HMOU

Placebo 125 17.52 (5.82) 12.08 (7.53) -5.42 (0.68)
OLX60-120mg 122 17.41 (6.44) 9.49 (7.92) -8.03 (0.69) 0.007
VEN 75-225mg 139 17.55 (5.43) 9.57 (8.06) -7.97 (0.64) 0.006

Source: Table Il. I of HMBR Study Report (pg.103), Table 1l. i of HMOT Study Report (pg. 113), Table 11.2
of HMOU Study Report (pg.13 I).

3.1.3.5 Exploratory Secondary Effcacy measures
:~

The main exploratory secondary effcacy measures were the Anxiety and Depression Subscales
Score of the Hospital Anxiety and Depression Scale (HADS), HAMA Psychic Factor Score and
the Somatic Factor Score, Clinical Global Impression-Improvement (CGI-Improvement) Scale,
Patient Global Impression-Improvement (PGI-Improvement) Scale. The secondary effcacy
variables were analyzed by ANCOV A, ANOV A and repeated measures analysis. The sponsor
reported the following analyses results:

Study HMBR
All secondary effcacy measures demonstrated significant improvement of duloxetine 60mg and
duloxetine 120 mg arms compared with placebo.

StudyHMDT
All secondary effcacy measures except HADS Depression Subscale Score demonstrated
significant improvement of flexible dose of duloxetine (60 mg to 120 mg) compared with
placebo.

15
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StudyHMDU

All secondary efficacy measures except HAMA Somatic Anxiety Factor Score demonstrated
signifcant improvement of flexible dose of duloxetine (60 mg to 120 mg) compared with
placebo.

Reviewer's comment: These were the sponsor's exploratory analyses and the results are
considered exploratory only.

3.1.3.6 Results and Conclusions

For all three studies, this reviewer confirmed the sponsor's analysis results for the primary and
key secondary endpoints. In these studies, the primary effcacy measure, HAMA total score, and
the key secondary effcacy measure, SDS Global Functional Impairment score, demonstrated
-efficacy of each dose group of duloxetine.

In the fixed dose study HMBR, the 120 mg arm of duloxetine did not appear to demonstrate
better effect compared to 60 mg arm (based on the primary and key secondary efficacy
endpoints). Per sponsor's SAP, the primary objective was to compare 120 mg to placebo with
respect to HAMA total score. Although comparison of 60 mg to placebo on this effcacy measure
was initially considered as one of the primary objectives, it was removed from the final SAP.

3.2 Evaluation of Safety

The statistical reviewer did nor perform th"e evaluation of safety for this application. Please see
the clinical review for this evaluation.

"-
~

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race and Age

Tables below present reviewer's effcacy results from exploratory subgroup analyses by gender,
race and age. Analysis by race was not performed for study HMBR since there were only two
non-Caucasian patients in placebo group and one such patient in duloxetine 120mg group.
The results coincide with the sponsor' results. For study HMDU, this reviewer noticed that
female patients accounted for about 2/3 of the total set of ITT population, but they did not seem
to show numerical difference between the duloxetine and placebo groups in change from
baseline to endpoint in HA total score. In general, the treatment effect appeared to be
numerically in favor of duloxetine (when compared with placebo) among all subgroups in all
three studies except non-Caucasian subgroup in study HMDT.
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StudyHMBR

Table 13. Study HMBR: Subgroup Analysis. Mean change in HAA total score from Baseline
to Endpoint visit
HMBR Placebo DLX60mg DLX 120mg

N=173 N=165 N=169
Gender,
mean, 95% CI

Male -7.783, (-9.684, -5.883) -12.192, (-14.060, -10.323) -14.276, (-16.386, -12.166)
N=165 N=58 N=60 N=47
Female -8.660, (-10.398, -6.922) -13.258, (-5.075,- 11.441) -i 1.843, (-13.530, -10.157)
N=342 N=115 N=105 N=122

Age,
Mean, 95%CI 

~55 years -8.760, (-10.309, -7.210) -13 13 i, (-14.657, -i 1.605) -13.120, (-14.674, -i 1.66)
N=399 N=132 N=136 N=131
;,=55 years -7.033, (-9.512, -4.555) -11.879, (-14.825, -8.932) -10.345, (-12.920, -7.770)
N=108 n=41 N=29 N=38

Corresponds to Table 14.20 ofHMBR Study Report (pg. 286-288)
Note: the reported 95% CIs are nominal CIs and are not adjusted for multiplicity.

StudyHMOT

Table 14. Study HMDT: Subgroup Analysis. Mean change in HAMA total score from Baselineto Endpoint visit '
HMDT Placebo DLX 60-120mg

N=158 N=161
Gender, Mean,.95 % CI

Male -6.8 14, (-9.174, -4.454) -7.854, (-10.154, -5.553)
N=121 N=59 N=62
Female -6.108, (-7.841, -4.375) -8.730, (- i 0.462, -6.997)
N=198 N=99 N=99

Race, Mean, 95% CI
Caucasian -5.769, (-7.355, -4.182) -9.213, (-10.768, -7.659)
N=25 i N=123 N=128
Other -8.110, (-10.881, -5.339) -5.609, (-8.463, -2.755)
N=68 N=35 N=33

Age, Mean, 95% CI

~55 years -6.262 (0.79 i) ~8.000 (0.785)
N=260 N=129 N=131
;,=55 -6.333, (-9.392, -3.274) -10.610, (-13.616, -7.605)

N=59 N=29 N=30
Corresponds to Table 14.8 ofHMDT Study report (pg. 236-238)
Note: the reported 95% CIs are nominal CIs and are not adjusted for multiplicity.

,
~
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StudyHMDU

Table 15. Study HMDU: Subgroup Analysis. Mean change in HAMA total score from Baseline
to Endpoint visit
HMDU Placebo DLX 60-120mg VEN 75-225mg

N=158 N=149 N=159
Gender,
Mean, 95% CI 

Male -6.925, (-8.997, -4.854) -12.772, (-14.978, -10.567) -10.958, (-13.035, -8.881)
N=173 N=60 N=53 N=60
Female -10.342, (-12.079, -8.604) -10.863, (-12.618, -9.108) - i 2.783, (- 14.509, - 11.057)
N=293 N=98 N=96 N=99

Race,
Mean, 95% CI 

Caucasian -8.53 i, (-10.098, -6.965) -11.93 i, (-13.583, -10.279) -12.072, (-13.604, ~1O.539)

N=324 N=110 N=99 N=115
Other -10.153, (-12.734,-7.572) -10.794, (-13.323, -8.264) -12.202,(-14.888, -9.516)

N=142 N=48 . N=50 N=44
Age,
Mean, 95% CI

0(55 years -9.207, (-10.716, -7.697) -11.813, (-13.354; -10.271) -12.409, (-13.869, -10.948)
N=391 N=129 N=124 N=138
)-=55 -8.278, (-i 1.20, -5.437) -10.116, (-13.179, -7.052) - i 0.190, (-13.52 i, -6.860)
N=75 N=29 N=25 N=21

-Corresponds to Table 14.15 ofHMDU Study Report (pg. 28)-287)
Note: the reported 95% Cis are nominal CIs and are not adjusted for multiplicity.

4.2 Other Special/Subgroup Populations

For studies HMBR, HMDT and HMDU, this reviewer confirmed the sponsor's results of
exploratory subgroup analysis by anxiety severity at baseline and by previous use of
benzodiazepines (existing medication used for GAD treatment). For the patients with less severe
anxiety conditions at baseline, not all studies showed numerical trend in favor of duloxetine
(refer to Table 18).
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StudyHMR

Table 16. Study HMBR: Special Subgroup Analysis. Mean change in HAMA total score from
Baseline to Endpoint visit
HMDU Placebo DLX60mg DLX 120mg

Anxiety severity,
Mean, 95%CI 

score ,22 -5.850, (-7.821, -3.879) -7.129, (-9.194, -5.064) -6.941, (-8.929, -4.953)
N=162 N=56 N=51 N=55
score ;:=22 -9.548, (-11.252, -7.845) -15.552, (-17.275, -13.828) -15.121, (-16.841, -13.401)
N=345 N=1l7 N=114 N=114

Previous benzo use,
Mean, 95% CI

Yes -8.927, (-I 1.07, -6.147) -14.004, (-17.353, -10.656) -8.966, (-12.136, -5.795)
N=103 N=42 N=29 N=32
No -8. 173, (-9.670, -6.675) -12.674, (-14.144, -11.204) -13.318, (-14.782, -11.853)
N=404 N=131 N=136 N=137

Corresponds to Table 14.20 ofHMBR Study Report (pg. 289-290)
Note: the reported 95% CIs are nominal CIs and are not adjusted for multiplicity.

StudyHMDT

Table 17. Study HMDT: Special Subgroup Analysis. Mean change in HAMA total score from
Baseline to Endpoint visit
HMDT Placebo DLX 60-120mg

N=158 N=161
Anxiety severity, ,

Mean, 95%CL 

score ,22 -4.133r(-5.913, -2.353) -6.079, (-7.792, -4.365)
N=133 N=64 N=69
score;:= 22 -7.786, (-9.785, -5.787) -10.240, (-12.260, -8.219)
N=186 N=94 N=92

Previous benzo use,
Mean; 95%CI

Yes -8.221, (-12.375, -4.066) -13.112, (-17.585, -8.639)
N=41 N=22 N=19
No -6.018, (-7.494,-4',543) -7.813, (-9.256, -6.369)
N=278 N=136 N=142

Corresponds to Table 14.8 ofHMDT Study report (pg. 239-240)
Note: the reported 95% CIs are nominal CIs and are riot adjusted for multiplicity.

--.~
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StudyHMU

Table 18. Study HMDU: Special Subgroup Analysis. Mean change in HAMA total score from
Baseline to Endpoint visit
HMDU Placebo DLX 60-120mg VEN 15-225mg

N=158 N=149 N=159
Anxiety severity,
Mean, 95%CI 

score "'22 -6.338, (-8.391, -4.284) -5.864, (-8. I 15, -3.6 I 2) -8.808, (-lO.903, -6.713)
N=134 N=48 N=40 N=46
score;:=22 -lO.129, (-11.817, -8.441) -13.759, (-15.457, -12.061) -13.398, (-15.065, -11.730)
N=332 . N=I lO N=109 N=1l3

Previous benzo use,
Mean, 95%CI 

Yes -7.353,(-11.250, -3.456) -13.118, (-17.321, -8.915) -11.65, (-14.694, -8.036)

N=71 N=22 . N=19 N=30
No -9.318, (-lO.742, -7.893) -11.259, (-12.720, -9.798) -12.317, (-13.781, -lO.854)
N=395 N=136 N=130 N=129

Corresponds to Table 14. I 5 of HMDU Study Report (pg. 288-289)
Note: the reported 95% CIs are nominal CIs and are not adjusted for multiplicity.

5. SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

The three studies have demonstrated that duloxetine in the dose range of 60 mg to 120 mg was
effective in the treatment of symptoms of Generalized Anxiety Disorder in adult patients. The
fixed-dose study HMBR indicated that there was no additional benefit of 120mg arm over
60 mg ann, although primary comparison was 120 mg versus placebo.

".c"

.~.

5.2 Conclusions and Recommendations

All three studies demonstrated statistically significant treatment effect in the symptoms of
Generalized Anxiety Disorder. Even though in study HMBR the 120 mg dose was considered as
primary dose, the lower dose should be used for treatment of GAD unless there is some
additional evidence in support of the 120 mg dose vs. 60 mg dose.

20
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OCPReview

1 BACKGROUND

Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor (SSNRI) that is approved for the
treatment of major depressive disorder at dosages up to 60 mg per day (30 mg bid or 60 mg qd) and for
the pain of diabetic neuropathy at doses up to 120 mg/day.

As a post-marketing phase IV commitment for the approval of YentreveZI for the treatment of Stress
Urinary Incontinence (SUi) in the European Union (EU), Lilly has conducted a study of the excretion of
duloxetine into human breast milk. Duloxetine is approved as a dose of 40 mg bid for SUi in the EU.

The present submission includes the study report from this breast milk excretion study and changes to
the labeling based on the results.

This submission also contains pharmacokinetic information on the effect of ethnicity, gender, smoking,
CYP1A2 inhibition, and receptor binding, along with bioequivalence data for a different capsule shell and
a manufacturing site. change.

2 OCP FINDINGS

Fluvoxamine 100 mg qPM increased the AUC. over 6 fold after duloxetine 40 mg bid in CYP2D6 poor
metabolizers due to inhibition of CYP 1 A2. However, as the dose of duloxetine is higher than is typically
used clinically, the degree of increase will be even greater in subjects receiving a typical labeled dose. In
addition, as exposures in poormetabolizers are already twice as high as in extensive metabolizers the
AUCs in these P Ms in the presence of a CYP 1 A2 inhibitor are actually around 13 fold higher than the
AUCs seen in the typical uninhibited CYP2D6 extensive metabolizer who comprise the bulk of the safety
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database. These subjects may also be at a greater risk for metabolic shunting via duloxetine epoxide and
thus may be at a greater risk for hepatotoxicity.

The average increase in theophyllne AUCoo is 20% with a range of -6% to approximately 60% using a
duloxetine dose that will mimic exposures in Female CYP206 poor metabolizers.

Based on the results of study SBCR there may be a clinically significant inhibition of CYP1A2 by
duloxetine under steady-state conditions, especially in female CYP206 poor metabolizers. The true
extent of this interaction cannot be determined by the present study, as the study was designed and
reported in such a way as to minimize the abilty to detect or recognize the presence of any interaction
even with a single dose of aminophylline.

There was insuffcient information to tell if there's an effect of Chinese or Southern Asian ethnicity or not.

Studies HMEE, HMCE, and HMOS all show higher duloxetine exposures in women compared with men.

As expected, smokers had lower exposures to duloxetine than non-smokers in both studies HMOS and
HMCE.

Results of positron emission studies of thalamic serotonin receptor binding indicate that doses above 40
mg daily are unlikely to add additional clinical benefit.

Ouloxetine 60 mg capsules manufactured at Lilly del Caribe, Inc., Carolina, Puerto Rico (test) are
bioequivalent to those manufactured at the Indianapolis, Indiana facility.

Ouloxetine 20 mg capsules using HPMC capsules are bioequivalent to duloxetine 20 mg capsules usinggelatin capsules. .
Study SBCS regarding the effect of lactation and duloxetine excretion in breast milk was reviewed under
labeling supplement N21-427SLR-009 submitted January 23rd, 2006. OCP labeling recommendations for
the sponsor were included in the review for SLR-009 and the reader is referred to that review for more
details.

3 OCP RECOMMENDATIONS
'''.
.

OCP finds the studies submitted adecjuateto justify labeling changes.

4 OCP COMMENTS

4.1 Comments for Review Team

OCP finds that duloxetine 60 mg capsules manufactured at Lilly del Caribe, Inc., Carolina, Puerto Rico
(test) are bioequivalent to those manufactured at the Indianapolis, Indiana facility.

Although the sponsor provided bioequivalence data for a manufacturing site change, the sponsor has not
made an explicit request for the addition of this site nor has the sponsor provided information on either
manufacturing or equipment changes. In addition no dissolution or stability data has been provided.

4.2 Comments to be sent to the Sponsor
Labeling comments shown in §6 Labeling Recommendations should be forwarded to the sponsor as
appropriate.
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6 LABELING RECOMMENDATIONS

The sponsor's proposed changes are shown in 9"~í($WJti~l1figQIffttj.

The sponsots proposed deletions are indicated by single line strike outs in red text.

The sponsots proposed additionss are indicated by single underlines in blue text.

ocp proposed changes are shown in

ocp proposed deletions are indicated by double line strike e¡,ts iR re€! t€lKt.

ocp proposed additions are indicated by double underlines in blue text.

;:~
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7 OCP REVIEW

7.1 Intrinsic Factors

7.1.1 Effect of Ethnicity

There was insufficient information to tell if there's an effect of Chinese or Southern Asian ethnicity or not.

7.1.1.1 Chinese - Studies HMEE & HMCE

Study HMEE was a double- blind, randomized, placebo-controlled, single period, single and multiple dose
safety/tolerabilty and pharmacokinetic study in healthy male and female Chinese healthy subjects 20 to
45 years of age conducted in Beijing China.

Duloxetine was administered 60 mg (2 x 30 mg capsules) were administered on day 1 and then for 6
days from days 4 to 9.

Results are shown in Table 1 and Table 2, without a comparator group the results are diffcult to interpret
although by visual inspection they appear to be around the values reported for Caucasians and Japanese
in the original NOA.

7.1.1.2 Indian - Study HMCE

Study HMCE was a bioequivalence study for a manufacturing site change. Subjects included Chinese,
Indian, a Pakastani, and a Malaysian. There 'are too few subjects to tell if there are higher exposures in
Indians or not, see Table 2.

7.1.2. Effect of Gender - Study HMCE

Studies HMEE, HMCE, and HMOS all show higher duloxetine exposures in women compared with men,
(see Table 1, Table 2, Table 14, and Table 17 ). ~
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Table 2 Duloxetine Single Dose Pharmacokinetic Metrics in Subjects grouped by Ethnicity and
Gender - Study HMCE

N 17 17 2 2 3 3

71.7 :! 10.2 71.7 :! 10.2 62.2:! 12.2 62.2:! 12.2 67.5:! 10.0 67.5:! 10.0
Wt (14.3) (14.3) (19.6) (19~6) (14.8) (14.8) 65 65 84.1 84.1(kg) 54.5 - 89.3 54.5 - 89.3 53.6 -70.8 53.6 -70.8 56 - 73.5 56 - 73.5

(70.5) (70.5) (62.2) (62.21 (73) (73)
6.4 :! 1.1 6.0:! 1.4 6.0 :!O.O 6.0:!0.0 6.0:!0.0 7.3:! 1.2

Tmax (16.6) (23.5) (0.0) (0.0) (0.3) (15.7) 8. 8 6 6(hrs) 4 -8 4 - 8 6.0 - 6.0 6.0 - 6.0 6 - 603 6 - 8
(6) (6) (6.0) (6.0) (6) (81

33.5:! 13.9 34.7:! 13.6 76.4:! 27.0 80.8:! 54 56.1 :t 43.3 54.1 :t 42.4
Cm¡ix (41.5) (39.3) (35.4) (66.9) (772) (78.5) 35.4 32.3 16.5 14(ng/ml) 9.8 - 61.3 12.7 -57.8 57.3 - 95.5 42.6-119 28.2 - 106 27.3 -103

(33.7) (31.5) (76.4) (80.8) (34.1) (31.9)

AUCt 536:! 261 517:! 225.2 1366:t 754 1352 :! 860 1062 :t 960 1118 :! 1038
~ng/mt x hr' (48.7) (43.5) (55.2) (63.6) (90.4) (92.8) 666 642 257 202156 - 1060 242 - 1140 833 - 1900 744 - 1960 472 - 2170 416 - 2310)

(465) (467) (1366.5) (1352.0) (545) (628)
589:! 351 534:! 227 1412:!775 1386:t 868 1114:t1019 1188:! 1124J\UCinf (59.6) (42.5) (54.9) (62.6) (91.4) (94.6) 682 652 269 214Imt x hr-1 161 - 1610 248 -1170 864 - 1960 773 - 2000 492 - 2290 440 - 2480

(4841 (494) (1412.0) (1386.5) (561) (643)
6.1 :t 8.6 3.4 :! 2.1 3.3:t 0.5 3.0:t 1.0 4.0:! 1.2 4.9 :!2.3

AUCextrap (141.8) (60.0) (15.2) (31.7) (31.1) (47.7) 2.39 1.42 4.43 5.8(%) 1.13 - 38.3 1.08 - 8.99 3.0 - 3.7 2.3 - 3.7 2.78 - 5.26 2.26 - 6.71 ,.
'ò.(3.79) (2.99) (3.3) (3.0) (3.93) (5.59) .4

136.2:t 80.8 130.5:! 50.8 50.0:! 27.4 54:! 34 85.1 :! 51.5 84.8:! 56.9CUF (59.3) (38.9) (54.9) (62.6) (60.6) (67.0) 87.9 92.1 222 281(Uhr) 36.8 - 372 51.4-241 30.6 - 69.4 29.9 - 77.4 26.2 - 122 24.2 -137
(124) (121) (50.0) (53.7) (107) (93.3)

2093 :! 1031 1929:! 716 830:t 312 806:! 345 1467:t 750 1474:t 768
Vz (49.3) (37.1 ) (37.6) (42.8) (51.1) (52.1) 159

1420 3310 4370(l) 925 - 4830' 917 - 3850 609 - 1050 562 - 1050 631- 2080 621- 2110 0
(1820) (1810) (829.5) (806.01 (1690) (1690)

12.8:! 10.9 10.5:! 1. 12.2:! 2.3 11.2 :t 2.5 13.3:! 3.6 13.7 :! 3.7
tY: (85.3) (16.2) (19.2) (22.7) (26.9) (26.8) 12.6 .10.7 10.3 10.8(hrs) 6.7 - 54.8 6.55 -12.7 10.5 - 13.8 9.4 - 13.0 9.58 - 16.7 10.7-17.8

(10.3) (10.4) (12.21 (11.21 (13.51 (12.6)
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7.2 Extrinsic Factors

7.2.1 Effect of Smoking - Studies HMOS and HMCE

The effect of smoking was not formally studied however both studies HMOS and HMCE included smoking
status, as expected smokers had lower exposures to duloxetine than non-smokers.

Study HMOS examined the effect of CYP1A2 inhibition by f1uvoxamine on Ouloxetine pharmacokinetics.
Unfortunately there were only 2 smokers so no conclusions can be drawn, see Table 8 - Table 13.

Study HMCE examined the bioequivalence of duloxetine manufactured at two manufacturing sites. As
expected smokers had much lower AUCs; indicative of enzyme induction of CYP1A2, see Table 3.

Table 3 Effect of Smoking Status on Ouloxetine Pharmacokinetics - Study HMOS

r~~1:~I~Iltll~îIJi1~i¥ìlflIfi:ti~t~¡1j r~ti~~11~rri~!~¡~'Í~if~iil

N 13 13 11 11

69.5:! 10.2 69.5:! 10.2 71.9:!10.6 71.9:! 10.6
Wt (14.7) (14.7) (14.8) (14.8)
(kg) 53.6 - 86.5 53.6 - 86.5 54.5 - 89.3 54.5 - 89.3

(70.8) (70.8) (70.5) (70.5)
6.5 :!0.9 6.6:! 1.3 6.2:! 1.1 5.8:!1.4

Tmax (13.5) (19.1 ) (17.4) (24.0)
(hrs) 6 - 8 4 - 8 4 - 8 4 - 8

(6) (6) (6) (6)
45.0:! 28.7 46.4:! 31.4 32.4:! 11.9 32.4:! 12.6

Cmax (63.8) (67.7) (36.8) (39.1)
(ng/ml) 9.8-106 12.7-119 16.5 - 58.9 14 - 57.8

(34.3) '(36.8) (33.7) (31.5)
811.6:! 609.3 804.8 :! 639.3 491.2:! 184.8 475.7:! 172.5

AUCt (75.1) (79.4) (37.6) (36.3)
(ng/mlx h(l) 156-2170 242 - 2310 257 - 802 202 - 717

(545) (628) (465) (421). .
887.4:! 669.2 835.2 :! 674.6 509.3:! 185.0 492.1 :! 171.6 .

AUCinf (75.4) (80.8) (36.3) , (34.9)
(ng/ml x h(l) 161 - 2290 248 - 2480 269 - 811 214 - 728

(561) (643) (484) (436)
6.6 :!9.8 3.5:! 2.3 3.9:! 1.6 3.8:! 1.8

AUCextrap (148.9) (65.6) (40.3) (48.2)
(%) 1.18 - 38.3 1.45 - 8.99 1.13-5.96 1.08 - 6.29

(3.66) (2.64) (3.96) (4.16)
116.2:! 96.5 109.7:! 64.9 133.7:! 50.7 138.8:! 58.4

CUF (83.1) (59.2) (37.9) (42.1)
(Uhr) 26.2 -372 24.2 - 241 74 - 222 82.4 - 281

(107) (93.3) (124) (137)
1898.8:! 1234.3 1666.2:! 862.0 1987.3:! 737.5 2086.4 :! 937.0

Vz (65.0) (51.7) (37.1) (44.9)
(l) 609 -4830 562 -3850 1010 - 3310 1300 - 4370

(1620) (1660) (1820) (1810)
14.7:! 12.3 11.5:!2.7 10.4:! 1.0 10.4:! 0.8

t% (84.1) (23.8) (9.8) (8.2)
(hrs) 6.7 - 54.8 6.55 -17.8 8.98 -12.6 8.59 - 11.6

(11.1) (12.2) (10.3) (10.4)

....
.
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7.2.2 Drug-Drug Interactions

7.2.2.1 Effect of CYP1 A2 Inhibition on Duloxetine - Study HMDS

Fluvoxamine 100 mg qPM increased the AUC't over 6 fold after duloxetine 40 mg bid in CYP2D6 poor
metabolizers. First as the dose of duloxetine is higher than is typically used clinically, the degree of
increase wil be even greater in subjects receiving a typical labeled dose. In addition, as exposures in
poor metabolizers are already twice as high as in extensive metabolizers the AUCs in these PMs in the
presence of a CYP1 A2 inhibitor are actually around 13 fold higher than the AUCs seen in the typical
uninhibited extensive metabolizer who comprise the bulk of the safety database.

In the original NDA review the effect of CYP1A2 inhibition on duloxetine pharmacokinetics was not
examined. Yet the original review concluded that inhibition by common CYP1A2 inhibitors such as
f1uroquinilones or cimetidine could result in excessive exposures and adverse effects, especially in
CYP2D6 poor metabolizers. Alternatively, as with duloxetine, this could result in shunting to a toxic
metabolite. This is typically of concern when starting or stopping a medication. If the offending co-
medication is one that is commonly taken in combination, the interaction may be more easily managed.
However in the present case these drugs are of additional concern as both f1uroquinilones and cimetidine
may be taken acutely and not chronically, and may be prescribed by different physicians than those
prescribing duloxetine, and in the case of cimitidine is available as a non-prescription drug.

Study HMOS was a randomized, un-blinded multiple-dose study of the effect of CYP1A2 inhibition by
f1uvoxamine on duloxetine pharmacokinetics in 15 healthy men (n = 3) and women (n = 10) 21 - 59 years
of age who are CYP2D6 poor metabolizers, two of whom were smokers.

Duloxetine 40 mg bid was given alone on Days 1-4 and in the morning of Day 5, and then in combination
with fluvoxamine from the evening of Day 5 through the morning of Day 19. Fluvoxamine was given once
daily in the evening at a dose of 50 mg on Days 5 and 6, then at a dose of 100 mg on Days 7 - 18 in
combination with duloxetine. After the last dose of duloxetine in the morning of Day 19, fluvoxamine was
continued at a dose of 100 mg daily in the evenings of Day 19 and Day ~O and then at a dose of 50 mg
daily in the evenings of Day 21 and Day 22.

Plasma samples to determine concentrations of duloxetine and two metabolites, 4-hydroxy-duloxetine
glucuronide and 5-hydroxy, 6-methoxy-duloxetine sulfate, were obtained on the last day of duloxetine-
only dosing, (Day 5), and on the last day of duloxetine-f1uvoxamine dosing, (Day 19), Samples were
collected from each subject at approximately 2,4,6,8, 10, and 12 hours after the morning dose of
duloxetine.

~

According to the sponsor, 'In subjects not taking f/uvoxamine, duloxetine has a mean 12-hour half-life and
reaches steady state within 3 days of dosing. In a single CYP2D6 PM subject enrolled in Study HMCC,
the half-life of duloxetine when taken alone was comparable at 13.7 hours. During combined dosing with
duloxetine and f/uvoxamine in this PM subject, the half life of duloxetine was 97.4 hours. Based on this
extended half-life, 90% of steady state was expected within 14 days of combined dosing. Therefore, with
duloxetine 40mg twice daily and f/uvoxamine 100 mg once daily, at least 90% of duloxefjne steady state
was expected to be reached by Day 19.

With at least 7 CYP2D6 PM subjects, there will be between 80% and 85% probability that the 90%
confidence interval of the ratio of geometric means (combined f/uvoxamine and duloxetine versus
duloxetine only) aroûnd a 5.2-fold increase in steady-state AUC for duloxetine will fall between 4.0 and
8.4. This is based upon a within-subject coeffcient-of-variation (CV) of 17% for duloxetine AUC. The
mean 5.2-fold increase assumes an additve effect of dual inhibiton of CYP2D6 and CYP1A2, based on
studies F1J-FW-SBAG and F1J-LC-HMCC, respectively_'

Results
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Table 4 shows that the both the Cmax and AUC. of duloxetine increase over 6 fold in CYP206 poor
metabolizers in the presence of a CYP1 A2 inhibitor. In addition, the formation of 4-hydroxy-duloxetine
glucuronide and 5-hydroxy, 6-methoxy-duloxetine sulfate decreased by approximately 50% and 60%
respectively.

A 6.4 fold increase indicates that total clearance decreased by 85%. Since, the subjects are CYP206
poor metabolizers the degree of decrease in clearance is greater than is expected in extensive
metabolizers, but the exposure relative to the typical subject making up the safety database is higher.
That is a typical subject in the database is an extensive metabolizer whose CYP1 A2 is not blocked.
Since, exposures in poor metabolizers are twice as high as in extensive metabolizers the expected
exposure relative to the typical subject is expected to be around 13 fold higher. This is also consistent
with the 1.6 fold increase in AUC seen in the presence of the CYP206 inhibitor paroxetine, e.g. 1.6 x 6.4
= an axpected 10.24 fold increase, and is also consistent with predictions made duríng the INO phase
based on in vitro and mass balance data.

