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1 Recommendations/Risk Benefit Assessment
1.1 Recommendation on Regulatory Action
Eli Lilly and Company has fairly responded to the Pediatric Written Request for
Cymbalta issued by the Agency on 23 June 2006, and subsequently amended on 22
September 2009 and 02 November 2009. The sponsor has conducted two adequate
and well-controlled trials to assess the safety and efficacy of Cymbalta in children and
adolescents (ages 7 to 17) with the diagnosis of Major Depressive Disorder (MDD). The
designs of these trials were consistent with those agreed upon with the Division of
Psychiatry Products. Both trials were inconclusive as neither Cymbalta nor the active
control (fluoxetine) demonstrated a statistically significant separation from placebo on
the primary efficacy analysis. Therefore, the sponsor is not seeking an indication for the
treatment of MDD in children and adolescents.
On 31 July 2012, the Pediatric Exclusivity Board conducted a hearing on the adequacy
of these trials and granted an extension of the applicable Cymbalta patent and
regulatory exclusivities for a period of six months in accordance with the Best
Pharmaceuticals for Children Act (BPCA). On 12 September 2012, the Pediatric Review
Committee (PeRC) met to consider the application. PeRC concluded that the pediatric
studies were adequate and the sponsor had fulfilled the PREA requirements.

1.2 Risk Benefit Assessment
A risk benefit assessment was not conducted as the submitted studies were
inconclusive with respect to the efficacy of duloxetine in the treatment of MDD in
children and adolescents.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation
Strategies
No new recommendations for postmarket risk evaluation and mitigation strategies are
recommended at this time.

1.4 Recommendations for Postmarket Requirements and Commitments
The Agency required a study in pediatric patients to assess the safety and effectiveness
of Cymbalta as a treatment for major depressive disorder (MDD) in pediatric patients
ages 7 to 17 (children and adolescents) with the initial 03 August 2004 approval of
Cymbalta for the treatment of MDD in adults. The final study reports contained within
this application for Studies HMCK and HMCL fulfill this Phase 4 commitment

9
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No new postmarket requirements or commitments are recommended at this time.

2 Introduction and Regulatory Background
2.1 Product Information
Duloxetine hydrochloride (Cymbalta™) is a member of the serotonin and
norepinephrine reuptake inhibitor (SNRI) class. It is currently approved in both the
European Union (EU) and in the United States for the treatment of major depressive
disorder (MDD), generalized anxiety disorder (GAD), and diabetic peripheral
neuropathic pain (DPNP). Cymbalta™ was first approved in the United States in
August 2004 and in the EU in December 2004. Duloxetine also is approved for the
treatment of fibromyalgia in the US (approved June 2008) and for the treatment of
moderate to severe stress urinary incontinence in women in the EU (Yentreve™
approved in August 2004). Duloxetine is not indicated for use in children and
adolescents.

2.2 Tables of Currently Available Treatments for Proposed Indications
Fluoxetine (Prozac®) is the only antidepressant approved for use in children and
adolescents for MDD. Escitalopram oxalate (Lexapro®) is approved for treatment of
MDD in adolescents aged 12-17 years.

2.3 Availability of Proposed Active Ingredient in the United States
The proposed active ingredient of Cymbalta® (duloxetine hydrochloride) is readily
available in the United States. Cymbalta® is currently approved for the treatment of
MDD, GAD, diabetic peripheral neuropathy, fibromyalgia, and chronic musculoskeletal
pain.

2.4 Important Safety Issues With Consideration to Related Drugs
Some safety issues associated with the use of SNRIs include elevated blood pressure,
increased risk of bleeding in conjunction with the use of aspirin or nonsteroidal antiinflammatory drugs, serotonin syndrome, withdrawal reactions, and increased risk of
suicide in children/adolescents/young adults.
Duloxetine has also been associated with rare cases of hepatic failure and Stevens Johnson syndrome (SJS).
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2.5 Summary of Presubmission Regulatory Activity Related to Submission
Following approval of Cymbalta for the treatment of adults with MDD, Lilly submitted a
Proposed Pediatric Study Request to FDA on October 7, 2005. The Pediatric Written
Request (WR) for Cymbalta was issued by the Agency on 23 June 2006, and
subsequently amended on 22 September 2009 and 02 November 2009. The WR
included the following elements:
 Pediatric Pharmacokinetic study in MDD
 Pediatric Safety Study
 Nonclinical toxicology study
 Submission of the reports by March 31, 2013
The following sponsor table lists key communications between Lilly and FDA that
served to amend and/or clarify the intent of the original WR dated June 23, 2006:
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2.6 Other Relevant Background Information
Lilly submitted a Pediatric Investigation Plan (PIP) to the European Medicines Agency
(EMEA) in October 2009. According to the sponsor, the proposals made within the PIP
were similar to studies already committed to or proposed to the FDA. The EMEA’s
pediatric committee (PDCO) assessed the proposals and decided that there was no

12
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need to study duloxetine in pediatric patients. On January 21, 2010, the EMEA informed
Lilly that the decision had been made that no pediatric requirements were needed on
the grounds that duloxetine "is likely to be unsafe in the pediatric population."

3 Ethics and Good Clinical Practices
3.1 Submission Quality and Integrity
The submission was organized and electronic navigation was not difficult.
Dr. John Lee, a medical officer in the Division of Good Clinical Practice Compliance in
the Office of Scientific Investigations, submitted the Clinical Inspection Summary on
August 15, 2012. This summary is based on preliminary communications with the field
investigator. Four study sites were inspected. At all four study sites, no significant
deficiencies were observed.
At Sites 102 and 106 of Study HMCL and at Site 710 of Study HMCK, a Form FDA 483
was not issued. The study protocol and all applicable GCP regulations were followed at
these three sites.
At Site 708 of Study HMCK, a Form FDA 483 was issued for “two minor, apparently
isolated deficiencies in recordkeeping that are not expected to impact subject safety or
the study results.” This site otherwise conducted the study in accordance with the study
protocol and applicable GCP regulations. The Form FDA 483 was issued for the
following two deficiencies:
 The study protocol specifies that the electrocardiogram (ECG) is to be
interpreted initially by the clinical investigator for subject selection and
management, and subsequently by a central cardiologist for data interpretation
and analysis. For four subjects, the central cardiologist's interpretation was not
documented in the subject case history file.
 For five subjects (six visits), the CDRS-R score on the eCRFs did not match
exactly the score on the source document. The reviewer noted that the minor
discrepancies in CDRS-R total scores as noted on source documents and
eCRFs presumably resulted from errors in manually adding the individual item
scores at eCRF data entry and that the errors did not appear to have occurred
with a preference to any treatment arm and that the small differences in scores
would not be expected to have a significant impact on data reliability.
The inspection report concluded that the study data from all four sites appear reliable as
reported in the NDA supplement.
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3.2 Compliance with Good Clinical Practices
Studies HMFN, HMCK, and HMCL were conducted in accordance with the ethical
principles that have their origin in the Declaration of Helsinki and that are consistent with
good clinical practices (GCPs) and the applicable laws and regulations.
Lilly certifies that none of the investigators have been debarred under 21 U.S.C. 335a(a)
or (b).

3.3 Financial Disclosures
Following Lilly’s submission on 19 April 2012, Lilly identified errors with the Financial
Disclosure (FD) statements. The column entitled "Certification and/or Disclosure for
each Investigator" was only marked 'yes' if there was an update to the initially reported
FD information during the final site close-out. So while FD information was collected for
all investigators, the document made it appear as though only a few investigators
reported this information. Lily notified the Agency of the error on 27 April 2012 and
submitted an amendment containing the updated Financial Disclosure statements on 10
May 2012.
For (b) (6) , 4 investigators reported receiving significant payments from Lily with a
market value from $25,000 to $130,625. Lily completed a sensitivity analysis to assess
the effect of individual sites with disclosable financial interests and arrangements, as
well as the combination of investigators above suggested limits. Neither the individual
site nor the combination had an effect on the outcome of the study.
For (b) (6) , 8 investigators reported receiving significant payments from Lily with a
market value from $25,000 to $77,520. Lily completed a sensitivity analysis to assess
the effect of individual sites with disclosable financial interests and arrangements, as
well as the combination of investigators above suggested limits. No individual
investigator affected the study outcome. When the 53 patients (11.4% of the total
patients randomized) from these eight sites were removed and the primary MMRM
analysis re-run, it showed a statistically significant improvement in patients treated with
Duloxetine 30 mg compared with patients treated with placebo at the week 10 endpoint
(p-value=0.039). However, no adjustment was made for multiplicity.
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4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines
4.1 Chemistry Manufacturing and Controls
No new information on the chemistry, manufacturing, and controls of duloxetine was
submitted to this sNDA.

