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1 EXECUTIVE SUMMARY

1.1 CONCLUSIONS AND RECOMMENDATIONS

Thé Applicant, Eli Lilly and Company, seeks to market CYMBALTA for the

: of fibromyalgia.

~

The evidence taken collectively from studies reviewed indicated statistical suppott in favor of duloxetine (60
mg BID, 60 mg QD, or 120 mg QD) treatment over placebo in pain reduction at three months of therapy.
There is also evidence that both duloxetine 60 mg QD and duloxetine 120 mg QD are associated with
improvements in patient global score at three months of therapy. The evidence supporting the 120 mg dose
and the 60 mg BID dose is derived from a single study (Study HMCJ and Study HMCA, respectively).

Based on the weekly responder analyses of the improvement in BPI pain scotes, as well as the response
profile among responders at Week 12 in Study HMCA and in Study HMC]J, some patlents experienced a
decreased in pain as eatly as Week 1, which persisted throughout the study.

Because of multiplicity concerns, there is not enough evidence to support treatment difference in patient
global improvement between duloxetine 60 mg BID and placebo (in Study HMCA), as well as no evidence to
support treatment difference in pain interference score, FIQ Total score, CGI-Severity scote or mental
fatigue in all duloxetine dose groups. Howevet, descriptive statistics suggest that the patient global, FIQ total
score and CGI-Severity ate trending in the direction similar to the primary endpoint. Mental fatigue was not
included in my review.

Presence of major depressive disorder was also examined to determine whether it has an impact on patient
response. Like the other subgroups studied (age, gender, and race), there were no remarkable effects of MDD
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status accotding to the pain endpoint analysis, as well as patient global improvement score endpoint analysis
using different imputation strategies. Because neatly all subjects in each study had no MDD at enrollment
(Study HMCA 74%; Study HMC]J 76%)), it is difficult to distinguish the possible treatment effects for the
subgroups of MDD status.

Lastly, there is not enough evidence to demonstrate that duloxetine-treated patients are associated with
significant improvement in pain at six months, when an imputation strategy that correctly assigns a bad score
to dropouts is applied (in Study HMC]J). Furthermore, there is no evidence that duloxetine continues to
demonstrate a clinically meaningful improvement in the BPI average pain score through 12 months of
treatment (based on the result from Study HMEH).

I defer discussion on the clinical relevance of the treatment differences as well as the dosing regimen to Dr.
Dent in tetms of pain reduction, positive global and improve functioning scores.

1.2 BRIEF OVERVIEW OF CLINICAL STUDIES

CYMBALTA (duloxetine hydrochloride) is currently indicated for the of major depressive disorder
(MDD), diabetic peripheral neuropathic pain (DPNP), and generalized anxiety disorder in the United States,
as well as for the treatment of MDD, DPNP, and stress urinaty incontinence in the European Union.

The Applicant, Eli Lilly and Company, seeks to market CYMBALTA for the of fibromyalgia. The
dosage form to be used will be the currently matketed CYMBALTA oral capsules. In the proposed product
label, it states:

I A—

The efficacy of duloxetine in patients who met the American College of Rheumatology (ACR) criteria for
fibromyalgia with or without MDD has been evaluated in five studies (see Table 1). Four of the studies (Study
HMBO, Study HMCA, Study HMC]J, and Study HMEF) were placebo-controlled and included 876
duloxetine-treated patients and 535 placebo-treated patients. The fifth study was a long-term uncontrolled
study (Study HMEH) with 350 duloxetine-treated patients.

The development plan for CYMBALTA (duloxetine hydrochloride) for the « oof fibromyalgia was
previously discussed duting several meetings with the US Food and Drug Administration’s (FDA’s) Division
of Anesthesia, Analgesia and Rheumatology Products from 17 October 2002 through 16 May 2007. Advice
was also received from the Committee for Medicinal Products for Human Use (CHMP) on 24 October 2004.
At the time of initial advice in 2004, both studies HMBO and HMCA had been completed, and thus the
advice received formed the basis of the design of the 3 more recent studies HMCJ, HMEF and HMEH. Key
elements of the advice received from the agencies which was implemented in these protocols were: 1)
enrollment of patients of both genders, 2) utilization of coprimary endpoints measuring both pain and global
function, 3) collection of long term data (12-month) for safety and persistence of efficacy, 4) inclusion of a
dose lower than 60 mg (for example, 20 mg), 5) stratifying in the randomization for MDD status at baseline,
and 6) inclusion of at least one 6-month efficacy study. In a subsequent conversation with the FDA the
requirement for a 6-month efficacy study was removed.
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Study | Design/ 1::teredl ol tblects by armm Duration Gender anﬂ:y

i) Contral type completed Endpoint(s)

HMBO | Parallel, Randomized: , 3 months Male Reduction in FIQ
double-blind, | 104 duloxetine, 103 placebo. and Pain Htem and
placebo- female | FIQ Total Score
controfled Completed: patients

58 duloxetine,
66 placebo.

HMCA. | Pamallel, Randomized: 3 months Female | Reduction in
double-blind, | 234 duloxetine, 120 placebo. patients | average pain item
fixed dose, of the BPI scale
placebo- Completed:
controlled 148 duloxetine, 68 placeba.
study

HMCJ | Parallel, Randomized: 3 month Male Reduction in
double-blind, | 376 duloxetine, 144 placebo | therapy and average pain item
fixed dose, phase, female of the BPI scale
placebo- Completed 3-month therapy | 3 month patients | and improvement
controlled phase: contimaation in the PGI-I scale
study 242 duloxetine, 84 placebo phase

Completed 6-month therapy
phase:
206 duloxetine, 72 placebo

HMEF | Parallel, Randomized: 6 months Male Reduction in
double-blind, | 162 duloxetine, 168 placebo and average pam item
placebo- female | of the BPI scale
controlled Completed: patients | and improvement
study 101 duloxetine, 103 placebo in the PGII scale

HMEH | open-label Randomized: 2 months Male Safety and
period, 307 duloxetine open label and tolerability
followed by a followed by | female
double blind | Completed: 1 year patients | Persistence of
period. 195 duloxetine (duloxetine double-blind efficacy was also

60mg 71 assessed
Duloxetine 120mg: 124)

Ablxemauons BID = twice daily, BPI = Brief Pain Inventory, FIQ = Fibcomyalgia Impact Questionnaire;
HMBO = Study F1J-MC-HMBO; HMCA = Study F1J-MC-HMCA; HMCJ = Study F1J-MC-HMCI;
HMEF = Study F1J-MC-HMEF; HMEH = Study F1J-MC-HMEH, ID = identification; MDD = major
depressive disorder; PGI-I = Patient’s Global Impressions of Improvement.