Another indication that this is correct is by examination of AUCs in the present study in the presence of
f1uvoxamine compared to AUCs under similar conditions in another study in the absence of CYP1A2
inhibitors, If we use study HMAR from the original NOA we can find that the maximum AUC. at a dose of
40 mg bid was around 1000 ng/ml x h(1, whereas in the present study the maximum observed AUC. was
13300 ng/ml x h(1.

From the mass balance study in the original NOA on average 3.2% of a dose in eliminated via the
reactive epoxide intermediary. Consequently, a 10-12 fold increase in shunting to this.pathway means
approximately 1/3 of the dose is eliminated via this pathway when both CYP1 A2 and CYP206 are
inhibited.

Since the typical approved dose of duloxetine in depression in 60 mg per day and in diabetic peripheral
neuropathy up to 120 mg per day we expect upward of 40 mg per day to be eliminated via the potentially
hepatotoxic epoxide intermediate when both CYP1A2 and CYP206 are blocked. Consequently, patients
who have diminished elimination via both CYP206 and CYP1A2 have diminished hepatic reserve and
who are likely to have decreased glutathione stores are likely to be at the most risk or hepatotoxicity.

Safety '4

'Subject 00 1-1006, a 54-year-old Caucasian male without significant medical problems, discontinued from
the study due to an adverse event of orthostatic hypotension. The subject was noted to have
asymptomatic orthostatic hypotension during screening. However, after receiving a total of 17 doses of
duloxetine 40 mg and four doses of f/uvoxamine (two doses of 50 mg and two doses of 100 mg) per the
study schedule, the subject presented on study Day 9, 11 November 2003, with symptomatic orthostasis.
He was encouraged to increase his oral fluid intake and get up from the supine position slowly.

On , at approximately 0400 when subject went to the restroom, he had a syncopal b
event, suffering an orbital laceration with hematoma. He was evaluated in the Indiana University Hospital (8)

EmergencyDepartment and released back to care inthe Clinical Research Unit. The subject was given
the option to withdraW from the study, but he volunteered to continue and agreed to take precautions to
prevent further falls. On 17 November 2003, after a consultation with the sponsor, the investigator
initiated termination ofthe subject from the study because of documented orthostatic hypotension. The
investigator decided to discontinue. the study drug. duloxetine and to taper fluvoxamine for 2 days. This
subject continued to present with symptomatic orthostasis until 27 November 2003.

He was discharged from the protocol on 02 December 2003, when he reported that he felt "back to
normal" and all adverse events had abated. it is the investigator's impression that this subject may have
had predrug exposure evidence of asymptomatic postural orthostatic tachycardia syndrome based on the
changes of his resting heart rate from a supine to standing position noted at screening. This potentially
underlying condition may have been exacerbated by duloxetine. .
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Table 5 D\lloxetine Pharmacokinetic Metrics in the Presence and Absenèe of Fluvoxamine in

CYP206 Poor Metabolizers - All Subjects - Study HMOS

N 14 13 14 13

NC:iNC NC:iNC
Tmax (NC) (NG) NC:iNC NC:iNC(h) 2.00 - 10.07 0.00-11.83

(6.00) (6.00)
129:l 75.3 688:l 236

112:t 1.70 650:i 1.43Cmax (58.5) (34.3) 5.71
(ng/mL) 54.9 - 307.1 349.7 -1185.4

111.82 638.39 4.63 - 7.04
(100.4) (696.7)

88.1 :t 60.2 587 :t 217
Clast (68.4) (36.9)

73.9:t 1.80 550:t 1.47(ng/mL) 32.8 - 231.0 288.1 - 998.2
(66.41 (584.1)

83.4:t 58.2 550:t 206
Cmin (69.8) (37.4)

69.6:t 1.82 517:t 1.45(ng/mL) 25.9 - 231.0 283.5 - 998.2
(63.9) (544.4)

104 :t 63.7 622:l 220
Cavg (61.0) (35.4) 90.4 :t 1.71 587:t 1.43(ng/mL) 41.9 - 263.8 310.6-1:114.7 '.

"t-..
(79.31 (598.2)

1250:t 765 7420:t 2620
1080:t 1.71 7000:t 1.43AUCT (61.3) , (35.3) 6.40

(heng ¡mL) 503 - 3170 3730 - 13300
1079.0 6900.77 5.13 -7.97

(945) (7180)
41.8:t 19.6 6.06:t 2.25

CLIF (47.0) (37.2) 37.1 :t 1.71 5.71 :l 1.43(Uh) 12.6 - 79.5 3.01 - 10.7

(42.4) (5.57)

6.81 :t 2.98

RA (43.8)
6.24:t 1.572.38 - 14.0

(6.71)
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Table 6 4-Hydroxy-Duloxetine Glucuronide Pharmacokinetic Metrics in the Presence and
Absence of Fluvoxamine in CYP2D6 Poor Metabolizers - All Subjects - Study HMOS

N 14 13 14 13

NC:t NC NC:t NC
Tmax (NC) (NC) NC:t NC NC:t NC
(h) 0.00 -12.00 0.00 -12.00

(6.00) (10.00)
195:t87.6 99.3:! 76.1 179:!1.53 82.0:! 1.85Cmax (44.8) (76.6) 0.47

(ng/mL) 77.20 - 418.40 25.85 - 321.50
179.35 83.53 0.35 - 0.61

(176.051 (71.93)

15L:! 92.6 97.0:! 77.0

Clast (60.7) (79.5) 133:!1.70 78.4:! 1.93(ng/mL) 54.40-418.40 21.23 - 321.50
(132.00) (70.04)

142:! 77.7 79.4:! 53.0

Cmin (54.8) (66.7) 125:! 1.66 67.7:! 1.77(ng/mL) 54.40 - 354.50 21.23 - 231.90
(132.00) (64.48)

170:!81.1 88.1 :! 63.5
Cavg (47.7) (72. i)

,..
154:! 1.57 74.1:!1.80 Of

(ng/mL) 67.36 - 378.97 23.53 - 274.43
(159.79) (68.44)

2030:! 972 1050 +763
1840:! 1.57 884:! 1.81AUCT (47.9) (72.5) 0.49

(h-ng/mL) 808 -4550 280 -3290
1841.1 901.14 0.37 - 0.64

(1920) (823)

CUF
(Uh)

0.53:! 0.26

RCmax (48.2)
0.16 - 0.99

(0.46)

0.56:! 0.27

RAUCinf (47.9)
0.16-1.06

£0.49)
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Table 7 5-Hydroxy-6-Methoxy-Ouloxetine Sulfate Pharmacokinetic Metrics in the Presence and
Absence of Fluvoxamine in CYP206 PoorTable 14 Metabolizers - All Subjects - Study
HMOS

N 14 13

NC:iNC NC:iNC
Tmax (NC) (NC) NC:iNC NC:iNC(h) 0.00 -12.00 10.00 - 12.02

(6.00) (11.87)
165:1 46.4 74.0:1 49.2

160:1 1.28 61.1 :I 1.92Cmax (28.1 ) (66.5) 0.38
(ng/mL) 117.8 - 283.6 21.18 - 202.50

160.03 60.61 (0.28, 0.52)
(152.50) (52.49)

119:1 32.5 73.1:1 49.2
Clast (27.3) (67.2)

116:1 1.28 60.2:1 1.93(ng/mL) 79.76 - 190.0 19.48 - 202.50
(113.05) (51.83)

103:!27.2 48.9:1 29.0
Cmin (26.3) (59.3)

101:1 1.26 41.7:1 1.83(ng/mL) 77.76 -177.8 13.55 - 121.50

(98.20) (40.09)
133:1 38.6 60.2:! 38.0 ,~..Cavg (28.9) (63.0)

129:1 1.29 50.5:1 1.87(ng/mL) 94.07 - 235.62 17.07,. 157.77

(121.121 (44.44)
1590:! 461 719 I 456

1540:1 1.28 603:! 1.87AUCT (28.9) (63.3) 0.39
(h-ng ImL) 1130 -2830 203-1890

1-542.39 602.09 (0.29, 0.52)
(1440) (526)

CUF
(Uh)

0.44:! 0.23

RCmax (51.8)
0.11-0.79

(0.34)

0.45:1 0.21

RAUCinf (47.9)
0.12 - 0.73

(0.39)
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Table 8 Ouloxetine Pharmacokinetic Metrics in the Presence and Absence of Fluvoxamine in

CYP206 Poor Metabolizers - Non-Smokers - Study HMOS

N 12 11 12 11

NC :tNC NC:t NC
Tmax (NG) (NC) NC:t NC NC:t NC(h) 2.00 -10.07 0.00 -11.83

(6.00) (6.07)
131 :! 80.9 665:! 237

Cmax (61.9) (35.5) 112:!1.77 628:t 1.44 5.61(ng/ml) 54.9-.307.1 349.7 - 1185.4

(100.4) (696.7)
88.7:! 64.8 562:! 204

Clast (73.1 ) (36.3)
72.7:! 1.87 528:! 1.47(ng/ml) 32.8 - 231.0 288.1 - 998.2

(64.9) (584.1)
85.6:t 62.7 531 :! 201

Cmin (73.2) (37.8)
69.8:t 1.90 499:t 1.45(ng/ml) 25.9 - 231.0 283.5 - 998.2

(63.9) (544.4)
107:! 68.5 602:! 221

Cavg (64.3) (36.7)
90.5:! 1.78 567:! 1.44 .,

(ng/ml) 41.9 - 263.8 310.6-1114.7
(79.3) (598.2)

1270:! 822 7190:! 2630
AUCT (64.5) (36.6)

1080:! 1.78 6770 :!1.44 6.26(heng /ml) 503-3170 3730 -13300
(945) (7180)

42.4 :! 21.0 6.27:! 2.34
CUF (49.7) (37.3)

37.0:! 1.78 5.91 :t 1.44(Uh) 12.6 - 79.5 3.01 -10.7
(42.4) (5.57)

6.61 :! 3.22

RA (48.7)
5.97:! 1.612.38 -14.0

(6.71)
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Table 9 4-Hydroxy-Duloxetine Glucuronide Pharmacokinetic Metrics in the Presence and
Absence of Fluvoxamine in CYP2D6 Poor Metabolizèrs - Non-Smokers - Study HMOS

N 12 11 12 11

NC:iNC NC:iNC
Tmax (NC) (NC) NC:iNC NC:iNC(h) 0.00 -12.00 0.00 -12.00

(6.00) (8.05)
189:1 93.4 99.6:1 82.0

Cmax (49.3) (82.4)
172:1 1.57 80.2:1 1.92 0.47(ng/ml) 77.20 - 418.40 25.85 - 321.50

(153.70) (71.93)
151 :I 101 96.7:1 83.1

Clast (66.7) (85.8)
128:t 1.77 76.1 :I 2.01(ng/ml) 54.40 - 418.40 21.23 - 321.50

(110.40) (70.04)
138:1 83..9 79.7:1 57.2

Cmin (60.7) (71.8) 120:11.71 66.6:t 1.85(ng/ml) 54.40 - 354.50 21.23 - 231.90
(105.76) (64.481

166:t87.4 89.0:1 68.8
Cavg (52.7) (77:3) 1

(ng/ml) 67.36 - 378.97 23.53 - 274.43 148:t 1.62 73.0:1 1.88

(131.21) (68.44)
19801:1050 1060:t 826

AUCT (52.9) (77.6) 1780:t 1.62 872:1 1.89 0.49(h.n~ Iml) 808 -4550 280 -3290
(1560) (823)

ClIF
(lIh)

0.55:1 0.27

RCmax (48.9)
0.16 - 0.99

(0.46)

0.58:t 0.28

RAUCinf (48.4)
0.16 - 1.06

(0.49)
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Table 10 5-Hydroxy-6-Methoxy-Duloxetine Sulfate Pharmacokinetic Metrics in the Presence and
Absence of Fluvoxamine in CYP206 Poor Metabolizers - Non-Smokers - Study HMOS

N 12 11 12 11

NC:iNC NC:iNC
Tmax (NG) (NC) NC:iNC NC:iNC
(h) 0.00 -12.0 10.00 -12.02

(6.00) (11.83)

161 :I 49.0 73.4:1 52.4
Cmax (30.4) (71.5) 156:1 1.30 59.2:t 1.99 0.38
(ng/ml) 117.8-283.6 21.18 - 202.5

(150.25) (52.49)

118:134.7 72.3:! 52.4

Clast (29.3) (72.4) 114+1.30 58.1 :t 2.00
(ng/mL) 79.8 -190.0 19.5 - 202.5

(113.05) (51.83)

102:t 29.3 49.2 :t 31.3
Cmin (28.7) (63.6) 99.1 :t 1.28 41.0:t 1.91
(ng/mL) 77.76 - 177.80 13.55 - 121.50

(95.921 (40.09)

131 :t 41.4 60.5 :t 40.7
Cavg (31.6) (67.3) 126:t 1.30 49.7:t 1.95

~

(ng/mL) 94.07 - 235.62 17.07 - 157.77

(118.08) (44.44)

1570:t 496 724:t 489
AUCT (31.6) (67.6) 1510:t 1.30 593:1 1.95 0.39
(heng ¡mL) 1130 - 2830 203 -1890

(1410) (526)

CUF
(Uh)

0.40 :t 0.17

RCmax (41.4)
0.29 - 0.52

(0.40)

0.40:1 0.18

RAUCinf (44.2)
0.27 - 0.52

(0.40)
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Table 11 Duloxetine Pharmacokinetic Metrics in the Presence and Absence of Fluvoxamine in

CYP206 Poor Metabolizers - Smokers - Study HMOS

N 2 2

NC:!NC NC:t NC
Tmax (NC) (NC) NC:t NC 790:! 1.40(h) 4.00 - 5.97 4.00 -6.00

(4.99) (5.00)
116:! 36.5 812:! 270

Cmax (31.5) (33.2)
113:t 1.38 687:t 1.58 6.07(ng/ml) 90.1-141.7 621.5 -1003.2

(115.9) (812.4)
84.7:! 29.7 723:! 321

Clast (35.1 ) (44.4) 82.1 :! 1.43 NC:!NC(ng/ml) 63.7 - 105.7 496.4 - 950.2

(84.71 (723.3)
70.1 :t 19.7 659 :! 281

Cmin (28.0) (42.7)
68.7:! 1.33 628:t 1.55(ng/ml) 56.2 - 84.0 459.7 - 857.3

(70.1) (658.5)
91.5:! 26.0 732:! 254

Cavg (28.4) (34.7)
89.6:! 1.33 710:! 1.43(ng/ml) 73.1 -109.9 552.3-911.7 ,

~
(91.5) (732.0)

1080 :! 311 8690:! 3010
AUCr (28.7) (34.7)

1060:! 1.34 8430 :! 1.42 7.95(heng ImL) 862 -1300 6560 -10800
(1080) (8690)

38.6:! 11.1 4.90:! 1.70
CUF (28.7) (34.7) 37.8:t1.34 4.75:! 1.42(Uh) 30.7 -46.4 3.70 - 6.10

(38.6) (4.90)

7.96:! 0.495

RA (6.22)
7.95:! 1.06

7.61 - 8.31

(7.96)
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Table 12 4-Hydroxy-Ouloxetine Glucuronide PharmacokineticMetrics in the Presence and

Absence of Fluvoxamine in CYP206 Poor Metabolizers - Smokers - Study HMOS

N 2 2 2 2
NC:lNC NC:iNC

Tmax (NC) (NC) NC:iNC NC:iNC(h) 5.97 - 6.00 11.87 -11.88
(5.99) (11.88)

232:l 25.8 982:l 47.4
Cmax (11.1 ) (48,3) 231 + 1.12 92.3:i 1.65(ng/ml) 213.8 - 250.3 64.69 -131.70

(232.05) (98.20)
162:l 4.88 98.2:i 47.4

Clast (3.01 ) (48.3) 162+1.03 92.3:i 1.65(ng/ml) 158.9 -165.8 64.69 -131.70
(162.35) (98.20)

162:l 4.88 77.6:i 30.4
Cmin (3.01 ) (39.2)

162 + 1.03 74.6:i 1.50(ng/ml) 158.9 - 165.8 56.13-99.13
(162.35) (77.63)

193:i3.79 83.5:i 33.2
Cavg (1.96) (39.7)

193 + 1.02 80.2:i 1.50(ng/ml) 190.74-196.1: 60.07 - 1u6.98 ~.

(193.42) (83.52)
2290:i 38.0 992:l 394

AUCT (1.66) (39.8) 2290 + 1.02 952:i 1.50(heng Iml) 2260 - 2310 713-1270
(2290) (992)

CUF
(Uh)

0.41:i0.16
RCmax (38.2)

0.30- 0.53

(0.41 )

0.43 :l 0.17
RAUCinf (38.3)

0.32 - 0.55
(0.43)
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Table 13 5-Hydroxy-6-Methoxy-Duloxetine Sulfate Pharmacokinetic Metrics in the Presence and
Absence of Fluvoxamine in CYP2D6 Poor Metabolizers - Smokers - Study HMDS

N 2 2 2 2
NC:tNC NC:tNC

Tiiax (NG) (NC) NC:tNC NC:tNC(h) 5.97 -6.0 11.9-11.9
(5.99) (11.88)

188:! 18.7 77.7:t 39.1
Cmax (9.94) (50.3)

188:! 1.10 72.6:! 1.69(ng/ml) 175.2 - 201.7 50.04 -105.3
(188.45) (77.67)

123:t 20.7 77.7:!39.1
Clast (16.8) (50.3) 122:!1.18 72.6:! 1.69(ng/mL) 108.5-137.8 50.0 -105.3

(123.15) (77.67)
111 :! 3.82 47.0:! 16.4

Cmin (3.43) (35.0) 111 :t 1.03 45.5:! 1.43(ng/ml) 108.5 -113.9 35.3 - 58.6

(111.20) (46.95)
148 :! 2.47 58.5:! 26.5

Cavg (1.67) (45.3)
148:! 1.02 55.4:! 1.60 ~,

\(ng/mL) 146.0 - 149.5 . 39.7 -77.2
(147.8) (58.5)

1750:t 24.0 694:! 315
AUCr (1.37) 45.4

1750:! .1.01 658:! 1.60(heng ImL) 1730 -1760 472 - 917
(1750) 694

CUF
(Uh)

0.40:t 0.23

RCmax (57.6)
0.11 - 0.79

(0.33)

0.40:! 0.21

RAUCinf (52.2)
0.12-0.73

(0.36)
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Table 14 Ouloxetine Pharmacokinetic Metrics in the Presence and Absence of Fluvoxamine in

CYP206 Poor Metabolizers - Females - Study HMOS

N 10 10 10 10
NC:t NC NC:t NC

Tmax (NC) (NC) NC:tNC NC:!NC(h) 4.00-10.07 0.00 -11.83
(6.00) (6.00)

141 :t 82.2 751 :t 227
Cmax (58.3) (30.2)

122:! 1.74 718:t1.38 5.88(ng/mL) 54.9 - 307.1 349.7 -1185.4
(111.3) (706.2)

. 101 :! 66.6 641 :t 209
Clast (65.7) (32.6)

84.7:! 1.87 608:! 1.42(ng/mL) 32.8 - 231.0 288.1 - 998.2
(71.7) (603.8)

94.8 :t 65.3 596:t 206
Cmin (69.0) (34.6)

77.9:! 1.93 564:! 1.42(ng/mL) 25.9 - 231.0 283.5 - 998.2

(68.1) (553.6)
116:! 70.6 674:!218

Cavg (60.9) (32.3) 99.7 :! 1.77 642:! 1.40 ~(ng/mL) 41.9 - 263.8 310.6 - n 14.7

(89.9) (621.2)
1390:! 849 8040:! 2590

AUCT (61.3) (32.3)
1190:! 1.77 7660:! 1.40 6.43(heng /mL) 503 - 3170 3730 -13300

(1070) (7440)
38.6:t 20.3 5.51 :! 2.08

CLIF (52.5) (37.7)
33.7:! 1.77 5.22:! 1.40(Uh) 12.6 -79.5 3.01 -10.7

(37.8) (5.38)

7.16:! 3.33

RA (46.5)
6.44:! 1.662.38 -14.0

(6.96)

C:\dmautop\temp\CKavanagh DataReviewssNDA21-427 SE-011 Duloxetine GADReview21-427 SE-O 11 OCP Review.docPage 32 of 50
Last pnnted 12/6/2006 11 :47:00 AM .

GAD duloxetine Page 233 of 361



Table 15 4-Hydroxy-Duloxetine Glucuronide Pharmacokinetic Metrics in the Presence and

Absence of Fluvoxamine in CYP206 Poor Metabolizers - Females -Study HMOS

N 10 10 .
NC:t NC NC:t NC

Tmax (NC) (NG) NC:t NC NC:t NC(h) 5.97 -12.00 0.00-12.00
(7.00) (9.00)

212:!90.5 105:t 86.8
Cmax (42.8) (82.7) 197:t1.47 82.5:! 2.02(ng/ml) 128.8-418.4 25.9 - 321.5

(194.0) (69.3)
170+101 103+87.8

Clast 59.3 85.4
149 + 1.67 79.0+2.12. (ng/ml) 69.5-354.5 21.2-321.5

154.8 67.4
155:! 82.9 81.8:! 60.6

Cmin (53.4) (74.0)
139:! 1.62 66.9:t 1.93(ng/ml) 69.5 - 354.5 21.2 - 231.9

(154.85) (60.3)
184:! 83.9 91.7:! 72.6

Cavg (45.6) (79.2) 170:!1.51 73.7:! 1.97 ~(ng/ml) 101.9 - 379.0 23.5 - 274.4
(180.09) (64.3)

2190:! 1010 1100:! 873
AUC't (45.9) (79.7)

2020:! 1.51 878:! 1.97(h-ng Iml) 1210 -4550 280-3290
(2160) (768)

ClIF
(lIh)

0.47:! 0.2

RCmax (48.7)
0.16 - 0.86

(0.44)

0.48:! 0.2

RAUCinf (44.4)
0.16 - 0.81

(0.49)
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Table 16 5-Hydroxy-6-Methoxy-Ouloxetine Sulfate Pharmacokinetic Metrics in the Presence and
Absence of Fluvoxamine in CYP206 Poor Metabolizers - Females - Study HMOS

N 10 10 10 10
NC:iNC NC:iNC

Tmax (NC) (NC) NC:iNC NC:iNC(h) 0.0 -12.00 10.0 - 12.02
(6.0) (11.85J

176:151.1 72A:i 54.6
Cmax (29.0) (75.4) 170:11.31 57.7:1 2.02(ng/mL) 117.8 - 283.6 21.18 -202.50

(158.45J (51.49)
126:l 35.4 71.3:i 54.5

Clast (28.0) (76.5)
122:l 1.30 56.6:i 2.04(ng/mL) 79.76 - 190.00 19.48 - 202.50

(115.65J (51.16J
107:i31.0 46.0:i 31.2

Cmin (28.9) (67.9)
104:i 1.30 38.3:1 1.89(ng/mL) 77.76 -177.80 13.55 -121.50

(98.20) (37.71)
141 :l 43.4 57.8:l41.7

Cavg 30.8 72.2 'fC

~(ng/ml) 94.1 - 235.0 17.07 -157.77 136:l 1.32 47.0:i 1.96

124.0 42.84
1680:i 520 690:i 501

AUCT (31.0) (72.6)
1620:i 1.32 560:1 1.96(heng ImL) 1130 -2830 203 -1890

(1470J (507J
25.5:i 6.34 86.4:l 54.8

CUF (24.8) (63.4)
24.7:i 1.32 71.4:i1.96(Uh) 14.1 - 35.4 21.1 - 197

(27.2J (79.0)

0.57:i 0.20

RCmax (34.7)
0.34 - 0.68

(0.68J

0.60:i 0.18

RAUCinf (29.9)
0.39 - 0.72

(0.69)
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Table 17 Duloxetine Pharmacokinetic Metrics in the Presence and Absence of Fluvoxamine in

CYP2D6 Poor Metabolizers - Males - Study HMOS

4 3

NC:lNC NC:fNC
Tmax (NC) (NC) NC:fNC NC:lNC(h) 2.00 -6.00 6.00-8.05

(5.00) (8.00)
97.5:l 49.8 . 479:! 135

Cmax (51.0) (28.1)
89.5:! 1.59 468:! 1.31 5.23(ng/ml) 62.2 -169.1 372.6 - 630.7

(79.4) (435.0)
55.0:f 18.8 409:f 153

Clast (34.3) (37.4)
52.6:! 1.40 392:! 1.42(ng/mL) 39.4 -79.1 300.5 - 584.1

(50.7) (342.9)
55.0:l 18.8 399:l 136

Cmin (34.3) (34.0)
52.6:! 1.40 385:! 1.38(ng/ml) 39.4-79.1 300.5 - 554.1

(50.7) (342.9)
75.3:! 32.1 448:f 133

Cavg (42.6) (29.8)
70.7:! 1.49 435:! 1.33 ~(ng/ml) 50.6 -120.0 344.1 - 598.2

(65.2) (400.3)
902:! 386 5360:! 1610

AUCT (42.8) (30.1 )
847:! 1.49 5210:!1.33 6.15(heng ImL) 604 -1440 4100 -7180

(783) (4800) .
49.9:l 17.9 7.88:! 2.12

CUF (35.8) (26.9)
47.2:f 1.49 7.68:! 1.33(Uh) 27.8 -66.3 5.57 -9.75

(52.8) (8:33)

5.66:f 0.996
RA (17.-)

5.60:f1.184.98 -6.80
(5.19)
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Table 18 4-Hydroxy-Ouloxetine Glucuronide Phannacokinetic Metrics in the Presence and

Absence of Fluvoxamine in CYP206 Poor Metabolizers - Males - Study HMOS

N 4 3 4 3

NC:iNC NC:iNC
Tmax (NG) (NG) NC:iNC NC:iNC(h) 0.00-6.00 8.05-12.00

(4.00) (10.00)
155:1 75.1 80.9:1 14.9

Cmax (48.5) (18.4)
142:f 1.65 80.0:f 1.20(ngfml) 77.20 - 254.90 68.9-97.6

(144.00) (76.2)
110+57.8 77.3+12.9

Clast 52.8 16.7
98.9+1.69 76.6+1.18(ngfml) 54.4-188.5 65.0-90.7

97.8 76.2

108:f 58.8 71.4:1 13.7
Cmin (54~3) (19.2)

97.2:f 1.71 70.5:f 1.20(ngfml) 54.40 - 188.50 61.8 - 87.1

(94.97) (65.2)
134:f 70.7 76.2:f 13.7

Cavg (52.6) (18.0) 121 :! 1.69 75.4:f1.19 ~-(ngfml) 67.36 - 230.2T 65.6 - 91.6

(119.96) (71.3)
1610:! 849 912:! 160

AUCT (52.7) (17.6) 1450:!1.69 903:! 1.19(h.ng Iml) 808 -2760 787 -1090
(1440) (856)

CUF
(Uh)

0.73:! 0.3

RCmax (38.9)
0.43 - 0.99

(0.78)

0.82:! 0.3

RAUCinf (38.11 )
0.47 - 1.06

(0.92)
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Table 19 5-Hydroxy-6-Methoxy-Ouloxetine Sulfate Pharmacokinetic Metrics in the Presence and
Absence of Fluvoxamine in CYP206 Poor Metabolizers - Males - Study HMOS

4 3 4 3

Tmax 4.0 - 6.0 10.02 - 12.0
(h) (5.0) (12.0)

138 j; 11.2 79.5 j; 32.6
Cmax (8.10) (41.0) 137 j; 1.08 74.0 j; 1.63(ng/ml) 123.9-151.1 42.21': 102.70

(137.9) (93.54)
101 j; 14.6 79.3 j; 32.4

Clast (14.4) (40.9) 100 j; 1.17 73.9 j; 1.63(ng/ml) 80.5 - 114.4 42.2 - 102.1

(104.9) (93.54)
94.3 j; 12.9 58.5 j; 21.9

Cmin (13.6) (37.5) 93.6 j; 1.15 55.3 j; 1.54(ng/ml) 79.4 - 107.0 34.0 - 76.4
(95.4) (65.01)

115 j; 12.6 68.2 j; 26.1
Cavg 11.0 38.2 114j;1.12 64.1 j; 1.57(ng/ml) 96.9-126.4 38.2-84.9

~
118.1 81.5

1380 j; 151 816j;311
AUCT (10.9) (38.1 ) 1370 j; 1.12 768 j; 1.57(h-ng/ml) 1160 - 1520 458 - 1010

(1410) (978)
29.4 j; 3.49 55.9 j; 27.2

CUF (11.9) (48.7) 29.2j;1.12 52.1 j; 1.57(Uh) 26.4 - 34.4 39.5 - 87.4
(28.3) (40.9)

0.45 j; 0.24

RCmax (54.4)
0.11-0.79

(0.34)

0.46 j; 0.23

RAUCinf (49.6)
0.12-0.73

(0.39)
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7.2.2.2 Effect of Duloxetine on CYP1A2 -- Study SBCR

The average increase in theophyllne AUCoo is 20% with a range of -6% to approximately 60% using a
duloxetine dose that will mimic exposures in Female CYP2D6 poor metabolizers.

Based on the results of studySBCR there may be a clinically significant inhibition of CYP1 A2 by
duloxetine under steady-state conditions, especially in female CYP2D6 poor metabolizers. The true
extent of this interaction cannot be determined by the present study. In addition, the present study was
designed and reported in stich a way as to minimize the abilty to detect or recognize the presence of any
_ interaction even with a single dose of aminophyllne.