4.3 Preclinical Pharmacology/Toxicology
In response to the WR, Lilly completed 4 nonclinical juvenile animal toxicology studies.
In a 12/21/2011 review, Dr. Linda Fossom and Dr. Arippa Ravindran reviewed these
nonclinical studies and concluded that the studies were adequate to fulfill the nonclinical
toxicology study requirement in the Pediatric Written Request.
These 4 nonclinical juvenile animal toxicology studies are listed below in Table 1.
Table 1: Completed Juvenile Animal Toxicology Studies

The protocols for these juvenile toxicity studies were submitted to the Division for
comment prior to their initiation. These studies utilized rats from postnatal day (PND) 21
through PND 90 (comparable to humans aged 2 through maturity to adulthood). These
studies evaluated the effects of Cymbalta on growth, reproductive development, and
neurological and neurobehavioral development. The same group of animals was used
to evaluate neurobehavioral effects during treatment and the effects on reproductive
parameters. The neurobehavioral tests assessed sensory function, motor function, and
learning and memory. Neuropathological evaluation included examination of all major
brain regions and cellular elements, with particular attention to alterations indicative of
developmental insult. In comments dated 26 Oct 2010, the FDA agreed that these 4
completed toxicology studies fulfilled the nonclinical toxicology requirements set forth in
the WR.
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In his review, Dr. Arippa Ravindran concluded:
Oral administration of LY248686 (HCl) in juvenile Sprague-Dawley rats (50 days and 70
days) resulted in decreased food consumption, body weight and body weight gains
relative to controls at the high dose of 45 mg/kg/d. In addition, treatment-related
increase in the number of navigation errors in Cincinnati water maze, indicative of
sequential learning deficits was observed at the high dose. However, the navigation
errors were no longer observed following discontinuation of the treatment indicating that
the treatment-related learning deficits may be transient in nature. There were no
indications of treatment related adverse effects on fertility parameters at doses up to 45
mg/kg/d. The studies submitted by the Sponsor in response to the PWR appear to be
adequate.
Dr. Linda Fossom, the Pharmacology/Toxicology Team Leader, added the following
additional comments:
I agree that the studies reviewed here are adequate to fulfill the nonclinical toxicology
study requirement in the Pediatric Written Request (as originally issued 6/13/2006 and
revised 9/22/2009).
Because of the nature of the findings (limited to a slight delay in sexual maturation in
female rats, without effects on fertility, and delayed learning in the reversal arm of the
Cincinnati water maze during drug treatment, which was not observed after drug
discontinuation) and because these findings were only seen at the high dose, which
produced substantial decrease in food consumption and body weight gain, I believe that
the findings do not indicate any particular safety concerns for use of duloxetine for the
clinical trials in pediatric patients (with major depressive disorder) ages 7 years and
greater that are required under the WR.
For further details of these studies, please see the pharmacology/toxicology review
(12/21/2011) by Dr. Arippa Ravindran (IND 38,838).

4.4 Clinical Pharmacology
4.4.1

Mechanism of Action

No new information on mechanism of action was submitted to this sNDA. According to
Cymbalta’s label, the exact mechanisms of the antidepressant, central pain inhibitory
and anxiolytic actions of duloxetine in humans are unknown. However, these
mechanisms of actions are believed to be related to Cymbalta’s potentiation of
serotonergic and noradrenergic activity in the CNS.
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4.4.2

Pharmacodynamics

No new information on the pharmacodynamics of duloxetine was submitted to this
sNDA.

4.4.3

Pharmacokinetics

The complete study report from Study HMFN was included in this sNDA submission.
Study HMFN was an open-label, Phase 2, pharmacokinetic study. The safety,
tolerability and pharmacokinetic data from this study supported dose selection and
dosing regimen for the subsequent Phase 3 acute efficacy clinical trials (Studies HMCK
and HMCL). A duloxetine dose range of 20 mg to 120 mg was evaluated in Study
HMFN. The pharmacokinetics of oral duloxetine in pediatric patients in this dose range
were found to be linear. Body weight and age did not have a statistically significant
effect on duloxetine pharmacokinetic parameters. Overall, safety findings from this
study were consistent with the known safety and tolerability profiles for duloxetine.
Dr. Islam Younis (Office of Clinical Pharmacology) reviewed Study HMFN. He
concluded that the sponsor had met the clinical pharmacology requirements of the
written request and that duloxetine steady state plasma concentration was comparable
in children (7-12 years), adolescents (13-17 years), and adults.
The following is a brief summary of Study HMFN. Please see Dr. Younis’ review for
further details.
Title: “An Open-Label Study of Tolerability, Safety, and Pharmacokinetics of
Duloxetine in the Treatment of Children and Adolescents with Major Depressive
Disorder”
Objectives
Primary Objective:
 To assess the safety and tolerability of duloxetine delivered orally, in children
(aged 7 through 11 years) and adolescents (aged 12 through 17 years) who
met criteria for MDD (DSM-IV-TR) and confirmed by the Kiddie-SADS-Lifetime
Version (K-SADS-PL). The primary objective was evaluated by monitoring
AEs, vital signs, labs, ECGs, suicidality (C-SSRS and by Item 13 of the
Children’s Depression Rating Scale-Revised [CDRS-R]).
Secondary Objective:
 To characterize the pharmacokinetics (PK) of duloxetine at steady-state in the
treatment of children and adolescents with MDD.
 To compare the steady-state duloxetine PK in the treatment of children and
adolescents with MDD with historical adult duloxetine PK
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 To assess the efficacy of duloxetine at a proposed dose range of 20 to 120 mg
QD by treatment response using CDRS-R and the Clinical Global Impression
of Severity (CGI-S) scale
Reviewer comment: Since this was an uncontrolled study, any efficacy
conclusions would not be significant.
Design
This was a Phase 2, multicenter, open-label, single-arm study of the tolerability, safety,
and pharmacokinetics of duloxetine in children and adolescents outpatients (aged 7 to
17 years) meeting criteria for MDD.
The study was conducted by 22 primary investigators, all psychiatrists, at 22 study
centers in the United States.
Enrollment was tracked in 4 age strata (7 through 9 years, 10 through 12 years, 13
through 14 years, and 15 through 17 years), and enrollment in each age stratum was
stopped when that age stratum was complete to avoid over-representation in the study
sample.
The study consisted of 5 periods:
Period I: Screening (2 weeks)
Period II: Dose titration with PK Sampling (10 weeks)
 Objective of this period was to titrate each patient to the patient’s highest
clinically appropriate tolerable dose up to a maximum of 120 mg QD, based on
safety, tolerability, and treatment response (CGI-S <3)
 Patients had weekly visits
 Patients in the lower body-weight group (20 to 40 kg) initiated duloxetine at 20
mg QD for 2 weeks.
 Patients in the higher body-weight group (>40 kg) were initiated at 30 mg QD
for 2 weeks.
 At Visit 5/Week 2, patients who tolerated the initial dose and who had a CGISeverity score ≥3 were escalated to the next planned increment.
 Patients who were unable to tolerate the initial dose or those who had a CGI
Severity score of 1 or 2, remained at the initial dose.
 Subsequent dose increases occurred at 1- to 2-week intervals, based on
investigator’s assessment of safety and tolerability and treatment response
(CGI-Severity score) in 30 mg QD increments up to a maximum dose of 120
mg QD.
 If a patient tolerated the dose and the CGI-Severity score was ≥3 for 2
consecutive visits, the patient’s dose was escalated.
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 If a patient was unable to tolerate a higher dose, the patient was placed on a
lower previously tolerated dose, but not a lower dose than the patient’s initial
starting dose.
 If a patient was tolerating the current dose, as judged by the investigator and
the CGI Severity score was <3, the patient continued the current dose with no
dose escalation.
 At Visit 13/Week 10, a final dose adjustment was made as allowed.
Period III: Safety and Tolerability (8 weeks)
 Duloxetine dose remained fixed (at the same dose prescribed at Visit 13/Week
10) throughout this period to evaluate the safety and tolerability at a fixed
dose.
Period IV: Extended Safety and Tolerability (3 months)
 Patient’s dose was escalated or decreased at the investigator’s discretion
throughout this period.
 Provided additional long-term safety and tolerability information
Period V: Taper Phase (2 weeks)
 Patients who had been administered duloxetine at a dose of at least 60 mg QD
for 1 week gradually reduced their duloxetine dose

Figure 1: HMFN Study Design

(Source: HMFN Study Report, p. 836)
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Subjects
 Outpatient children and adolescents aged 7 to 17 years
 Diagnosis of MDD as defined by the DSM-IV-TR and confirmed by the K
SADS-PL
 Diagnosis of moderate or greater severity of MDD as determined by CDRS-R
with a total score ≥40 at Visits 1, 2, and 3 and a CGI-S rating of ≥4 at Visits 1,
2, and 3
 Genotyped to enroll both CYP2D6 poor and extensive metabolizers
Concomitant Medications
Any medication that was contraindicated for use with duloxetine or that may have
caused a clinically important change in the pharmacokinetics of duloxetine was not
allowed. In general, concomitant medications with primarily central nervous system
(CNS) activity were not allowed.
Description of CDRS-R
According to the sponsor, the Children’s Depression Rating Scale-Revised (CDRS-R) is
a clinician-rated instrument designed to measure the presence and severity of
depression in children. The scale was modeled after the Hamilton Depression Rating
Scale (HAMD) for adults and includes questions about school. The scale consists of 17
items scored on a 1- to 5-point scale or 1- to 7-point scale. A rating of 1 indicates
normal functioning. Total scores range from 17 to 113. In general, scores below 20
indicate an absence of depression, scores of 20 to 30 indicate borderline depression,
and scores of 40 to 60 indicate moderate depression. Inclusion criteria for HMFN
included a CDRS-R total score of ≥40.
Statistical Analyses
Pharmacokinetic:
 Steady-state duloxetine plasma concentration-time data was analyzed using
the population pharmacokinetic modeling approach using the software
NONMEM. Potentially important patient factors such as age, body weight,
gender, nicotine exposure, CYP2D6 genotype status, creatinine clearance,
and menarche status were investigated to assess their influence on the
pharmacokinetic parameters (clearance [CL/F] and volume of distribution
[V/F]).
 Duloxetine pharmacokinetics in pediatric patients compared with adults using
observed steady state concentrations and population pharmacokinetic model
parameters.
Safety:
 Percentages of patients that reported treatment-emergent adverse events
(TEAEs), discontinuation-emergent AEs, serious adverse events (SAEs),
discontinuations due to AEs, and suicidality
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 Mean change in labs, height, weight, vital signs, and ECG intervals from
baseline to endpoint
 Categorical analyses of potentially clinically significant (PCS) changes in vital
signs and ECG
 Proportion of patients with treatment-emergent abnormal laboratory values or
PCS changes
Results
Demographic and Baseline Characteristics
The number of males was roughly equivalent to the number of females. The majority of
subjects were Caucasian.