Source: Clinical study reports for Study HMBO, Study HMCA, Study HMCJ, Study HMEF, and Study

HMEH.
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The following is an overview of the four placebo-controlled clinical studies. A more detailed description of
the study design can be found in Dr. Ricardo Dent’s review. Meanwhlle a more detailed description of the
analysis plan can be found in Section 3.1.1: -

Study Objective and Efficacy Outcome(s):

Study HMCA, Study HMCJ, and Study HMEF were all Phase 3 placebo-controlled studies and used
the same primary efficacy objective; to assess the efficacy of duloxetine on the reduction of pain
severity as measured by the average pain item of the Brief Pain Inventory (BPI). Both Study HMC]
and Study HMEF employed 2 coptimary measure, the Patient’s Global Impressions of Improvement
(PGI-Improvement) scale, to assess patient-reported improvement. In the case of Study HMCA,
PGI-Improvement was a secondary measure. Study HMBO was a Phase 2 fixed-dose study which
assessed the efficacy of duloxetiné on the reduction of pain severity by both the Fibromyaigia Impact
Questionnaire (FIQ) Pain Item and the FIQ Total Score. Brief Pain Inventory and PGI-

Improvement were secondary measures.

Duration of Treatment:

Patients were randomized to either duloxetine or placebo for 3 months (Study HMCA and Study
HMBO) and 6 months (Study HMCJ and Study HMEF). The ptimary efficacy measure was evaluated
after 3 months of therapy in Study HMBO, Study HMCA, Study HMC]J, and after 6 months of
therapy in Study HMEF. In Study HMC]J and Study HMEF, placebo-treated patients were switched to
duloxetine at the end of the 6 months randomized phase and patients were treated in an open-label
fashion for an additional 6 months.

Treatment Groups:

Duloxetine has previously shown efficacy in MDD and diabetic petipheral neuropathic pain (DPNP)
at 60 and 120 mg once daily (QD), and these were also the main doses explored in fibromyalgia. In
an attempt to reduce the number of patients dropping out early from these studies, titration schemes
were adopted.

In the early Study HMBO, patients were randomized to duloxetine 60 mg twice daily (BID) or
placebo. This included 3 titration steps from 20 mg QD to 60 mg BID over the course of 2 weeks.

In Study HMCA, patients were randomized to duloxetine 60 mg QD, 60 mg BID or placebo. Patients
assigned to 60 mg QD started immediately on their assigned dose, whereas patients assigned to 60 mg
BID received 60 mg QD for the first week.

In Study HMC], patients were randomized to duloxetine 20 mg QD, 60 mg QD, 120 mg QD or
placebo in a 1:2:2:2 fashion. Based on previous experence in studies of MDD and DPNP, duloxetine
20 mg QD was anticipated to be a suboptimal dose. Thus, while it was included in the fibromyalgia
program to confirm the dose range, the exposure in this dose group was restricted by randomizing
fewer patients to this dose and, secondly, by titrating all patients in this group to 60 mg QD after 3
months of treatment. For the purposes of the results at 6 months, this dose group is therefore
referred to as the 20/60 mg group. Patients assigned to both 60 and 120 mg QD received 30 mg QD
for the first week followed by 60 mg QD for a week (120 mg arm).

In Study HMEF patients were randomized to duloxetine 60 mg or placebo for the first 3 months,
after which time up-titration to 120 mg QD (blinded) was allowed on an individual basis for the
remainder of the study. With an 2im to mimic clinical practice, patients were titrated to 120 mg if they
did not respond adequately to the 60 mg dose, and clinicians were allowed to reduce the dose to 60
myg if a patient was unable to tolerate 120 mg. The studies employed various ways of titrating patients
up to their assigned treatment dose. All patients received 30 mg QD for the first week.
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Statistical Analysis:

In general, treatment group differences in continuous measures (i.e: BPI-pain, PGl-improvement,
FIQ-pain and FIQ-total) were based on comparisons of least-squares mean (LSMean) change from
baseline (or least-squates means at endpoint for the PGI-Improvement) detived from an analysis of
covariance model. Mean change analyses were implemented using the last-observation carried forward
(LOCF) methodology. Mixed-effects repeated measures modeling (MMRM analysis) was also
implemented to provide visit-wise comparisons between groups. Categorical measures (e.g. tesponse
rates at 30% ot 50%) were compared using Fisher’s exact test and/oz the Cochran-Mantel-Haenszel
(CMH) test for general association (adjusting for investigative sites).

Study HMCJ and Study HMEF included gatekeeper strategies for selected secondary endpoints to
adjust for multiplicity-associated with multiple endpoints, doses and time points.

In addition to the placebo-controlled studies, a fifth study, Study HMEH, was conducted to assess longet-
term safety and tolerability of duloxetine. A secondary objective was to evaluate the persistence of efficacy
over 12 month of treatment. In this study, patients wete treated with duloxetine 30 mg QD for 1 week, and
60 mg QD open-label for 7 weeks, at which point they were randormzed to receive duloxetine 60 mg or 120
mg QD in a 1:2 fashion for 52 weeks. :

The main focus of this statistical review is on the two placebQ—conttolled studies (HMCA and HMC]J) and the
long-term safety study (HMEH). The Applicant included the results from these three studies in their
proposed product label.

1.3 STATISTICAL ISSUES AND FINDINGS

During my review of the submission, I identified several issues that watranted further consideration.
Statistical issues included the choice of primaty analysis population, the appropriateness of the primary
method of imputation (i.e. last obsetvation carried forward) and the lack of a multiplicity adjustment on
multiple secondary endpoints being tested.

In all studies, the Applicant conducted the primary analyses on all randomized patients who had at least one
post-baseline measure, which I termed as modified intent-to-treat population (mITT). This implies that any
patients who only had baseline score are not included in the efficacy analyses. Although only a small
proportion of patients were excluded in the analyses because of missing post-baseline measures, this post-
randomization exclusion may still potentially introduce problems (i.e. bias) to the comparability of the
treatment arms. In addition, patients who dropped out prior to the first post-baseline are informative (i.e.
their missingness is informative as they may not have even been able to tolerate the treatment for a short
time). Therefore, re-analyses of data using all randomized patients were performed. The results from the
analyses using all randomized patients were not different from the results generated using the modified ITT
population.