This was a single-center, single-blind, randomized, two-way crossover study in 19 nonsmoking, healthy
female subjects between the ages of 18 and 65 years who are CYP2D6 extensive metabolizers.

In this study Duloxetine 60 mg (3 x 20 mg) or placebo was administered BID for 4.5 days. Four hours
after the last dose of duloxetirie, aminophyllne 250 mg in D5W was given over 30 minutes. The 250-mg
dose of aminophyllne (ethylenediamine salt) is equivalent to a 197.5-mg dose of theophylline.

This study is similar in design to study HMBF that was submitted in the original NDA was conducted in 10
healthy non-smoking adult males using similar dosages. That study failed to find an interaction in males,
although the upper limit of the 90% CIon the geometric mean ratio for Cmax was 1.25. Consequently the
original NDA review concluded that duloxetine did not significantly inhibit CYP1A2

For the present study the sponsor's conclusions are as follows: "The pharmacokinetics oftheophyllne are
not affected in the presence of duloxetine. Thus, duloxetine is unlikely to have a clinically significant effect
on the metabolism of drugs that are substrates of CYP1A2 enzyme."

This conclusion is open to discussion.

Results are shown in Table 20.

Appropriate aspects of the study design include the use of females, as females tend to have higher
duloxetine exposures than males and the use of steady-state dosing of a higher than typical dose ofduloxetine. --
Unfortunately there are a number of aspects of the study design and analysis that inappropriately bias the
results in favor of not finding an interaction.

Most importantly the sponsor exclusively uses CYP2D6 extensive metabolizers in this study. Since these
subjects wil have much lower concentrations than poor metabolizers, if an interaction is due to
competitive inhibition by duloxetine itself this would significantly minimize the ability to detect an
interaction, and any interaction may be more pronounced in poor metabolizers.

Secondly, the sponsor inappropriately bases their conclusion on the 90% Ci of the differences in AUCt,
which has an upper limit of 1.25. However, this is not the appropriate metric for a single dose of
theophyllne. When the appropriate metric of AUCòo is used, the upper limit is 1.27 thus the criteria for bio-
inequivalence are reached. Since, the interaction is more pronounced at lower theophyllne
concentrations, the use of AUCt instead of AUCoo skews the data to not detect an interaction. In addition,
since only a small percent of the AUCoo is extrapolated, this difference in conclusions cannot be
dismissed as due to extrapolation errors. When changes in individual subjects are examined the average
increase in AUCoo is 20% with a range of -6% to approximately 60%.

The sponsor bases their claim of no interaction on comparisons using all subjects, including the subject
that did not complete both arms. The theophyllne AUCinf data from this subject is in the absence of
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duloxetine and is the 6th lowest. Consequently data from this subject will skew the findings in the direction
of not finding an interaction.

On the other hand, the dose of aminophylline was administered 4 hours after dosing with duloxetine,
although this wil result in peak ~oncentration of each drug occurring close to each other, i.e. 4.5 hours for
theophyllne and for duloxetine at around 5 - 6 hours, the shorter half-life of theophyllne results in a
greater ratio of duloxetine to theophyllne the longer after dosing and thus more inhibition the longer after
dosing. Consequently the extent of inhibition may be less when theophyllne exposures are compared
under steady-state conditions than would be predicted from this single dose experiment.

An appropriately designed study would examine thè effect of steady-state dosing on theophylline kinetics
in CYP2D6 poor metabolizers. In addition, it's diffcultto predict the extent of the interaction in smokers
whose CYP1A2 are induced and who would likely be receiving higher doses of theophyllne.

'..
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Table 20 Theophyllne Pharmacokinetic Metrics in the Absence and Presence of Duloxetine _
StudySBCR .

N 19 18 19 18 18 18 19/18 1874.8 f 10.4 74.8 f 10.4Weight (13.9) (13.9) 74.2 74.2(kg) 58.7 - 94.8 58.7 - 94.8 (14.1) (14.1)f76.7) f76.7j
0.51 :t 0.03 0.5:t 0.0Duration (5.66) (0.0) 0.51 0.50(h) 0.5 - 0.62 0.5 - 0.5 (5.18) (0.00)(0.50j (0.50j
491:t 23.1 498:1 5.21

Rint (4.70) 1.05 490 498(mg/h). 404.92 - 499.4 483.3 - 499.4 (5.08) (1.06)(499.40j (499.401
7.33:1 1.91 7.87 f 1.46

110.4 :120.0
Cmax (26.0) (18.6( 7.12 7.75

7.02 7.65 1.09
1.09 (18.1)

(pg/ml) 4.74- 12.3 5.91-11.1 (24.6) (18.2) (1.01,1.18) 81.6 - 151.9(7.02j f7.57)
(109.8jNCINC NC INCtmax (NC) (NC) NC NC(h) 0.47 - 2.00 0.45 - 2.00 (NC) (NC)(0.75) (0.50)

86.6:! 31.7 101 I 32.5
AUC(O-tlast) (36.6) (32.4) 81.6 96.0

78.35 92.95 1.19(pgoh/ml) 45.0 - 167 52.0 - 190 (36.5) (31.7)
(1.3, 1.25)179.6j (98.5j

67.9:! 18.5 75.0 I 16.9
.AUC(0-24) (27.3) (22.6) 65.6 73.2(pg.h/ml) 43.4-114 51.8-115 (27.5) (22.7)(65.9) (76.0)

88.1 :! 33 103 I 35.4'

119.9 I 16.9
AUC(O-~) (37.5) (34.2) 82.8 98.4

79.46 95.29 1.20
1.199 (14.1)

(pg.hlml) 46.1-174 54.4 - 206 (37.0) (32.5) (1.13,1.27) 94.2 -158.3(80j (99.9)
(116.1) ,

;¡1.5 I 1.1 2.5:! 2.3AUCextrap (74.2) (92.5) 1.02 1.58(%) 0.10 - 3.8 0.14-7.6 (131) (141)(1.04j (1.31j
NC:!NC NC:!NCt12 (NC) (NC) 10.0 11.6

9.78 11.55 1.18(h) 4.55 - 15.3 5.49 - 19.8 (33.1) (34.5) (1.10,1.27)(10.3) (11.6j
2.53:! 0.882 2.10:! 0.647

CL (34.9) (30.8) 2.38 2.01
2.49 2.07 0.83(Uh) 1.14 - 4.28 0.959 - 3.63 (37.0) (32.5) (0.79,0.88)f2.47j (1.98j

31.3:! 7.9 32.0:1 9.0Vss (25.2) (28.2) 30.6 31.0
30.69 31.19 1.02(l) 22.1 - 56.4 21.5 - 58.9 (22.8) (25.5) (0.97,1.06)(31.0j (28.5j

13.4 I 3.94 16.3:1 5.3
MRT (29.4) (32.7) 12.8 15.4(h) 6.0 - 20.4 7.2 - 26.7 (32.7) (35.3)(136j (15.6j
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7.3 Special Population Studies

7.3.1 Breast Feeding and Lactating Women - Study SBCS

Study SBCS was also submitted and reviewed as labeling supplement N21-427 SLR-009 submitted
January 23'd, 2006. OCP labeling recommendations for the sponsor were included in the review for SLR-
009 and the reader is referred to that review for more details.

The sponsor's primary conclusion in that submission was as follows:

'The estimated daily ;nfant dose of duloxetrne from breast milk is approx;mately 7 Jig (range 4 to 15 Jig), or
about 1/10,000 the total daily maternal dose (80 mg). The estimated daily ;nfant dose based on body
weight normaHzation is about 2 Jig '¡kg/day, or appróx;mately O. 14% of the maternal dose. '

Major comments from the reviewer included the following:

'The effect of changing breast milk composrton during the typ;cal course of breast feeding was not
exam;ned and thrs wrf have an effect on the partitioning into breast mrlk. However, the general
conclusions are probably not affected.

The excret;on of metabolites into human breast milk was not exam;ned.

As duloxetrne in breast milk ;s not entedc coated up to the entire dose an infant receives may be
converted to naphthol in the acidic env;ronment of the stomach, thus the safety we are concerned with is
not duloxetrne but naphthol. In spite of th;s the absolute amount appears to be quite low, although the
amount deHvered from metabolites ;s unknown. '

~
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7.4 Pharmacodynamics

7.4.1 Thalamic Serotonin Receptor Binding - Study HMDZ

Results indicate that doses above 40 mg daily are unlikely to add additional clinical benefit.

Study HMDZ was an investigation of the dose and concentration response of duloxetine vs. binding to
thalamic sertotonin transporters in 15 healthy adult males 20 - 29 years of age using Positron Emission
Tomography (PET), by measuring displacement of C1C)- DASB. The result sup'port a dose of

The study was conducted in 2 parts.

Part A

In Part A 4 groups of 3 subjects were treated with a single oral dose of Duloxetine 5 mg, 20 mg, 40 mg, or
60 mg after breakfast as shown below: .

Group 1:
Group 2:
Group 3:
Group 4:

5 mg single dose group (5 mg capsule x 1)
20 mg single dose group (20 mg capsule x 1)
40 mg single dose group (20 mg capsule x 2)
60 mg single dose group (20 mg capsule x 3)

n = 3

n = 3
n = 3
n = 3

PartS

In Part B (Group 5), 3 subjects were treated with duloxetine 60 mg po after breakfast once daily for 7
days as shown below:

Group 5: 60 mg multiple dose group (20 mg capsule x 3) n = 3

PKlPD Assessments

Timing of PKlPD assessments are shown for parts A and B are shown in Table 21 and Table 22
respectively.

Table 21 Flow Chart for Single Dose Duloxetine PK I PD Assessments in PET Study HMDZ Part A ~

PET All
doses

Plasma Drug
Cone

All

doses
All

doses

60mg
only

60mg
only

60mg
only

60mg
only

60mg
only

60mg
only

Table 22 Flow Chart for Multiple Dose Duloxetine PK I PO Assessments in PET Study HMDZ Part'S

~!asma Drug Cone x x x
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Results:

Receptor Occupancy at 6 hours after a Single Dose

Figure 1 and Figure 2 show the dose and concentration effect profiles for thalamic serotonin transporter
receptor occupancy 6 hours after a single dose. The apparent EDso and ECso's are reported as 7.9 mg
and 3.7 ng/ml respectively. The raw data for the dose and receptor occupancy is shown in Table 23.

According to the sponsor:

The effective range of serotonin transporter occupancy that is expected to provide clinical effects has not
been fully elucidated at this point, but serotonin transporter occupancy of approximately 80% has been
reported in patients under treatment with SSRls such as paroxetine or citalopram. For L Y248686
(duloxetine) in this study, estimates based on the Part A dose/occupancy curve indicated that a dose of at
least 40 mg would be required in order to achieve serotonin transporter occupancy in the estimated
effective range of 80%. '

It should be noted that this is only an apparent receptor occupancy percentage the drug is needed to
displace the PET ligand and the occupancy is determined by the ratio of the ratios of the concentrations
of each of the binding substances to their respective Km's. Thus the occupancy at a particular
concentration under clinical conditions in the absence of the PET ligand is likely to be higher at any
concentration. In addition because of the potential for differences in uptake of drug across the blood brain
barrier concentration effect relationships are likely to be different at different times post dose, and this
needs to be considered in comparing occupancy rates across drugs.

Time Course of Receptor Occupancy Offset

The time course of offset of receptor occupancy as compared to changes in duloxetine plasma
concentrations after single and multple dosing are shown in Figure 3 and Figure 4 respectively, and the
data are shown in Table 24 and

Table 25. It's readily apparent from these figures and tables that offset from the receptor is much slower
than elimination from plasma.

Table 26 shows a comparison of duloxetine half-lives for receptor offset and for plasma.
,
1
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Figure 1 Percent (%) Serotonin Transporter Receptor Occupancy 6 hours after a Single, Dose
VS. Dose - Study HMDZ
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Figure 2 Percent (%) Serotonin Transporter Receptor Occupancy 6 hours after a Single Dose

vs. Ouloxetine Plasma Concentration - Study'HMDZ
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Table 23 Data of Percent (%) Serotonin Transporter Receptor Occupancy 6 hours after a Single
Dose VS. Dose - Study HMDZ

Thli 11.4- I Semoî ttsoer occ iJy io siol!le-dos admslloo (%
%)

Doe(mg) Subjec No. 6haf f&ai,¡SD

lImillOl est fro
a nCllf1le

S 01.1 - 43.6:1 8.8

01.2 - 38.8
Ql.3

20 02.1 - 7l3:t 5.3

G2-2 - 11.
02-3 ,

40 03-1 - 80.6:14_8
G3.3 - 83.S
03-4

60 04-1 - 81.:1 4-3

04-3 - 88.
04

b(4)
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Figure 3 Percent (%) Serotonin Transporter Receptor Occupancy and Duloxetine Plasma

Concentration VS. Time after a Single Dose - Study HMDZ
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Figure 4 Percent (%) Serotonin Transporter Receptor Occupancy and Duloxetine Plasma

Concentration VS. Time after a Repeat Daily Doses of 60 mg - Study HMDZ
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Table 24 Percent (%) Serotonin Transporter Receptor Occupancy vs. Time after a Single Dose of
Duloxetine - Study HMDZ

. Tab i 1.4-2, Time-ur cli in sen trsp ocWlCY (%) in slngle-
adniation (60 nu:)

~ G4.' G41 04-4 Mean :fSD1í a:
adstoi (h

6 81,8:14.3
25 71.9tS.1
53 44!iLt5.J

b(4)

Table 25 Percent (%) Serotonin Transporter Receptor Occupancy and Duloxetine Plasma

Concentration vs. Time after 7 Repeat Daily Doses of 60 mg - Study HMDZ
Thble lL4-4Serni in~ ocupay ('l) in 7-dy R!eated.dose admilIon

(60 )i~j

~.TIi afte
G5-1 GS-i G5-3 Mean i:SD

adinStrQA Otè

6 84.3.! t.Sh .49 11.9:f 2.6
78 . " 47.l + 3.7

b\~)

Table 26 Comparison of Duloxetine Thalamic Serotonin Receptor Occupancy and Plasma Half-
lives after Multiple Dosing - Study HMDZ
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7-diireøed-de adinistron

Half-fire (hr)
Subjts Ocpacy Pla

ccmcertrnon
os-i
O$-2 .

i . ..

0$-3 ~. ..

Meaif: SD 9O.3:t ".0 IO.S :tOA
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7.4.2 PK/PD of Efficacy and Safety in GAD

The protocols for the GAD efficacy studies included in this submission were searched for any additional
pharmacokinetic information that may have been collected.

There were no occurrences of the term pharmacokinetic in the following protocols.

F1J-MC-HMBR DuJoxetine Hydrochloride 60 mg or 120 mg Once Daily Compared with Placebo in
Patients with Generalized Anxiety Disorder

F1J-MC-HMDT Duloxetine Hydrochloride Once Daily Compared with Placebo in the Treatment of
Generalized Anxiety Disorder

F1J-MC-HMDU A Comparison of Duloxetine Hydrochloride, Venlafaxine Extended Release, and
Placebo in the Treatment of Generalized Anxiety Disorder

"-
~
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7.5 Biopharmaceutic Issues

7.5.1 Bioequivalence Study for Manufacturing Site Change - Study HMCE

Study HMCE was an open-label, randomized, single-dose, two-penod, crossover study to test the
bioequivalence of 60 mg duloxetine hydrochlonde capsules (20% w/w) manufactured at Lilly del Caribe,
Inc., Carolina, Puerto Rico (test) to 60-mg capsules manufactured'at Eli Lilly and Company, Indianapolis,
Indiana facility (reference), in 24 healthy male and female smoking and non-smoking. East Asian
(Chinese) and West Asian, CYP2D6 extensive metabolizers under fasting conditions. According to the
sponsor each manufactunng site used the identical unit formula and essentially the sáme manufacturing
process.

The capsules manufactured at the two sites are bioequivalent as indicated by the data in Table 27, and a
biowaiver for the lower strengths is appropnate.

The effects of gender smoking and ethnicity may be found in the appropriate sections of this review but
typically the numbers of women and non-Chinese are too small to draw any firm conclusions.

Table 27 Bioequivalence of Duloxetine 60 mg Capsules Manufactured at Lilly del Caribe (test) to
Capsules Manufactured at lilly Indianapolis, Indiana (reference) - Study HMCE

l=lfi~~i~1!:~i~ral~lIllîlßJa"
N 24 24 24 24

70.6:! 10.3 70.6:! 10.3

Wt (14.5) (14.5)
(kg) 53.6 - 89.3 53.6 ~ 89.3

(70.55) (70.551

6.3:! 1.0 6.3:! 1.4 0.00
Tmax (15.2) (21.7) (-4.00, 2.00)
(hrs) 4 - 8 4 - 8

(6) (6) P = 0.844
39.3:! 23.1 40.0:! 25.2

Cmax (58.9) (63.1) 32.6 32.9 1.01
(ng/ml) 9.8 -106 12.7 -119

(0.94, 1.09)

134.05) (32.1)
664.8 :! 484.9 654.0 :! 504.2

AUCt (72.9) (771 ) 521 ' 511
0.98

(ng/ml x hr-1) 156-2170 202 - 2310
(0.90, 1.06)

(497) 1522.5)

714.1 :! 534.4 678.0 :! 529.8
AUCinf (74.8) (78.2) 555 531 0.96
(ng/ml x hr-1) 161-2290 214 - 2480

(0.86, 1.06)
(515) (535.5)

5.4:! 7.3 3.6:! 2.0

AUCextrap (136.1) (56.6)
(%) 1.13 - 38.3 1.08 - 8.99

(3.8) 13.1)

124.2:! 77.8 123.1 :! 62.5
CUF (62.7) (50.7)
(Uhr) 26.2 - 372 24.2 - 281

(116.5) (112)

1939.4 :!
1858.8:! 902.8

Vz 1016.6
(48.6)(52.4)(L) 609 - 4830 562 - 4370

(1655) (1740)

12.7:! 9.2 11.0 :! 2.1
t% (72.5) (19.5)
(hrs) 6.7 - 54.8 6.55 - 17.8

110.45) (10.7)
a Tmax values are Median of Diferences (Min, Max)
b p.value for Wilcoxon Signed Rank Test
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7.5.2 BE Study for Capsule Composition - Study HMEB

Study HMEB was a randomized. unblended, single dose, 2-way crossover, bioequivalence study under
fed conditions of duloxetine 20 mg capsules encapsulated with gelatin or Hydroxy-Methyl-Propyl-
Cellulose capsules in 16 healthy male presumably Japanese volunteers between 20 and 50 years of age.

Although not stated, since this study was conducted in Japan by Shinogi Pharmaceuticals the
manufacturing sites and or formulations may be different than in the US.

Table 28 Bioequivalence of of Duloxetine 20 mg HPMC Capsules (test) to Gelatin Capsules
(reference) - Study HMEB

16 15

Tmax 5.7:f 1.0 5.9:f 0.7
(hr) (17.5) -(11.9)

4.0 - 8.0 5.0 - 7.0

Cmax 12.5:f 4.5 13.3:f 6.1

(ng/ml) (36.0) (45.9)
4.0 - 19.2 0.0 - 22.4

AUCO-48 185.8:f 76.1 192.0:f 90.2

(ng/ml x hr-1) (41.0) (47.0)
48.0 - 341.4 0.0 - 327.9

AUCinf 198.0:f81.1 205.7:f 98.0

(ng/ml x hr-1) (41.0) (47.6)
54.5 - 357.4 0.0 - 357.7

MRT 18.34:f 2.90 18.85:f 4.02
1.012

(hr) (15.8) (21.3)
(0.975,1.051)13.37 - 25.20 13.01 - 29.36

, ".'10:99:f 2.22 11.19:f 2.72 "t%ß
(20.2) (24.3)

1.015
(hr) 6.87 - 14.20 6.99 - 16.30 (0.952, 1.082)

t%ì.z 10.56:f 2.01 10.67:f 2.67
0,988

(hr) (19.0) (25.0)
(0.955, 1.023)7.42-15.14 7.02 - 17.20

C:\dmautop\temp\CKavanagh DataReviewssNDA21-427 SE-011 Duloxetine GADReview21-427 SE-011 OCP Review.docPage 49 of 50
Last pnnted 1216/2006 11:47:00 AM

GAD duloxetine Page 250 of 361



8 SIGNATURES

Ronald E. Kavanagh, BS Pharm, Pharm.D., Ph.D., OCPIDCP-1 Date

Raman Baweja, Ph.D., Team Leader, OCP/DCP-1 Date

CC:
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

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

--------------------------------------------------------------------------------------------------------------------
/s/- -- - - -- -- - - - - --- - - ---

Ron Kavanagh
12/6/2006 11:47:52 AM
BIOPHACEUTICS

Raman Bawej a
12/6/2006 03: 52 :11 PM
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"

Department of Health and Human Services
Food and Drug Administration

Form Approved: OMB No. 0910-0513
Expiration Date: 07/31/06

See OMS Statement on Page 3.

NDANUMBER

21-427
NAME OF APPLICANT / NDA HOLDER

Eli Lily and Company

PATENT INFORMATION SUBMITTED WITH THE
FILING OF AN NDA, AMENDMENT, OR SUPPLEMENT

For Each Patent That Claims a Drug Substance
(Active Ingredient), Drug Product (Formulation and

Composition) and/or Method of Use

The following is provided in accordance with Section 505(b) and (c) of the Federal Food, Drug, and Cosmetic Act.
TRADE NAME (OR PROPOSED TRADE NAME)
Cymbalta ™

STRENGTH(S)
20mg, 30mg, 60mg

ACTIVE INGREDIENT(S)
Duloxetine Hydrochloride

t:
APR 2 7 2006

DOSAGE FORM
Capsules, Delayed Release, Oral (20mg, 30mg, 60mg)

This patent declaration form is required to be submitted to the Food and Drug Administration (FDA) with an NDA application,
amendment, or supplement as required by 21 CFR 314.53 at the address provided in 21 CFR 314.53(d)(4).
Within thirt (30) days after approval of an NDA or supplement, or within thirt (30) days of issuance of a new patent, a new patent
declaration must be submitted pursuant to 21 CFR 314.53(c)(2)(ii) with all of the required information based on the approved NDA
or supplement. The informat.ion submitted in the declaration form submitted upon or after approval wil be the only information relied
upon by FDA for listing a patent in the Orange Book.

For hand-written or typewriter versions (only) of this report: If additional space is required for any narrative answer (Le., one
that does not require a "Yes" or "No" response), please attach an additional page referencing the question number.

FDA wil not list patent information if you fie an incomplete patent declaration or the patent declaration indicates the
patent is not eligible for listing.

For each patent submitted for the pending NDA, amendment, or supplement referenced above, you must submit all the
information described below. If you are not submitting any patents for this pending NDA, amendment, or supplement,
com lete above section and sections 5 and 6.

a. United States Patent Number
5,023,269

d. Name of Patent Owner
Eli Lily and Company

Address (of Patent Owner)
P. O. Box 6288

City/State
Indianapolis, IN

ZiP Code
46206-6288

FAX Number (if available)

317-276-3861

Telephone Number

317-276-2958
E-Mail Address (if available)

patents(£lily.com

e. Name of agent or representative who resides or maintains
a place of business within the United States authorized to
receive notice of patent certification under section
505(b)(3) and 0)(2)(B) of the Federal Food, Drug, and
Cosmetic Act and 21 CFR 314.52 and 314.95 (if patent
owner or NDA applicanUholder does not reside or have a
place of business within the United States)

cr General Patent Counsel, Eli Lilly and Company

Address (of agent or representative named in 1.e.)
P. O. Box 6288

City/State
Indianapolis, IN

zip Code
46206-6288

FAX Number (if available)

317-276-3861

Telephone Number
317-276-2958

E-Mail Address (if available)

patents(£lily.com

f. Is the patent referenced above a patent that has been submitted previously for the

approved NDA or supplement referenced above?"

g. If the patent referenced above has been submitted previously for listing, is the expiration
date a new expiration date?

X Ves DNo

Dves X No

FORM FDA 3542a (7103) Page 1
psc Media Ar (301)443.1090 EF
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For the patent referenced above, provide the following information on the drug substance, drug product and/or method of
use that is the subject of the pending NDA, amendment, or supplement.

2.1 Does the patent claim the drug substance that is the active ingredient in the drug product
described in the pending NDA, amendment, or supplement? X Yes

2.2 Does the patent claim a drug substance that is a different polymorph of the active
ingredient described in the pending NDA, amendment, or supplement? 0 Yes

2,3 If the answer to question 2.2 is "Yes," do you certif that, as of the date of this declaration, you have test data
demonstrating that a drug product containing the polymorph will perform the same as the drug product
described in the NDA? The type of test data required is described at 21 CFR 314.53(b). 0 Yes

2.4 Specify the polymorphic form(s) claimed by the patent for which you have the test results described in 2.3.

DNo

X No

DNo

.5 Does the patent claim only a metabolie of the active ingredient pending in the NDA or supplement?
(Complete the infomiation in section 4 below if the patent claims a pending method of using the pending
drug product to administer the metabolie.)

2.6 Does the patent claim only an intermediate?
DYes X No

DYes X No
2.7 If the patent referenced in 2.1 is a product-by-process patent, is the product claimed in the

patent novel? (An answer is required only if the patent is a product-by-process patent.) DYes DNo

3.1 Does the patent claim the drug product, as defined in 21 CFR 314.3, in the pending NDA,
amendment, or supplement?

3.2 Does the patent claim only an intermediate?
X Yes DNo

DYes X No
3.3 If the patent referenced in 3.1 is a product-by-process patent, is the product claimed in the

patent n"ovel? (An answer is required only if the patent is a product-by-process patent.) DYes DNo

Sponsors must submit the information in section 4 separately for each patent claim claiming a method of using
product for which approval is being sought. For each method of use claim referenced, provide the following information:
4.1 Does the patent claim one or more methods of use for which approval is being sought in

the pending NDA, amendment, or supplement?

4.2 Patent Claim Number (as listed in the patent)
20

the pending drug

X Yes DNo

4.2a If the answer to 4.2 is
"Yes," identify with speci-
ficity the use with refer-
ence to the proposed
labeling for the drug
product.

Does the patent claim referenced in 4.2 claim a pending method
of use for which approval is being sought in the pending NDA,
amendment, or su plement X Yes 0 No

Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

Cymbalta is a selective serotonin and norepinephrine reuptake inhibitor for oral administration.
Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytic actions of
duloxetine .in humans are unkown, these actions are believed to be related to its potentiation of
serotonergic and noradrenergic activity in the CNS.

4.2 Patent Claim Number (as listed in the patent)
21

Does the patent claim referenced in 4.2 claim a pending method
of use for which approval is being sought in the pending NDA,
amendment, or supplement X Yes 0 No

Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

Cymbalta is a selective serotonin and norepinephrine reuptae inhibitor for oral administration.
Although the exact mechanÎsms of the antidepressant, central pain inhibitory and anxiolytic actions of
duloxetine in humans are unkown, these actions are believed to be related to its potentiation of
serotonergic and noradrenergic activity in the CNS.

4.2a If the answer to 4.2 is
"Yes," identify with speci-
ficity the use with refer-
ence to the proposed
labeling for the drug
product.

FORM FDA 3542a (7/03)
Page 2
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.14.2 Patent Claim Number (as listed in the patent)

Does the patent claim referenced in 4.2 claim a pending method
22 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNa
.4.2a .If the anSwer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identif with speci- Cymbalta is a selective serotonin and norepinephrine reuptake inhibitor for oral administration.
ficity the uSe with refer-

Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytic actions ofence to the proposed
labeling for the drug duloxetine in humans are unkown, these actions are believed to be related to its potentiation of
product. serotonergic and noradrenergic activity in the CNS.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
23 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indicaüon or method of use information as identified specifcally in the approved labeling.)

"Yes," identify with speci- Cymbalta is a selective serotonin and norepinephrine reuptake inhibitor for oral administration.
ficity the use with refer-
ence to the proposed Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytic actions of
labeling for the drug duloxetine in humans are unkown, these actions are believed to be related to its potentiation of
product. serotonergic and noradrenergic activity in the CNS.

4.2 Pàtent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
24 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identify with speci- Cymbalta is a selective serotonin and norepinephrine reuptake inhibitor for oral administration.
ficity the use with refer-

Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytic actions ofence to the proposed
labeling for the drug duloxetine in humans are unkown, these actions an~ believed to be related to its potentiation of
product. serotonergicand noradrenergic activity in the CNS.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
25 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identified specifcally in the approved labeling.)

"Yes," identify with speci- Cymbalta is a selective serotonin and norepinephrine reuptake inhibitor for oral administration.
ficity the use with refer-

Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytic actions ofence to the proposed
labeling for the drug duloxetine in humans are unkown, these actions are believed to be related to its potentiation of
product. serotonergic and noradrenergic activity in the CNS.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
26 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identify with speci- Cymbalta is a selective serotonin and norepinephrine reuptae inibitor for oral administration.
ficity the use with refer-

Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytc actions ofence to the proposed
labeling for the drug duloxetine in humans are unown these actions are believed to be related to its potentiation of
product. serotonergic and noradrenergic activity in the CNS.

4.2 Patent Claini Nuniber (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
27 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Ves DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifically in the approved labeling.)