Table 2: HMFN Patient Baseline Characteristics

(Source: HMFN Study Report, p.73)

Baseline Psychiatric History
The mean age at first episode of MDD was 10.75 years of age. The mean number of
previous MDD episodes was < 1 (range of 0-6). Family history was significant for
depression in > 50 % of enrolled subjects.
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Table 6 provides further information about the specifics of Caregiver Request as a
reason for discontinuation.
Table 6: HMFN Reason for Study Discontinuation: Caregiver Request
Patient Visit

Last Dose

Reason for Discontinuation

(Source: HMFN Study Report, p. 69)

Compliance
Compliance by visit was > 85%. Overall compliance for Study Periods II/III was 52.8%
and overall compliance for Study Period IV was 84.5%
PK Results
 The pharmacokinetics of duloxetine following QD oral administration were
adequately characterized by a one-compartment pharmacokinetic model.
 Terminal half-lives were 7.1 h and 4.9 h for female and male patients,
respectively.
 In 4 patients identified as CYP2D6 poor metabolizers, the steady state
duloxetine concentrations were higher than in CYP2D6 extensive
metabolizers.
 Pharmacokinetics of oral duloxetine in pediatric patients were linear in the
dose range of 20 to 120 mg. Body weight, age, CYP2D6 genotype status,
menarche status, ethnic origin, creatinine clearance, and dose did not have a
statistically significant effect on duloxetine pharmacokinetic parameters.
Therefore, differential dosing based on body weight or age is not necessary in
the pediatric population.
 Gender was the only covariate with a statistically significant effect on oral
clearance (CL/F) where the CL/F in a female patient is 31% lower than in a
male patient, resulting in 45% higher steady state average concentration in
females relative to males. 1 However, given the interpatient and intrapatient
1
According to the sponsor, the effect of gender is likely related to the differences in cytochrome P450
1A2 (CYP1A2) activity due to higher CYP1A2 expression in males. Therefore, greater amounts of
duloxetine may be metabolized, resulting in the higher clearance in males than in female patients.
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Suicidality
 One nonfatal suicide attempt was reported in this study (Period II/III).
 One patient experienced worsening of suicidal ideation from baseline (Period
II/III).
 One patient experienced worsening of suicidal ideation from baseline (Period
IV).
 Out of 19 patients who reported suicidal ideation at baseline, 17 (89.5%)
reported an improvement in suicidal ideation at last observation during Study
Periods II and III. For patients who had suicidal ideation at baseline and
continued in the study through Study Period IV (N=8), all 8 patients (100%)
reported an improvement in suicidal ideation at last observation during Study
Period IV.
Overall Conclusions
 Tolerability, pharmacokinetic, and efficacy results support 30 mg as the lowest
starting dose for the efficacy trials in pediatric patients (7 – 17 years).
 No new safety findings in pediatric MDD patients relative to adult patients.
 Differential dosing based on body weight or age is not warranted for duloxetine
in pediatric population.
 Given the magnitude of the effect of gender and the high interpatient variability
in duloxetine pharmacokinetics, differential dosing based on gender is not
necessary for pediatric patients.
 Median steady state duloxetine concentrations in pediatric patients are lower
than in adults.
 Duloxetine 30 to 120 mg QD was well tolerated in children (7 through 11
years) and adolescents (12 through 17 years) with MDD.

5 Sources of Clinical Data
5.1 Tables of Studies/Clinical Trials
Study HMFN was a Phase 2, multicenter (22 US sites), open-label, single-arm study of
the tolerability, safety, and pharmacokinetics of duloxetine (20-120 mg) in children and
adolescents outpatients (aged 7 to 17 years) meeting criteria for MDD. See Section
4.4.3 for a review of Study HMFN.
Results from Study HMFN determined the doses of duloxetine to be administered in the
pivotal studies HMCK and HMCL.
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6 Review of Efficacy
HMCK Efficacy Summary
HMCK was an adequate and well controlled study. However, it is inconclusive because
neither duloxetine nor the active control (fluoxetine) demonstrated a statistically
significant separation from placebo on the primary efficacy analysis of mean change
from baseline to Week 10 on the CDRS-R total score. The mean improvement in
depression symptom severity (as measured by the CDRS-R and CGI-S) was observed
for the duloxetine-, fluoxetine-, and placebo-treated groups. However, the difference in
mean change was not statistically significant for duloxetine compared to placebo and for
fluoxetine compared to placebo.
In general, the secondary analyses of mean change on the CDRS-R total score, CDRS
R subscales, and CGI-Severity demonstrated no statistically significant differences for
duloxetine-treated patients compared with placebo-treated patients at endpoint or
between the fluoxetine-treated patients compared to placebo-treated patients at
endpoint.

6.1 Indication
Treatment of children and adolescents (7-17 years of age) with Major Depressive
Disorder (MDD)

6.1.1

Methods

Objectives
Primary Objective:
 To assess the efficacy of duloxetine compared with placebo in the acute
treatment of children (aged 7 through 11 years) and adolescents (aged 12
through 17 years) who met criteria for MDD (DSM-IV-TR). The primary
objective was evaluated by assessing the mean change from baseline to
endpoint (10 weeks) on the Children’s Depression Rating Scale Revised
(CDRS-R) total score between duloxetine and placebo.
Secondary Objectives:
 To test assay sensitivity by comparing fluoxetine with placebo treatment in
children and adolescents with MDD, during a 10-week, double-blind, acute
treatment phase, as measured by the mean change from baseline to endpoint
on CDRS-R total score.
 To evaluate the efficacy of treatment with duloxetine compared with placebo in
the treatment of children and adolescents with MDD, during a 10-week,
double-blind, acute treatment phase, as measured by: (1) Mean change from
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baseline to endpoint on the CDRS-R subscales; (2) Remission rates at
endpoint using the CDRS-R total score; (3) Mean change from baseline to
endpoint on the Clinical Global Impression of Severity (CGI-S) scale
To assess changes in depressive symptoms of children and adolescents with
MDD treated with duloxetine during a 6-month, double-blind extension phase
using the above measures.
To evaluate the safety and tolerability of treatment with duloxetine compared
with placebo
To characterize the pharmacokinetics (PK) of duloxetine at steady-state in the
treatment of children and adolescents with MDD.
To compare the steady-state duloxetine PK in the treatment of children and
adolescents with MDD with historical adult duloxetine PK
To investigate the relationship between duloxetine exposure and efficacy
endpoints during a 10-week, double-blind, acute treatment phase in children
and adolescents with MDD using steady-state duloxetine plasma
concentrations and CDRS-R total score