The appropnateness of the primary method of imputation (i.e. LOCF) was also an issue identified during the
course of my review. The Division of Anesthesia, Analgesia, and Rheumatology Products does not cutrently
support the last obsetvation cartied forward (LOCF) approach in settings where treatment-related dropouts

" due to adverse events may potentially be assigned good scores. The results after applying different
imputation strategies such as baseline observation carried forward (BOCF) as well as performing continuous
responder analyses suggest that duloxetine 60 mg BID, duloxetine 60 mg QD and duloxetine 120 mg QD are
associated with significant improvement in pain over placebo treatment. There is also evidence that
duloxetine 120 mg QD and duloxetine 60 mg QD (both from Study HMC]) are associated with significant
improvement in patient global improvement score over placebo treatment.
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Lastly, the Applicant failed to adjust for multiplicity when comparing different dose groups (i.e. Study
HMCA) or when testing secondary endpoints. The Applicant stated that the purpose of collecting several
secondary efficacy outcomes was to confirm the findings of the primary outcome and was not intended to
draw conclusions from these secondaty efficacy measures. Therefore, they did not have any plan of making
adjustments for multiplicity.

: Because of the multitude of secondary endpoints (including
different dose and outcome measures) they proposed to examine in the protocol, there will be an increased
probability of falsely declaring some dose of the treatment to be effective or one treatment to be superior
over placebo in some endpoints, patticularly when analyses of multiple endpoints were not adjusted for
multiplicity. Either multiplicity adjustment should have been applied to these endpoints in order to maintain
an overidll type 1 error rate, or the results should have been presented descriptively without p-values.
Nonetheless, it is difficult to draw conclusions from the analyses of the secondary endpoints as well as to
make labeling claims from = statistical point of view because of the multitude of pairwise compatisons being
tested unless the treatment effects are strongly different.

Therefore, after careful review of the Applicant’s study report as well as re-analyses of all the data in Study
HMCA and Study HMC]J, and accounting for all the statistical issues mentioned, the following are the key
findings:

1. In Study HMCA,

a. There is strong evidence that duloxetine 60 mg BID is associated with significant
improvement in pain over placebo treatment. This was supported by the results when
different imputation strategies were applied to the data, as well as by the results of the
continuous responder analyses.

b. There is also some evidence that duloxetine 60 mg QD is associated with improvement in
pain over placebo after three months of treatment regardless of imputation strategy.

c. Because of multiplicity concerns, there is not enough evidence to support treatment
difference in patient global improvement between duloxetine 60 mg BID and placebo or
between duloxetine 60 mg QD and placebo. Similarly, there was no evidence to support
treatment difference in FIQ Total score.

d. Although there is evidence that after three months of treatment, duloxetine 60 mg BID and
duloxetine 60 mg QD are superior over placebo in the improvement in pain, the treatment
effect from these two dose groups (i.e. once a day (60 mg/day) regimen and twice a day (120
mg/day) regimén) was similar. According to the Applicant, a prior-study demonstrated
efficacy using duloxetine 60 mg BID; therefore, in this study the 60 mg QD dose was tested
to evaluate the dose response relationship. They claimed that duloxetine 60 mg QD could
allow ease of use for patients and potentially improve patient drug compliance. Therefore, it
is important to assess the risk on each dosing regimen to determine which dosing regimen is
more beneficial to patients

e. Descriptive statistics suggest that FIQ total score and CGI-Severity are trending in the
direction similar to the primary endpoint. However, thete is not evidence to show treatment
difference between any of the duloxetine groups and placebo in the improvement from these
outcome measures.

f. There were no remarkable effects of MDD status according to the pain endpoint analysis, as
well as patient global improvement score endpoint analysis using different imputation
strategies. Because nearly all subjects (74%) had limited number of patients with MDD at
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enrollment, it is difficult to distinguish the possible treatment effects for the subgroups of
MDD status. Nonetheless, it appears that both patients with MDD and without MDD
showed favorable effect (i.e. improvement) in their endpoint mean pain scores. However,
the magnitude of change is greater for patients with MDD.

. ;
St

2. In Study HMCJ,

a.

After three months of treatment, duloxetine 120 mg QD is associated with significant
improvement in pain, as well as significant improvement in patient global improvement
score over placebo treatment. Like in Study HMCA, these findings were supported by the
results when different imputation strategies were applied to the data, as well as by the result
of the continuous responder analyses on pain.

Applymg the pre-specified gatekeeper strategy, there is evidence that duloxetine 60 mg QD
is also associated with improvement in pain, as well as improvement in patient global
improvement score, over placebo treatment.

According to the Applicant, the purpose of the inclusion of duloxetine 20 mg QD was to
establish duloxetine 60 mg QD as a minimum effective dose. Although this dose was not
meant to be included in the analyses and the (adjusted) pairwise comparison test results wete
not significant, the treatment effect on this dose is almost similar to duloxetine 60 mg QD
and duloxetine 120 mg QD in both BPI average pain score and PGI-Improvement score. In
fact, the effect of duloxetine 60 mg QD is almost the same as duloxetine 120 mg QD in
both BPI average pain scote and PGI-Improvement score as well. Therefore, it 1s difficult
to establish that duloxetine 60 mg QD is the minimum effective dose even though
duloxetine 20 mg QD is not significant.

There is not enough evidence to show that duloxetine-treated patients are associated with
significant improvement in pain at six months, when imputation strategy that cotrectly
assigns a bad score to dropouts was applied.

Like in Study HMCA, descriptive statistics suggest that FIQ total score and CGI-Sevetity are
trending in the direction similar to the primary endpoint. However, there is not evidence to
show treatment difference between any of the duloxetine groups and placebo in the
improvement from these outcome measures.

There were no remarkable effects of MDD status according to the pain endpoint analysis, as
well as patient global improvement score endpoint analysis using different imputation
strategies. Because nearly all subjects (76%) had limited number of patients with MDD at
enrollment, it is difficult the possible treatment effects for the subgroups of MDD status.
Nonetheless, it appears that both patients with MDD and without MDD showed favorable
effect (i.e. improvement) in their endpoint mean pain scores. However, the magnitude of
change is greater for patients with MDD.

3. InStudy HMEH,

a.

Statistically significant persistence of effect was not demonstrated in patients who had at
least 50 % reduction on the BPI average pain score at Week 8 of the open-label phase and
had remained on duloxetine 60 mg in the 52-week double-blind phase. In fact, when
applying an imputation strategy that cotrectly assigns a bad score to dropouts, less than 50%
of those who responded at Week 8 achieved the same level of response at the end of the
one-year double-blind phase (i.e. >50% improvement in pain). Of the approximately 60%
who responded at Week 8 but did not respond at Week 52, approximately 25% completed
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the study but did not achieve the level of response seen at Week 8 (i.e. >50% improvement
in pain). )

b.  Only 20% of the patients who did not respond at Week 8 and were given 120 mg QD during
double-blind phase responded at the end of the study. This implies that increasing the dose
did not improve their pain response.