"Yes." identify with speci- Cymbalta is a selective serotonin and norepinephrine reuptae inhibitor for oral administration.
ficity the use with refer-

Although the exact mechanisms of the antidepressant, central pain inhibitory and anxiolytic actions ofence to the proposed
labeling for the drug duloxetine in humans are unown, these actions are believed to be related to its potentiation of
product. serotonergic and noradrenergic activity in the CNS.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
28 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identify with speci-
Cymbalta is indicated for the treatment of major depressive disorder (MDD)

ficity the use with refer-
ence to the proposed
labeling for the drug
product.

.
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i 4.2 Patent Claim Number (as listed in the patent)

Does the patent claim referenced in 4.2 claim a pending method
29 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo

.
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identified specifically in the approved labeling.)

"Yes," id6"tify with speci-
Cymbalta is indicated for the treatment of major depressive disorder (MOD)

ficity the use with refer-
ence to the proposed
labeling for the drug
product.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
30 of use for which approval is being sought in the pending NDA,

amendment, or suoolement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identif with speci-
Cymbalta is indicated for the treatment of major depressive disorder (MOD)ficity the use with refer-

ence to the proposed
labeling for the drug
product.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
31 of use for which approval is being sought iii the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identify with speci- Cymbalta is indicated for the treatment of major depressive disorder (MOD)
ficity the use with refer-
ence to the proposed
labeling for the drug
prodUct.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
32 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identify with speci-
Cymbalta is indicated for the treatment of Generalized Anxiety Disorder (GAD)ficity the use with refer-

ence to the proposed
labeling for the drug
pròduct.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
33 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identify with speci-
Cymbalta is indicated for the treatment of Generalized Anxiety Disorder (GAD)ficity the use with refer-

ence to the proposed
labeling for the drug
product.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
34 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identif with speci-
Cymbalta is indicated for the treatment of Generalized Anxiety Disorder (GAD)ficity the use with refer-

ence to the proposed
labeling for the drug
product.

4.2 Patent Claim Number (as listed in the patent) Does the patent claim referenced in 4.2 claim a pending method
35 of use for which approval is being sought in the pending NDA,

amendment, or supplement X Yes DNo
4.2a If the answer to 4.2 is Use: (Submit indication or method of use information as identifed specifcally in the approved labeling.)

"Yes," identify with speci- Cymbalta is indicated for the treatment of Generalized Anxiety Disorder (GAD)
ficity the use with refer_
ence to the proposed
labeling for the drug
product.

I
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6.1 The undersigned declares that this is an accurate and complete submission of patent information for the NDA,
amendment, or supplement pending under section 505 of the Federal Food, Drug, and Cosmetic Act. This time-
sensitive patent information is submited pursuant to 21 CFR 314.53. i attest that i am familar with 21 CFR 314.53 and
this submission complies with the requirements of the regulation. i verify under penalty of perjury that the foregoing
is true and correct.
Warning: A wilful/y and knowingly false statement is a crimina/offense under 18 U.S.C. 1001.

6.2 Authorized Signature of NDA ApplicanUHolder or Patent Owner (Attorney, Agent, Representative or
other Authonzed Offcial) (Provide Information below)

Date Signed

NOTE: Only an NDA applicant/holder may submit this declaration directly to the FDA. A patent owner who is not the NDA applicant/
holder is authorized to sign the declaration but may not submit it directly to FDA. 21 CFR 314.53(c)(4) and (d)(4).

Check applicable box and provide information below.

o NDA ApplicanUHolder X NDA Applicants/Holder's Attorney, Agent (Representative) or other
Authorized Offcial

o Patent Owner o Patent Ownets Attorney, Agent (Representative) or Other Authorized
Offcial

Name
Arvie J. Anderson

Address
P. O. Box 6288

CitylState

Indianapolis, IN

zip Code
46206-6288

Telephone Number

317-277-7217

FAX Number (if available)

317-276-3861
E-Mail Address (if available)
patentstClily.com

he public reportg burden for this collection of inforration has been estimated to average 9 hours per response, including the time for revieWing

instrctions, seaching existing daa sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send

comments regarding this burden estimate or any other aspect ofthis collection of information, including suggestions for reducing this burden to:

Food and Drug Administration
CDER (HFD-007)
5600 Fishers Lane
Rockvile, MD 20857

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of
information unless it displays a currently valid OMS control number.
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INFORMATION AND INSTRUCTIONS FOR FORM 3542a

PATENT INFORMATION SUBMITTED WITH THE FILING
OF AN NDA, AMENDMENT OR SUPPLEMENT

General Information

· To submit patent information to the agency the appropriate

patent declaration form must be used. Two forms are available
for patent submissions. the approval status of your New Drug
Application wil determine which form you should use.

· Form 3542a should be used when submitting patent
information with originl NDA submissions, NDA amendments
and NDA supplements prior to approval.

· Form 3542 should be used after NDA or supplemental

approval. This form is to be submitted within 30 days after
approval of an application. This form should also be used to
submit patent informtion relating to an approved supplement

under 21 CFR 314.53(d) to change the formulation, add a new
indication or other condition of use, change the strength, or to
make any other patented change regarding. the drug, drug
product, or any method of use.

· Form 3542 is also to be used for patents issued after drug
approval. Patents issued after drug approval are required to be
submitted within 30 days of patent issuace for the patent to be
considered "timely fied."

· Only information from form 3542 wil be used for Orange
Book Publication pUrposes.

. Forms should be submitted as described in 21 CFR 314.53. An
additional copy of form 3542 to the Orange Book Staff wil
expedite patent publication in the Orange Book. The Orange
Book Staff address (as of July 2003) is: Orange Book Staff,
Offce of Generic Drugs OGD/HFD-610, 7500 Standish Place,
Rockville, MD 20855.

· The receipt date is the date that the patent information is date

stamped in the central document room. Patents are considered
listed on the date received.

· Additional copies of these form may be downloaded from the
Internet at: http://fòrms.psc.gov/forms/fdahtm/fdahtm.html.

First Section

Complete all items in this section.

1. General Section

Complete all items in this section with reference to the patent
itself.

i c) Include patent expiration date, including any Hatch-Waxman
patent extension already granted. Do not include any
applicable pediatric exclusivity. The agency will include
pediatric exclusivities where applicable upon publication.

1 d) Include full address of patent owner. If patent owner resides
. outside the U.S. indicate the country in the zip code block.

Ie) Answer this question if applicable. If patent owner and NDA
applicantJolder reside in the United States, leave space

blank.

2. Drug Substance (Active Ingredient)

Complete all items in this section if the patent claims the drug
substance that is the subject of the pending NDA, amendment, or
supplement.

2.4) Name the polymorphic form of the drug identified by the
patent.

2.5) A patent for a metabolite of the approved active ingredient
may not be submitted. If the patent claims an approved
method of using the approved drug product to administer
the metabolite, the patent may be submitted as a method of
use patent depending on the responses to section 4 of this
form.

2.7) Answer this question only if the patent is a product-by-
process patent.

3. Drug Product (Composition/Formulation)

Complete all items in this section if the patent claims the drug
product that is the subject of the pending NDA, amendment, or
supplement.

3.3) An answer to ths question is required only if the referenced
patent is a product-by-process patent.

4. Method of Use

Complete all items in this section if the patent claims a method of
use of the drug product that is the subject of the pending NDA,
amendment, or supplement.

4.2) Identify by number each claim in the patent that claims the
use(s) of the drug for which approval is being sought.

Indicate whether or not each individual claim is a claim for
a methodes) of use of the drug for which approval is being

sought.

4.2a) Specify the part of the proposed drug labeling that is
claimed by the patent.

s. No Relevant Patents

Complete this section only if applicable.

6. Declaration Certification

Complete all items in this section.

6.2) Authorized signature. Check one of the four boxes that best
describes the authorized signatue.

FORM FDA 3542a (7/03)
Page 6
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ITEM 14: CLAIED EXCLUSIVITY

Eli Lily and Company (Lily) claims a three-year period of exclusivity for the use of
Cybalta urthe treatment of generalized aniety disorder as provided in 2 i C.F .R. §
314.108(b)(5) and 21 U.S.C. §§ 355(c)(3)(E)(iv) and 355(j)(5)(F)(iv). The present
supplemental application contain reports of new cliical investigations (other thn
bioavailabilty studies) that were conducted or sponsored by Lily, and that are essential
to the approval of tls supplementa application, as follows:

1. "New Clincal Investigation": To the best of Lily's knowledge and

belief, each of the clinical investigations iricluded in this supplemental
application meets the definition of a "new clinical investigation" set fort

in 21 C.F.R. § 314.108(a);
2. "Essential to Approval": Lily has thoroughly searched the scientific

literatue for all pUblished studies and publicly available report of
clinical investigations relevant to the approval being requested in this
supplement. No such studies or publicly ãvailable reports were identified.
Therefore the cltnical investigations contained in this application are
essential to approval as defined in 21 C.F.R. § 314.108(a).

3. "Conducted or Sponsored By Lily": Lily was the sponsor named in the

Fonn FDA-1571 for an investigational new drg applicaton, INDNo.
37,071, under which the new clinical investigation(s) that are essential to
the approval of its appliçation were conducted.

1

//
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EXCLUSIVITY SUMMARY

NDA#21-427 SUPPL # SEI-OIl HFD# 120

Trade Name Cymbalta

Generic Name duloxetine hydrochloride

Applicant Name Eli Lily

Approval Date, If Known See DFS for signature page

PART I is AN EXCLUSIVTY DETERMINATION NEEDED?

I. An exclusivity determination wil be made for all original applications, and all dficacy
supplements. Complete PARTS II and II ofthis Exclusivity Summary only if you answer "yes" to
one or more of the following questions about the submission.

a) Is it a 505(b)(l), 505(b)(2) or efficacy supplement?
YES~ NoD

If yes, what type? Specify 505(b)(1), 505(b)(2), SEl, SE2, SE3,SE4, SE5, SE6, SE7, SE8

505bl

c) Did it require the review of clinical data other than to support a safety claim or change in
labeling related to safety? (If it re-quired review only of bioavailability or bioequivalence
data, answer "no. ")

-'~

YES~ NoD_

If your answer is "no" because you believe the study is a bioavailability study and, therefore,

not eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your
reasons for disagreeing with any arguments made by the applicant that the study was not
simply a bioavailabilty study.

If it is a supplement requiring the review' of clinical data but it is not an effectiveness
supplement, describe the change. or claim that is supported by the clinical data:

d) Did the applicant request exclusivity?

Page i
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YEsD NO~

If the answer to (d) is "yes," how many years of exclusivity did the applicant request?

e) Has pediatric exclusivity been granted for this Active Moiety?
YESD NO~

If the answer to the above question in YES, is this approval a result of 
the studies submitted in

response to the Pediatric Written Request?

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS AT THE END OF THIS DOCUMENT.

2. Is this drug product or indication a DESI upgrade?
YEsD NO~

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS

ON PAGE 8 (even if a study was required for the upgrade).

P ART II FIV-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either # 1 or #2 as appropriate)

:;

1. Single active ingredient product.

Has FDA previously approved under section 505 of 
the Act any drug product containing the same

active moiety as the drug under consideration? Answer "yes" ifthe active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular ester or salt (including salts with hydrogen.
or coordination bonding) or other non-covalent derivative (such as a complex, chelate, or clathrate)
has not been approved. Answer "no" if the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce an already approved active moiety.

YES~ NoD

If"yes," identitY the approved drug product(s) containing the active moiety, and, ifknown, the NDA

#(s).

NDA# 21-733 Diabetic Periphal Neuropathic Pain

Page 2
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NDA# 21-427 Cymba1ta

NDA#

2. Combination product.

If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously
approved an application under section 505 containing anyone of the active moieties in the drug
product? If, for example, the combination contains one never-before-approved active moiety and
one previously approved active moiety, answer "yes." (An active moiety that is marketed under an
OTC monograph, but that was never approved under an NDA, is considered not previously
approved.)

YEsD NO~

If"yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA

#(s).

NDA#

NDA#

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II is "NO," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8. (Caution: The questions in part II of the summary should
only be answered "NO" for original approvals of new molecular entities.)
IF "YES," GO TO PART III.

"(

PART III THRE-YEAR EXCLUSIVITY FOR NDAs AN SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new
clinical investigations (other than bioavailabilty studies) essential to the approval ofthe application
and conducted or sponsored by the applicant." This section should be completed only if the answer
to PART II, Question 1 or 2 was "yes."

i. Does the application contain reports of clinical investigations? (The Agency interprets "clinical
investigations" to mean investigations conducted on humans other than bioavailability studJes.) If
the application contains cliniCal investigations only by virtue of a right of reference to clinical
investigations in another application, answer "yes," then skip to question 3(a). Ifthe answer to 3(a)
is "yes" for any investigation referred to in another application, do not complete remainder of
summary for that investigation.

YES ~ NoD
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IF "NO," GO DIRECTLY TO THE SIGNATUR BLOCKS ON PAGE 8.

2. A clinical investigation is "essential to the approval" ifthe Agency could not have approved the
application or supplement without relying on that investigation. Thus, the investigation is not
essential to the approval if 1) no clinical investigation is necessary to support the supplement or
application in light of previously approved applications (i.e., information other than clinical trials,
such as bioavailability data would be suffcient to provide a basis for approval as an ANDA or
505(b )(2) application because of what is already known about a previously approved product), or 2)
there are published reports of studies (other than those conducted or sponsored by the applicant) or
other publicly available data that independently would have been suffcient to support approval-of
the application, without reference to the clinical investigation submitted in the application.

(a) In light of previously approved applications, is a clinical investigation (either conducted
by the applicant or available from some other source, incl~ding the published literature)
necessary to support approval of the application or supplement?

YESrg NoD

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval
AND GO DIRECTLY TO SIGNATUR BLOCK ON PAGE 8:

(b) Did the applicant submit a list of published studies relevant to the safety and
effectiveness ofthis drug product and a statement that the publicly available data would not
independently support approval of the application? '

YES D NOrg '~

(I) If the answer to 2(b) is "yes," do you personally know of any reason to disagree
with the applicant's conclusion? If not applicable, answer NO.

YEsD NOrg

If yes, explain:

(2) Ifthe answer to 2(b) is "no," are you aware of published studies not conducted or
sponsored by the applicant or other publicly available data that could independently
demonstrate the safety and effectiveness of this drug product?

YEsD NOrg

If yes, explain:

Page 4
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(c) If the answers to (b)(l) and (b)(2) were both "no," identifY the clinical
investigations submitted in the application that are essential to the approval:

HMBR-a placebo controlled 9 week, adult, fixed dose (60, 120 mg or pbo)study.
HMT- a flexible dose (60-120 mg, or pbo), placebo controlled, 10 week study.

· HMDU- a flexible dose placebo- and active-controlled, 10 week study (duloxetine: 60 to
120 mg , venlafaxine ER: 75-225 mg or pbo).

Studies comparing two products with the same ingredient(s) are considered to be bioavailability
studies for the purpose ofthis section.

3. In addition to being essential, investigations must be "new" to support exclusivity. The agency
interprets "new clinical investigation" to mean an investigation that l) has not been relied on by the
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does
not duplicate the results of another investigation that was relied on by the agency to demonstrate the
effectiveness of a previously approved drug product, i.e., does not redemonstrate something the
agency considers to have been demonstrated in an already approved application.

a) For each investigation identified as "essential to the approval," has the investigation been
relied on by the agency to demonstrate the effectiveness of a previously approved drug
product? (If the investigation was relied on only to support the safety of a previously
approved drug, answer "no. ")

Investigation # 1 YES 0
YES 0

NO~

NO~

,
~

Investigation #2

If you have answered "yes" for one or more investigations, identifY each such investigation
and the NDA in which each was relied upon:

b) For each investigation identified as "essential to'the approval", does the investigation
duplicate the results of another investigation that was relied on by the agency to support the
effectiveness of a previously approved drug product?

Investigation # i YES 0
YES 0

NO~

NO~Investigation #2
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If you have answered "yes" for one or more investigation, identifY the NDA in which a
similar investigation was relied on:

c) Ifthe answers to 3 
(a) and 3(b) are no, identifY each "new" investigation in the application

or supplement that is essential to the approval (Le., the investigations listed in #2( c), less any
that are not "new"):.

same as 2C

4. To be eligible for exclusivity, a new investigation that is essential to approval must also have
been conducted or sponsored by the applicant. An investigation was "conducted or sponsored by"
the applicant if, before or during the conduct of the investigation, 1) the applicant was the sponsor of
the IN named in the form FDA 1571 fied with the Agency, or 2) the applicant (or its predecessor
in interest) provided substantial support for the study. Ordinarily, substantial support will mean
providing 50 percent or more of the cost of the study.

a) For each investigation identified in response to question 3( c): if the investigation was
carried out under an IN, was the applicant identified on the FDA 1571 as the sponsor?

Investigation #1

IND # 38,838 YES rg NoD
Explain: .".~

Investigation #2

IND # 38,838 YES D NoD
Explain:

(b) For each investigation not carried out under an IND or for which the applicant was not
identified as the sponsor, did the applicant certifY that it or the applicant's predecessor in
interest provided substantial support for the study?

Investigation # 1

Page 6

GAD duloxetine Page 266 of 361



YES D
Explain:

NoD
Explain:

Investigation #2 !

!

!NOD
! Explain:

YES D.
Explain:

(c) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe that
the applicant should not be credited with having "conducted or sponsored" the study?
(Purchased studies may not be used as the basis for exclusivity. However, if all rights to the
drug are purchased (not just studies on the drug), the applicant may be considered to have
sponsored or conducted the studies sponsored or conducted by its predecessor in interest.)

YEsD NoD

If yes, explain:

--------------------------------------------------------------------------------------------------------------------------------
,
.;

Name of person completing form: Felecia CurtisTitle: RPM .
Date: 2/12/07

Name of OffcelDivision Director signing form: Thomas Laughren, MD
Title: Division Director

Form OGD-011347; Revised 05/10/2004; formatted 2/15/05
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PEDIATRIC PAGE
(Complete for all fied original applications and effcacy supplements)

NDA/BLA#: 21-427 Supplement Type (e.g. SE5): 1 Supplement Number:--

Stamp Date: April 27, 2006 Action Date: February 27, 2007

HFD_ Trade and generic names/dosage form: Cymba Ita (duloxetine hydrochloride) Capsules

Applicant: Eli Lily & Company Therapeutic Class: Anti-anxiety

Indication(s) previously approved: Major Depressive Disorder/ Diabetic Peripheral Neuropathy

Each approved indication must have pediatric studies: Completed, Deferred, and/or Waived.

N umber of indications for this application(s): 1

Indication #1: Generalized Anxiety Disorder

Is there a full waiver for this indication (check one)?

o Yes: Please proceed to Section A.

XNo: Please check all that apply: ..Partial Waiver --Deferred _Completed
NOTE: More than one may apply

Please proceed to Section B, Section C, and/or Section D and complete as necessary.

iection A: Fully Waived Studies

Reason(s) for full waiver:

o Products in this class for this indication have IJeen studìedllabeled for pediatric population
o Disease/condition does not exist in children

o Too few children with disease to study
o There are safety concerns

o Other:

~

If studies are fully waived, then pediatric information is complete for this indication. If there is another indication, please see
Attachment A. Otherwise, this Pediatric Page is complete and should be entered into DFS.

ISection B: Partially Waived Studies

Age/weight range being partially waived:

Min_
Max_

k~kg_ mo._mo._ yr.--
yr.-1

Tanner Stage_
Tanner Stage_

. Reason(s) for partial waiver:

o Products in this class for this indication have been studiedllabeled for pediatric population
o Disease/condition does not exist in children

o Too few children with disease to study
o There are safety concerns

o Adult studies ready for approval
o Formulation needed

o Other: Diffcult to accurately diagnosis and treat children in this age range
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NDA 21-427
Page 2

If studies are deferred. proceed to Section C. If studies are completed, proceed to Section D. Otherwise, this Pediatric Page is
complete and should be entered into DFS

¡Section C: Deferred Studies

Age/weight range being deferred:

Min
Max_

k~ mo.k~mo._ yr.-. Tanner Stage_
yr. 17 Tanner Stage_

Reason(s) for deferral:

o Products in this class for this indication have been studiedllabeled for pediatric population
o Disease/condition does not exist in children

o Too few children with disease to study
o There are safety concerns

o X Adult studies ready for approval
o Formulation needed

Other: Effcacy for this indication not yet established in the adult population.

Date studies are due (mm/dd/yy): 6/30/08

If studies are completed, proceed to Section D. Otherwise, this Pediatric Page is complete and should be entered into DFS

I Section D: Completed Studies

Age/weight range of completed studies:

Min
Max_

kg_k~ mo._mo.-, yr._yr._ Tanner Stage_
Tanner Stage_ ;;

Comments:

lfthere are additional indications, please proceed to Attachment A. Otherwise, this Pediatric Page is complete and should be entered
into DFS

This page was completed by:

(See appended electronic signature pagel

L T Felecia Curtis, RN, Regulatory Project Manager

cc: NDA 21-427

HFD-960/ Grace Carmouze

FOR QUESTIONS ON COMPLETING THIS FORM CONTACT THE DIVISION OF PEDIATRIC DRUG
DEVELOPMENT, HFD-960, 301-594-7337.

(revised 12-22-03)

"
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DEBARMENT
CERTIFICATION

sNDA Application No.: 21-427

Drug Name: Cymbalta (duloxetine hydrochloride)

Pursuant to the provisions of 21 U.S.c. 335a(k)(l), Eli Lily and Company, through
Gregory T. Brophy, Ph.D., hereby certifies that it did not and wil not use in any capacity
the services of any person debared under Section (a) or (b) (21 U.S.C. 335a(a) or (b)) of
the Generic Drug Enforcement Act of 1992, in connection with the above referenced
application.

ELI LILLY AND COMPAN

Gregory Trophy, Ph.D.

Director, .S. Regulatory Affairs

Date: April 18, 2006
\.
4

Duloxetine Hydrocholoride (L Y248686) Debarment Certifcation
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Page lofl... ."-_.. _..". . ..~.- -._- - - -- ---
l~o.~AP~r~v~:_ u.MB No. 0.910 - 0297_ Expiration Date: Decmbe 31. 2006 See instrctions for OMB _Statemenl

,Iii -~-E;~~~~-~N-TO~-H~LTH AN~ HUMA~ ! PRESCRIPTION DRUG USER FEESERVICES i
_~o~l)_ ~!4l) DRUG ADMINIST~T10N ¡ g9YeRSHEEI______

--
i
!

II
¡¡

! r

i 1. APPLlCANrS NAME AND ADDRESS
!

i . ELI LILLY AND CO
¡ i Michelle Folz
¡ ¡ lilly Corporate Center
; ¡ indianapolis IN 46285
:rUS

-

2. TELEPHONE NUMBER
317-433-2787

;

t-,
!

-I! ',

I

¡

¡ l. .... --.-..,._.-----_.._-_.. - ..... --_. - -

; :13. -PRODUCT NAME
Duloxetine hydrochlonde ( Cymbalta )

. USER FEE 1.. NUMBER
PD3006509 ,

.¡

7. IS THIS APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCLUSIONS? IF SO, CHECK THE
"UCABLE EXCLUSION.

lARGE VOLUME PARENTERA DRUG PROÒUCT (1 A 505(b)(2) APPLICATION THAT DOES NOT REQUIRE A
., ROVED UNDER SECTION 505 OF THE FEDERAL FOOD. FEE
:~..- .JG, AND COSMETIC ACT BEFORE 9/1/92 (Self
- - Explamitory) - _- -
, ()THEAPPLICATION QUALIFIES FOR THE ORPHAN () THE APPLICATION ISSUBMITIED BY A STATE OR _!

EXCEPTION UNDER SECTION 736(a)(1)(E) of the Federal FEDERAL GOVERNMENT ENTITY FOR A DRUG THAT IS NOT:¡ FoOd,Drug, andCosmetlcAct _ --- DISTRIBUTED COMMERCIALLY .i
M. HAS A WAIVEROF AN APPLICATION FEE BEEN GRANTED FOR THIS APPllCA nON? (1 YES (X NO j~ . ¡

Public reporting burden for this collection of information is estimated to average 30 minutes per response. including the time i
for reviewinginstrctions. searching existing data sources,gathenng and maintaining the data neeed, and completing and ;

, reviewing the collecton ofinformation.Send comments regarding this burden estimate or any other aspect of this collecion of
¡nfonnation.including suggestions for reducig this burden to:

Departent of Health and Human Service Food and Drug Administrtion
Food and Drug Administrtion COER, HFD~94
CBER. HFM-99_ 12420 Parklawn Dnve, Room 3046
1401 Rockville Pike Rocile, MD20852
Rockvile. MD 20852-1448

::\

An agency may not conduct or ¡

spnsor, and a person is not ;
required to respond to, a collection !
of inforiation unless it displays â !
currently valid OMB control ìnumber. j

i

, rrSGÑÃTURE OF A~i"HÕ IZED ëOMPANY
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MEMORANDUM DEPARTMENT OF HEALTH AN HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: February 23, 2007

FROM: Thomas P. Laughren,M.D.
Director, Division of Psychiatry Products
HFD-130

SUBJECT: Recommendation for approval action for Cymbalta for Generalized Anxiety
Disorder (GAD) (short-term efficacy only)

TO: FileNDA 21-427/S-011

(Note: This overview should be fied with the 4-26-06 original submission of this
supplemental NDA.)

1.0 BACKGROUN

Cymbalta (duloxetine) is an SNRI that is approved for the treatment of both MDD and diabetic
peripheral neuropathic pain. This supplement seeks a claim for the short-term treatment of
GAD, in a dose range of 60 to 120 mg/day. The studies supporting this claim were conducted
under IND 38,838, and a pre-supplemental NDA meeting was held with the sponsor on 8- i 7-05.

2.0 CHEMISTRY

There were no CMC issues that required a review.

3.0 PHARMCOLOGY

There were no pharmacology/toxicology issues that required a review.

4.0 BIOPHARMACEUTICS

The results of 7 clinical pharmacology studies were submitted as part of this supplement.

Several labeling changes have been made based on these stúdies.
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5.0 CLINICAL DATA

5.1 Effcacy Data

5.1.1 Overview of Studies Pertinent to Effcacy

There were 3 double-blind, randomized, parallel-group, placebo-controlled, short-term (9 to 10
weeks) efficacy and safety trials in this program. These studies evaluated Cymbalta in adult
outpatients with GAD in a dose range of 60 to 120 mg/day. The primary endpoint was change
from baseline to endpoint in HAM-A total score. One of 

these studies was fixed dose in design
(HMBR) and the other two were flexible dose (HMDT and HMDU). HMBR evaluated doses of
60 and 120 mg/day, and was positive for both doses on the HAM-A, with no indication of any
advantage of the higher dose over the lower dose. The 2 flexible dose studies evaluated the dose
range of 60 to 120 mg/day, and again, both were positive on the HA-A. The Sheehan
Disability Scale (SDS) was the designated key secondary endpoint for all 3 studies, and was also
positive for all 3 studies, including both doses in HMBR..

5.1.2 Comment on Other Important Clinical Issues Regarding the Effcacy Data

Evidence Bearing on the Question of 
Dose /Response for Efficacy

As noted, the results of the only fixed dose study (HMBR) did not suggest any advantage of the
120 mg/day dose over the 60 mg/day dose. I agree with Drs. Khin and Glass that labeling wil
need to be clear that there was no demonstrated advantage ofthe higher dose.

Secondary Effcacy Variables

As noted, the SDS was the designated key secondary endpoint for these studies, and was positive
for all 3. Thus, this finding can be included in labeling.

Clinical Predictors of Response 

Exploratory analyses were done to detect subgroup interactions on the basis primarily of age,
gender, and race. There was no indication of any difference in effectiveness based on these
subgroups.

Size of Treatment Effect

The effect sizes observed in these trials were similar to those seen in other positive GAD trials.

2
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Duration of Treatment

The sponsor presented no data pertinent to longer-term efficacy for GAD in this supplement.
There is, however, a randomized withdrawal study for this indication underway (HMDV). We
wil request that they submit the results of this study as a phase 4 commitment.

5.1.3 Conclusions Regarding Effcacy Data

The sponsor has, in my view, provided suffcient evidence to support the claim of short-term
efficacy of Cymba Ita in the treatment of GAD.

5.2 Safety Data

5.2.1 Clinical Data Sources for Safety Review and Overview of Findings

The safety data for this supplement were derived from a total of n=668 patients with GAD
exposed to Cymbalta across the 3 clinical trials comprising this program. The observed common
adverse events profie was consistent with that seen in other programs with this drug. There was
the expected slight increase in heart rate and blood pressure. One surprising finding was a weak
signal for QTc increase (+4.5 msec for drug vs -1.3 msec for placebo). This finding was
inconsistent with negative findings in clinical trials for the other 2 indications studied (MDD and
DNP) and negative findings in a thorough QT study.

5.2.2 Safety Findings from Other Sources

Based on consults from OSE based on AERS reports, we have added language to labeling
regarding reports of serious skin reactions and reports of hallucinations. We have also added
language regarding hyperglycemia, and made several other changes to labeling based on new
findings.

5.2.3 Conclusions Regarding Safety of 
Cymba Ita in the Treatment of GAD

The common adverse event profile for Cymbalta in GAD is quite similar to that seen for
Cymbalta in the other approved indications, and can be adequately characterized in labeling.

5.3 Clinical Sections of Labeling

We have made a number of modifications to the sponsor's proposed labeling, and have asked the
sponsor to make a number of changes, and in some cases, provide new information. We have
incorporated new language pertinent to 3 CBE supplements. We reached agreement with the
sponsor on final labeling on 2-22-07.

3
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6.0 WORLD LITERATURE

The sponsor provided literature references that were reviewed by Dr. Glass. These provided no
new information that would change conclusions about the approvability ofthis application.