Subjects
Key Inclusion Criteria
The study population for this trial included children and adolescents aged 7 to 17 years
who met the criteria for MDD without psychotic features, single or recurrent episode, as
defined by the DSM-IV-TR and supported by the MINI-KID. The MDD was of moderate
or greater severity as determined by CDRS-R total score ≥40 and a CGI-S rating of ≥4.
Key Exclusion Criteria
Patients were excluded from the study if they met any of the following criteria at study
entry:
 Had a current or previous diagnosis of bipolar disorder, psychotic depression,
schizophrenia or other psychotic disorder, anorexia, bulimia, obsessive
compulsive disorder, or pervasive development disorder
 Patients with an Axis II disorder (eg, borderline personality disorder) were
excluded if, in the judgment of the investigator, the Axis II disorder would have
interfered significantly with protocol compliance.
 Had a history of DSM-IV-TR-defined substance abuse or dependence within
the past year prior to study entry
 Had a current primary DSM-IV-TR Axis I disorder other than MDD or a current
secondary DSM-IV-TR Axis I disorder that required any pharmacologic
treatment
 Had 1 or more first-degree relatives (parents or siblings) with diagnosed
bipolar I disorder.
 Had a significant suicide attempt within 1 year or were at risk of suicide
 Had a weight less than 20 kg at any screening phase visit.
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 Had a lack of response to 2 or more adequate treatment trials of
antidepressants at a clinically appropriate dose for a minimum of 4 weeks for
the same MDD episode.
 Had had a lack of response of their current depressive episode to a clinically
appropriate dose of fluoxetine or duloxetine
 Had initiated, stopped, or changed the type or intensity of psychotherapy within
6 weeks prior to Visit 1. Patients who would require a change to psychotherapy
(start, stop, or change in type, intensity, or frequency) during Study Period II
were excluded.
 Had a history of any seizure disorder
 Had a history of electroconvulsive therapy within 1 year
 Had treatment with a monoamine oxidase inhibitor (MAOI) within 14 days, or
fluoxetine within 30 days of Visit 3
 Had acute liver injury (eg, hepatitis) or severe cirrhosis (Child-Pugh Class C)
 Had a serious or unstable medical illness, psychological condition, or clinically
significant laboratory or ECG
 Female patients who were either pregnant or nursing or had recently given
birth.
 Need to use thioridazine during the study or within 5 weeks after
discontinuation of study drug or needed to use pimozide during the study.
Design
HMCK was a Phase 3, multicenter, randomized, double-blind, placebo-controlled study
of duloxetine versus placebo in the treatment of children and adolescents (7-17 years of
age) with Major Depressive Disorder (DSM-IV-TR and MINI-KID). Safety and efficacy of
duloxetine was assessed across a flexible dose range of 60 to 120 mg QD. A fluoxetine
treatment arm (20-40 mg QD) was included to provide evidence of assay sensitivity.
The study used stratified randomization by age: children (7 through 11 years) and
adolescents (12 through 17 years).Enrollment was monitored to assure that at least
40% of the enrolled patients were children, aged 7 to 11 years old.
The study consisted of 4 periods:
Period I: 2-week screening period
Period II: 10-week double-blind acute therapy period
Subjects were randomized 1:1:1 to receive one of three treatments:
 Duloxetine flexible dosing (60, 90, or 120 mg), given orally once a day
 Placebo (comparator), given orally once a day
 Fluoxetine (active control) flexible dosing (20 mg or 40 mg), given orally once a
day
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Period III: 6-month double-blind extension period
 Duloxetine flexible dosing (60, 90, or 120 mg), given orally once a day
 Fluoxetine flexible dosing (20 mg or 40 mg), given orally once a day
Period IV: 2-week tapering period
Primary efficacy endpoint
The primary efficacy endpoint was the mean change from baseline to endpoint (10
weeks) on the Children’s Depression Rating Scale Revised (CDRS-R) total score
between duloxetine and placebo.
Study Period I: Screening
At Visit 1 or Visit 2, patients were evaluated by a psychiatrist to determine if they met
criteria for MDD based upon DSM-IV-TR. The Mini International Neuropsychiatric
Interview for children and adolescents (MINI-KID) was administered at both Visits 1 and
2 by different evaluators (at least one of whom was a psychiatrist) to support the
diagnosis of MDD. The CDRS-R and CGI-S scale were administered to assess MDD
severity. The CGI-Severity scale was administered by a physician and the CDRS-R was
administered by a qualified clinician. Patients underwent clinical laboratory tests, 3
separate ECGs, and a physical examination to ensure consistency with inclusion and
exclusion criteria.
Study Period II: 10-Week Double-Blind Acute Treatment Period
Patients initially had weekly visits (Visits 4 and 5), then a visit every 2 weeks (Visit 6),
and then every 3 weeks (Visits 7, and 8).
Patients randomly assigned to placebo remained on placebo throughout Study Period II.
Patients randomly assigned to the duloxetine treatment group initiated duloxetine at 30
mg QD for 2 weeks. At Visit 5 (Week 2), the dose was escalated to 60 mg QD.
At Visit 6 (Week 4) and thereafter, patients could have their duloxetine dose adjusted in
30 mg increments across the range of 60 to 120 mg QD.
For patients randomly assigned to the fluoxetine treatment group, the initial dose of
fluoxetine was 10 mg QD for 2 weeks. Subsequent dose escalation to 20 mg QD
occurred at Visit 5 (Week 2). Further escalation to a dose of 40 mg QD was allowed at
Visit 6 (Week 4) and thereafter.
Dose adjustments (increases or decreases) for all patients occurred through the use of
the Interactive Voice Response System (IVRS). At each visit, the patient’s CGI-Severity
score was entered into the IVRS. At Visit 6 and thereafter, the IVRS queried whether
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the patient tolerated the current dose. If the patient tolerated the current dose and the
CGI-Severity score was >2, then the dose was escalated within the allowed range as
specified above. Dose increases could only occur at scheduled study visits. If necessary
due to tolerability, dose decreases could occur at unscheduled visits. If at any time the
patient could not tolerate the study drug well enough to remain compliant, the patient
was discontinued. The patient was also discontinued from the study if at any time the
investigator or patient felt that study drug therapy was not sufficiently helping the
patient, or if the patient’s safety was compromised.
Study Period III: 6-Month Double-Blind Extension
Study Period III was a 6-month extension phase designed to provide long-term
exposure data and safety data. Patients were seen every 2 weeks for Visits 8 through
11, and then monthly for Visits 11 through 16. Investigators remained blinded to the
patient’s treatment.
For patients treated with fluoxetine during Study Period II, flexible dosing from 20 to 40
mg QD in 20-mg QD increments was allowed during Study Period III. For patients
treated with duloxetine during Study Period II, flexible dosing and dose adjustments in
30-mg QD increments (across the range of 60 to 120 mg QD) were allowed during
Study Period III.
Patients initially randomized to placebo in Study Period II received duloxetine 30 mg QD
for the first 2 weeks of Study Period III. The duloxetine dose was then increased to 60
mg QD at Visit 9 (Week 12). After this visit, flexible dosing (with dose adjustments in 30
mg QD increments) was allowed across the range of 60 to 120 mg QD.
Duloxetine and fluoxetine dose escalation followed good clinical practices. The dose
was increased based on the investigator’s clinical judgment of treatment response and
tolerability at the current dose. Dose adjustments (increases or decreases) for all
patients occurred through the use of the IVRS. At each visit, the patient’s CGI-S score
was entered into the IVRS. At Visit 6 and thereafter, the IVRS queried whether the
patient tolerated the current dose. If the patient tolerated the current dose and the CGI
S score was >2, then the dose was escalated. If the patient could tolerate the current
dose and CGI-S score was ≤2, then the dose was maintained. If, in the opinion of the
investigator, the patient could not tolerate the dose, then the dose was decreased. If a
decrease in dose was requested through the IVRS and the patient was currently at the
lowest dose (20 mg QD for fluoxetine or 60 mg QD for duloxetine), the IVRS dispensed
study drug at the same dosage strength. If a dose decrease occurred due to tolerability,
no further dose increases were permitted.
Dose increases could only occur at scheduled study visits. If necessary due to
tolerability, dose decreases could occur at unscheduled visits. If at any time the patient
could not tolerate the study drug well enough to remain compliant, the patient was
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Table 23: HMCK Other Protocol Violations and Extraordinary Events (Study Period II)

(Source: HMCK Study Report, p. 115)

Unqualified personnel performed study-related activity included:
 CGI-S was performed by a non-physician
 Clinician administered scales prior to completing training
Improper administration of efficacy measure included:
 MINI-KID was performed by the same investigator at Visit 1 and 2
 Patient and parent were interviewed by different raters for CDRS-R scale
 Parent interviewed for CDRS-R scale over telephone
 Parent/Guardian not interviewed for CDRS-R scale
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FDA’s Primary Analysis
Dr. Andrejus Parfionaovas and Dr. George Kordzakhia of the Division of Biometrics I
reviewed Study HMCK. They concluded that the study was conducted in accordance
with the statistical analysis plan agreed upon by the Agency. They found the quality and
integrity of the submitted data to be acceptable. They were able to reproduce the
primary analysis dataset from the raw data and trace how the primary endpoint was
derived. The reviewers confirmed the sponsor’s analysis results for the primary efficacy
endpoint. No statistically significant treatment effect was observed for either the
investigational drug or the active control as demonstrated in Table 8 of the FDA
Biometrics Review.