2 INTRODUCTION

2.1 OVERVIEW

CYMBALTA (duloxetine hydrochloride) is currently indicated for the treatment of major depressive disorder
(MDD), diabetic peripheral neuropathic pain (DPNP), and generalized anxiety disorder in the United States,
as well as for the treatment of MDD, DPNP, and stress urinary incontinence in the European Union.

The Applicant, Eli Lilly and Company, seeks to market CYMBALTA for the of fibromyalgia. The
dosage form to be used will be the currently marketed CYMBALTA oral capsules. In the proposed product
label, it states:

The efficacy of duloxetine in patients who met the American College of Rheumatology (ACR) ctiteria for
fibromyalgia with or without MDD has been evaluated in five studies (see Table 1). Four of the studies (Study
HMBO, Study HMCA, Study HMC]J, and Study HMEF) were placebo-controlled and included 876
duloxetine-treated patients and 535 placebo-treated patients. The fifth study was a long-term uncontrolled
study (Study HMEH) with 350 duloxetine-treated patients.

The development plan for CYMBALTA (duloxetine hydrochloride) for the of fibromyalgia was
previously discussed during several meetings with the US Food and Drug Administradon’s (FDA’s) Division
of Anesthesia, Analgesia and Rheumatology Products from 17 October 2002 through 16 May 2007 under
IND 63,615. Advice was also received from the Committee for Medicinal Products for Human Use (or better
known as CHMP) on 24 October 2004. At the time of initial advice in 2004, both studies HMBO and HMCA
had been completed, and thus the advice received formed the basis of the design of the 3 more recent studies
HMC], HMEF and HMEH. The key milestones in the clinical development program are highlighted in Dr.
Dent’s review. Statistical issues were discussed during several meetings and key issues are summarized below:

1. End-of-Phase 2 meeting (October 17, 2002)

The Division noted that the primary endpoints must demonstrate statistical significance before
consideration can be given to the secondary endpoints and their inclusion in the labeling. Potential
secondaty efficacy endpoints that ate to be included in the package insert, based on statistical
significance, must be prespecified in the protocol. A valid structure of hypotheses on both the
primary and secondary endpoints can then be imposed and tested for significance, controlling for the
overall type I error.

2. End-of-Phase 2 meeting (July 28, 2004)

The Division recommended that for the pain . ————— trials need to demonstrate efficacy for pain at
the 3- and 6-month timepoints. In the 6-month trial, thete should also be evidence that this analgesic
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effect is also trending in the right direction at 3 months. The Division is also recommending patient
global outcome as coptimary in order to address the issue that
measurement of pain severity alone may not adequately and completely reflect the effect of treatment
for such a complicated syndrome. . - the Division is recommending a third
co-primary, that is, a validated patient-reported physical function outcome.

Addendum to meeting minutes (August 20, 2004)

a. The Division clarified that the co-primary endpoints have to achieve statistical significant
simultaneously. Therefore, muldplicity adjustments for the co-primary endpoints are not
necessary.

b. The Division acknowledged that the gatekeeper strategy to the fibromyalgia syndrome appeared
reasonable.

c. The Division noted that multiplicity adjustment for the statistical tests on pre-selected and
agreed-upon secondary endpoints will be necessary.

Response to Amendment under serial no. 56 (August 9, 2005)

a.  The Division noted that Study HMCA may not provide sufficient evidence for a pivotal efficacy -
study for fibromyalgia syndrome due to the absence of male patients in the study, unless
representation of male patients is addressed in another clinical tral.

b. For the e of fibromyalgia, the Patient’s Global Improvement and Fibromyalgia Impact
Questionnaire would be considered two additional co-primary outcomes.

Special Protocol Assessment under serial no. 61 (January 31, 2005)

a. The co-primary endpoints of BPI pain and patient global impression of improvement would be
suitable to support an
b. The Division pointed out that
1 The Applicant should demonsttate reduction in pain intensity both clinically and statistically
at the landmark (end-of-treatment) endpoint.
il. There is at least 30% improvement in pain relief between baseline and landmark visits, and
that this relief is statistically different than placebo/standard of care.

c. The Division is unclear at that moment whether a positive result at 3-months in the absence of
positive results at 6-months would be sufficient to support an

d. The Division is unawate of the validation of the Sheehan Disability Scale in patients with
fibromylagia, therefore, the Division is not clear whether this scale or other scales will support an

e. In terms of planned statistical analysis, the Division noted the following:
i The proposed statistical analysis plan and the multiple testing adjustment method
(gatekeeper method) are acceptable. However, it should be noted that if 60 mg were the
most effective dose or six months were the most effective time point, the proposed method

might miss them.

i.  There is discrepancy in the Sponsor’s sample size calculation.

iii.  The Sponsor did not provide methods on how to handle missing values in the primary
efficacy analysis

iv. The Division recommended that 0>0.1 be used for testing the center-by-treatment
interaction.

V. The Sponsor should provide rationale for the proposed dose response analysis and clarify its

objectives and associated contrast.
Teleconference (June 23, 2006)
The Division notified the Sponsor that six month trals for “pain of ﬁbromy]agié” are not necessary.

These trials can be three months in length. If Eli Lilly wishes to modify their protocols, they should
do so through a protocol amendmerit. »
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7.  Type B Teleconference (March 13, 2007) — No statistical issues were discussed.

8. Teleconference (May 16, 2007) .
The Division initiated the teleconference to convey information to all FM sponsots regarding changes
in recommendations for the development of therapies for FM.

a.  The division will consider only 1 indication (e.g. no syndrome) and that is ™ .
fibromyalgia". This requites a single primary of pain and does not require the previously advised
3 co-primaries. The division recognizes that the ptimary symptom of FM is pain and therefore
the treatment of pain is significant impact on treating this disorder.

b. The division encourages sponsots to study other endpoints, including sleep, fatigue, for example.
The division will allow other endpoints to be included in the clinical tral section of the label with
adjustments for multiplicity. Adding that this would allow sponsots to market off of these other
endpoints, provided the division agrees with the statistical analyses.

c. The FIQ is not the best outcome measure for function in the clinical tral section. SF-36,
EuroQUOL may be used (provided meets critetia in #2 above).

d. The Division requites 2 studies of 3 month duration (not 6 months as initially conveyed to Lilly).