7.0 FOREIGN REGULATORY ACTIONS

To my knowledge, Cymbalta is not approved anywhere at this time for the treatment of GAD.

8.0 DSI INSPECTIONS

Inspections were conducted at 3 sites, and data from all 3 were deemed to be acceptable.

10.0 LABELING AND APPROVAL LETTER

10.1 Labeling

As noted, we reached agreement with the sponsor on final labeling on 2-22-07.

10.2 Foreign Labeling

To my knowledge, Cymbalta is not approved anywhere at this time for the treatment ofMDD.

10.3 Approval Letter

The approval letter includes final agreed upon labeling and requests for phase 4 commitments.

11.0 CONCLUSIONS AND RECOMMENDATIONS

I believe that Lily has submitted sufficient data to support the conclusion that Cymbalta is

effective and acceptably safe in the treatment of GAD. We have reached agreement on final
labeling, and we wil issue an approval letter.

cc:
Orig NDA 21-427/S-011
HFD-130
HFD-130/TLaughren/MMathislNhin/RGlass/FCurtis

DOC: Cymbalta _GAD _ Laughren _ AP _ Memo.doc

4
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---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/
---------------------------------------------------------------------------------------------------------------------

---------------------
Thomas Laughren
2/23/2007 01: 08: 09 PM
MEDICAL OFFICER
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ACTION PACKAGE CHECKLIST

BLASTN#
NDA Supplement # S-Ol I

Proprietary Name: Cymbalta
Established Name: Duloxetine hydrochloride
Dosage Form: 20, 30, 40 & 60 mg

RPM: Felecia Curtis

NDAs:
NDA Application Type: ig 505(b)(I) D505(b)(2)

Effcacy Supplement: D505(b)(I) D505(b)(2)

IfNDA, Effcacy Supplement Type SE-I

Applicant: Eli Lily and Company

(A supplement can be either a (b)(l) or a (b)(2) regardless
of whether the original NDA was a (b)(I) or a (b)(2).
Consult page I of the NDA Regulatory Filng Review for
this application or Appendix A to this Action Package
Checklist.)

Division: DPP Phone # 796-0877
505(b)(2) NDAs and 505(b)(2) NDA supplements: Not applicable
(N/A)
Listed drug(s) referred to in 505(b)(2) application (NDA #(s), Drug
name(s)):

Provide a brief explanation of how this product is different from the
listed drug.

o Ifno listed drug, check here and explain:

Review and confirm the information previously provided in
Appendix B to the Regulatory Filng Review. Use this Checklist .to
update any information (including patent certification
information) that is no longer correct.

o Confirmed
Date:

o . Corrected

· Proposed action

..CO.;)
.:. User Fee Goal Date

.:. Action Goal Date (if different)

.:. Actions

· Previous actions (specif type and date for each action taken)

.:. Advertising (approvals only)

Note: If accelerateq approval (2 i CFR 3 14.5 1 0/60 1.4 l), advertising must have been
submitted and reviewed (indicate dates of reviews)

ig Requested in AP letter

o Received and reviewed

Version: 7/12/06
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Page 2

. .:. Application Characteristics

Review priority: l' Standard 0 Priority
Chemical classification (new NDAs only):

-~::~~-~_-:~r: :_--;'::-~-:_:':~;;~~~~~:~~:--;:c-:- :~~~

NDAs, SLAs and Supplements:
o FastTrack
o Rollng Review
o CMA Pilot i
o CMA Pilot 2

o Orphan drug designation

NDAs: Subpart H
o Accelerated approval (2 i CFR 314.510)

o Restricted distribution (21 CFR 3 14.520)

Subpart I

o Approval based on animal studies

BLAs: Subpart E
o Accelerated approval (21 CFR 601.41)

o Restricted distribution (2 i CFR 601.42)

Subpar H
o Approval based on animal studies

NDAs and NDA Supplements:
o OTCdrug

Other:

Other comments:

.:. Application Integrity Policy (AlP)

· Applicant is on the AlP

· This application is on the AlP

· Exception for review (fle Center Director's memo in Administrative
Documents section)

· OC clearance for approval (fle communication in Administrative
Documents section) NIA

.:. Public communications (approvals only)