(Source: FDA Biometrics Review, p. 14)

The LS Mean CDRS-R total scores of the MMRM Analysis are depicted for each
treatment group in Figure 3 of the FDA Biometrics Review. The trends for all treatment
subgroups were very similar without clear separation from placebo throughout the visits
(except Visit 2).
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(Source: FDA Biometrics Review, p. 15)

6.1.5

Analysis of Secondary Endpoints(s)

In general, the secondary analyses of mean change on the CDRS-R total score, CDRS
R subscales, and CGI-Severity showed no statistically significant differences for
duloxetine-treated patients compared with placebo-treated patients at endpoint or
between the fluoxetine-treated patients compared to placebo-treated patients at
endpoint.
For example, one of the secondary endpoints was the CGI-S mean change from
baseline to Week 10 (MMRM). No statistically significant differences were observed for
the duloxetine- or fluoxetine-treated groups compared to the placebo-treated group at
endpoint.
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Figure 3: HMCK Observed Duloxetine Plasma Concentrations at Steady-State in
Pediatric Patients

(Source: HMCK Study Report, p. 203)

Dose-normalized steady state duloxetine concentrations were also similar in subgroups
defined by sex, ethnicity, race, age, and body weight.
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HMCL Efficacy Summary
HMCL was an adequate and well controlled study. However, the study is inconclusive
because neither duloxetine nor the active control (fluoxetine) demonstrated a
statistically significant separation from placebo on the primary efficacy analysis of mean
change from baseline to Week 10 on the CDRS-R total score. Mean improvement in
depression symptom severity (as measured by the CDRS-R and CGI-S) was observed
for the duloxetine-, fluoxetine-, and placebo-treated groups. However, the difference in
mean change among these groups was not statistically significant.
In general, the secondary analyses of mean change on the CDRS-R total score, CDRS
R subscales, and CGI-Severity showed no statistically significant differences for
duloxetine-treated patients compared with placebo-treated patients at endpoint or
between the fluoxetine-treated patients compared to placebo-treated patients at
endpoint.

6.2 Indication
Treatment of children and adolescents (7-17 years of age) with Major Depressive
Disorder

6.2.1

Methods

Objectives
Primary Objective:
 To assess the efficacy of duloxetine 60 mg QD compared with placebo in the
acute treatment of children (aged 7 through 11 years) and adolescents (aged
12 through 17 years) who met criteria for MDD (DSM-IV-TR). The primary
objective was evaluated by assessing the mean change from baseline to
endpoint (10 weeks) on the Children’s Depression Rating Scale Revised
(CDRS-R) total score between duloxetine and placebo.
Secondary Objective:
 To test assay sensitivity by comparing fluoxetine with placebo treatment in
children and adolescents with MDD, during a 10-week, double-blind, acute
treatment phase, as measured by the mean change from baseline to endpoint
on CDRS-R total score.
 To evaluate the efficacy of treatment with duloxetine 30 and 60 mg QD
compared with placebo in the treatment of children and adolescents with MDD,
during a 10-week, double-blind, acute treatment phase, as measured by: (1)
Mean change from baseline to endpoint on the CDRS-R subscales; (2)
Remission rates at endpoint using the CDRS-R total score; (3) Mean change
from baseline to endpoint on the Clinical Global Impression of Severity (CGI-S)

51

Reference ID: 3198222

Clinical Review
Christina Burkhart, M.D.
sNDA 21427-S41
Cymbalta® (Duloxetine Hydrochloride)







scale; (4) Mean change from baseline to endpoint on the CDRS-R total score
for duloxetine 30 mg QD
To assess changes in depressive symptoms of children and adolescents with
MDD treated with duloxetine during a 6-month, double-blind extension phase
using the above measures.
To evaluate the safety and tolerability of treatment with duloxetine 30 and 60
mg QD compared with placebo
To characterize the pharmacokinetics (PK) of duloxetine at steady-state in the
treatment of children and adolescents with MDD.
To compare the steady-state duloxetine PK in the treatment of children and
adolescents with MDD with historical adult duloxetine PK
To investigate the relationship between duloxetine exposure and efficacy
endpoints during a 10-week, double-blind, acute treatment phase in children
and adolescents with MDD using steady-state duloxetine plasma
concentrations and CDRS-R total score

Subjects
Key Inclusion Criteria
The study population for this trial included children and adolescents aged 7 to 17 years
who met the criteria for MDD without psychotic features, single or recurrent episode, as
defined by the DSM-IV-TR and supported by the MINI-KID. The MDD was of moderate
or greater severity as determined by CDRS-R total score ≥40 and a CGI-S rating of ≥4.
Key Exclusion Criteria
Same as exclusion criteria for HMCK
Design
HMCL was a Phase 3, multicenter, randomized, double-blind, placebo-controlled study
of duloxetine versus placebo in the treatment of children and adolescents (7-17 years of
age) with Major Depressive Disorder (DSM-IV-TR and MINI-KID). Safety and efficacy of
fixed doses of duloxetine (30 and 60 mg QD) were assessed. A fluoxetine treatment
arm (20 mg QD) was included to provide evidence of assay sensitivity.
The study consisted of 4 periods:
Period I: 2-week screening period
Period II: 10-week double-blind acute therapy period
 Duloxetine dose (30 and 60 mg), given orally once a day
 Placebo (comparator), given orally once a day
 Fluoxetine (active control) dose (20 mg), given orally once a day
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Period III: 6-month double-blind extension period
 Duloxetine flexible dosing (60, 90, or 120 mg), given orally once a day
 Fluoxetine flexible dosing (20 or 40 mg), given orally once a day
Period IV: 2-week tapering period
Primary efficacy endpoint
The primary efficacy endpoint was the mean change from baseline to endpoint (10
weeks) on the Children’s Depression Rating Scale Revised (CDRS-R) total score
between duloxetine and placebo.
Study Period I: Screening
At Visit 1 or Visit 2, patients were evaluated by a psychiatrist to determine if they met
criteria for MDD based upon DSM-IV-TR. The Mini International Neuropsychiatric
Interview for children and adolescents (MINI-KID) was administered at both Visits 1 and
2 by different evaluators (at least one of whom was a psychiatrist) to support the
diagnosis of MDD. The CDRS-R and CGI-S scale were administered to assess MDD
severity. The CGI-Severity scale was administered by a physician and the CDRS-R was
administered by a qualified clinician. Patients underwent clinical laboratory tests, 3
separate ECGs, and a physical examination to ensure consistency with inclusion and
exclusion criteria.
Study Period II: 10-Week Double-Blind Acute Treatment Period
Patients initially had weekly visits (Visits 4 and 5), then a visit every 2 weeks (Visit 6),
and then every 3 weeks (Visits 7, and 8).
Patients randomly assigned to placebo remained on placebo throughout Study Period II.
For patients randomly assigned to the fluoxetine treatment group, the initial dose of
fluoxetine was 10 mg QD for 2 weeks. Subsequent dose escalation to 20 mg QD
occurred at Visit 5 (Week 2).
Patients randomly assigned to the duloxetine 30 mg QD treatment group initiated
duloxetine at 30 mg QD and maintained that dose throughout Study Period II.
For patients randomly assigned to the duloxetine 60 mg QD treatment group, the initial
dose of duloxetine was 30 mg QD for 2 weeks followed by escalation to 60 mg QD at
Visit 5 (Week 2). Patients remained at 60 mg QD for the duration of Study Period II.
If, at any time, the patient could not tolerate the study drug well enough to remain
compliant, the patient was discontinued. The patient was also discontinued from the
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study if, at any time, the investigator or patient felt that study drug therapy was not
sufficiently helping the patient, or if the patient’s safety was compromised.
Study Period III: 6-Month Double-Blind Extension
Study Period III was a 6-month extension phase designed to provide long-term
exposure data and safety data. Patients were seen every 2 weeks for Visits 8 through
11, and then monthly for Visits 11 through 16. Investigators remained blinded to the
patient’s treatment.
Patients in the duloxetine and fluoxetine treatment groups entered Study Period III on
their medication and dose at the end of the Study Period II. For patients treated with
fluoxetine during Study Period II, flexible dosing from 20 to 40 mg QD in 20-mg QD
increments was allowed during Study Period III. For patients treated with duloxetine
during Study Period II, flexible dosing and dose adjustments in 30-mg QD increments
(across the range of 60 to 120 mg QD) were allowed during Study Period III.
Patients initially randomized to placebo in Study Period II received duloxetine 30 mg QD
for the first 2 weeks of Study Period III. The duloxetine dose was then increased to 60
mg QD at Visit 9 (Week 12). After this visit, flexible dosing (with dose adjustments in 30
mg QD increments) was allowed across the range of 60 to 120 mg QD.
Duloxetine and fluoxetine dose escalation followed good clinical practices. The dose
was increased based on the investigator’s clinical judgment of treatment response and
tolerability at the current dose. Dose adjustments (increases or decreases) for all
patients occurred through the use of the IVRS. At each visit, the patient’s CGI-S score
was entered into the IVRS. At Visit 8 and thereafter, the IVRS queried whether the
patient tolerated the current dose. If the patient tolerated the current dose and the CGI
S score was >2, then the dose was escalated. If the patient could tolerate the current
dose and CGI-S score was ≤2, then the dose was maintained. If, in the opinion of the
investigator, the patient could not tolerate the dose, then the dose was decreased. If a
decrease in dose was requested through the IVRS and the patient was currently at the
lowest dose (20 mg QD for fluoxetine or 60 mg QD for duloxetine), the IVRS dispensed
study drug at the same dosage strength. If a dose decrease occurred due to tolerability,
no further dose increases were permitted.
Dose increases could only occur at scheduled study visits. If necessary due to
tolerability, dose decreases could occur at unscheduled visits. If at any time the patient
could not tolerate the study drug well enough to remain compliant, the patient was
discontinued. The patient was also discontinued from the study if, at any time, the
investigator or patient felt that study drug therapy was not sufficiently helping the
patient, or if the patient’s safety may have been compromised. In addition, investigators
were instructed to discontinue patients who had not shown evidence of clinically
relevant benefit (CGI-S score >3) by Visit 10 (Week 14). If the investigator determined
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Reviewer Comment:
The sponsor also includes a table of Other Protocol Violations and Extraordinary Events
that were not captured in Table 46. It is unclear to this reviewer why these protocol
violations were not included in the above table. These types of protocol violations
described in the table below could have impacted the integrity of the study but the
numbers appear to be fairly evenly distributed among the treatment groups.
Table 47: HMCL Other Protocol Violations and Extraordinary Events Study Period II

(Source: HMCL Study Report, p. 109)
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slightly higher compared to the LS mean values of the fluoxetine and both duloxetine
arms.