2.2 DATA SOURCES

This statistical review is based on data submitted in studies HMCA, HMC]J, HMEH and HMBO.

The electronic submission of this NIDA can be found at:

\\Cdsesub1\evsprod\ NDA022148\0000\

3 STATISTICAL EVALUATION

3.1 EVALUATION OF EFFICACY

The clinical program of CYMBALTA comprised four double-blind, placebo-controlled studies (conducted
from July 2001 to December 2006) and one long-term safety study.

3.1.1 STUDY DESIGN AND ANALYSIS PLAN

The primary focus of my review is on the two randomized, double-blind, fixed-dose studies (Studies HMCA
and HMC]J) and on the long term safety study (Study HMEH). Initial review of the Applicant’s proposed
label includes In addition, examination of the Applicant’s results for study HMEF
indicated that the study failed to show evidence of efficacy. Meanwhile, the results for study HMBO are
discussed and included in the review for the reason that this study could provide us additional information on
the efficacy of 60 mg BID dose of duloxetine compared to placebo.

According to the Applicant, elements of the study designs that were common across the 5 studies were as
follows:

e All studies followed the guidelines for Good Clinical Practice (GCP).

e Patients were required to meet criteria for primary fibromyalgia as defined by the ACR (widespread
aching pain in all 4 quadrants of the body and axial skeleton for >3 months duration and 211 of 18
tender points under digital palpitation examination with an approximate force of 4 kg/cm?2).
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e  Patients were also required to score 24 on the primary pain severity measures at both screening and
baseline for each study (average pain item of the BPI in Study HMCA, Study HMCJ and Study HMEF
and the pain intensity item of the FIQ at screening and baseline in Study HMBO).

In addition, patients were excluded from the study if they met any of the following criteria:

e  Any current primary Axis I diagnosis other than MDD (except in Study HMEH)

®  Pain symptoms related to traumatic injury, structural rheumatic disease, or regional theumatic disease
(such as osteoarthritis, bursitis, and tendonitis)

e  Confirmed current or previous diagnosis of theumatoid arthritis, inflammatory arthritis, or infectious
arthritis, or an autoimmune disease (for example, systemic lupus erythematosus)

e Use of any excluded medications that could not be discontinued at Visit 1 (excluded medications
included but was not limited to narcotics, nonsteroidal anti-inflammatory drugs [NSAIDs], tramadol,
triptans, anticonvulsants, and antidepressants).

In the four placebo-controlled studies, patients were evaluated for the presence or absence of major
depression by Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V) criteria at
baseline using the Mini International Neuropsychiatric Interview (MINI).

Study HMCA and Study HMC]J wete Phase 3 placebo-controlled studies and used the same primary efficacy
objective; to assess the efficacy of duloxetine on the reduction of pain sevetity as measured by the average
pain item of the Brief Pain Inventory (BPI). Study HMCJ employed a coprimary measure, the Patient’s
Global Impressions of Improvement (PGI-Improvement) scale, to assess patient-reported improvement;
while in Study HMCA, PGI-Improvement was a secondary measure. Study HMBO was a Phase 2 fixed-dose
study which assessed the efficacy of duloxetine on the reduction of pain severity by both the Fibromyalgia
Impact Questionnaire (FIQ) Pain Item and the FIQ Total Score. Brief Pain Inventory and PGI-
Improvement were secondary measures. Meanwhile, Study HMEH was a Phase 3, outpatient 62-week safety
study to evaluate the safety and tolerability of duloxetine at doses up to 120 mg once daily for up to 60 weeks.
There was no primary efficacy measure(s) for this study.

An ovetview of the study design for Studies HMCA, HMCJ, HMBO and HMEH is as follows:

Duloxetine has previously shown efficacy in MDD and diabetic peripheral neuropathic pain (DPNP)
at 60 and 120 mg once daily (QD), and these wete also the main doses explored in fibromyalgia. In
an attempt to reduce the number of patents dropping out eatly from these studies, titration schemes
were adopted.

In the eatly Study HMBO, patients (male or female) were randomized in a 1:1 ratio to duloxetine 60
mg twice daily (BID) or placebo for 12 weeks. This included 3 titration steps from 20 mg QD to 60 mg
BID over the course of 2 weeks followed by 2 10-week fixed dose phase. Random assignment of the
patients was stratified into two groups: patients with a current major depressive disorder (MDD) and patients
without a current MDD. The study design is illustrated in Error! Reference source not found..
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Figute 1: Study Design for HMBO
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= Double-bind forced titration from 20 ma QI to 60 ma BID.

In Study HMCA, patients (female only) were randomized in a 1:1:1 ratio to duloxetine 60 mg QD, 60
mg BID or placebo. Patients were treated in a double-blind manner for 12 weeks. Patients assigned to
60 mg QD started immediately on their assigned dose, whereas patients assigned to 60 mg BID
received 60 mg QD for the first week. Random assignment of the patients was stratified into two groups:
patients with a current major depressive disorder (MDD) and patients without a cutrent MDD. After 12-
weeks of treatment, patients entered into a 1-week, double-blind discontinuation phase at which time
dosage of study drug was reduced. The study design is illustrated in Figure 2.

Figure 2: Study Design for HMCA
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* initial dasing from 60 mg ance daily (QD) for 3 days to 60 mg twice dady (BID).
Abbreviations: BID = twice daily; QD = once daily.
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In Study HMC], patients were randomized to duloxetine 20 mg QD, 60 mg QD, 120 mg QD or
placebo in a 1:2:2:2 fashion. Based on previous expetdence in studies of MDD and DPNP, duloxetine
20 mg QD was anticipated to be a suboptimal dose. Thus, while it was included in the fibromyalgia . -
program to confirm the dose range, the exposure in this dose group was restricted by randomizing

fewer patients to this dose and, secondly, by titrating ail patients in this group to 60 mg QD after 3

months of treatment. For the purposes of the results at 6 months, this dose group is therefore

referted to as the 20/60 mg group. Patients assigned to both 60 and 120 mg QD received 30 mg QD

for the first week followed by 60 mg QD for a week (120 mg arm). This study conststed of five study

periods: screening, acute therapy phase, continuation therapy phase, taper phase and 28-week

extension phase. The design is illustrated in Figure 3.

o

Figure 3: Study Design for HMC(]
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Abbreviations: QD = once daily.

*To maintain blinding integrity, placebo-treated patients remained on placebo, duloxetine

20 mg-treated patients received placebo, and duloxetine 60 mg-treated patients tapered to 30 mg for
1 week followed by 1 week of placebo if they discontinued early.