· Offce of Executive Programs (OEP) liaison has been notified of action 

· Press Offce notified of action

~~~- -_~_i ,--~:"- --',-_~-:~'~_~- -:~ -,.-~~__. -.~

0 Yes l' No

,0 Yes l' No

0 Yes l' No

--'9,,_
'"0 Yes 0 Not an AP action

~ - ',- -- ~ ~ -- . - ? -- - - ,.,. -, - ~
-.- .' ~ , _ _ ~ A -__ ' _ ,,-_

l' Yes 0 No

t8 Yes 0 No

o None
t8 FDA Press Release

. t8 FDA Talk Paper
o CDERQ&As
o Other

· Indicate what types (if any) of information dissemination are anticipated

Version: 7/12/2006
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Page 3

,.:. Exclusivity

· NDAs: Exclusivity Summary (approvals only) (fle Summary in Administrative
Documents section)

"~"_:,3Y :.::~:'- ~.'.;::EcL _ "~:;'::,-':-;~'1

~ Included

· Is approval ofthis application blocked by any type of exClusivity? DYes
. NDAsIBLAs: Is there existing orphan drug exclusivity for the "same" drug

or biologic for the proposed indication(s)? Refer to 2 I CFR 3I 6.3(b)(I 3) for
the definiton of "same drug" for an orphan drug (i:e" active moiety). This
definiton is NOT the same as that usedfor NDA chemical classifcation.

· NDAS: Is there remaining 5-year exclusivity that would bar effective
approval of a 505(b )(2) application? (Note that, even if exclusivity remains,
the application may be tentatively approved if it is otherwise ready for
approval.)

· NDAs: Is there remaining 3-year exclusivity that would bar effective
approval of a 505(b )(2) application? (Note that, even if exclusivity remains,
the application may be tentatively approved if it is otherwise ready for
approvaL.)

· NDAs: Is there remaining 6-month pediatric exclusivity that would bar
effective approval of a 505(b )(2) application? (Note that, even if exclusivity
remains, the application may be tentatively approved ifit is otherwise ready
for approval.)

.:. Patent Information (NDAs and NDA supplements only)

. Patent Information:
Verify that form FDA-3542a was submitted for patents that claim the drug for
which approval is sought. If the drug is an old antibiotic, skip the Patent
Certification questions. "

~ No

~ No 0 Yes
If, yes, NDA/LA #
date exclusivity expires:

and

~ No 0 Yes
If yes, NDA # and date
exclusivity expires:

~ No 0 Yes
If yes, NDA # and date
exclusivity expires:

~ No 0 Yes
If yes, NDA # and date
exclusivity expires:

.:~__-:: ~~.\-':': ',.,. -_ .,~~c,-:.--:::~~~ ".~,".'~

~ Verified
o Not applicable because drug is

an old antibiotic.

21 CFR314.50(i)(l)(i)(A)
o Verified

. Patent Certification (505(b)(2) applications): _

Verify that a certification was sùbmitted for each paterit for the listed drug(s) in
the Orange Book and identify the type of certification submitted for each patent.

. (505(b)(2) applications) Ifthe application includes a paragraph III certification,
it canot be approved until the date that the patent to which the certification
pertains expires (but may be tentatively approved if it is otherwise ready for
approval).

(505(b)(2) applications) For each paragraph IV certification, verify that the
applicant notifed the NDA holder and patent owner(s) of its certification that the
patent(s) is invalid, unenforceable, or wil not be infringed (review
documentation of notification by applicant and documentation of receipt of
notice by patent owner and NDA holder). (if the application does not include
any paragraph iv certifcations, mark "N/A" and skip to the next section below
(Summary Reviews)).

.

· (505(b)(2) applications) For each paragraph iv certification, based on the
questions below, determine whether a 30-month stay of approval is in effect due
to patent infringement litigation.

Answer the following questions for each paragraph IV certification:

(i) Have 45 days passed since the patent owner's receipt of the applicant's

21 CFR 3H.50(i)(I)
o (ii) 0 (iii)
o No paragraph II certification
Date patent wil expire

NI A (no pararaph IV certification)

o Verified

DYes o No

Version: 7/12/2006
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notice of certification?

(Note: The date that the patent owner received the applicant's notice of
certification can be determined by checking the application. The applicant
'is required to amend its 505(b)(2) application to include documentation of
this date (e.g., copy of return receipt or letter from recipient
acknowledging its receipt of the notice) (see 21 CFR 314.52(e)).

If" Yes, " skip to question (4) below. If "No, " continue with question (2).

(2) Hii the patent owner (or NDA holder, ifit is an exclusive patent licensee) 0 Yes
submitted a written waiver of its right to file a legal action for patent
infringement after receiving the applicant's notice of certification, as
provided for by 2 I CFR 3 14.1 07( 1)(3)?

.If" Yes, " there is no stay of approval based on this certifcation. Analyze the next
paragraph iv certifcation in the application, if any. If there are no other
paragraph IV certifcations, skip to the next section below (Summary Reviews).

If "No, " continue with question (3).

(3) Has the patent owner, its representative, or the exclusive patent licensee
filed a lawsuit for patent infringement against the applicant?

(Note: This can be determined by confirming whether the Division has

received a written notice from the (b)(2) applicant (or the patent owner or
its representative) stating that a legal action was filed within 45 days of
receipt of its notice of certification. The applicant is required to notifY the
Division in writing whenever an action has been filed within this 45-day
period (see 2 I CFR 314.107(1)(2)).

If 
uNo. " the patent owner (or NDAholder, ifit is an exclusive patent licensee)

has until the expiration of the 45-day period described in question (1) to wlÌive its
right to bring a patent iriingement action or to bring such an action. After the
45-day period expires. continuóvith question"(4) below.

DYes

(4) Did the patent owner (or NDA holder, ifit is an exclusive patent licensee) 0 Yes
submit a written waiver of its right to fie a legal action for patent
infringement within the 45-day period described in question (i), as
provided for by 21 CFR 314. 107(1)(3)?

If "Yes," there is no stay of approval based on this certifcation. Analyze the next
paragraph IV certifcation in the application, ifany. If there are no other
paragraph iv certifcations. skip to the next section below (Summary Reviews).

If "No. " continue with question (5).

(5) Did the patent owner, its representative, or the exclusive patent licensee
bring suit against the (b)(2) applicant for patent infringement within 45
days of the patent owner's receipt of the applicant's notice of
certification?

(Note: This can be determined by confirming whether the Division ha
received a written notice from the (b )(2) applicant (or the patent owner or
its representative) stating that a legal action was filed within 45 days of
receipt of its notice of certification. The applicant is required to notifY the
Division in writing whenever an action has been fied within this 45-day
period (see 21 CFR 314.107(1)(2)). Ifno written notice appears in the
NDA fie, confrm with the applicant whether a lawsuit was commenced

DYes

o No

o No

.)¡

o No

o No

Version: 7/12/2006
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within the 45-day period).

if "No, .. there is no stay of approval based on this certifcation. Analyze the
next paragraph iv certifcation in the application. if any. if there are no other
paragraph iv certifcations, skip to the next section below (Summary
Reviews).

if" Yes. .. a stay of approval may be in effct. To determine if a 30-month stay

is in effect. consult with the Director, Division of Regulatory Policy II Offce
of Regulatory Policy (HFD-007) and attach a summary of the response. :- -- - ~'~,' - - - r ~ , -~ ~ ~\::!'f(iìl:'-~ \, :(~ '-, 1- '_- - - - - - --

.:. Summar Reviews (e.g., Offce Director, Division Director) (indicate date for each
review)

.:. BLA approvals only: Licensing Action Recommendation Memo (LAR) (indicate date)

See Action Package
Ni Khin 1/30/07

· Most recent division-proposed labeling (only if generated after latest applicant
submission of labeling)

· Most recent applicant-proposed labeling (only if subsequent division labeling
does not show applicant version)

· Original applicant-proposed labeling

· Other relevant labeling (e.g., most recent 3 in class, class labeling), if applicable

.:. Patient Package Insert

· Most-recent division-proposed labeling (only if generated after latest applicant
submission of labeling) 

· Most recent applicant-proposed labeling (only if subsequent division labelÍng
does not show ap licant version)

· Original applicant-proposed labeling

· bther relevant labeling (e.g., most recent 3 in class, class labeling), if applicable

.:. Medication Guide

· Most recent division-proposed labeling (only if generated after latest applicant
submission of labeling)

· Most recent applicant-proposed labeling (only if subsequent division labeling
does not show a licant version) .

· Ori inal a licant- ro osed labelin

· Other relevant labeling (e.g., most recent 3 in class, class labeling)

.:. Labels (full color carton and immediate-container labels)

· Most-recent division-proposed labels (only if generated after latest applicant
submission)

· Most recent applicant-proposed labeling
.:. Labeling reviews and minutes of any labeling meetings (indicate dates of reviews and

meetings) N/A

2/2/07

1/24/07

4/27/06

N/A. - "" ,,- ,J' .. . -'. ,- -~ r, - '~~ -,::' '- '. ~ - -:
2/207

1/24/07

4/27/07

N/A

~

~l

None Applicable

~ ,- - - - -; - -.- - - -- ~ ':- - - -
N/A

o DMETS
o DSRCS
.0 DDMAC
o SEALD
o Other reviews

o Memos of Mtgs

Version: 7/12/2006
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.:. Administrative Reviews (RPM Filing Review/Memo of Filing Meeting; ADRA) (indicate
date a/each review)

.:. NDA and NDA supplement approvals only: Exclusivity Summary (signed by Division
Director)

.:. AlP-related documents

· Center Director's Exception for Review memo

· If AP: OC clearance for approval

.:. Pediatric Page (all actions)

.:. Debarent certification (original applications only): verified that qualifYing language was
not used in certification and that certifications from foreign applicants are cosigned by
U.S. agent. (Include certifcation.)

.:. Postmarketing Commitment Studies

· Outgoing Agency request for post-marketing commitments (if located elsewhere
in acka e, state where located)

· Incoming submission documenting commitment

.:. Outgoing correspondence (letters including previous action letters, emails, faxes, telecons)

.:. Internal memoranda, telecons, email, etc.

.:. Minutes of Meetings

· Pre-Approval Safety Conference (indicate date; approvals only)

· Pre-NDAILA meeting (indicate date)

· EOP2 meeting (indicate date)

· Other (e.g., EOP2a, CMC pilot programs)

.:. Advisory Committee Meeting

· Date of Meeting

· 48-hour alert or minutes, if available

.:. Federal Register Notices, DESI documents, NASINRC reports (if applicable)

See Tab Q RPM 9/14/06

t8 Included See Tab P & DFS

Not applicable

t8 Included See Tab J

t8 Verified, statement is

acceptable

o None See Tab D

2/8107 See Tab D

2/9/07 See Tab D

See DFS and See Tab E

See DFS and See Tab E

",:,. -~ :':;c,. ';',~':: ',' ~ ~_; '-;

N/A

o Nomtg

t8 No mtg

8/17/05

t8 No AC meeting
"

.c~

" ' _ ." _ .~", ",::." .','.. f ':1 CI'f'.C"j,,,,; ¡)',:,),i! l¡~f';(/:~~IH', . '_',~ '. . .~. ::~.o: :':~':":,. ,",",'~ ~ c :"

.:. CMClProduct review(s) (indicate date/or each review)

.:. Reviews by other disciplines/divisions/Centers requested by CMC/product reviewer
indicate date for each review)

.:. SLAs: Product subject to lot release (APs only)

.:. Environmental Assessment (check one) (original and supplemental applications)

· t8 Categorical Exclusion (indicate review date)(all original applications and

all e icacy su lements that could increase the atient 0 ulation)

· t8 Review & FONSI (indicate date 0/ review)

· t8 Review & Environmental Impact Statement (indicate date o/each review)
.:. NDAs: Microbiology reviews (sterility & apyrogenicity) (indicate date a/each review)

.:. Facilities ReviewlInspection

See Tab N

t8 None

DYes t8 No

2/4/07

2/4/07

2/4/07

t8 Not a parenteral product

.:. NDAs: Facilities inspections (include EER printout)
Date completed: 1 l/27/06
t8 Acceptable

o Withhold recommendation

Version: 7/1212006
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.:. BLAs: Facility-Related Documents

· Facilty review (indicate daters))
· Compliance Status Check (approvals only, both original and supplemental

applications) (indicate date completed, must be within 60 days prior to AP)

.:. NDAs: Methods Validation

N/A
o Requested
o Accepted
o Hold

~ Completed

o Requested
o Not yet requested

o Notneeded

',: ) i tc' h . : l';' i i- ; , ,~,. I
- -

) ~ I ~,
- _ 1_ . ,~ '. t \,~ (. _ _, ,l" -

.:. Pharm/tox review(s), including referenced IND reviews (indicate date for each review) N/A

.:. Review(s) by other disciplines/divisions/Centers requested by prr reviewer (indicate datefor each review) . C8 None

.:. Statistical review(s) of carcinogenicity studies (indicate datefor each review) o No carc See tab K & DFS
1111107

.:. ECAC/CAC reportmemo of meeting

.:. Nonclinical inspection review Summary (DSI) o None requested See Tab L
-- - - - - -

c t hi r (;1 t L tJ () ~' , ~ . ' ,¡ t- -
.:. Clinical review(s) (indicate date for each review) 2/707
.:. Financial Disclosure reviews(s) or location/date if addressed in another review yes
.:. Clinical consult reviews from other review disciplines/divisions/Centers (indicate date of

C8each review) None

.:. Microbiology (effcacy) reviews(s) (indicate date of each review) C8 Not needed

.:. Safety Update review(s) (indicate location/date ifincorporated into another review) August 22, 2006

~
.:. . Risk Management Plan review(s) (including those by OSE) (indicate location/date if

incorporated into another review) N/A

.:. Controlled Substance Staffreview(s) and recommendation for scheduling (indicate/ate of
C8 Not neededeach review)

.:. DSI Inspection Review Summary(ies) (include copies .of DSlleUers to investigators) 0 None requested INCLUDED
I~i. Clinical Studies See Tab L

. Bioeauivalence Studies .

. Clin Pharr Studies

.:. Statistical Review(s) (indicate date for each review) 0 None LIL lI07 See Tab K

.:. Clinical Pharmacology review(s) (indicate date for each review) 0 None 12/6/06 See tab M

Version: 7/1212006
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Appendix A to Action Package Checklist

An NDA or NDA supplemental application is likely to be a 505(b)(2) application if:
(1) It relies on published literature to meet any of the approval requirements, and the applicant does not have a written

right of reference to the underlying data If published literature is cited in the NDA butis not necessar for
approval, the inclusion of such literature wil not, in itself, make the application a 505(b )(2) application.

(2) Or it relies for approval on the Agency's previous findings of safety and effcacy for a listed drg product and theapplicant does not own or have right to reference the data supporting that approval.
(3) Or it relies on what is "generally known" or "scientifically accepted" about a class of products to support the

safety or effectiveness of the particular drug for which the applicant is seeking approval. (Note, however, that this
does not mean any reference to general information or knowledge (e.g., about disease etiology, support for
paricular endpoints, methods of analysis) causes the application to be a 505(b )(2) application.)

Types of products for which 505(b )(2) applications are likely to be submitted include: fixed~dose combination drug
products (e.g., hear drug and diuretic (hydrochlorothiazide) combinations); OTC monograph Øeviations( see 21 CFR
330. i 1); new dosage forms; new indications; and, new salts.

An efficacy supplement can be either a (b)( I) or a (b X2) regardless of whether the original NDA was a (b)( I) or a (b )(2).

An effcacy supplement is a 505(b)(1) supplement ifthe supplement contains all of the information needed to support the
approval of the change proposed in the supplement. For example, if the supplemental application is for anew indication,
the supplement is a 505(b)( I) if:

(I) The applicant has conducted its own studies to support the new indication (or otherwise owns or has right of
reference to the datastudies). .

(2) And no additional information beyond what is included in the supplement or was embodied in the finding of
safety and effectiveness for the original application or previously approved supplements is needed to support the
change. For example; this would likely be the case with respect to safety considerations if the dose(s) was/were
the same as (or lower than) the original application.

(3) And all other "criteria" are met (e.g., the applicant owns or has right of,reference to the data relied upon for
approval of the supplement, the application does not rely for approval on published literature based on data to
which the applicant does not hav~ a right of r~ference). .

-'~~

6f

An efficacy supplement is a 505(b )(2) supplement if:
(1) Approvalofthe change proposed in the supplemental application would require data beyond that needed to

support our previous finding of safety and efficacy in the approval of the original application (or earlier
. supplement), and the applicat has not conducted all ofits own studies for approval of the change, or obtained a
right to reference studies it does not own. For example, if the change were for a new indication AND a higher
dose, we would likely require clinical effcacy data and preclinical safety data to approve the higher dose. If the
applicant provided the effectiveness data but had to rely on a different listed drug, or a new aspect of a previously
cited listed drug, to support the safety of the new dose, the supplement would be a 505(b )(2).

(2) Or the applicant relies for approval of the supplement on published literature that is based on data that the
applicant does not own or have a right to reference. If published literature is cited in the supplement but is not
necessar for approval, the inclusion of such lierature wil not, in itself, make the supplement a 505(b )(2)
supplement.

(3) Or the applicant is relying upon any data they do not own or to which they do not have right of reference.

If you have questions about Whether an application is a 505(b)(1) or 505(b)(2) application, consult with your ODE's
Offce of Regulatory Policy representative.

Version: 7/1212006

GAD duloxetine Page 284 of 361



----------------------------------------------------------------------------------------------
This isa representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
-----------------------------------------------------------------------------------------------------------
/s/

Felicia Curtis
2/16/2007 12: 42: 11 PM

--~

GAD duloxetine Page 285 of 361



www.liLy.com ~
Lily Rese:rch Laboratories

A Division of Eli Lilly and Company
Lily Corporate Center

Indianapolis. Indiana 1i6285 U.S.A.

Phone 317 276 2000

February 23, 2007
Response to Proposed Labeling

Division of Psychiatry Products
Center for Drug Evaluation and Research
Food and Drug Administration
590l-B Ammendale Road
Beltsvile, MD 20705-1266

Re: NDA 21~427 sNDA 8-011, CYMALTA~ (LY248686, duloxetine
hydrochloride) for Generalized Anxiety Disorder

Dear Dr. Laughren,

As requested in an email fromMs.FeleciaCurtsonFebruary22.2007.this letter
acknowledges our acceptance of the proposed GAD labeling included in that email. Also,
as requested, included in this submission are two copies of the agreed upon labeling: 1
clean copy and 1 copy that highlights the two changes the FDA made and Lily agreed to.
Desk copies of these labels have also been sent to Ms. Curtis, as she requested.

The electronic submission is approximately 1 MB in size. The electronic medium has
been checked and verified to be free of know viroses. The virus checking software was
Symantee AntiVirus Corporate Edition program 10.0.2.2002, scan engine 71.1.0.11 using
Virus Definition File Version 2/2212007 rev.33.

Please don't hesitate to contact me if there are any questions regarding this submission. I
can be reached at my work phone (317-651-5642), cell phone (317-529-2569) or via
email at sakai ann robbins (glily.com. If I am not available, please call Dr. Gregory
Brophy, Director, U.S. Regulatory Affairs, at (317) 277- 3799.

Sincerely,

Eli Lily and Company

~P-~
Ann R. Sakai, Ph.D.
Associate Director
U.S. Regulatory Affairs

Answers That Matter.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Fo Aproed: OMB No. 0910-038

FOOD AND DRUG ADMINISTRTION Exiration Date: Sepembr 30 2008
Ses OMB Statement on page 2.

APPLICATION TO MARKET A NEW DRUG, BIOLOGIC,
FOR FDA USE ,ONLY 

OR AN ANTIBIOTIC DRUG FOR HUMAN USE
(Title 21, Code of Federal Regulations, Part 314 & 601)

APPLICATION NUMBER

APPLICANT INFORMATION .

NAME OF APPLICANT DATE OF SUBMISSION

ELI LILLY AN COMPANY 2/23/07
TELEPHONE NO. (Include Are Co) FACSIMILE (FAX) Number (includ Ara Code)

(317) 216.200 (317) 276-1652
APPLICANT ADDRESS (Numbr, Stret, City, State. Country, ZiP Cod or Mail AUTHORIZED U.S. AGEN NAME & ADDRESS (Number, Stret, Cit, State,
Code. and U.S. Ucense number if prousy issued): zip Cod, telephoe & FAX number) IF APPLICABLE

Eli Lilly Corporate Center
Indianapolis, IN 46285

. " '. ~

PRODUCT DESCRIPTION

NEW DRUG OR ANTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE APPUCATION NUMBER (If prviously iSSUed) NDA 21-427

ESTABLISHED NAME (e.g.. Pror name, USPIUSAN name) PROPRIET AAY NAME (trade name) IF ANY .'

Duloxetine Hydrochloride Cymbalta
CHEMICAtJlOCHEMICAtJLOOD PROOUCT NAME (If any) CODE NAME (If any)

DOAGE FORM:

I STRENGTHS:

ROUTE OF AOMINtSTRATION:

Capsules 20, 3D, 40 and 60 mg Oral

(PROPOSED) INDICATION(S) FOR USE: .....

Generalized Anxiety Disorder

APPLICATION DESCRIPTON . .. '..~

APPLICATION TYPE
(chk one) 18 NEW DRUG APPLICATION (CDA, 21 CFR 314.50) D ABBREVIATED N!= DRUG APPLICATION (ANDA, 21 CFR 314.94)

D BIOLOGICS LICENSE APPLICATION (BLA, 21 CFR Part 601)

IF AN NDA, IDENTIFY THE APPROPRIATE TYPE 1850 (b)(l) D 505 (b)(2)
IF AN ANDA, OR 505(b)(2). IDENTIFY THE REFERENCE LISTED DRUG PRODUCT THT IS THE BASIS FOR THE SUBMISSION

Name of Drug Holder of Approved Aplication

TYPE OF SUBMISSION (check one) i: ORIGINAL APPLICATION i: AMENDMENT TO APDING APPUCATION i: RESUBMISION , .

i: PRESUBMISSION i: ANNUAl REPOR i: ESTABUSHMEN DESCRIPTIO SUPPLEMENT i: EFFICACY SUPPLEMENT

i: LAELING SUPPLEEN i: CHEMISTRY MANUFACTRING AND COTROLS SUPPLEMET ii OTHER

IF A SUBMISSION OF PARTIA APPLICATION, PROVIDE lEER DATE OF AGREEMENT TO PARTIAL SUBMISSION:

IF A SUPPLEMENT, IDENTIFY THE APPROPRIATE CATEGORY DCSE DCBE.3Q D Prior Approal (PA)

REAON FOR SUBMISSION

Response to FDAs proposed labelin.i of Feb 22, 2007

PROPOSED MARKETING STATUS (chek one) 18 PRESCRIPTION PRODUC (Rx) i: OVER THE COUNTER PRODUCT (OTC)
."

NUMBER OF VOLUMES SUBMirrED 1 THIS APPLICATION IS DPAPER 18 PAPER AND ELECTRONIC D ELECTRONIC ...

ESTABLISHMENT INFORMATION (Full establishment Information should be provided In tha body of the Application.)
Provid loctions of all manufctring, packagIng and contol sites for drug substance and drug product (cotinuation shets may be used if necessry). Include name.

address. contact. telephone number, regIstration number (CFN), OMF numbe, and manufactring steps andlor tye of testing (e.g. Rnal dosage form, Stability tesling)
coducted althe sileo Please Indicate whelhr the site Is ready for Inspecion or, if not, when it wil be ready.

See attached.

Cross Reference (list related License Applicaons,lNDs, NDAs, PMAs, 510(k)s, IDes, BMFs, and DMFs referanced In the currnt applicaion)

FORM FDA 356h (1015) PAGE 1 OF5'
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This application contains the following items: (Check all that apply)

18 1. Index

18 2. labeling (check one) ¡g'Omlt labeling o Final Printed labeling

0 3. Summary (21 CFR 314.50 (e))

0 4. Chemistr section

0 A. Chemistry, manufactring, and controls Information (e.g., 21 CFR 314.50(d)(1); 21 CFR 601.2)

0 B. samples (21 CFR 314.50 (e)(1); 21 CFR 601.2 (a)) (Submit only upon FDA's request)

0 C. Methos validation package (e.g., 21 CFR 314.50(e)(2)(1); 21 CFR 601.2)

0 5. Noncllnlcal pharmacology an toxiology seti (e.g., 21 CFR 314.50(d)(2); 21 CFR 601.2)

0 6. Human pharmacokinetics and bioavailabilltsecion (e.g., 21 CFR 314.50(d)(3); 21 CFR 601.2)

0 7. Clinica Microbiology (e.g., 21 CFR 314.50(d)(4))

0 8. Clinical data section (e.g., 21 CFR 314.50(d)(5); 21 CFR ~1.2)

0 9. Safety update report (e.g., 21 CFR 314.50(d)(5)(v1)(b); 21 CFR 601.2)

0 10. Statistical secion (e.g., 21 CFR 314.50(d)(S): 21 CFR 601.2)

0 11. Case report tabulations (e.g., 21 CFR 314.50(f)(1); 21 CFR 601.2)

0 12. Case repor forms (e.g., 21 CFR 314.50 (f)(2); 21 CFR 601.2)

0 13. Patent informtion on any patent which claims the drug (21 U.S.C. 355(b) or (c))

0 14. A patent certifiction wit respe to any patent which claims the drug (21 U.S.C. 355 (b)(2) or Ü)(2)(A))

0 15. Establishment description (21 CFR Part 600, if applicable)

0 16. Debarment certifition (FD&C Act 306 (k)(1))

0 17. Field copy certfication (21 CFR 314.50 (1)(3))

0 18. User Fee Cover Sheet (Form FDA 3397) '-

0 19. Financial Information (21 CFR Part 54)

18 20. OTHER (Specify) Response to Proposed Labeling

CERTIFICATION

i agree to update this application with new safety informati about the product tht may reasonably affec the statement of contraindications,
warnings, precautions, or adverse reactions in the draft labelIng. I agree to submit safety update report as provided for by regulation or as
requeted by FDA. If this appliction is approved, I agree to comply with all applicable .Iaws and regulations that apply to approved applicatins,
including, but not limited to the following: .

1. Goo manufacturing practice regulations in 21 CFR Part 210, 211 or applicable regulations, Part 606, and/or 820.
2. Biological establishment standards in 21 CFR Part 600.
3. labeling regulations In 21 CFR Parts 201. 60S, 610,660, and/or 809.
4. In the case of a prescription ~rug or biologicl product, presription drug advertsing regulations in 21 CFR Part 202.
5. Regulations on making chnges In applicatjon In FD&C Act secion 506A, 21 CFR 314.71, 314.72, 314.97, 314.99, and 601.12.
6. Regulations on Reports In 21 CFR 314.80, 314.81, 600.80, and 600.81.

7. Local, state and Federa envlronmentallmpaet laws.
If this applicti applies to a drug prouct that FDA has proposed for scheduling under the Controlled Substances Act, I agree not to market the
product until the Drug Enforcement Administration makes a final scheuling decisio.
The data and information in this submission have been reviewe aOO, to the bet of my knowledge are certified to be true and accurate.
Warning: A willfuUy false statement is a criminal ofense, U.S. Coe, title 18, section 1001.

SIGNATUREC;NtE ~ENT TYPED NAME AND TITLE DATE;

Ann R. Sakai, Ph.D., Associate Director 2123/07
U.S. Reiiulatory Affairs

ADDRESS (Street. Cit, State. and zip Code)

I Telephone NumbeLily Corporate Center, Indianapolis, IN 46285 ( 317 ) 651-5642

Public reporting burden for this collection of Information Is estimated to average 24 hours per response, including the time for reviewing

instructions. searching existing data sources, gathering and maintaining the data neeed, and completing and reviewing the collection of Information.
Send comments regrding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to:

Deprtment of Healh and Human Services Departent of Health and Human Services
Foo and Drug Adinisratio . Foo an Drug Administration An agency may not conduct or sponsor, andCenter tor Drug Evaluation and Research Centerfor.Blologk: Evaluation and Resear (HFM-99) a parson is not required to respond to, aCentral Document Roo 1401 Rocile Pike collecion of information unless it displays a5901.8 Ammendale Road Rockvile, MD 20852-144

currently valid OMS contrl number.Beltsvile, MD 20705.1266

FORM FDA 356h (10/5) PAGE20F5
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Attachment for Form FDA 356h

Cymbalta capsules are manufactured by Eli Lilly and Company at the following faciJties:

Fa.cilty Location Facilty Function Registration No.

Eli Lily and Company
Lilly Technology Center
Indianapolis, Indiana 46285

Manufacturng, packaging,
and control (release and
stabilty testing)

1819470

Lily del Carbe, Inc.
Puerto Rico Industral Park
12.6 K. 65th Infantr Road
Carolina, Puerto Rico 00985

Manufacturing, packaging,
and control (release and
stabilty testing)

2619243

Site is ready for inspection, and the contact is Ms. Rafiqah Wiliams (phone: 317-277-7036)

Page 1 of 1 (Attachment for Form FDA 356h)
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Curtis, Felecia

From: Curtis, Felecia
Sent: Thursday, February 08, 2007 9:32 AM

To: 'Ann Robbins Sakai'

Cc: Curtis, Felecia
Subject: NDA 21-427 S-011 Postmarketing Commitment Request

NDA 21-427/S-011

Hi An,

We refer to your new drug application (NDA) submitted under section 505(b) of the Federal Food,
Drug, and Cosmetic Act for Cymbalta. We request a prompt written response in order to continue
our evaluation of your NDA.

Since GAD is a chronic illness, we would require your commitment in conducting a maintenance
study. If there is an ongoing GAD maintenance study (protocol # and title) would you be willng to
have this as a Postmarketing commtment (PMC) under the acute GAD supplement.

Please provide the protocol number, title, description and complete the taget dates for the study
report submission.

Protocol Title

Study #
-_c.~

DESCRIPTION
Protocol Submission:
Study Start:
Final Report Submission:

Within
Withi
Within

months of the date of this letter
months of the date of this letter
months of the date of this letter

If you have any questions, please email Felecia Curis, Regulatory Project Manager.

Sincerely,

Felecia Curtis, RN, LT, USPHS
Regulatory Health Project Manager
Division of Psychiatr Products
u.s. Food and Drug Administration
10903 New Hampshire Ave Bldg 22 RM 4399 Silver
Spring, MD 20993-0002
301-796-0877 felecia.curis~fda.hhs.gov

?/l?I?007
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
.....................................................................................................................
/s/

Felicia Curtis
2/ i 2 /2 007 0 i : 2 0 : 49 PM
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Response to Request for a Postmarketing Commitment
NDA 21-427, S-Ol1

Cymbalta for the treatment of Generalized Anxiety Disorder
February 9, 2007

On 08 Februy 2007, Ann Sakai, Lilly U.S. Regulatory, received the following request
via email from Felecia Curtis, FDA Regulatory Health Project Manager.

FDA REQUEST
"We refer to your new drug application (NDA) submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Cymbalta. We request a prompt written
response in order to continue our evaluation of your NDA.

Since GAD is a chronic ilness, we would require your commitment in conducting a
maintenance study. If there is an ongoing GAD maintenance study (protocol # and
title) would you be willng to have this as a Postmarketing commitment (P MC) under
the acute GAD supplement

Please provide the protocol number, title, description and complete the target dates
for the study report submission.

Protocol Title
Study #
DESCRIPTION

Protocol Submission:
Study Start:
Final Report Submission:

month's of the date of this letter
months of the date of this letter

months of tne date of this letter

Within
Within
Within

LILLY RESPONSE:
Lily will accept this as a Postmarketing commitment under the acute GAD supplement.

Protocol Title: Duloxetine 60 to 120 mg Once Daily Compared with Placebo in the

Prevention of Relapse in Generalized Aniety Disorder

Study #: FlJ-MC-HMDV (Study HMDV)

Description: Protocol FlJ-MC-HMDV is a randomized, double-blind, placebo-
controlled relapse prevention study to demonstrate maintenance of efficacy, with a 6-
month open-label, flexible dose acute therapy phase and a 6-month double-blind
continuation therapy phase.

Protocol Submission: The protocol was submitted to GAD IND 69,749 on 30
November 2004, Serial No. 014. Please note that Protocol Amendment A was the initial
protocol submitted to the IND.

",.
~

1
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Study Start: The date of the first patient visit (FPV) for Study HMDV was 06 January

2005.

Final Report Submission: A clinical study report for Study HMDV wil be available
within 6 months of the date of this letter.

d

2
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Curtis, Felecia

To: Ann Robbins Sakai

Cc: Curtis, Felecia
Subject: NDA 21-4275-011

Hi Ann,

Do you have a follow up email or submission on the wording for orthostasis & syncope; effects on BP and
hyponatremia/SIADH. The agreed upon language on these topics has not been incorporated into this version
of labeling. Please include these in the revised proposed labeling document (both clean and mark up copy).

Thanks,

Felecia Curtis, RN, L T, USPHS
Regulatory Health Project Manager
Division of Psychiatry Products
u.s. Food and Drug Administration
10903 New Hampshire Ave Bldg 22 RM 4399 Silver Spring, MD 20993-0002
301-796-0877 felecia. curtisfPfda.hhs. qov

1/23/2007
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/
Felicia Curtis
1/23/2007 01: 32: 28 PM
CSO
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Curtis, Felecia

Page 1 of3

From: Curtis, Felecia
Sent: Friday, January 19, 2007 1 :18 PM

To: 'Ann Robbins Sakai'

Cc: Curtis, Felecia
Subject: RE: Duloxetine GAD sNDA 21-427 s-011

Hi Ann,

Please provide a new proposed labeling (both clean and mark-up, word version) which incorporates all of the changes
proposed in:

SEI-Oll (GAD)

SLR-006

SLR-009

SLR-013

In addition, please submit last approved labeling (with no CBEs). Please submit the following requested information by
COB Monday.

FeleciQ Curtis

301-796-0877
f e ~edc.. curt i si§fdo. hhs.gov

From: Ann Robbins Sakai (mailto:SAKACANN_ROBBINS(QLILLY.COMJ
Sent: Wednesday, January 17, 2007 10:52 AM

To: Curtis, Felecia
Cc: David, Paul A

Subject: RE: Duloxetine GAD sNDA 21-427 s-011

Thank you, Felecia. I will look for your email by Friday.
Ann

Ann R. Sakai, PhD.
Regulatory Advisor
Desk Phone: 317-651-5642
Cell Phone: 317-529-2569
Fax: 317-276-1652
email: sakai_ann_robbins~lily.com

"Curtis, Felecia" C:Felecia.Curtis~fda.hhs.gov;: To Ann Robbins Sakai o:SAKAI_ANN_ROBBINS(§LlLL Y.COM;:

1/19/2007

GAD duloxetine Page 296 of 361



Page 2 of3

01/17/200710:40AM cc "David, Paul A" "paul.david~fda.hhs.gov~

Subject RE: Duloxetine GAD sNDA 21-427 s-011

I will be emailng you by end of this week.

Curtis
301-796-0877
f e lee in. curti s(§fdo..hhs. gOY

From: Ann Robbins Sakai (mailto:SAKACANN_ROBBINS(§LILLY.COMJ
Sent: Wednesday, January 17, 2007 10:35 AM

To: Curtis, Felecia
Cc: David, Paul A

Subject: Re: Duloxetine GAD sNDA 21-427 s-011

Dear Felecia,
As per my email last week below, can you please provide me with a status report on the duloxetine sNDA for
Generalized Anxiety disorder? We are now 6 weeks away from the action date and we have heard virtually
nothing on the progress of this NDA review. I am very aware of how busy both you and the Division are, but if
there is any of the information requested below that you could share with me, I would really appreciate it.
Sincerely,
Ann

Ann R. Sakai, PhD.
Regulatory Advisor
Desk Phone: 317-651-5642
Cell Phone: 317-529-2569
Fax: 317-276-1652
email: sakai_ann_robbins(§lilly.com

Ann Robbins Sakai/AM/LL Y

01/12/200704: 10 PM

To "Curtis, Felecia" "Felecia. Curtis~fda.hhs .gov~

cc
Subject Duloxetine GAD sNDA 21-427 s-011 Link

1/19/2007
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Dear Felicia,
Happy New Year. I hope you had an enjoyable holiday break.

Given that we are now 1.5 months away from the PDUFA action date for this duloxetine GAD sNDA referenced
above, is there any update you can provide me on where the Division stands with their review? I would appreciate
any information you could share regarding status of reviews, timing of receipt of any additional questions the
Division may have and timing of labeling negotiations.
Thank you in advance,
Ann

Ann R. Sakai, PhD.
Regulatory Advisor
Desk Phone: 317-651-5642
Cell Phone: 317-529-2569
Fax: 317-276-1652
email: sakai_ann_robbins~lilly.com

1/19/2007
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Curtis, Felecia

To: Ann Robbins Sakai

Cc: Curtis, Felecia
Subject: RE: URGENT CLARIFICATION NEEDED Re: NDA 21-427/SE1-011

You are correct. What we would need is submission IND, serial numbers and dates for all protocols,
amendments and SAP pertaining to the studies HMBR, HMDT and HMDU for NDA 21-427.

Felecíc Curtis

301.796-0877

From: Ann Robbins Sakai (mailto:SAKACANN_ROBBINSCWLILLY.COM)
Sent: Wednesday, November 29, 200610:57 AM
To: Curtis, Felecia
Subject: URGENT CLARIFICATION NEEDED Re: NDA 21-427/SE1-011

Dear Felecia
I received both of your emails yesterday requesting information for the GAD sNDA-011. Can you please clarify
that the email directly below (sent at 5:09 pm) is what you were referring to in the last bullet point of the email
further below, sent at 5:02 pm (I highlighted it in red)? That last bullet point request from the 5:02 email would
included thousands of submissions so I am assuming what you want is below. Can you please clarify. Also,
please confirm that the 'three particular studies" you refer to below are indeed the 3 pivotal GAD studies (HMBR,
HMDT, and HMDU). We urgently need to receive your clarification in order to comply with your short response
time of Dec 1. Thank you,
Ann

Email sent 5:09 pm
Hi Ann,

Please provide submission IND and serial numbers and submission dates for all protocols,