(Source: FDA Biometrics Review, p. 16)

6.2.5

Analysis of Secondary Endpoints(s)

In most secondary analyses of mean change on the CDRS-R total score, CDRS-R
subscales, and CGI-S, no statistically significant differences were observed for
duloxetine 60 mg- and duloxetine 30 mg-treated patients compared with placebotreated patients at endpoint or between the fluoxetine-treated patients compared to
placebo-treated patients at endpoint.
No statistically significant differences at Week 10 were observed for the duloxetine 60
mg- or the duloxetine 30 mg-treated groups compared with the placebo-treated group
for any of the CDRS-R subscales and Item-13 (suicidal ideation) score, with the
exception of the CDRS-R somatic subscale where a statistically significant difference
was observed at Week 10 for the duloxetine 30 mg-treated group compared with the
placebo-treated group (p=.023).
There was not a statistically significant difference in the probability of meeting a 30% or
50% response on the CDRS-R for the duloxetine 60 mg-, duloxetine 30 mg-, or
fluoxetine 20 mg-treated groups compared with the placebo-treated group at visit of
Week 10.
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7 Review of Safety
Safety Summary
In general, there were no new or unexpected findings with respect to safety. The safety
findings were consistent with the known safety and tolerability profile for Cymbalta.
There were no deaths in Study HMCK or Study HMCL. The numbers of SAEs in the
duloxetine group in the acute phase (Period II) of HMCK and HMCL were not
statistically different from the number of SAEs in the placebo groups. The majority of
SAEs were psychiatric-related events. There were no statistically significant differences
on suicidal ideation, suicidal behavior, or non-suicidal self-injurious behavior between
duloxetine and fluoxetine during the 36 weeks of treatment. As in the adult trials,
adverse reactions such as nausea, decreased appetite, somnolence, and fatigue were
common.

7.1 Methods
7.1.1

Studies Used to Evaluate Safety

Safety findings from HMCK and HMCL are discussed in this section. Both trials had 10
week double-blind, placebo-controlled periods (Study Period II) and 6-month doubleblind extension phases (Study Period III), allowing evaluation of both short and longer
term safety data.
Safety findings from HMFN, the open-label PK study, were previously discussed in
Section 4.4.3.

7.1.2

Categorization of Adverse Events

The sponsor’s categorization of adverse events was assessed and found to be
adequate. Verbatim terms compared well with the preferred terms. MedDRA 14.0
Version was used. Safety signals did not appear to be diminished through splitting.

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare
Incidence
The sponsor submitted an Integrated Data Report, Reports of Analyses of Cymbalta
Data from More than One Study of Pediatric Major Depressive Disorder. In this
Integrated Data Report, the sponsor analyzed the data from the acute analyses set
(Study Period II for HMCK and HMCL) and the long-term analyses set (36 weeks). The
long-term analyses set (Period II/III) pooled the data from the combined acute (Study
Period II) and extension phases (Study Period III) of HMCK and HMCL. Only data from
subjects taking duloxetine during both study periods (II and III) were included in the
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7.2.4

Routine Clinical Testing

The routine clinical testing of the subjects appeared to be adequate. For Study Period II,
patients initially had weekly visits (Visits 4 and 5), then a visit every 2 weeks (Visit 6),
and then every 3 weeks (Visits 7, and 8). For Study Period III, patients were seen every
2 weeks for Visits 8 through 11, and then monthly for Visits 11 through 16. Weight and
vital signs were obtained at each visit. ECGs were obtained at baseline, Week 10,
Week 24, and Week 36. Laboratory assessments were obtained at baseline, Week 4,
Week 10, Week 14, Week 20, Week 24, and Week 36.

7.2.5

Metabolic, Clearance, and Interaction Workup

No new information was submitted for this supplement.

7.2.6

Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

The sponsor adequately attempted to assess all potential adverse events that might be
associated with this drug class.

7.3 Major Safety Results
The safety findings were consistent with the known safety and tolerability profile for
Cymbalta.

7.3.1

Deaths

There were no deaths in Study HMCK or Study HMCL.

7.3.2

Nonfatal Serious Adverse Events

The number of SAEs in the duloxetine groups in the acute phase (Period II) of HMCK
and HMCL was not statistically different from the number of SAEs in the placebo
groups. There were no new or unexpected findings in these trials.
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Patient 720-7204, a 12-year-old female with no previous history of suicidal behavior,
experienced the SAE of intentional overdose 63 days after randomization to duloxetine
60 mg QD. The patient ingested 78 capsules of investigational product and 27 tablets of
naproxen and immediately told her parent. She was taken to the hospital and a gastric
lavage was performed. The patient stated she took the medicine because she wanted to
sleep without the idea of dying. The patient was treated with omeprazole and was
discharged 1 week later. The investigator considered the event related to investigational
product but did not consider the event a suicide attempt since the patient stated she
took the medicine without the idea of dying. The patient was discontinued from the
study due to the event.
Patient 111-2105, a 12-year-old male, who had a history of self-injurious behavior and
auditory hallucinations, experienced the SAE of suicidal ideation 4 days after starting
duloxetine titration dose of 30 mg (randomized to 60 mg QD). The patient made a
suicidal threat and was admitted to an inpatient psychiatric hospital for 3 days and was
treated with risperidone. The patient stated he was having auditory hallucinations,
hearing 3 different voices. He was discharged and readmitted the same day with
suicidal ideation after a disagreement with his father and was treated with olanzapine
and fluoxetine. The investigator did not consider the event related to investigational
product and noted the patient had no intent to die. The patient was discontinued from
the study due to the event.
Patient 114-2417, a 13-year-old male with a history of self-injurious behavior,
experienced the SAEs of worsening of self-injurious behavior and hallucinations 9 days
after starting duloxetine 30 mg QD. The patient was admitted to the hospital for cutting
his stomach and running away from school. The patient was treated with aripiprazole.
He also reported hearing voices which prolonged the hospitalization. The patient stated
he was tired and did not want to live anymore. The investigator did not consider the selfinjurious behavior or hallucinations related to investigational product. The patient was
discontinued from the study due to the events.
Reviewer Comment:
Suicidality: Monitor for worsening and suicide risk is a labeled warning for Cymbalta.