**At Week 30 all patients were on 120 mg.

Study HMEH was designed to evaluate the safety and tolerability of duloxetine 60 mg and 120 mg
once daily (QD) in patients diagnosed with fibromyalgia. Patients were assigned to duloxetine 30 mg
QD for one week, duloxetine 60 mg QD for seven weeks, and then were randomized 2:1 to 120 mg
QD and 60 mg QD within response status (defined as > 50% reduction from baseline to Week 8 in
the Biief Pain Inventory (BPI) average pain score) for 52 weeks. Patients then entered a two-week
taper period.

The following table illustrates the doses that have been studied.

Table 2: Treatment Groups by Study

Study Dose

20mgQD  60mgBID 60mgQD 120mg QD  Placebo
HMBO N
HMCA v v v
HMCJ v v v N
HMEH 0 V

As stated, the exploratory Study HMBO utilized both the FIQ total score and the FIQ pain severity item
score as coprimary endpoints. In the 3 subsequent studies (Study HMCA, Study HMC]J, and Study HMEF),
the BPI Assessment Scale using the average pain severity (in the 11-point Likert scale; 0 = no pain to 10 =
pain as bad as you can imagine), was employed as a primary endpoint. The PGI-Improvement (ranged from 1
= normal or not all ill to 7 = most extremely ill patients) was selected as a coprimary measure (in Study
HMCJ and Study HMEF) to ensure that changes seen in the BPI were clinically meaningful for the patient. It
was also used as a secondaty measute in Study HMBO and Study HMCA.
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The following is a summary of the statistical methods used in the analysis of the primary and secondary
efficacy variables for Studies HMBO, HMCA, and HMCJ (see also Table 3 and appendix 1 for details of the
statistical methods used).

All analyses were conducted on an intent-to-treat basis unless otherwise specified. All randomized
padents were included in patient baseline characteristics analyses, while all randomized patients with a
baseline and at least 1 post-baseline measurement wete included in the efficacy analyses: For study
HMC], the terms "3- and 6-month therapy phases” refer to the time interval in which active study
drugs were administered with a placebo comparator and excludes taper, discontinuation, ot placebo
lead-in phases.

Except’for Study HMBO, treatment group differences in continuous measures wete based on
comparisons of least-squares mean (LSMean) change from baseline (or least-squares means at
endpoint for the PGI Improvement) detived from an analysis of covariance model. In all analyses,
"baseline" was defined as the last nonmissing observation across all the visits at or before
randomization. Mean change analyses were implemented using the last-obsetvation-cartied forward
(LOCF) methodology, that is, "endpoint" was defined as the last nonmissing, post-baseline
observation actross visits with respect to either 3 months or 6 months of treatment. Mixed-effects
repeated measures modeling (MMRM analysis) was also implemented to provide visit-wise
compatisons between groups. The term "last visit" in the repeated measures analysis denoted the last
planned visit in the respective thetapy phase (3 months or 6 months) for each protocol, and "last
observation" denoted data collected at the last visit for each patient within the therapy phase. In Study
HMBO, the null hypothesis of treatment difference was tested by a MMRM analysis for the pain
sevetity (FIQ pain) and FIQ Total scotes. Categorical measures were compared using Fisher’s exact
test and/ot the Cochran-Mantel-Haenszel (CMH) test for general association adjusting for
investigative sites.

Treatment effects were evaluated through pairwise comparisons with placebo and based on two-sided
tests with a significance level of 0.05. A gatekeeper strategy was employed in Study HMCJ for
sequentially testing the secondary hypotheses for eligibility for possible inclusion in the label. If the
puimary hypothesis was statistically significant at the 0.05 two-sided level, the secondary gatekeeper
hypotheses were tested. The sequential testing was conducted in the following order:

e the comparison between duloxetine 60 mg QD and placebo on the change from
baseline to endpoint on the average pain item of the BPI and the endpoint of PGI-
Improvement (3-month comparison)

e the comparison between duloxetine 120 mg QD and placebo on the change from
baseline to endpoint on the average pain item of the BPI and the endpoint of PGI-
Improvement (6-month comparison)

e the comparison between duloxetine 60 mg QD and placebo on the change from
baseline to endpoint on the average pain item of the BPI and the endpoint of PGI-
Improvement (6-month comparison)

e the compatison between duloxetine 120 mg QD and placebo on the change from
baseline to endpoint on the SDS total score (6-month compatison).

e the compatison between duloxetine 60 mg QD and placebo on the change from
baseline to endpoint on the SDS total scote (6-month comparison).

e the comparison between duloxetine 120 mg QD and placebo on the change from
baseline to endpoint on the SDS total score (3-month comparison)

e the compatison between duloxetine 60 mg QD and placebo on the change from
baseline to endpoint on the SDS total score (3-month compatison).

No such strategy was employed in Study HMBO and Study HMCA given that the intetests of each
study were to evaluate the efficacy of each individual duloxetine dose versus placebo.
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Table 3: Analysis of the Primary Efficacy Variable(s) by Study

Study Analysis Endpoints Compatison Method
HMBO Co- (1) FIQ Pain Item Duloxetine 60 Mixed model repeated measures analysis
Primary Score mg BID versus  that included the fixed categorical
(2) FIQ Total Score  placebo effects of treatment, investigator, visit,
and treatment-by-visit interaction, as
well as continuous fixed covariates of
baseline scote and baseline-by-visit
interaction. The unstructured covariance
structure was used in the analysis.
Secondary  Includes but not Repeated measures analysis as described
limited to: above with the additional terms of the
(1) BPI average pain baseline MDD group and the treatment-
severity score by-group interaction.
(2) Patient Global
Impression of
Improvement
HMCA Primary BPI average pain Dulextine 60 Analysis of covariance model with the
score ’ mg BID versus  terms of treatment, investigator,
placebo treatment-by-investigator interaction,
and baseline scores.
HMC] Co- (1) BPI average pain  Duloxetine 120  Analysis of covariance model with the
Primary (2) PGI mg QD versus  terms of treatment, investigator,
Improvement placebo treatment-by-investigator interaction,
at 3-month acute and baseline BPI pain scores for the
therapy phase analysis on changes on BPI average

pain.

Analysis of variance model with the
terms of treatment, investigator,
treatment-by-investigator interaction,
and baseline PGI-severity at baseline for
the analysis on the endpoint of PGI.
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Because the primary objective of Study HMEH was to assess long-term safety and tolerability, there was no
ptimary efficacy measure(s) for this study. However, persistence of effect was evaluated in patients who
remained on 60 mg for 52 weeks after having at least a 50% reductiori on the BPI average pain score during
the 8 week open label phase in Study HMEH.