amendments, and SAPs pertaining to three particular studies for NDA 21-427.

Ann R. Sakai, PhD.
Regulatory Advisor
Desk Phone: 317-651-5642
Cell Phone: 317-529-2569
Fax: 317-276-1652
email: sakai_ann_robbins~lily.com

"Curtis, Felecia" C:Felecia.Curtis(efda.hhs.gov:: To Ann Robbins Sakai c:SAKAI_ANN_ROBBINS(eLlLLY.COM"

11/29/2006
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11/28/2006 05: 02 PM cc "Curtis, Felecia" "'Felecia.Curtis~fda.hhs .gov"

Subject NDA 21-427/SE1-011

Eli Lily and Company
Attention: An Sakai, Ph. D.
Senior Regulatory Research Scientist, U.S. Regulatory Affairs
Lilly Corporate Center
Indianapolis, IN 46285

Dear Dr. Sakai:

Please refer to your April 27, 2006 new drug application (NDA) submitted under section 505(b) of the Federal Food, Drug,

and Cosmetic Act for Cymbalta.

We are reviewing the Clinical and Statistical section of your submission and have the following comments and information
requests. We request by December 1, 2006 a prompt written response in order to continue our evaluation of your NDA.

In the protocols and study reports of the pivotal studies (HMBR, HMDT, and HMDU), the screening procedures state that "a
complete psychiatric assessment" included a list of assessment instruments such as the Mini-International Neuropsychiatric
Interview (MINI), the CGI and other psychological assessment tests for anxiety and depression. Please clarify how the
diagnosis of generalized anxiety disorder was made for each of the pivotal studies (HMBR, HMDT, and HMDU).

. What was the training level/background of the person who administered the MINI and the CG I?

. Did the screening process include a clinical psychiatric evaluation conducted by a psychiatrist?

. What criteria were most important in making the diagnosis of GAD, and how were excluded diagnoses (i.e. other
anxiety disorders and other psychiatric diagnoses) determined?

Statistical Comments

. F1CaS(; ~(~r¡a1 ¡nirnbcrs and datt's of the rciated (,)Nf)A2i,rn.

If you have any questions, call Felecia Curtis, RN, RPM, at 301-796-0877.

Felecia Curtis, RN, L T, USPHS
Regulatory Health Project Manager
Division of Psychiatry Products
u.s Food and Drug Administration

10903 New Hampshire Ave Bldg 22 RM 4399 Silver Spring, MD 20993-0002

11/29/2006
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Felicia Curtis
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Sunflower

Curtis, Felecia

To: Ann Robbins Sakai

Cc: Curtis, Felecia
Subject: NDA 21-427

Hi Ann,

Page 1 of 1

Please provide submission IND and serial numbers and submission dates for all

protocols, amendments, and SAPs pertaining to three particular studies for NDA
21-427.

Thanks,

Felecia Curtis, RN, L T, USPHS
Regulatory Health Project Manager
Division of Psychiatry Products
u.s. Food and Drug Administration
10903 New Hampshire Ave Bldg 22 RM 4399 S¡fver Spring, MD 20993-0002
301-796-0877 felecía. curtisf!fda.hhs. 90V

11/28/2006
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this page is the manifestation of the electronic signature.
.....................................................................................................................
/s/

Felicia Curtis
11/28/2006 05: 16: 06 PM
CSO
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Curtis, Felecia

To: Ann Robbins Sakai

Cc: Curtis, Felecia
Subject: NDA 21-427/SE1-011

Eli Lily and Company
Attention: Ann Sakai, Ph. D.
Senior Regulatory Research Scientist, U.S. Regulatory Affairs
Lily Corporate Center

Indianapolis, IN 46285

Dear Dr. Sakai:

Please refer to your April 27, 2006 new drug application (NDA) submitted under section 505(b) of the Federal Food,
Drug, and Cosmetic Act for Cymbalta.

We are reviewing the Clinical and Statistical section of your submission and have the following comments and
information requests. We request by December 1,2006 a prompt written response in order to continue our evaluation of
yourNDA.

In the protocols and study reports of the pivotal studies (HMBR, HMDT, and HMDU), the screening procedures state that
"a complete psychiatric assessment" included a list of assessment instruments such as the Mini-International
Neuropsychiatric Interview (MINI), the CGI and other psychological assessment tests for anxiety and depression. Please
clarify how the diagnosis of generalized anxiety disorder was made for each of the pivotal studies (HMBR, HMDT, and
HMDU).

.. What was the training level/background of the person who administered the MINI and the CGI?

.. Did the screening process include a clinical psychiatric evaluation conducted by a psychiatrist?

.. What criteria were most important in making the diagnosis of GAD, and how were excluded diagnoses (i.e. other
anxiety disorders and other psychiatric diagnoses) determined?

Statistical Comments

.. Please provide serial numbers and dates ofthe correspondence related to NDA 21427.

If you have any questions, call Felecia Curtis, RN, RPM, at 301-796-0877.

Felecia Curtis, RN, L T, USPHS
Regulatory Health Project Manager
Division of Psychiatry Products
u.s Food and Drug Administration

10903 New Hampshire Ave B/dg 22 RM 4399 Silver Spring, MD 20993-0002
301-796-0877 fe/ecia.curtisf?fda.hhs.gov

11/28/2006
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('~ DEPARTMENT OF HEALTH & HUMAN SERVICES-~,~t¡
Public Health Service

Food and Drug Administration
Rockvile, MD 20857

NDA 21-427/SE-l INFORMA nON REQUEST LETTER

Eli Lily and Company
Attention: Ann Sakai, Ph. D.
Senior Regulatory Research Scientist, U.S. Regulatory Affairs
Lily Corporate Center

Indianapolis, IN 46285

Dear Dr. Sakai:

Please refer to your April 27, 2006 new drug application (NDA) submitted under section 505(b) of the Federal Food,
Drug, and Cosmetic Act for Cymbalta.

We are reviewing the Clinical section of your submission and have the following comments and information
requests. We request by December 1, 2006 a prompt written response in order to continue our evaluation of your
NDA.

In the protocols and study reports of the pivotal studies (HMBR, HMDT, and HMDU), the screening procedures
state that" a complete psychiatric assessment" included a list of assessment instruments such as the Mini-
International Neuropsychiatric Interview (MINI), the CGI and other psychological assessment tests for anxiety and
depression. Please clarify how the diagnosis of generalized anxiety disorder was made for each of the pivotal studies

(HMBR, HMDT, and HMDU).

. What was the training level/background of the person who administered the MINI and the CGI?

. Did the screening process incl ude a clinical psychiatric eval uation conducted by a psychiatrist?

. What criteria were most important in making the diagnosis of GAD, and how were excluded diagnoses (i.e.
other anxiety disorders and other psychiatric diagnoses) determined?

If you have any questions, call Felecia Curtis, RN, RPM, at 301-796-0877.

Sincerely,

L T Felecia Curtis
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DEPARTMENT OF HEALTH AN HUN SERVICES
PUBLIC HEALTH SERVICE REQUEST FOR CONSULTATION

FOOD AND DRUG ADMISTRTION

TO (Offce/Division): OPS, Staff (HFD-354) FROM (Name, Offce/Division, and PhoneNumber of Requestor): Teshara G.

Att: Bai Nguyen (301-796-1531) Bouie, ONDQA, Division of Post-Marketing 

W021 RM3523 Assessment, 301-796-1649 

DATE INNO. NDANO. TYPE OF DOCUMNT DATE OF DOCUMNT

10/17/2006 21-427 SEI-011 April 27, 2006

NAME OF DRUG PRIORITY CONSIDERATION CLASSIFICATION OF DRUG DESIRD COMPLETION DATE

Cymbalta December 17, 2006

NAME OF FIR: LiIly

REASON FOR REQUEST

I. GENERAL 

D NEW PROTOCOL o PRE-NDA MEETING D RESPONSE TO DEFICIENCY LEITER
D PROGRESS REPORT o END-OF-PHASE 2a MEETING D FINAL PRIlED LABELING
D NEW CORRSPONDENCE o END-OF-PHASE 2 MEETING D LABELING REVISION 

D DRUG ADVERTISING o RESUBMISSION D ORIGINAL NE CORRSPONDENCE
D ADVERSE REACfION REPORT o SAFETY I EFFICACY D FORMATIVE REVIEW
D MANUACTURG CHANGE I ADDITON o PAPERNDA 18 OTHER (SPECIFY BELOW):
D MEETING PLANND BY o CONTROL SUPPLEMENT

II. BIOMETRICS

D PRIORITY P NDA REVIEW D CHEMIS1RY REVIEW
D END-OF-PHASE 2 MEETING D PHACOLOGY
D CONTROLLED STUIES D BIOPHACEUTCS
D PROTOCOL REVIEW D OTHER (SPECIFY BELOW):
D OTHER (SPECIFY BELOW):

II. BIOPHARMACEUTICS

D DISSOLUTION D DEFICIENCY LETTER RESPONSE
D BIOAVAILABILlY STUDIES D PROTOCOL - BIOPHARMACEUTICS
D PHASE 4 STUIES D IN-vivo WAIVER REQUEST

iv. DRUG SAFETY

D PHASE 4 SURVEILLANCEPIDEMIOLOGY PROTOCOL D REVIEW OF MATING EXPERIENCE, DRUG USE AND SAFETY
D DRUG USE, e.g., POPULATION EXPOSUR, ASSOCIATED DIAGNOSES D SUMARY OF ADVERSE EXPERIENCE
D CASE REPORTS OF SPECIFC REACTIONS (List below) D POISON RISK ANALYSIS
D . COMPARTIVE RISK ASSESSMENT ON GENERIC DRUG GROUP

V. SCIENTIFIC INSTIGATIONS

D CLINICAL D NON CLINICAL 

COMMENTS I SPECIAL INSTRUCTIONS: This efficacy supplement is located in the EDR at:

\\Cdsesubl\n21427\S 011\2006-04-27-
Please evaluate. This supplement is due February 27,2007.

SIGNATU OF REQUESTOR METHOD OF DELNERY (Check one)

Teshara G. Bouie 18 DFS D EMAIL D MAL D HAND

PRITED NAME AND SIGNATU OF RECEIVER PRITED NAME AND SIGNATU OF DELIVERER
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/
Teshara Bouie
10/17/2006 11: 05: 58 AM
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NDA Regulatory Filing Review
Page I

NDA REGULATORY FILING REVIEW
(Including Memo of Filng Meeting)

NDA# 21-427 Supplement # 0 i 1 Effcacy Supplement Type SE-

Proprietar Name: Cymbalta
Established Name: Duloxetine Hydrochloride

Strengths: 20 mg, 30 mg, 40 mg, & 60 mg capsules

Applicant: Eli Lily & Co
Agent for Applicant (if applicable): N/ A

Date of Application: 4/27/06
Date of Receipt: 4/27/06
Date clQck stared after UN:
Date of Filing Meeting: 6/8/06
Filing Date: 6/26/06
Action Goal Date (optional): User Fee Goal Date: 2/27/07'

Indication(s) requested: Generalized Anxety Disorder

Type of Original NDA:
AND (if applicable)

Type of Supplement:

(b)(l) 0

(b)(l) r8

(b)(2) 0

(b)(2) 0NOTE: ,
(1) If you have questions about whether the application is a 505(b)(1) or 505(b)(2) application, see

Appendix A. A supplement can be either a (b)(1) or a (b)(2) regardless of whether the original NDA '¡
was a (b)(1) or a (b)(2). If the application or effcacy supplement is a (b)(2), complete Appendix B.

Review Classification: S r8
Resubmission after withdrawal? 0
Chemical Classification: (1,2,3 etc.) 6

Other (orphan, OTC, etc.)

P 0
Resubmission after refue to fie? D.

Fonn 3397 (User Fee Cover Sheet) submitted: YES r8 NO 0

User Fee Status: Paid r8 Exempt (orphan, governent) 0
Waived (e.g., small business, public health) 0

NOTE: if the NDA is a 505(b)(2) application, and the applicant did not pay afee in reliance on the 505(b)(2)
exemption (see box 7 on the User Fee Cover Sheet), confirm that a user fie is not required by contacting the
User Fee staff in the Offce of Regulatory Policy. The applicant is required to pay a user fee if (1) the

product described in the 505(b)(2) application is a new molecular entity or (2) the applicant claims a new
indicationfor a use that tha/has not been approved uner section 505(b). Examples of a new indicationfor a
use include a new indication, a new dosing regime, a new patient population, and an Rx-to-OTC switch. The
best way to determine if the applicant is claiming a new indication for a use is to compare the applicant's
proposed labeling to labeling that has alread been approved for the product described in the application.
Highlight the diferences between the proposed and approved labeling. If you need assistance in determining
if the applicant is claiming a new indication for a use, please contact the User Fee staff

"

Version 6/14/2006
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NDA Regulatory Filing Review
Page 2

. Is there any 5-year or 3-year exclusivity on tils active moiety in any approved (b)(l) or (b)(2)application? YES ~ NO 0
If yes, explain: 3 year

Note: If the drug under review is a 505(b)(2), tils issue wil be addressed in detail in appendix B.
. Does another drug have orphan drug exclusivity for the same indication? YES 0 NO ~

. If yes, is the drug considered to be the same drug according to the orphan drug definition of sameness

(21 CFR 316.3(b)(13)l?
YES 0 NO 0

If yes, consult the Director, Division of Regulatory Policy II, Office of Regulatory Policy (HFD-007).

. If yes, has OC/DMPQ been notified of the submission?

YES 0 NO ~

YES 0 NO 0
YES ~ NO 0

YES ~ NO 0

YES ~ 'NO 0

. Is the application affected by the Application Integrity Policy (AlP)?

If yes, explain:

. Does the submission contain an accurate comprehensive index?If no, explain: '

. Was' form 356h included with an authorized signature?

If foreign applicant, both the applicant and the U.S. agent must sign.

. Submission complete as required under 21 CFR 314.50?

If no, explain:

. Answer 1,2, or 3 below (do not include electronic content oflàbeling as an partial electronic
submission). .~

1. This application is a paper NDA YES 0
2. This application is an eNDA or combined paper + eNDA YES 0

This application is: All electronic ~ Combined paper + eNDA 0
This application is in: NDA format 0 CTD format 0

Combined NDA and CTD formats ~

NO ~

Does the eNDA, follow the guidance?
(http://www.fda.gov/cder/guidance/2353fil.pdf) YES t8 NO 0

If an eNDA, all forms and certifications must be in paper and require a signature.

If combined paper + eNDA, which par of the application were submitted in electronic format?

Additional comments:

3. Tils application is an eCTD NDA. N/A YES t8
If an eCTD NDA, aU forms and certifcations must either be in paper and signed or be
electronically signed.

Additional comments:
VersiOn 6/1412006
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NDA Regulatory Filing Review
Page 3

. Patent information submitted on form FDA 3542a? YES i: NO 0

. Exclusivity requested? YES, 3 Years NO 0
NOTE: An applicant can receive exclusivity without requesting it; therefore, requesting exclusivity isnot required. .

. Correctly worded Debarent Certification included with authorized signature? YES i: NO 0
If foreign applicant, both the applicant and the U.S. Agent must sign the certification.

NOTE: Debarment Certifcation should use wording in FD&C Act section 306(k)(1) i.e.,
"fName of applicant) hereby certifes that it did not an wil not use in any capacity the services of
any person debarred under section 306 of the Federal Food, Drug, and Cosmetic Act in connection
with this application. " Applicant may not use wording such as "To the best of my knowledge. . . . "

. Are the required pediatric assessment studies and/or deferral/parial waiver/full waiver of pediatric

studies (or request for deferral/parial waiver/full waiver of pediatric studies) included?
YES i: NO 0

. If the submission contains a request for deferral, parial waiver, or full waiver of studies, does the

application contain the certification required under FD&C Act sections 505B(a)(3)(B) and (4)(A) and(B)? YES i: NO 0
. Is this submission a partial or complete response to a pediatric Written Request? YES o NO i:

If yes, contact PMHT in the OND-IO

. Financial Disclosure forms included with authorized signature? YES i: NO 0
(Forms 3454 and/or 3455 must be included and must be signed by the APPLICANT, not an
agent.)
NOTE: Financial disclosure is requiredfor bioequivalence studies that are the basis for approval. ~

. Field Copy Certification (that it is a true copy of the CMC technical section) YES i: NO 0

. PDUFA and Action Goal dates correct in tracking system? YES i: NO 0
If not, have the document room staff correct them immediately. These are the dates EES uses for
calculating inspection dates.

. Drug name and applicant name correct in COMIS? If not, have the Document Room make the

corrections. Ask the Doc Rm to add the established name to COMIS for the supporting IND if it is not
already entered.

. List referenced INnumbers: (see 356H form)

. Are the trade, established/proper, and applicant names correct in COMIS? YES ~
If no, have the Document Room make the corrections.

NO 0

. End-of-Phase 2 Meeting(s)? Date(s) (NONE)
If yes, distribute minutes before fiing meeting.

NO 0

. Pre-NDA Meeting(s)? Date(s) Aug,17,2005
If yes, distribute minutes before filing meeting.

NO 0

Version 6/14/2006
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. Any SPA agreements? Date(s)
If yes, distribute letter and/or relevant minutes before filing meeting.

Project Management

. If Rx, was electronic Content of Labeling submitted in SPL format?
Ifno, request in 74-day letter.

YES ~

. If Rx, for all new NDAs/efficacy supplements submitted on or after 6/30106:
Was the PI submitted in PLR format? YES D
If no, explain. Was a waiver or deferral requested before the application was received or in the
submission? Ifbefore, what is the.status of the request:

NO ~

NO D

NO ~

. If Rx, all labeling (PI, PPI, MedGuide, carton and immediate container labels) has been consulted toDDMAC? YES D NO ~

. If Rx, trade name (and all labeling) consulted to OSEIDMETS? YES D NO ~

. IfRx, MedGuide and/or PPI (plus PI) consulted to ODEIDSRCS?
N/A D YES D NO ~

. Risk Management Plan consulted to OSE/IO? N/A ~ YES D NO D

. If a drug with abuse potential, was an Abuse Liability Assessment, including a proposal forscheduling submitted? NA' ~ YES D
If Rx-to-OTC Switch or OTC aPplication: .

. Proprietary name, all OTC labeling/packaging, and current approved PI consulted to

OS EIDMETS? YES D
. If the application was received by a clinical review division, has YES D

DNPCE been notified of the OTC switch application? Or, if received by
DNPCE, has the clinical review division been notified?

Clinical

. If a controlled substace, has a consult been sent to the Controlled Substance Staff?. 'YES D
Chemistry

. Did applicant request categorical exclusion for environmental assessment?

If no, did applicant submit a complete environmental assessment? NI A
If EA submitted, consulted to EA officer, OPS? NI A

YES D
YES D

YES D

YES D NO

D

. Establishment Evaluation Request (EER) submitted to DMPQ? N/A

. If a parenteral product, consulted to Microbiology Team?

Version 6114/2006

N/A YES

NO D
'.
~j

NO D

NO D

NO ~

NO D
NO 0
NO 0

o
NO 0
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ATTACHMNT

MEMO OF FILING MEETING

DA TE: June 8, 2006

NDA #: 21-427 SE-Oll

DRUG NAMES: Cymbalta

APPLICANT: Eli Lily & Company \\(4)

BACKGROUN: CymbaltatI (duloxetine hydrocholoride) has been approved for the major depressive
disorder (MDD), and neuropathic pain associate(lwith diabetic peripheral neuropathy (DPNP). Duloxetine is
also being developed as a treatment for' . The sponsor
submitted this NDA for another indication, Generalized Anxiety Disorder.

ATTENDEES:
Thomas Laughren, Roberta Glass, Chen Yeh-Fong, Ray Baweja, Ron Kavanagh, Susan Player, Felecia Curtis

ASSIGNED REVffWERS (including those not present at filing meeting):

DiscipliDe/Orga Diza tion
Medical:
Secondary Medical: .
Statistical:
Secondary Statistical:
Pharmacology: .
Statistical Pharmacology:
Chemistry:
Environmental Assessment (if needed):
Biopharaceutical:
Microbiology, sterility:
Microbiology, clinical (for antimicrobial products only):DSI: Connie Lewin
Regulatory Project Management: Felecia Curtis
Other Consults:
OPS:

Reviewer
Roberta Glass

George Kordzakhia

Chen Yeh-fong
Linda Fossom .~

Janice Brown

Ron Kavanagh

Per reviewers, are all parts in English or English translation?
If no, explain:

YES ~ NO 0

CLINICAL FILE ~ REFUSE TO FILE 0

. Clinical site audit(s) needed?
If no, explain:

Advisory Committee Meeting needed? YES, date if known NO
If the application is affected by the AIP, has the division made a recommendation regarding
whether or not an exception to the AIP should be granted to permit review based on medical
necessity or public health significace?

YES ~ NO 0

~.
.

N/A ~ YES 0 NO 0
Version 6/1412006
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STATISTICS

N/A rg

N/A 0

FILE 0

FILE i:

FILE i:

NDA Regulatory Filing Review
Page 6

REFUSE TO FILE 0
REFUSE TO FILE 0
REFUSE TO FILE 0

0 NO ~

REFUSE TO FILE 0
YES D NO D

. CLINICAL MICROBIOLOGY

BIOPHARMCEUTICS

· Biophar. study site audits(s) needed?
YES

PHARMCOLOGY/TOX N/A 0 FILE i:

. GLP audit needed?

CHEMISTRY FILE i: REFUSE TO FILE 0

· Establishment(s) ready for inspection? N/A
. Sterile product?

If yes, was microbiology consulted for validation of sterilization?

YES D
YES D

YES D

NO 0
NO D

NO D

ELECTRONIC SUBMISSION:
Any comments:

REGULATORY CONCLUSIONS/OEFICIENClES:
(Refer to 21 CFR 314.101(d) for fiing requirements.)

o
~

The application is unsuitable for filing. Explain why:

The application, on its face, appears to be well-organized and indexed. The application
appears to be suitable for fiing.

~

i:
o

No filing issues have been identified.

Filing issues to be communicated by Day 74. List (optional):

ACTION ITEMS:

1.0 Ensure that the review and chemical classification codes, as well as any other pertinent
classification codes (e.g., orphan, OTC) are correctly entered into COMIS.

2.0 If RTF, notify everybody who already received a consult request of RTF action. Cancel the EER.

3.0 If fied and the application is under the AlP, prepare a letter either granting (for signature by Center
Director) or denying (for signature by ODE Director) an exception for review.

4. rg If fied, complete the Pediatric Page at this time. (If paper version, enter into DFS.)

5.0 Convey document fiing issues/no fiing issues to applicant by Day 74.

L T Felecia Curtis, RN, Regulatory Project Manager

Version 6/1412006
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation. of the electronic signature.
------------------------------------------------------------------------------------------------------------. .
/s/

Felicia Curtis
9/14/2006 03: 53: 07 PM
CSO

Felicia Curtis
9/14/2006 04: 08: 03 PM
CSO
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Sunflower Page 1 of 1

Curtis, Felecia

To: Ann Robbins Sakai

Subject: PT IR for NDA 21-427 SE-011

Hello Ann,

The Pharmacologist really just wants to know whether you have submitted any new non-clinical studies that
haven't been previously submitted to this NDA either in the original submission or in the response to the first
Approvable letter (where the issue of qualifying impurities was addressed); no non-clinical studies were
submitted (or needed) in the response to the second Approvable letter.

We don't mean to suggest that any additional non-clinical studies would be expected for this change in
indication, but just want to verify whether or not any new studies were submitted in the current efficacy
supplement.

Thanks,
Feleda Curtis, RN, L T, USPHS
Regulatory Health Project Manager
Division of Psychiatry Products
US. Food and Drug Administration
10903 New Hampshire Ave Bldg 22 RM 4399 Silver Spring, MD 20993-0002
301-796-0877 feleda. curtisØHda.hhs.gov 

9/13/2006
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/
Felicia Curtis
9/13/2006 02: 52: 31 PM
CSO
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Curtis, Felecia

To: Ann Robbins Sakai

Subject: PharmacologylToxicology IR NDA21-427 SE1-011

Hello Ann,

The Pharmacology/Toxicology reviewer requests the following information:

Regarding your supplement (NDA 21-427, SE1, N-001, letter-dated 4/27/06) for use of Cymbalta for treatment
of Generalized Anxiety Disorder, it appears that you have not submitted any new non"clinical (pharmacology
or toxicology) data that was not submitted in the original submission of this NDA. If you have submitted any
new non-clinical data, please provide us with a list of the study reports.

Thanks,

Felecía Curtis, RN, L T, USPHS
Regu/atory Hea/th Project Manager
Division of Psychiatry Products
us. Food and Drug Administration

10903 New Hampshire Ave B/dg 22 RM 4399 Silver Spring, MD 20993-0002
301-796-0877 felecía. curtisé'fda.hhs.gov 

9/11/2006
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.....................................................................................................................
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
.....................................................................................................................
/s/

Felicia Curtis
9/ i i / 2 006 0 i : 58 : 0 i PM
CSO
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ww.lily.com ~
UUy lWar Laboores
A Dion of El UUy an Co
utty Corpte Cent
Indianapolis. InmM 4628U.SA

Ph 317 276 20

Augut 22, 20
120 Day Saety Updte

Fo an Drg Admnistrtion
Center for Dru Evaluaon and Resarh
Division of Psychiatr Pructs
Centr Doment R.oom
5901-B AmmndaeRoad .
Bcltsvîle, MD 20705- 1266

Re: NDA 21-427 sNDA S-Ol1, CYMALTAe (LY2486 duloxetie
hydrocorie) for Geera Anxiety Dirder

Dear Dr. Laughn,

Enclose plea find the 120 day Safety Upde for the Generaiz Anety Disordr
sNDA referenced abve. The enclos "Note to Reviewet' provide fuher infortion

on this submission. . "¡o ,
.;

The electrnic medium has ben checked and verified to be fr of know viro. The

size of the submission is approximately 261 Mh. The viru cheking softwar was
Symante AntiViru Corpra Edtion prgr 8.1.0.825, scan engine 4.2.0.7 using
Viru Denition File Version 8117f1 rev. 32.

Plea don't hesta to conta me if thre ar any questions regang ths submisson.

All corrpondence on th mar should be dire to my atntion via my work phone

(317-651-5642), cell phone (317-5292569) or via eml at saai ann robbns (i IillY'co 

If I am not available, pleas cal Dr. Grgor Brophy, Diec, U.S. Regulator Affai
at (317) 277-3799.

Sincly,

El Lilly and CopayW~
An R. Sak, Ph.D.
Asat Diector
u.s. Regulatory Affairs

Answer Th M1tt
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Note to Reviewers
sNDA 21-427, Supplement 011, Cymbalta (Duloxetine Hydrohloride)

for tretment of Generaliz Anxiety Disorder (GAD)

120-day Safety Update

The content of this submission is as follows:
-Safety Upd for completed and ongoing duloxetine studies
- Revised dataet and revise speific tables for the duloxetine suicidality report

Safety Update:
Since our GAD sNDA submission on 26 April 2006, completed studies of duloxetine
have not yielded data for more than 25% new subjects compared with the original
submission. Therefore, we did not include an amended integrted analysis of safety in
the 120~y safety update, but have included additional safety information from
completed and on-going duloxetine studies between the cut off date of the original sNDA .
submission (09 December 2005) and the cut-off date for this 120 day safety update (26
April 2006).

Completed studies - There was only one completed clinical study since the
submission of the GAD sNDA by the 26 April 2006 cut off data for this Safety Updte.
This is study FlJ-US-HM~ entitled "A Comparison of Duloxetine Dosing Strtegies in
the Treatment of Patients with Major Depression". A sumiary of the safety data from
this study, as well as the final clinical study report, is included in this submission.

Ongoing studies" - We have included an updte on safety information obtained
from the 28 on-going duloxetine studies (any indication) between the 09 December 2006
cut off for the initial GAD sNDA and 26 April 2006 cut off for this safety updte.
Information on any death reported to Lily by 25 July 2006 is also included.

. ~

Since our original sNDA submission, we have made no change to the overall conclusions
regarding the safety of duloxetine in the treatment of patients with GAD.

Revisions to suicidality datat and report table
During the cours of conducting additional analyses using the overall duloxetine
exposures integrted safety bas, Lily discovere an error in th constrct of the dat .

used for the suicidlity analyses included in the original GAD sNDA. As a consequence
of the dataet constrct errr, a total of 10 events, alltrom patients enrolled in MOD
studies, were inappropriately included in the anlyses as tratment-related suicidality

events. Thee events were in patients in the placebo-cntrlled study database and 7
events were in patients in the open label study database. A revised dataset and revise
tables that present results from the realysis are provided in this safety update. Based on
these updted analyses, none of the conclusions from the Suicidality Report included in
the original GAD sNDA have changed. .
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If you have any questions regarding this submission, pleas contact Dr. Ann Sakai,
Associate Director, U.S. Regulatory Affair by phone (3 17-65 1-5642), cell phone (3 17-
529-2569), email (sakaLannJobbins(glilly.com) or fax (317-276-1652). In her absence,
please call Dr. Gregory Brophy, Director, U.S. Regulatory Affairs, at (3 l 7) 277- 3799.

-~-
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DEPARTMENT OF HEAL TH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION

OFFICE OF NEW DRUG QUALITY ASSESSMENT

POST-MARKTING EVALUATION
CMC ASSESSMENT FORM

APPLICANT:
I.NDANUMBER: 1 

DOCTVPE:
.1. SEQ NUMER: 1 SUBMISSION TYPE:LILLY .. 021427 SE1 011 ORIGINAL

PROPRITARY NAME: . .......... .jESTABLISHED NAME: DULOXETINE HCL
CYMALTAIDULOXETINE HCU20,30,40,60MG
DOSAGE FORM:

r STRENGTHIOTENCY: I PHARMACOLOGICAL CATEGORY:CAP 20 MG 30 MG 40 MG, 60
LETIERDATE: STAMP DATE: PDUFAGOAL SUBMISSION (CHECK ONE)
4/27/2006 4/27/2006 DATE: 2/27/2007 FIRM: PA

FINAL: PA
DIVISION IV OND Division: MANAGED BY: PAL: Janice Brown
BRANCH: VII OND MEDIA SUBMISSION: Electronic
SUPPLEMENT PROVIES FOR: Anew indication
BUNDLED: No ..

CIIGE CATEGORy: . the tlseofCymbaltain the treatment of Generalized Anx.iety Disorder.
LABELING INOL YED:

1 PAT:
No

I COMPARABILITY I PHASE 4 COMMITMENT:Yes - Both PI & Label PROTOCOL: No
REVIEW PATH: 3 - Moderate Risk - Minimal Review
CONSULTS:
JUSTIFICATION/COMMENTS: 7/14/2006 - BROWNJA

1. Issue a Environmental Assessment consult requesting whether the total use of duloxetine is stil below the maximum
total amount estimated in the original Environmental Assessment filed with NDA 21-427. This information needed for
this consult is located in the EDR for NDA 21427, SE1-S-0l 1.

2. PAL requested an inspection on 14-Jul-2006, of Eli Lily and Company, Indianapolis, Indiana 46285 (Reg. No.:
1819470) and Lily del Caribe, Inc., Carolina, Puerto Rico 00985 (Reg. No.: 2619243).

3. Review changes in labeling if required. 

4. Recommended reviewer: Janice Brown.

PAL ACTION: 

BRANCHCIDEF:James Vidra
REVIWER: ...

....
.
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature. .

/s/
Janice Brown
8/7/2006 03: 02: 52 PM
CHEMIST

Jim Vidra
8/7/2006 03: 16: 49 PM
CHEMIST
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
. PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EV ALUA nON AND RESEARCH

CLINICAL INSPECTION SUMMY

DATE: November 9, 2006

TO: LT Felecia Curtis, RN, Regulatory Health Project Manager
Roberta Glass, M.D., Clinical Reviewer
Division of Psychiatry Products, HFD-130

THROUGH: Constance Lewin, M.D., M.P.H.
Branch Chief

Good Clinical Practice Branch I
Division of Scientific Investigations

FROM: Sherbet Samuels, R.N., M.P.H.

SUBJECT: Evaluation of Clinical Inspections

NDA: 21-427/SEI-0ll

APPLICANT: Eli Lily & Company

DRUG: Cymbalta (Duloxetine Hydrocholoride)

THERAEUTIC CLASSIFICATION: Standard Review

INDICATION: Treatment of General Anxiety Disorder

CONSULTATION REQUEST DATE: July 10, 2006

DIVISION ACTION GOAL DATE: December 1, 2006

PDUFADATE: February 27,2007

1. BACKGROUND:

Cymbalta is approved for the treatment of Major Depressive Disorder. The sponsor
submitted a supplemental New Drug Application (NA # 21-427/SE-Oll) for the use of
Cymbalta in the treatment of Generalized Anxiety Disorder (GAD). Dr. Wiliam Carter
and Dr. Robert Home's sites were selected for inspection due to significant primary
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efficacy results for study HMDT. The preliminary statistical analysis indicated that the
results from these two sites would impact the p-values for study HMDT. Dr. Richard
Brown's site was selected for inspection due to large enrollment for study HMR. The
goals of the inspections were to assess adherence to FDA regulatory requirements;
specifically, investigator oversight, protocol compliance, accuracy of primary effcacy
endpoint data, and protection of subjects' rights, safety, and welfare. The following
protocols were audited: HMT entitled "Duloxetine Hydrochloride Once Daily
Compared with Placebo in the Treatment of Generalized Anxiety Disorder" and HMR
entitled "Dulóxetine Hydrochloride 60 mg or 120 mg Once Daily Compared with
Placebo in Patients with Generalized Anxiety Disorder".

Summary Report of U.S. Inspections

II. RESULTS (by protocol/site):

Name ofCI and City, State Protocol Insp. Date EIR Received Final

site #, if known Date Classificati on

Dr. Wiliam Carer/1 04 Belmont, MA HMDT Sept. 11 - 19, 10/10/06 NAI
2006

Dr. Robert Home/l 13 Las Vegas, HMDT Aug. 31 -Sep. 10/04/06 VAl
NY 12,2006

Dr. Richard Brown/901 Cincinnati,OH HMBR Sept. 6 - 11, 11/1/06 NAI
2006

Key to Classifications
NAI = No deviation from regulations. Data acceptable.
VAl-No Response Requested= Deviations(s) from regulations. Data acceptable.
VAl-Response Requested = Deviation(s) from regulations. See specific comments below

for data acceptabilty
OAI = Significant deviations from regulations. Data unreliable.

A. Protocol #HMT

l. Wiliam Carter, M.D./I04
McLean Hospital
115 Mil Street, Oakes Building
Belmont, MA 02478

a. What was inspected: Dr. Carter enrolled 13 subjects. The inspection encompassed an
audit of all subjects' records. Primary endpoint efficacy data were verified for all
subjects.

b. Limitations of inspection: none

c. General observations/commentary: One discrepancy was noted on the HAMA total
score for subject 1403 at visit 7. The data listings report a HAMA total score of 7 while
the source documents indicate a HAM total score of 6. Other than the discrepancy, the
inspection found no significant regulatory deviations.
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d. Data from this site are acceptable.

2. Robert Home, M.D. /113
2915 West Charleston, Suite 4
Las Vegas, NV 89030

a. What was inspected: Dr. Home enrolled 14 subjects. The inspection encompassed an
audit of 14 subjects' records. Primary endpoint effcacy data were verified for 14
subjects.

b. Limitations of inspection: none

c. General observations/commentary: The inspection found instances of inadequate
record keeping. Specifically:

a) The protocol inclusion criteria specified that female study subjects
of childbearing potential must "test negative for pregnancy at the time
of enrollment". The records for subject 2301 indicate that a
pregnancy test was performed. However, there is no documentation
of the test results.

b) The protocol specified that a comprehensive physical examination be
performed at Visit 1. The records for subjects 2301 and 2302 indicate that a
physical examination was performed. However, there is no documentation of
the physical examination results.

d. Data from this site are acceptable.

B. Protocol # HMR

1. Richard Brown, M.D. /901
Hartford Research Group, Inc.
3120 Burnet Ave, Ste 103

Cincinnati, OH 45242

What was inspected: Dr. Brown enrolled 29 subjects. The inspection encompassed an
audit of24 subjects' records. Primary endpoint efficacy data were verified for 24
subjects.

b. Limitations of inspection: none

c. General observations/commentary: The inspection found the following four
discrepancies regarding the HA total score:

. The data listings report a HAMA total score of 12 at visit 4 for subject 9109 while
the source documents and CRF indicate a HAMA total score of 13.
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. The data listings report a HAMA total score of 13 at visit 5 for subject 9111 while
the source documents and CRF indicate a HA total score of 23.

. The data listings report a HAMA total score of9 at visit 8 for subject 9115 while
the source documents and CRF indicate a HAMA total score of 8.

. The data listings report a HA total score of 11 at visit 5 for subject 9120 while
the source documents and CRF indicate a HAMA total score of 10.

Other than the discrepancies, no significant deviations from FDA regulations were
observed.

d. The review division should evaluate the adverse impact, if any, of the above 4 data
discrepancies on overall data acceptability.

II. OVERALL ASSESSMENT OF FINDINGS AND GENERAL
RECOMMNDATIONS

As noted above, inspection of Dr. Home found instances of inadequate record keeping.
Inspection of Drs. Carter and Brown revealed that these investigators appear to have
conducted the studies noted in accordance with FDA regulations. Except for the
discrepancies noted above, data from these three clinical investigators are acceptable in
support ofNDA 21-427/SEI-0l1.

¡See appended e!i:ctronìc

Sherbet Samuels, R.N., M.P.H.

CONCURRNCE:

(See appended

Constance Lewin, M.D., M.P.H.
Branch Chief

Good Clinical Practice Branch I
Division of Scientific Investigations
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---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
/s/

Sherbert Samuels
11/24/2006 08:47:43 AM
CSO

Constance Lewin
11/27/2006 11: 35: 40 AM
MEDICAL OFFICER
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DSI CONSULT: Request for Clinical Inspections

Date: July 10, 2006

To: Constance Lewin, M.D., M.P.H, Branch Chief, GCP1, HFD-46
Leslie K. Ball, M.D., Branch Chief, GCP2, HFD-47

Through: Joseph Salewski, Acting Director
Division of Scientific Investigations, HFD-45

Thomas Laughren, M.D., Division Director,
Division of Psychiatry, HFD-130

(only for foreign inspection requests)

From: LT Felecia Curtis, RN, Regulatory Health Project Manager
Division of Psychiatry Products

Subject: Request for Clinical Site Inspections
Application: NDA 21-427/Supplement No: SE-Oll

Sponsor: Eli Lily & Company
Drug: Cymbalta (Duloxetine Hydrocholoride)