79

Reference ID: 3198222

Clinical Review
Christina Burkhart, M.D.
sNDA 21427-S41
Cymbalta® (Duloxetine Hydrochloride)
Patient 2202 (DLX30/DLX60120), an 8 year-old male, experienced the SAE of suicide
attempt 112 days after starting duloxetine. The patient admitted to trying to kill himself
by choking himself. The patient’s father later discovered him standing on the end of an
open second story window threatening to jump, at which time the father physically
restrained him. The event was classified as interrupted suicide attempt on the C-SSRS.
The patient was hospitalized and then discontinued from the study due to the AE. The
investigator considered the event possibly related to investigational product.
Patient 4507 (PBO/DLX60120), a 14-year-old female, experienced the SAE of suicide
attempt 1 day after the last dose of study drug. The patient had been in trouble at
school, argued with her mother, and had a grandfather die. The patient took at least 20
anti-inflammatory medications of her mother’s and was hospitalized. The event was
classified as a nonfatal suicide attempt on the C-SSRS. The patient was discontinued
due to the suicide attempt. The investigator did not consider the event related to
investigational product.
Patient 3903 (PBO/DLX60120), a 15-year-old female, took an overdose of Benadryl®
approximately 2 months after starting duloxetine in Study Period III. The investigator
reported that the overdose was an SAE and was not an act of self-harm. The patient
took the overdose of Benadryl to help her insomnia. The patient denied any suicidal
ideation and stated that she took the medication because she liked the way it made her
feel. The patient completed the study. The investigator considered the event related to
investigational product.
The narrative for the SAE of Stevens - Johnson syndrome is as follows:
Patient 106-1602, a 15-year-old White male, was hospitalized for the SAE of suspected
Stevens - Johnson syndrome, 137 days after starting duloxetine. The patient was
randomized to duloxetine 60 mg QD during Study Period II and had taken duloxetine
120 mg QD for approximately 6 weeks during Study Period III at the time the event was
reported. The patient was experiencing symptoms of sinus infection, temperature,
fatigue, and headache for approximately 2-3 months prior to the hospitalization. The
patient also developed blisters in the mouth, cough, and conjunctivitis. No rash or other
signs of allergic reaction were reported. Duloxetine was discontinued on the day of
hospitalization and the patient was discontinued from the study. The patient recovered
from the event. The investigator judged the event to be possibly related to drug. The
patient recovered from the event.
Reviewer Comment:
The lack of a rash makes the diagnosis of Stevens-Johnson syndrome less likely. A
viral infection could also have presented in this manner. However, the investigator
(University of Cincinnati) “confirmed the diagnosis of Stevens-Johnson syndrome
despite the absence of rash.” A warning for serious skin reactions including StevensJohnson syndrome is in the current Cymbalta label.
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The following are the narratives for the subjects with ECG Abnormal and Conversion
Disorder:
Patient 508-5356, a 10 year-old female who was randomized to duloxetine,
discontinued due to the non-serious adverse event of ECG abnormal. The patient’s
baseline rhythm was normal sinus rhythm with heart rate of 88 bpm. After 70 days on
duloxetine (120 mg at time of event), the patient’s ECG was abnormal (sinus
tachycardia) with a heart rate of 113 bpm. The patient’s heart rate returned to baseline
values prior to discontinuation of study drug. The investigator considered the event
possibly related to study drug.
Reviewer Comment:
Small increases in heart rate have been seen with the use of SNRIs including Cymbalta.
The current label states that duloxetine treatment, for up to 26 weeks in placebocontrolled trials, caused a small increase in heart rate of up to 1.36 beats per minute.
For the pooled HMCK/HMCL acute analyses (Study Period II), there was no significant
difference between placebo and duloxetine in pulse. For the pooled HMCK/HMCL longterm analyses (Study Period II/III), the least-squared mean increase in pulse was 2.9
bpm. Further discussion about changes in vital signs for HMCK and HMCL, including
potentially clinically significant (PCS) categorical analyses for pulse, are detailed in
Section 7.4.3.
Patient 510-5455, a 9 year-old female, was hospitalized due to the SAE of conversion
disorder (pseudoseizures), 1 day after starting duloxetine 30 mg QD in Study Period III.
The patient was originally randomized to placebo in Study Period II and transitioned to
duloxetine for Study Period III. The patient experienced 2 pseudoseizures that were
attributed to stress related to father. An EEG was normal. The patient recovered and
was discharged and discontinued from the study due to the SAE of conversion disorder.
The investigator did not consider the event related to study drug or protocol procedures.
HMCL
Twenty-nine patients discontinued the study due to an AE (11.1% in the duloxetine 60
mg group, 6.0% in the duloxetine 30 mg group, 5.1% in the fluoxetine 20 mg group, and
3.3% in the placebo group). Statistically significantly more duloxetine 60 mg-treated
subjects discontinued due to an AE compared to placebo-treated patients (p=.035).
There was no single AE leading to discontinuation that occurred statistically significantly
more frequently between treatment groups. Most of the AEs that led to discontinuation
were psychiatric-related events. The most common AEs that led to discontinuation
were: nausea, intentional overdose, suicidal ideation/self-injurious behavior, and
aggression.
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Table 77: HMCL Discontinuation Due to Adverse Event by Patient (Study Period III)

(Source: HMCL Study Report, p. 255)
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Patient 701-7014, a 12 year-old female who was randomized to duloxetine, experienced
the non-serious adverse event of pre-syncope. The patient first reported dizziness 98
days after starting duloxetine. After 155 days on duloxetine, the patient reported near
syncopal episodes that lasted for 8 days. The subject was on duloxetine 120 mg QD at
time of event. Follow-up received from the site revealed that the patient felt the
lightheadedness during menstruation but did not lose consciousness. The range of
blood pressures during the study 98-118/60-78 mm Hg and heart rate ranged from 63 to
103 bpm. The investigator did not consider the event related to study drug.
Patient 708-7358, a 17 year-old female who was originally randomized to placebo in
Study Period II, experienced the non-serious adverse event of pre-syncope 17 days
after transitioning to duloxetine in Study Period III. The duloxetine dose was increased
from 30 to 60 mg QD at the time of the event. The pre-syncope lasted for 8 days.
Follow-up from the site revealed that the patient had experienced mild dizziness, fever
and flu-like virus at the time of the event. The range of blood pressures during Study
Period III was 112-129/78-95 mm Hg and heart rate ranged from 72 to 93 bpm. The
investigator considered the event possibly related to study drug.
Patient 202-2052, a 13 year-old female who was originally randomized to placebo in
Study Period II, experienced the non-serious adverse event of syncope (actual term:
faint) 106 days after transitioning to duloxetine in Study Period III. The duloxetine dose
was 60 mg QD at time of event. The syncope lasted for 1 day. The range of blood
pressures during Study Period III was 88-119/47-85 mm Hg and heart rate ranged from
59 to 93 bpm. The investigator considered the event possibly related to study drug.
Reviewer Comment:
Cymbalta is labeled for orthostatic hypotension and syncope (5.3 Warnings and
Precautions).
HMCL
In HMCL Period II, subjects treated with duloxetine 60 mg (73%) had a significantly
greater percentage of TEAEs than subjects treated with duloxetine 30 mg (57.8%),
fluoxetine 20 mg (61.5%), or placebo (58.2%). Treatment-emergent adverse events
reported with incidence >5% in the duloxetine 60 mg-treated group were headache,
nausea, abdominal pain upper, somnolence, dizziness, and decreased appetite.
Treatment-emergent adverse events reported with incidence >5% in the duloxetine 30
mg-treated group were nausea, headache, abdominal pain upper, dizziness, decreased
appetite, diarrhea, vomiting, and fatigue. In general, the most common TEAEs in the
duloxetine groups occurred with a higher incidence compared with the placebo group.
However, only sedation and diarrhea had a statistically significantly difference in
incidence between duloxetine and placebo. There were no statistically significant
treatment-by-age/gender interactions for any of the TEAEs.
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Suicidality
The Columbia Suicide Severity Rating Scale was used prospectively to capture the
occurrence, severity, and frequency of suicide-related thoughts and behaviors in
Studies HMCK and HMCL.
There were no statistically significant differences between the duloxetine and placebo
groups in the frequency of patients reporting suicide-related events (ideation, behavior)
or non-suicidal self-injurious behavior at baseline. Patients with significant suicidal risk
were excluded from the studies.
There were no statistically significant differences between the duloxetine and placebo
groups with regard to suicide-related events (ideation or behavior) or non-suicidal selfinjurious behavior reported during Study Period II.
Table 85: Integrated Data Report--Suicide-Related Events and Non-Suicidal SelfInjurious Behavior Study Period II (C-SSRS)

(Source: Integrated Data Report, p. 21)

Four subjects spontaneously reported intentional overdose on the AE CRF. In 3 out of
the 4 cases, the investigator determined that the intentional overdose was not done with
intent to die or with intent for self-injury. Therefore, these cases were not reported on
the C-SSRS. For example, one HMCL subject with an SAE of intentional overdose had
the following narrative:
The patient ingested 42 capsules of investigational product and stated that the reason
she took the overdose was because she had not been taking the medicine as
instructed; therefore, she took it all the day before her next site visit because she
thought she would not get the money for the study. The patient denied any suicidal
intent. The patient was discharged on bupropion and hydroxyzine hydrochloride. The
investigator did not consider the event related to the investigational product (IP). The
patient was discontinued from the study due to the event.
Suicidal behavior was reported for 7 duloxetine-treated patients during extension
treatment (Study Period III). There were 4 non-fatal suicide attempts, 2 interrupted
suicide attempts, and 1 aborted suicide attempt. The duloxetine dose was 120 mg QD
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for 4 patients, 90 mg QD for 1 patient, and 60 mg QD for 2 patients at the time of the
suicidal behavior.
Table 86: Integrated Data Report--Suicide-Related Events Study Period III (C-SSRS)

(Source: Integrated Data Report, p. 24)

There were no statistically significant differences on suicidal ideation, suicidal behavior,
or non-suicidal self-injurious behavior between duloxetine and fluoxetine during the 36
weeks of treatment.
Hepatic-Related Laboratory Values
No patient had an SAE related to laboratory results, and no patient discontinued due to
abnormal laboratory values For chemistry analytes related to hepatology, the difference
between duloxetine (-1.2) and placebo (-0.32) in change from baseline to endpoint
(Study Period II) was statistically significant only for GGT. However, this finding was not
considered clinically meaningful since a decrease is not indicative of liver injury.
Treatment-emergent ALT ≥3 times ULN was reported in the extension analyses set for
1 patient in the HMCK duloxetine group. The patient was initially randomized to placebo
for Study Period II and then transitioned to duloxetine for Study Period III. The patient
had an abnormal ALT value at baseline and experienced a treatment-emergent ALT
increase to ≥3 times ULN at the last study visit while taking duloxetine (Week 36). The
patient completed the study by entering the taper phase, during which time the patient’s
ALT levels decreased towards normal values by the end of the taper phase.
Extrapyramidal Symptoms including Dyskinesia
There was no statistically significant difference in the frequency of extrapyramidal
related symptoms observed between the duloxetine and placebo groups. In addition,
there were fewer extrapyramidal-related symptoms reported in the extension analyses
set than the acute analysis set.