The following is a summary of the analysis method used in Study HMEH.

Like Studies HMBO, HMCA, and HMC]J, all analyses were conducted on an intent-to-treat basts. The
statistical evaluations of the safety and the efficacy of the study were conducted for both the open-
label and double-blind phases, and where indicated, for the overall study and taper phases. For the
open-label study phase, “baseline” refers to the last nonmissing observation at or before Visit 2, the
visit at which patients were randomized, and “endpoint” refers to the last nonmissing observation at
or before Visit 4. For the double-blind phase, “baseline” refers to the last observation at or before
Visit 4 for safety measures and at Visit 4 for efficacy measures, and “endpoint” refers to the last
nonmissing observation at or befote Visit 12. For the overall study phase (combined open-label and
double-blind study phases), “baseline” refers to the last nonmissing observation at or before Visit 2,
and “endpoint” refets to the last nonmissing observation between the open-label and double-blind
therapy phase of study (up to Visit 12).

With-in the open-label study phase, within-group change was evaluated by a Student’s t-test to test the
null hypothesis of no significant change from baseline. Between-group differences during the double-
blind phase were assessed using 2 separate models. The primary model was a fixed-effects ANCOVA
model assessing mean change from baseline to endpoint. Main effects for treatment group and
investigative site were included, along with the baseline value of the respective measure as a covariate.
Treatment-by-investigator interactions also were reported. A likelihood-based, MMRM analysis was
used for confirmatory purposes that included the main effects of treatment group, site and visit,
baseline value for the respective measure as a covatiate, and the baseline-by-visit and treatment-by-
visit interactions. Table 4 summarizes the detailed variables for the efficacy measures used in this
study.

To evaluate the persistence of the efficacy of duloxetine 60 mg, additional analysis for BPI average
pain score was conducted on the patients who had at least a 50% reduction on BPI average pain score
at the entry of the double-blind study phase (Visit 4, Week 8) and remained on duloxetine 60 mg in
the double-blind study phase. In the analysis, the change from baseline to endpoint on BPI average
pain was summarized along with a 90% two-sided confidence interval (CI). When the upper bound of
the 90% CI was less than 0.5, the null hypothesis that duloxetine treatment effect on pain reduction
on the fibromyalgia patients was not maintained in the 1-year double-blind study phase was rejected at
the significance level of 0.05.
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Table 4: Efficacy Variables for Study HMEH

Collected Variable Derived Variable

£

1. Change from bascline to endpoint:
a  BPI-Severity (for worst pain, least pain, a. BPI-Average Intecference score is the average of

n

e.

2. Observed score from Week I to endpoint
g PGi-Improvement

1. 50% Response rate
h. BPFI 24-hour average pain score

average pam, pamn night now) and seven mterference questions

BPI-Interference (for general activity,

mood, walking ability, normal work, c. The mean of the threshold for all 18 tender pomnts
relations with other people, sleep,

enjoyment of life) h. Dichotomons variable defined as > 50% decrease in
FIQ total score and pam, tiredness and last observation collected during the phase
restedness items

Mean tender point threshold measure
# of tender points below the minimam

threshold of <4kg/cm? A

SDS Global Functional mpairment total PPears Th.is Way
ccore -On Original
CGL Severity

Abbreviations: # = number; BPI = Brief Pain Inventory, CGI-Severity = Clinical Global Impressions of
Severity, PGI-Improvement = Patient’s Global Impressions of Improvement; FIQ = Fibromyalgia
Impact Questionnaire; SDS = Sheehan Disability Scale.

Sample Size

The sample size for each study was determined based on the following assumptions:

In the Phase 2 study (i.e. Study HMBO), the sample size of 200 patients (i.e. 100 patients per arm)
was determined to provide at least 90% power to detect treatment group difference of -1.4 points in
pain severity as measured by the 11-point Likert scale using the pain item from the Fibromyalgia
Impact Questionnaire (FIQ) using a common standard deviation of 2.4, as well as treatment group
difference of 12 points in the FIQ total scote assuming a common standard deviation of 15. The

sample size was determined using a two-sided test with =0.05 and a discontinuation rate of 35%.

For Study HMCA, the sample size of 345 patients (i.e. 115 patients per arm) was determined to
provide at least 80% power to detect a treatment group difference of -1.2 points in the baseline-to-

- endpoint mean change on Brief Pain Inventory (BPI) average pain score between duloxetine 60 mg

BID and placebo. The sample size was determined using a two-sided test with a=0.05, assuming a
common standard deviation of 2.66 and a discontinuation rate of 30%.

For Study HMC], the sample size of 490 patients (1.e. 140 patients each for duloxetine 60 mg QD,
duloxetine 120 mg QD, and placebo, and 70 patients for duloxetine 20 mg QD) was determined to
provide at least 80% power to detect a treatment group difference between duloxetine 120 mg QD
and placebo in the co-primary efficacy measures during the 3-month acute therapy phase. For the BPI
average pain score, the study would have at least 85% power to detect the group difference of -1.2
points in the baseline-to-endpoint mean change with a common standard deviadon of 2.66. For the
PGI-Improvement, the study would have at least 80% power to detect the difference of 0.68 with a
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common SD of 1.6 on the endpoint score. The sample size was determined using a two-sided test i
with =0.05 and a discontinuation rate of 35%. A}

The sample size of 350 patients for Study HMEH was not based on statistical consideration.

Handling of Missing Data

Analyses for the three placebo-controlled studies, as well as the safety study (Study HMEH) used the last
obsetvation cartied forward (LOCF) imputation strategy. Mixed-effects repeated measures modeling
(MMRM analysis) was also implemented to provide visit-wise compatisons between groups. No other
sensitivity analyses were conducted. .

Statistical Decision Rule (Multiple Comparisons)

Treatment effects were evaluated through pairwise comparisons of duloxetine with placebo and based on
two-sided tests with a significance level of 0.05. A gatekeeper strategy was employed in Study HMCJ for
sequentially testing the secondary hypotheses for eligibility for possible inclusion in the label. If the primary
hypothesis was statistically significant at the 0.05 level, the secondary gatekeeper hypotheses were tested. No
multiplicity adjustments were made in Studies HMBO, HMCA and HMEH.