Protocol/Site Identifcation:

As discussed with you, the following protocols/sites essential for approval have been identified for
inspection. DSI may choose two out of four clinical sites listed for protocol HMBR.

This NDA provides data for the following: new indication. This drug is not a New Molecular Entity
(NME).

Site # (Name,Address, Protocol Number of Subjects Indication
Phone number) #

Site 104
Willam Carter, MD
McClean Hospital HMT RefertoEDR

Generalized anxiety
115 Mil Street, Oakes disorder (GAD)
Building
Belmont, MA 02478
Site 113
Robert Horne, MD
2915 West Charleston, Suite HMT Refer to EDR GAD
4
Las Vegas, NV 89030

GAD duloxetine Page 332 of 361



Page 2-Request for Clinical Inspections

Site # (Name,Address, Protocol Number of Subjects Indication
Phone number) #

Site 109
Finland: Dr. Jukka Penttinen
Salon Psykiatripalvelu

Helsingintie 1, 3.krs HMR (n=32) GAD
Salo 24100
Phone: 358-40-7492974

Fax: 358-2-2337802

Site 105
Finland:Dr. Riitta Jokinen
Lansi-Soumen
Erikoislaakaripalvelut Oy HMR (n=28) GAD
Sibeliusenkatu 3 A, 5.krs
Turku 20100
Phone: 3582250443

Fax: 35822504797
Site 202
France:Dr. Odile Bourgeois-
Adragna
Cabinet Du Dr O.
Bourgeois-Adragna
Place de L , Hopital HMR (n=30) GAD
49 A venue De Gamevile
Saint Orens 31650
Phone: 0562243388

Fax: 0561002764

Site 901
United States:Dr. Richard
Brown
Hartford Research Group,
Inc. HMBR (n=29) GAD
Cincinnati, OH 45242
Phone: 513-792-5042
Fax: 513-792-5041

Domestic Inspections:

We have requested inspections because (please check all that apply):

_ Enrollment of large numbers of study subjects

_ High treatment responders (specify):

-X Significant primary efficacy results (preliminary statistical analysis indicated that results
from Sites 113 and 104 would impact the p-values for study HMDT)
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Page 3-Request for Clinical Inspections

There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct,
significant human subject protection violations or adverse event profies.
Other (specify)

International Inspections:

We have requested inspections because (please check all that apply):
~ There are insufficient domestic data

Only foreign data are submitted to support an application
Domestic and foreign data show conflicting results pertinent to decision-making
There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, or
significant human subject protection violations.
Other (specify):

Note: International inspection requests or requests for five or more inspections require
sign-off by the OND Division Director and forwarding through the Director, DSI.

Goal Date for Completion:

We request that the inspections be conducted and the Inspection Summary Results be provided by
December 1,2006. Our Division Action Goal date is January 26,2007. The PDUFA due date for
this application is February 27,2007.

Should you require any additional information, please contact LT Felecia Curtis, RN, RPM.
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
/s/

Thomas Laughren
7/11/2006 01: 57: 04 PM
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DSI CONSULT: Request for Clinical Inspections

Date: June 8, 2006

To: Constance Lewin, M.D.
Division of Scientific Investigations, HFD-48

cc: Thomas Laughren, M.D.
Division Director, Division of Psychiatry, HFD-130

From: LT Felecia Curtis, RN, Regulatory Health Project Manager,
Division Director, Division of Psychiatry, HFD-130

Subject: Request for Clinical Site Inspections
NDA 21-427 Supplement No: SEI-011
Sponsor: Eli Lily and Company
Drug: Cymbalta (Duloxetine hydrochloride) Capsules

Protocol/Site Identification:

Lily has submitted 3 positive random, double-blind, placebo-controlled, and multicenter centers to
support of their proposed indication of generalized anxiety disorder. The studies are as follows:
FlJ-MC-HMR, FlJ-MC-HMDT, and FlJ-MC-HMDU.

This is an entirely electronic submission in eCTD format and may be found in our EDR using the
following path: \\CDSESUB1\N21427\S 011\2006-04-27 . To find the investigator lists:
-Go to clinstat folder TOC and click on each study report
-The study report TOC has a line that states "investigator investigation" you can click on
- When you click on that page, it has a hyperlink to Appendix 16.1.4 that lists all investigators,
names, address, and phone. HMDR study report, the list starts on p. 1245, HMT study report, the
list starts on p. 1071 and HMU study report, the list starts on p. 1340.

Goal Date for Completion:

We request that the inspections be conducted and the Inspection Summary Results be provided by
December 1,2006. We intend to issue an action letter on this application by February 27,2007.

Should you require any additional information, please contact LT Felecia Curtis, RN, RPM.
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DEPARTMENT OF HEALTH & HUMA SERVICES

Public Health Service

Food and Drug Administration
Rockvile, MD 20857

FILING COMMUNICATION

NDA 21-427/SEI-0ll

Eli Lily and Company
Attention: Gregory T. Brophy, Ph.D.

Director, U.S. Regulatory Affairs
Lily Corporate Center

Indianapolis, IN 46285

Dear Dr. Brophy:

Please refer to your Apri127, 2006 new drug application (NDA) 21-427/SEI-Oll submitted
under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Cymbalta (duloxetine
hydrochloride) capsules and 20 mg 30 mg, 40 mg and 60 mg.

We have completed our filing review and have determined that your application is sufficiently
complete to permit a substantive review. Therefore, this application has been fied under section
505(b) of the Act on June 8, 2006 in accordance with 21 CFR 314. 10 1 (a)'-

At this time, we have not identified any potential fiing review issues. Our filing review is only

a preliminary evaluation of the application and is not indicative of deficiencies that maybe
identified during our review.

If you have any questions, call LT F elecia Curtis, RN, Regulatory Project Manager, at (301) 796-
0877.

Sincerely,

(See appended electronic signature page)

Thomas Laughren, M.D.
Director
Division of Psychiatry Products
Offce of Drug Evaluation I
Center for Drug Evaluation and Research
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Thomas Laughren
6/16/2006 12:48:18 PM
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" f-'"r~ E."~:~ DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service

Food and Drug Administration
Rockville, MD 20857

INFORMA nON REQUEST LETTER

NDA 21-427/SEI-0ll

Eli Lily and Company
Attention: Gregory T. Brophy, Ph.D.
Director, U.S. Regulatory Affairs
Lilly Corporate Center
Indianapolis, IN 46285

Dear Dr. Brophy:

Please refer to your April 27, 2006 new drug application (NDA) 21-427/SEI-0ll submitted under section 505(b) of
the Federal Food, Drug, and Cosmetic Act for Cymbalta (duloxetine hydrochloride) capsules and 20 mg 30 mg, 40
mgand 60 mg.

Based on our preliminary review of the Clinical and Clinical Pharmacology sections of your submission we have the
following comments and information requests. We request a prompt written response in order to continue our
evaluation of your NDA.

The Clinical reviewer requests the following information:

Please provide the result(s), if any, of a literature searc h on the safety and efficacy of duloxentine
hydrochloride in patients with General Anxiety Disorder. Please also describe your approach taken to this literature
review.

The Clinical Pharmacology reviewer had diffculty distinguishing among the 132 clinical study reports submitted
with regard to whether this was new or re-submitted information. Although we appreciate the completeness of the

submission, we note that this problem of sorting through the massive amount of information to identify the new
information is an obstacle to effcient review and, ifnot fixed, ultimately wil result in a delay in our final action.

The Tabular Listing of All Clinical Studies from the CLINST AT Table of Contents and the Tabular Listing
of All Clinical Pharmacology Studies from the HPBIO Table of Contents combined, lists one hundred and thirty two
clinical study reports that were included in the submission. To facilitate our review please provide for each of the
aforementioned tabular listings a table in the same order as the tabular listing that includes:

1) Study Number

2) Study Title

3) Whether the study report was previously submitted, or ifthis is the first submission.
4) Ifpreviously submitted, the submission that it was submitted in.

5) Whether there are any changes from previous submissions.
6) If a first submission whether this is a co mpleted study report or a report of and ongoing study.

7) Whether any pharmacokinetic sampling was performed in the study.

In addition for each of the tabular listings please provide two additional tables, one listing study numbers
and titles for previously submitted study reports, and one table for new study reports included in the present
submission. For new study reports please indicate whether this is a complete study report or a report of an ongoing
study.
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If you have any questions, call Felecia Curtis, RN, RPM, at 301-796-0877.

Sincerely,

Thomas Laughren, M.D.
Director
Division of Psychiatry Products
Offce of Drug Evaluation I
Center for Drug Evaluation and Research
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Thomas Laughren
6/12/2006 12: 23: 21 PM
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DEPARTMENT OF HEALTH & HUMAN SERVICES, Public Health Service

Food and Drug Administration
Rockvile, MD 20857

NDA 21-427/S-011 PRIOR APPROVAL SUPPLEMENT

Eli Lily and Company
Attention: Dr. Ann R. Sakai, Ph.D.
Associate Director, Regulatory Affairs
Lily Corporate Center

Indianapolis, Indiana 46285

Dear Dr. Sakai:

We have received your supplemental new drug application submitted under section 505(b) of 
the

Federal Food, Drug, and Cosmetic Act for the following:

NDANumber
21-427

lement Number
S-OII

Date of Supplement: April 27, 2006

Date of Receipt: April 27, 2006

This supplemental application proposes the use of Cymbalta in the treatment of Generalized Anxiety
Disorder.

Unless we notify you within 60 days of the receipt date that the application is not sufficiently complete
to permit a substantive review, we wil fie the application on June 26,2006 in accordance with
21 CFR 314.101(a). Ifthe application is fied, the user fee goal date wil be February 27,2007.

Please cite the application number listed above at the top of the first page of all submissions to this

application. Send all submissions, electronic or paper, including those sent by overnight mail or
courier, to the following address:

Food and Drug Administration
Center for Drug Evaluation and Research
Division of Psychiatry Products
5901-B Ammendale Road
Beltsvile, MD 20705-1266
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NDA 21-427/S-011
Page 2

If you have any questions, please contact Ms. Felecia Curtis, Regulatory Project Manager, at (301)
796-0877.

Sincerely,

i/:lee sign(lrure page /

Paul David, R.Ph.
Chief, Project Management Staff
Division of Psychiatry Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research
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DEPARTMENT OF HEALTH AND.
HUN SERVICES

PUBLIC HEALTH SERVICE REQUEST FOR CONSULTATION
FOOD AND DRUG
ADMIISTRATION

TO (Division/Offce): FROM:
HFD-710/Stat HFD-130lDivision of Psychiatry Products

DATE INDNO. NDANO. TYPE OF DOCUMNT DATE OF DOCUMENT
May 8, 2006 21-427 Efficacy NDA supplement April 27, 2006

NAME OF DRUG PRIORITY CLASSIFICATION OF DESIRD COMPLETION
Cymbalta (duloxetine HCL) CONSIDERA nON DRUG DATE
20 mg, 30 mg, 40 mg, and 60 GAD , no " ," l' "'1'". -". "0

mg capsules PHUFA .,,"

NAME OF FIR: Eli Lily & Company
REASON FOR REQUEST

COMMNTS/SPECIAL INSTRUCTIONS:

The Division has received a new efficacy supplement for Cymbalta in the treatment of GAD. This is a totally
electronic submission. The EDR link to the electronic portion of the sNDA is as follows:

\ \CDSESUB1 \N21427\S 011\2006 - 04 - 27

The filing meeting June 8, 2006. Please review the submission and provide comments.
Thanks!

SIGNATUR OF REQUESTER METHOD OF DELIVERY (Check one)
Richardae Taylor Araojo, Pharm.D. MA X HAND

Regulatory Project Manager

301-594-5793

Richardae.araojo~fda.gov

SIGNATUR OF RECEIVER SIGNATUR OF DELIVERER
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

REQUEST FOR CONSUL TATIONPUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

TO (Divsion/OffceJ, FROM:

HFD- 860/Biopharm HFD-130, Division of Psychiatry Products

DATE INDNO. NDANO. TYPE OF DOCUMENT DATE OF DOCUMENT

May 8, 2006 21247/S-011 NDA supplement April 27, 2006

NAME OF DRUG PRIORITY CONSIDERATION CLASSIFICATION OF DRUG DESIRED COMPLETION DATE

"''c. .,"-. .Julie
Cymbalta (duloxetine HCL) GAD
20 mg, 30 mg, 40 mg, and 60
mg capsules lJ'lHj h; de1uHine

W.o .
X'Ç'J! ""',1 , .

Eli Lily and Company

REASON FOR REQUEST

I. GENERAL 

o NEW PROTOCOL
o PRE--NDA MEETING o RESPONSE TO DEFICIENCY LETTER

o PROGRESS REPORT
o NEW CORRESPONDENCE

o END OF PHASE II MEETING o FINAL PRINTED LABELING

o DRUG ADVERTISING
o RESUBMISSION o LABELING REVISION

o ADVERSE REACTION REPORT
o SAFETY/EFFICACY o ORIGINAL NEW CORRESPONDENCE

o MANUFACTURING CHANGE/ADDITION
o PAPERNDA o FORMULATIVE REVIEW

o MEETING PLANNED BY
o CONTROL SUPPLEMENT o OTHER (SPECIFY BELOW)

II. BIOMETRICS

STATISTICAL EVALUATIGJ BRANCH STATISTICAL APPLICATIGJ BRANCH

o TYPE A OR B NDA REVIEW o CHEMISTRY REVIEW
o END OF PHASE II MEETING

o CONTROLLED STUDIES
o PHARMACOLOGY

o PROTOCOL REVIEW
o BIOPHARMACEUTICS

o OTHER (SPECIFY BELOW):
o OTHER (SPECIFY BELOW):

II. BIOPHARMCEUTICS

o DISSOLu'nON o DEFICIENCY LEITER RESPONSE

o BIOAVAILABILTY STUDIES o PROTOCOL-BIOPHARMACEUTICS

o PHASE IV STUDIES o IN-VIVO WAIVER REQUEST

COMMENTs/SPECIAL INSTRUCTIONS:

This is an efficacy NDA supplement that has included human pharmacology and bioequivalence data. Please
review and provide comments, if needed. The supplement can be accessed in the EDR via the following link:
\ \CDSESUBl \N21427\S 011\2006-04-27

Thanks!

SIGNAtURE OF REQUESTER METHOD OF DELIVERY (Check one)

Susan E. Player, MS x MAIL HAND

Regulatory Project Manager

301-796-1074

susan.player(ffda.hhs.gov

SIGNATURE OF RECEIVER SIGNATURE OF DELIVERER
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(.: DEPARTMENT 

OF HEm & HU SERVICE Public Healt Servce

Food and Drg Administtion
Rockville, MD 207

NDA21-427

Eli Lily & Company
. Attention: Barbara Amg, MD
Manager, US Regatory Afairs

El Lily Corporate Center

Indianolis, IN 46285 .

Dea Dr. Am:

Pleae refer to the meetig betwee representaves of your firm and the FDA on Augut 17,
2005.

The offcial miutes of that meetig are enclosed You are reponsible for notiJYing us of any
signficat differences in understading regarding the meetig outcomes.

If you have any questions, call Richadae C. Taylor, PharD., Reguatory Heath Project
Manger, at (301) 594-5793.

Sincerely,
(See appended 

electronic signture page)

Thoma Lauen M.D.
Actig Direcor

Division of Psychiat Products ~
Offce of Drug Evaluaton I

Center for Drg Evaluaon and Reseach

Enclosur
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MEETG MIS
NDA 21-427 lIN 69,749

Dat: . Augut 17, 2005
Locon: Conference Room E; WOC2
Time: 10:00- 11:30 AM
Fir Eli Lilly and Company
Type: Fac to Fac
Meetig: Type B PresNDA

Dr: Cymbata (duloxetie HCL) Capules
Indicaon: Geeralized Anew Disorder (GAD)

Meetig Chai: Thomas Laugh M.D., Actig Division Dírecor, DPP
Meeg Recrder: Richardae Taylor, Phar.D., Regulatoiy Project Manager

Parcipats:
FDA:
Dr. Thoma Laugen
Dr. Pau Andreaon
Dr. Rober Glas
Dr. Peiin Yang
Dr. Jialu Zhg
Dr. Ronald Kavànag
Dr. Richardae Taylor

Eli Lil and Company
Gregoiy Brophy, Ph.D.

Barbara Amg, M.D.
Janelle Erickson, Ph.D.
Mie Dee, M.D., Ph.D.
Jim Russell, M.D.
Joe Werncke, M.D.
Mar Pat Knader, Ph. D.
Evelyn Lobo, Ph.D.

Actig Division Direor, DPP
Actig Deputy Division Direor, DPP
Clinica Reviewer
Biomecs Tea Leaer
Biometrcs Reviewer
OCPB Reviewer
Regulatoiy Project Manager

Director U.S. Reguatiy Afairs
Manager U.S. Regatoiy Afairs '
Reseach Scientist Statistics
Medca Director

- Medca Advisor
Medca Advisor, Global Product Safety
Hea Dr Disposition
Reseach Scientist Pharokietics .

Meetig Objece
Discuss planed pre-sNDA submission for duloxetie for the indicaon of GAD.

Backgund
Duloxete is cmrentl approved for Major Depressive Disorder (MD) (NA 21-427)
and neuropathc pa assocated with diabtic peripheral neuropaty (NA 21 -733).
There are a tota of 5 clica trals in the GAD program includig 3 that are expected to
be completed at the tie of submission:

-HMR 9 week; Double-blind; fixed dos of 60 and 120 mg vs. placbo;
-HMT & HMU: 10 week; Double-blind; flexible-ose (60 to 120 mg) vs. placbo;
-Studies HMV (a long-term tral) and HMW ar ongoing
-All patents in these trals will meet DSM-IV crteria for GAD; the priar endpoin for

all trals is change frm baline in HA tota score

I
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-Lily intends to submit a NDA supplement if 2 short-term trals are positive to support a
GAD claim in ealy 2006.

Questions
Effca
Lily believes that results from at leat two positive stdies of duloxetie in the treatment
of generzed anxiet disorder (GAD) would be sufcient for the submission of
duloxetie as a treatent for GAD. If Studies FlJ-MC-HMT and FlJ-MC-HMR are
potive stdies, and the da from the thrd stdy (Study FlJ-MC-HMU) are not
avaiable by the data cut-off date, Lily will submit these two stues only in the sNDA.
These two studies would then comprse the Sum of Clica Effcac. Results from

Study HMU (the ful clinca study report includig both effca and safet results)
would then be submitted in the 4-month safety update.

1. Doe the FDA agee wi the prpo debe IÚve?
Commt: We indicaed that two poitive short-term trals would be sufcient to
support a short-term claim Furer, we noted that we would not agee to review
effectiveness data from a thd short-term tral submitted at the 4-month safety
update. If Lily wanted to have inonnon from a thrd positive study included
iI labeling, they would nee to submit such inormon in a supplemet
followig an intial approval. In addition, we alered the sponsor that we plan to

meet with the PDAC in the nea fue to discuss the issue of whether or not long-
term effca da should be requied as par of an intial fiing of an NDA for a
chronic ilness, such as GAD. Althoug it is unikely that a requirement for long-
term effecveness dat at the time of fiing would be applied to ths supplement,
we caot completely rue out the possibilty until we met with the PDAC.

A gateeper stregy (Westfall and Krshen 200 i) wil be employed for sequentialy
tesg the secnda hypotheses to be eligible for possible inclusion in the labL. If the
pri hypothesis is statistcaly signcat at the 0.05 two-sided level, the first
secondar hypothesis win be teste. - If ths compson is statisticaly signficat at the . \

0.05 two-sided level, subsequent secnda hypotheses wil be teed in sequence unti
the first null hypothesis in the sequece fails to be rejeced. Lilly seeks cormtion
regadig inclusion of gatekeeper outcome meaures in the labl, where such varables

have be incorprated into the a priori stated gatekeeper objectives. Al thee
duloxete GAD protocols included the followig gakeepe objectives: the Visua
Anog Scae (V AS) for Pai -' Seventy of Overal Pai (Stues HMR and HMT)
and the Sheean Disability Scae Global Fwitionig Score (Studies HMR, HMT, and
HMU). Pleae refer to Appedix 2 for the Tareted Product Profile (TP).

2 Doe FDA agee th replici jings on gat meures ma be in
in the Patnt Oume sectn of the label?

Commt: We incaed that the proposed gatekeeper strategy was acptale,
however, only for the SDS endpoint, and replication would be required to get this

inormon into labling. We note that we do not cosider pai or more th

one quaity oflife sce as actale secndar endpoints. If Lily wants an
analgesic claim, ths would reuire an indepedent developmet progr On the
other hand, if they are tagetig the pa and other physica symptoms that are

2
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par of GAD, we indicated that we cosidered ths a pseudospefic claim, since
these symptoms would be expeted to improve with effective treatt along

with other aspes of ths sydrome., Lily acpted our views on ths, and asked

if they ca modfy the SAP to identi the SDS as the key secondai endpoint; we

noted ths is acceptable.

We also discussed additional issues regardig the ststical analysis plan (SAP):

. First, they confrm that none of these trals has be miblinded as yet,

but daock is planed for stu BR late in September, 2005. They

agee to submit a fial SAP for ths protocl to the INprior to daock,
and similarly for the other Stdies.

. We then asked for clarficaon of the pri analsis model, sin ths

was not clea from the outine submitted. We had a concern about the

inclusion of the interactión term in the prima analysis model; they will
recnsider ths in light of our commts.

. We inquire abut the plan to utlize type 2 sum of squaes in the prima
analysis. They clarfied that ths would be the plan only if the interaction
ter was to be included in the prima moel; if not, they will use type 3
sum of squaes, which we indicaed is our preference.

. They clarfied that ANCOV A will be used for both the prima and key

secndai endpoints.
. We asked for clarfication regardig how they will handle missing item

scores, and they noted that they plan to drop dat for any visits at which
there are missing items. We suggesed that use a less severe approach,
e.g., dropping only if 200Æi of items are missing; in that event, the mean of
the remag scores would be used to impute the missing score. They
will cosider this proposal, and also will include sensitivity analysis to
explore the conequece of different approaches to deag with missing
items. They did note that, thus far, they have'not seen any missing items
for the prima assessment, so ths ma not be an importt issue.

. We also asked for clarfication of sequence for the tesng of 2 doses in
HMR (the sponsor will te 120, then 60, for the prima--HA and
then ony 60 for the first key secndai--Sheehan score). We asked the
sposor to provide a mtionale for lookig first at 60 in for the key
seondar.

. Finally, we asked that when they submit the supplemet, they submit both
the complete mweffcac daet and also the SAS program for their
~alyse of the effca da so th we ca ti to replicae their findigs.
In addition, we requested the SAS progr that produce the derived
varables from th raw varables.

Safety
Section 5.2.1 provides fuer detal on specal saet 

considerons for duloxetie
therapy to be included in the Sumar of Clinca Safety. Topics that have a historical
associaton with the serotoni (5-HT) and norepinephe (N) reuptae inbitor (SNR)
or selective serotoni reuptae inbitor (SSRI) classes, with duloxetetherapy or with
the GAD diseae stae, or that are consdered potentialy clincaly relevant for
duloKetine, will be chosen for fuer examation. .

3
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3. Doe the FDA agee wih ti sped safet considatns pred (Secn 5.L.I)?

Commnt: We indicated that the safety topics they had identified for special
consideration (i.e., hepatc, sucidaity, and cadiovascular) were aceptable.

Case report form (CRFs) for complet studies (studies that have a completed clinca
study report at the time of the da cut-off date) for GAD for individua patients will be
provided for dea, discontiuaons due to adverse events, hepatc events, and serious
adverse events (SAEs). For al other indicaons, CRFs will be provided for dea and
SAB. CRFs for discontiuaons due to adverse events for all other indicaons and
CRFs for ongoing studies will be available upon request (Section 5.2.3).
In addition, a table listng all patients who experienced dea or SAEs, discontiued
because of an adverse event, or experience a signficat or notle treaent-emergent
adverse event (TAE) durg clinca trals will be provided (see example provided in
Appendix 3). A table listig paents expeng these events in clinca pharology
stdies will be provided separely (in Module 2.7.2 and Module 2.1.4). Any dea that
ma occur up to 30 days prior to the submission dae will be inluded in the Swn of
Clinical Safety.

4. Doe tJe FDA agee wit tJe propo decr abve?
Comt: We indicaed that this plan is accptable, however, we asked if they
will beinblindig patents with serous liver toxicity in ongojng studies, and if so,
we want CRFs for these patents as well. They agee to provide CRFs for any
such patents. They also agee to combine in one plac in the application all of
the line listigs for deas aid SAEs (i.e., for the clincal trals, the clinica
pharology trals, and Japanese stdies). We also discussed the feasibility of
providig an algorith for generag individua patents safety sumares for
any paent, and it appe they do not have ths caability.

Lily proposes to provide. narves for patent cases meeting speific criteria (outlined in
Section 5.2.2).

~.'-..

5. Doe the FDA agree with tJe narates crit proposed (Sec 5.2l)?

Comment: We indicated that ths plan is acceptable.

Lily is curently addressing a request from the FDA Division of Neuropharcologica
Dr Products (DNDP) (24 Decber 2004) regardig suicide-related events in adult
patents. . The cut-off date for ths reque was 01 October 2004. For ths sNDA
submission, Lily proposes to analyze suicide-related events in th followig maer:

· The suicide-related analysis for the GAD submission will have a cut-off date that
is consistnt with the cut-off dae for the additional saety analyses for the
submission.

· The analysis will be peormed usg an all placbo-ntrolled stues integrated
safet data and the overal integed duloxetne exposures dabae and will

also be conducted by indicaon on all stues tht are locked as of that dae,

including the GAD trals.
· Lilly will use the same methodology as requeted by the DNDP (in

correspondence daed 24 December 2004 and 12 May 2(05) with the exception of

4
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the dat fonn used for caegonzaon. For all potential events th have not be
caegonze in previous analyses, caegorization wil be done using "raw" da
rater than precaegorion narves. Post caegorizaon, naratves will be

wrtten for paents with caegones of interet

6. Do the FDA. agee with th pi for the asesment of suicity?

Comment: Ths is probably fie, but we asked for clarficaon of what Lily
mes by "not caegorized in previous analyses." They confrmed that ths refers
to new caes beond the cutoff date for the adult suicidality analysis.

The clinca phalogy safet daæe will include inormon from subjects in all
single- and multiple-dose clinca pharlogy stues (not includig Japan studies;

refer to Appendix 4). In addition, Item 6 will cota report for 13 additionål clinca
pharology stdies completed sin NDA 21-421 (refer to Appendix 1).

7. Doe the FDA agree tJ the propo biolu pae (Append 4) is
suffient to suport th GAD innt

Commt: We asked for, and the sponsor confrmed that no new strengts will be
proposed in the submission.

We asked for clarficaon on the different study lists, i.e., the overal TOC has
some clinca pharlogy studies not included in appedix 4. Lily explaied
that the TOC includes stdies alrea submitted previously and cross reference

will be provided for those studies, while appedix 4 includes only stdies for
which ful stdy report will be submitted in ths supplement. We asked that

study syopses be provided for these stues in addition to the cross reference
citaon.

We stted that whether the package is sufcient is a maer of review. However
we had no recommendatons for any biopharacutic or clinica pharacology

studies in additioii to those proposed by the sponsOf.l
I Cross-Referecig Stregy b(4)

Duloxetie has bee approved for th~ trenfllaj~r.dep'ressiy~_gjs.orderJMDD)
under NDA 21-427 and for the treatment of neuropac pai asocated with diabetc
perpheral neuropathy (DPNP) wider NDA 21..733. Duoxete is :

_ Ths supplement will include updates to appropnate
ite since the submission of the origi NDA 2 i -427; however, ce items wi be
cross-refernce (as desbe in Section 3.1).

8. Do the FDA agee wi Lil's pla to cross-referene NDA 21-427 (as decred

in Sen 3.1)?
Commt: We indicaed that ths cross-referencing plan is acptable, however
we asked if they could provide an integrat section of syopses for all stdi for

~ch saet da are included in the supplemet, and they agee to provide ths.
They did confrm that importt saety. inormtion from all studies would be

5
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included in the iss, so that we do not have to go seachig though fu study
reprt for importt safety inormon.

Dataseseport
The pnmar placbo-cntrolled integed safety datase will include only patents from
completed GAD. stdies.
The seondar placbo-ontrolled integred safety datbase will include inormon
from all placebo-cotrolled duloxetie clinca stues conducted by Lily regardless of

indicaon, except for the placbotrolled GAD studies.
The long-term duloxetie expoes inteated saet daase will include inormaton
from patents who parcipated in duloxete clica trals with a design dmaon of at

leas 6 month.
The overa duloxetie exposur integred safet date will include inormon
from paents who took at lea one dose of duloxetie in GAD, MDD, DPNP, LUT,
and fibromyalgia clinica stdies (se Appendix I).

9. Doe t1e FDA agee thm Li~s pl for inatg safet daa as decr abe
is tUle (Sen 4.3)'1

Comment: We indicaed that ths plan is actable.

Section 5.4.2 presents a descnption of the form for the electronc datets for EVEN
and rnSTORy. Appedix 5 presents an example of the electronic datets.

10. Does the FDA agree tJ th prposed ste,forn and coen of th
elni doet are aæable?

Comment: We indicated that ths plan is accetale.

Admstrtive
Lily proposes to provide fiancial disclosure inormaton for GAD studies that are
included in the submission only.

11. Doe the FDA agee thm it is acceptle to submi fianui diclsue infornun

for onl these st?
Comment: We indicaed that ths plan is aceptale. \\\4)

As with the ongial submission ofNDA 21 -427, and as debe by the Pedatc
Reseach Eqty Act of 203, Lily requests a deferr of peatc stdies. Lill believes

that a defer of peatc studies is warte witil afer the approval of 
the adult

indicaon. Lilly is curently i '.. The
fial clinca stu report will be submitted in 2008.

11. Doe the FDA agee tht a pec deer is apprprie un aft approval of
th tult indin'I

Comment: We indicaed that ths plan is actale.

Oter
Lily proposes to submit the GAD sNDA in a hybnd format of the Common Technca
Documt (CTD) and eNDA, as described on page 13 of the draf guidance Submitting
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Marketing Applications Accoding to the International Conference on Harmonization
(ICH)-CTD Forma - General Considerations (FDA 2(01). The sNDA will be
submitt electroncaly using Item Folder frm the sNDAlA formt, but some CTD
formg will be used. The cotet of ea Item is describe in Table 2.1 and in
Section 5.4.4 of ths briefig docmnent.

Since the content of the former Integrated Sum of Safety and Integed Sum of
Effcacy (lSSIISE) is avaiable in CTD format, Liy proposes to utlize the metods

_ describe in the gudaceM4.' Common Techncal Doment for the Registration of
Pharmæuticas for Human Use and clarfied inM4: Th CTD - Effca andM4: Th
CTD - safety for ths inormon. Modules 2.5 Clincal Overvew, 2.7 Clincal

Sumar, and 5.0 Clincal Study Reprt will therefore conta inormtion formerly
provided in the ISSIISE.
Table 2.1. Comparison of CTO Fonnat to Traditional NOANDA CT .

Ite 1 TOC- Mode 1 Regïonal
Ite 2 Labeli Adtive
And 13-19 (Otr) Downents

I Ite 3 Application
Sumar I Mode 2 ~er_ 'ews Iand Sumanes

I Mode 3 QulityI Ite 

4 CMC 

Ite 5 Nonclica Mode 4 

Phaacology and Nonclica Study

Toxicology Report

Abbreviatons: CLINST AT = clincalstastica; CMC = chemisti, maufactung and
control;CRFs = cae report form; CRTs = case report taulatons; cm = common
teca docmnt; HPBIO = hum pharology and bioavaiabilitylbioequivalence;
NDA = new drg applicaon; TOC = tale of cotents.

Item 6 HPBIO Modwe 5 Clica

(some_ inormation Stuy'Reprt
formerly provide in
Item 6 is now included-in
Modue 2) 

Item 8 CLINSTAT

Item ii CRTs

ltem-i2 CRFs

13. Is th FDA in ageemt wit ,th pl to submi a liybrdfo17 of th
Cl/eNDA eleoni -versn (Secn 5.4.4)?

Commt: FDA Respose emaled on 8/12/05-Yes, ths is acptale. We note

that you will - be submittg an eNDA with its tyica fie/folder stctue, but the
tale of contents will be in the CTD form. Pleae be awae th the iSS and ISE
are misnomer. They ar, in fact, integed ANALYSES of effca and safety,
and as suc should tyicaly be locaed in section 5.3.5.3. Occionally; the iSS
and ISE ar short enoug that they ca be considere true sumes and ca also
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be reference in section 2.7 (pleae do not submit the sam inonnon twce),
but remember that the tota size of the entire module 2 for ALL sumes is
limited to 50-0 pages. Often, includig the ISS/iSE in moule 2 would exce
the recommended page limit.

Appedi 1 inludes the proposed tale of contents for the sNDA.

14. Doe the FDA agee th th proposed tale of content in Appdi 1 issuff?
Comment: We indicated that the propoed tale of contents is accptale.

As described in Appedix 2, th Targeted Product Profile (fP) is a nonbinding

instrent designed to facitae discussions with the FDA. To that end, Lily has

included a proposed indication stemet for GAD and the clinca stu descriptions of

Study HMR, Stuy HMT, and Stu HMU. Lily woUld apprecate recvig the
FDA's comments op. the indicaon and stdy descriptons.

15. Doe the FDA agee that StuHMR, Stu HMT, tm Stdy HMU,
provid tlu the oidme of at lea tw of these stdJ are poit, would support

the indatn decrib in the laelltgiage within the TPP (Apdi 2)?

Comment: As noted in the response to question 1, we indicated that two positive
shor-term trals would be sufcient to support a short-term claim. Furer, we
noted that we would not agee to review effectiveness da from a thd short-term
tral submitt at the 4-month safety update. If they wanted to have inormtion
frm a thrd positive stdy included in labing, they would nee to submit such

informaton in a supplement followig an intial approval. We also noted th we
could not comment on speific labling langue at ths point, since ths was a
maer of review once the NtA is submitted But we did sugges that the SDS
would likely be the ony secondar endpoint tht could be mentioned in labeling.

Lily plan to wrte synopses for studies which have not previously be submitted and
are ongoing at the time of the dat cut-off date for ths sNDA.
16. Does the FDA agree that the cr for writg th synopses are accetale?

Comment: As noted ealier, we would like an integated section includg
synopses for al stdies for whch they are includig safet data in the

supplemet.

Lily is conducg a 12-month relape-prevention study that 
may be submitt afer

regition as support of a long-term effca claim. Stu HMV is comprised of
approximaely 22 to 26 weeks of acute, ope-label treaent followed by 26 to 30 weeks

of double-blind treat. Ths study is designed to exame the long-ter effca of
duluxetie in preventig relape of GAD symptoms. In Study HMV, patents who have
met response cnteria at the end of ope-labl acute therap phase are radoml assigned
to receive placbo or to contiue treaent with duloxete in a 1:1 rato. The primar
effcacy analysis is the compason of duloxetine with placbo in time-to-relapse using
the log-ran test based on all radomize paents. An additional sendar a priori
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planed tie-to-relape analysis will be assesse ba upon a subset populaton. To
quafy for the subset populaton, randomly assigned patients mus have met response
criteria in the acute, ope-label trt phase contiuously for at leat 6 weeks (see
Section 4.1.1.4).
17. Doe the FDA agee tI do fr Stdy HMV ma be submi af
regiatn an provi supp fora log-ter efac ch?

Comment As noted in the reponse to queson 1, we aler the sposor that we

plan to meet with the PDAC in the nea fu to discuss the issue of whether or
not long-term effca dat should be requied as par of an intial fig of an

NDA for a chonic illness, such as GAD.

18. Doe th FDA tiee tI a lora anis of"t-torele" using the rele
creria de in Secn 4.1.1.4 is acle as th pri ef analisfor a
long- eff ck?

Comment: We indicaed that a log-ran analysis is actale; however, we note
that it is our general preference that the only patents randomized should be those
who met crteria for beg in a resnder for at leat some mimum period of
time. We expet to fialize our policy on the minium duron of responder
st afer the upmi PDAC meetig.

19. Doe the FDA tiee that the subset populon wold prov furter suppt of a
Iong-te ej ck?

Comment: We indicat that we intended to seek advice from the PDAC on what
would be an aceptable design fora long-term effca tral, and that one of the
specific issue of intees is how long the stailization peod should be before
radomizing patents. We noted that the commttee's advice on ths maer would

. likely afect Our fial policy on ths matter, and that we fuly expeced that the
fial requiment wi be for a much longer stailizon period than ha bee
coIlidered aceptale to dae, e.g., it would likely be 3 to 4 month. We also
noted that we would also ask the commttee at what point in development for
program that were curently underway would long-term dat be required at the
time of approval.

We agee that we would likely be willing to compromise on some reaonable
subset for analysis for their long-term stdy that is very far along. We also agee
to discuss a possibly more liberal approach to defig "responder sta," ie.,' to

include patents who have some excurions in their scores durg the nm-in but
ca still be considered reaonably stale.
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