94

Reference ID: 3198222

Clinical Review
Christina Burkhart, M.D.
sNDA 21427-S41
Cymbalta® (Duloxetine Hydrochloride)

Table 87: Integrated Data Report--Treatment Emergent Extrapyramidal-related
Symptoms Including Dyskinesia, Acute and Extension Analyses Sets

(Source: Integrated Data Report, p. 51)

7.4

7.4.1

Supportive Safety Results

Common Adverse Events

HMCK
During Study Period II, treatment-emergent adverse events reported with an incidence
>5% in the duloxetine treatment group were nausea, headache, decreased appetite,
dizziness, fatigue, influenza, somnolence, vomiting, diarrhea and insomnia.
Treatment-emergent adverse events reported with an incidence >5% in the fluoxetine
treatment group were headache, nausea, decreased appetite, somnolence, vomiting,
and insomnia.
Treatment-emergent adverse events reported with incidence >5% in the placebo
treatment group were nausea, headache, decreased appetite, abdominal pain upper,
influenza and somnolence.
There were no statistically significant differences in the incidence of any individual
TEAE between active drugs and placebo. There were no statistically significant
treatment-by-age/gender interactions for any of the TEAEs. The incidence of TEAEs in
children and adolescents was not statistically significantly different for the duloxetine
treated group compared with the placebo-treated group.

95

Reference ID: 3198222

Clinical Review
Christina Burkhart, M.D.
sNDA 21427-S41
Cymbalta® (Duloxetine Hydrochloride)
During Study Period III, TEAEs reported with an incidence ≥5% in the
DLX60/DLX60120-treated group were headache, nasopharyngitis, influenza, and upper
respiratory tract infection. Treatment-emergent adverse events reported with an
incidence ≥5% in the FLX20/FLX2040-treated group were headache, nasopharyngitis,
nausea, upper respiratory tract infection, and vomiting. Treatment-emergent adverse
events reported with an incidence ≥5% in the PBO/DLX60120-treated group were
nausea, headache, nasopharyngitis, vomiting, upper abdominal pain, and dizziness.
HMCL
During HMCL Study Period II, TEAEs with an incidence >5% in the duloxetine 60 mg
treated group were: headache, nausea, abdominal pain upper, somnolence, dizziness,
and decreased appetite. TEAEs with an incidence >5% in the duloxetine 30 mg-treated
group were: nausea, headache, upper abdominal pain, dizziness, and decreased
appetite, diarrhea, vomiting, and fatigue.
Most TEAEs occurred more commonly in the duloxetine groups than the placebo group.
However, only 2 adverse events were statistically significantly more common in the
duloxetine group than the placebo group: sedation in the 60 mg duloxetine group and
diarrhea in the 30 mg duloxetine group.
During HMCL Study Period III, TEAEs with an incidence >5% in the DLX60/DLX60120
treated group were: headache, nausea, upper abdominal pain, incorrect dose
administered, upper respiratory tract infection, abdominal pain, and vomiting. TEAEs
reported with an incidence >5% in the DLX30/DLX60120-treated group were: nausea,
vomiting, upper abdominal pain, nasopharyngitis, dizziness, and diarrhea. Treatmentemergent adverse events reported with an incidence >5% in the PBO/DLX60120
treated group were: headache, nausea, vomiting, pyrexia, dizziness, and fatigue.

7.4.2

Laboratory Findings

HMCK
No subject had an SAE related to abnormal laboratory values or discontinued Study
Period II due to abnormal laboratory values. Small, statistically significant within-group
baseline to endpoint changes were observed in the 3 treatment groups. For Study
Period II, statistically significant differences between the duloxetine treatment group
compared to the placebo treatment group were seen for the following analytes:
Chloride: small mean decrease in chloride was observed in the duloxetine-treated group
compared to no change in the placebo-treated group; a statistically significant difference
was observed between the 2 treatment groups (p=.015).
Bicarbonate: small mean increase in bicarbonate was observed in the duloxetine
treated group compared with a small mean decrease in the placebo-treated group; a
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statistically significant difference was observed between the 2 treatment groups
(p=.020).
Uric acid: mean decrease in uric acid was observed in the duloxetine-treated group
compared with a small mean increase in the placebo-treated group; a statistically
significant difference was observed between the 2 treatment groups (p<.001).
Basophils: very small mean change in basophils (mean change = 0) were observed in
the duloxetine-treated group and the placebo-treated group; a statistically significant
difference was observed between the 2 treatment groups (p=.035).
Alkaline phosphatase: statistically significantly more duloxetine-treated patients
experienced a treatment emergent high alkaline phosphatase value at endpoint
compared to placebo-treated patients (p=.038). Duloxetine has been associated with
small mean increases in alkaline phosphatase in the adult population.
No subject had an SAE related to abnormal laboratory values or discontinued Study
Period III due to abnormal laboratory values. Statistically significant within-group
baseline to endpoint changes were observed in the 3 treatment groups for some
laboratory analytes. These changes were considered small relative to baseline.
HMCL
No subject had an SAE related to abnormal laboratory values or discontinued Study
Period II due to abnormal laboratory values. Statistically significant within-group
baseline to endpoint changes were observed in the 4 treatment groups for some
laboratory analytes; however, these changes were considered small relative to baseline.
Statistically significant differences between the duloxetine treatment groups compared
to the placebo treatment group were seen for the following analytes:
γ-glutamyltransferase: small mean decreases were observed in the duloxetine 60 mgand duloxetine 30 mg- groups; a statistically significant difference was observed for the
duloxetine groups compared with the placebo group.
Uric acid: small mean decreases were observed in the duloxetine 60 mg- and
duloxetine 30 mg- groups; a statistically significant difference was observed for the
duloxetine 30 mg group compared with the placebo group.
Platelet count: mean decreases were observed in the duloxetine 60 mg- and duloxetine
30 mg- groups; a statistically significant difference was observed for the duloxetine 30
mg group compared with the placebo group.
Lymphocyte and mean cell hemoglobin: mean decreases were observed in the
duloxetine 60 mg- and duloxetine 30 mg- groups; a statistically significant difference
was observed for the duloxetine 30 mg group compared with the placebo group.
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Table 92: Integrated Data Report--Categorical Shifts in Blood Pressure for Subjects with
Normal Baseline Study Period II

(Source: Integrated Data Report, p.32)

For the long-term analyses set, the majority (65%) of subjects in the duloxetine group
with normal mean baseline blood pressure remained in the normal range throughout the
36 weeks of treatment. Most shifts occurred during acute treatment for those subjects
who did experience a shift to a higher category.
Shifts in Blood Pressure Categories for Subjects with Abnormal Baseline Blood
Pressure
For Study Period II, subjects in the duloxetine group were more likely than subjects in
the placebo group to experience a postbaseline maximum shift into a higher category
for systolic BP. For diastolic BP, the frequency of shifts to a higher category was similar
for patients in the placebo group compared with the duloxetine group.
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Table 93: Integrated Data Report--Categorical Shifts in Systolic Blood Pressure for
Subjects with Abnormal Baseline Values

(Source: Integrated Data Report, p. 33)

For the long-term analyses set, the majority of subjects with abnormal systolic BP at
baseline shifted into a higher category at some time during the 36 weeks of treatment.
Most of the shifts occurred during the acute treatment phase. The data from both the
acute and long-term analyses sets are limited by the small sample size.
Table 94: Integrated Data Report--Categorical Shifts in BP for Subjects with Abnormal
Baseline Values Long-Term Analyses Set

(Source: Integrated Data Report, p. 39)
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7.4.4

Electrocardiograms (ECGs)

In the acute analyses set, there was a statistically significant difference in the mean
change in heart rate observed between duloxetine (+2.4 bpm) and placebo (-1.1 bpm).
In the long-term analyses set, the duloxetine group had a mean increase of 2.8 bpm.
In both the acute and long-term analyses sets, patients in the duloxetine group had a
decrease in QTcF, which was not considered clinically relevant.
In general, the analyses of ECG data did not reveal any new safety findings in pediatric
patients.

7.5 Other Safety Explorations
7.5.1

Dose Dependency for Adverse Events

Only Study Period II of HMCL was a fixed-dose trial. In this period, subjects treated with
duloxetine 60 mg had a significantly greater percentage of TEAEs (73%) than subjects
treated with duloxetine 30 mg (57.8%). However, only somnolence was statistically
significantly more common in subjects treated with duloxetine 60 mg compared to
subjects treated with duloxetine 30 mg. The data from this trial is consistent with current
labeling which states that some adverse reactions were observed to be dose-dependent
in the adult trials.

7.5.2

Time Dependency for Adverse Events

Shifts in Blood Pressure Categories
Most shifts occurred during acute treatment (Study Period II) for those subjects who did
experience a shift to a higher category.

7.5.3

Drug-Demographic Interactions

In general, there were no significant drug-demographic interactions.

7.5.4

Drug-Disease Interactions

No new information on drug-disease interactions was submitted to this sNDA.

7.5.5

Drug-Drug Interactions

No new information on drug-drug interactions was submitted to this sNDA.
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8 Postmarket Experience
The sponsor did not submit any new information on the postmarket experience with this
sNDA.
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The sponsor also requested that the statement Cymbalta is not approved for use in
pediatric patients remain in the boxed warning. The Division has agreed to these
requests.

9.3 Advisory Committee Meeting
No advisory committee meeting is planned.
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9.4 HMCK and HMCL Schedules of Assessments and Illustrations of Study
Design
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