3.1.2 PATIENT CHARACTERISTICS AND DISPOSITIONS
Patient Disposition

In Study HMBO, a total of 555 patients enteted the screening phase of the study. Of these 555 patients, a
total of 284 patients failied to meet entry ctiteria or declined to participate in the study. Of the 271 patients
who met entry ctitetia, 207 patients were randomized to one of two treatment groups: (103 patients in the
placebo group and 104 patients in the duloxetine group). Sixty six patients (64%) in the placebo group and 58
patients (56%) in the duloxetine group completed the study. The reason for discontinuation is shown in Table
5. Meanwhile, Table 6 summarizes the discontinuation reason by visit. It appears that a slightly higher
proportion of patients in the duloxetine group discontinued early compared to patients in the placebo group.
It appears that the rates of discontinuation were homogenous over time in the placebo group.

In Study HMCA, a total of 746 patients entered the screening phase of the study. Of these 746 patients, a
total of 354 women met entty criteria and were randomly assigned to one of three treatment groups: (120
‘patients in the placebo group, 118 patients in the duloxetine 60 QD group and 116 patients in the duloxetine
60 BID group). A total of 216 (61%) women completed the acute therapy phase (placebo=68 [57%];
duloxetine 60 mg QD=77 [65%)]; and duloxetine 60 mg BID=71 [61%)]), 138 (39%) women discontinued
during the acute therapy phase, and 1 woman in the duloxetine 60 mg QD group discontinued during the
discontinuation phase. The reason for discontinuation is shown in Table 7. Meanwhile, Table 9 summarizes
the discontinuation reason by visit. Like Study HMBO, it appeats that slightly higher proportion of patients in
the duloxetine groups (i.e. 60 mg QD and 60 mg BID) discontinued early compared to patients in the placebo
group, particulatly when discontinuation is due to adverse events. However, it is also noticeable that patients
in the placebo group who dropped out due to lack of efficacy discontinue early in the trial as well.

In Study HMC]J, a total of 520 patients wete randomly assigned to one of three treatment groups: (144

patients in the placebo group, 150 patients in the duloxetine 60 QD group, 147 patients in the duloxetine 120
QD, and 79 patients in the duloxetine 20 QD group). At 3-month therapy phase, a total of 325 (63%) women
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completed the acute therapy phase (placebo=84 [58%)]; duloxetine 60 mg QD=97 [65%)]; duloxetine 120 mg
QD = 95 [65%]; and duloxetine 20 mg QD =49 [62%]). The reason for discontinuation is shown in Table 8.
Meanwhile, Table 10 summarizes the discontinuation reason by visit up to‘Month 3. Except for the
duloxetine 20 mg QD group, there is no evidence that discontinuation rates ate different over time in all

treatment groups.

Table 5: Reasons for Discontinuation — Study HMBO

Primary Reason for Discontinuation Placebo DLX60BID Total
(N=103) (N=104) (IN=207)
n (%) n (%) n (%)
Protocol completed 66 (64%) 58 (56%0) 124 (60%)
Adverse event 11 (11%) 18 (17%) 29 (14%)
Unable to contact patient (lost to follow- 3 (3%) 6 (6%) 9 (4%)
up)
Personal conflict ot other patient 9 (9%) - 10 (10%) 19 (9%)
decision
Physician decision 0 1 (1%) 1 (1%)
Protocol violation 1 (1%) 2 (2%) 3 (1%)
Lack of efficacy 13 (13%) 9 (9%) 22 (11%)

Source: Study Report — F1J-MC-HMBO page 59

Table 6: Reasons for Discontinuation by Visit — Study HMBO

Placebo (N=103)

DLXG60BID (N=104)

Total AE LOE Others Total AE LOE Others
Visit 4 7% 3% 2% 2% 11% 4% 3% 4%
Visit 5 6% 0% 3% 3% 9% 5% 1% 3%
Visit 6 8% 2% 4% 2% 13% 7% 2% 4%
Visit 7 6% 4% 1% 1% 5% 1% 1% 3%
Visit 8 9% 2% 3% 4% 4% 1% 0% 3%
Visit 9 1% 0% 0% 1% 4% 0% 2% 2%

Appears This Way

On Origing]
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Table 7: Reasons for Discontinuation — Study HMCA

DPLACERO DLIS0Q0 DILXSOEID TOTAL
(=130} (H=118] (B-116} (E-354}

BEvants (%) n{k} ™[] T{%)

Rar. avt. 14¢131.7) 25{I1.3y IT(33.3} 66{12.§]
Tmahila to contact pat(loat to follow-up) 4§ 3.3) 1{ G.B} S{ £.3} 18{ 2.EB]}
Parsonzl camflict or othar pat daocisicss 1{ 0.E) I{ Z.5% 4L 3.4} B{ Z2.3)]
Phoysician dacisice Of 9.a) 1{ 0.9} B{ .0} 1{ 0.3)
Noncompl 1f a.8) A{ Z.5) i ©.9} 5{ 1.4}
frotocol Violatiom ’ 1{ 9.8) af o.0) of 0.9} 1{ %3]
Lank gf Efficacy 18(15.0) T{ 5.9} 4{ 3.4} 33{ B.2}
withirawal of informed consant 13(10.8) 1{ .8} 4f 3.4} 18{ 5.1}

p-valuas ars :l:nl Tishor's Exact Tawt.

{1} = PLACESBO, (3y - DLX&SGQD, (3I) = Mﬂm
nzugrm UMD, FLTEHMCA . mmmcanz QCATLO
Data: BND.AA8.F1JIM.L.MCHECASN. FINKL

Source: Study Report — F1]-MC-HMCA page 65

Table 8: Reasons for Discontinuation — Study HMC]J

Primary Raason for

Biscontimaation Trastmant » n  IParcant
BC ¢ua to ANY raascn 1) FPEACERO 144 60 41.67
3} DEX300D 79 ag 37.9%
3) DEX&O0D 150 53  35.33
€} TLX1I6Qn 147 52 35.37
Xavarsa Evant 1) FLACEEG 144 17  11.B1
2} DEXIO0D 19 & 10.13
3y DEX60QD 150 23 14.67
4} OEX1Z0QD 147 3z 231.7¥7 , :
: Appears This Way
Lack of Efficacy 1} PLACEBO 144 14 .71 s
1) IIxIogn 79 &  10.13 On Criginal
3) DEXS00D 150 11 ¥.33
4} DIX120QD 147 & 4.08
Subject Dacision 1) PLACEEG 144 10 6.54
. 2) DEXI6QD 5% € 19.13
3} DEX6OQD 150 L) £.00
&) DEX12000 147 5 3.40
Lost to follow up 1} FLACEBRG 144 13 9.03
2} DEXI0QD 7% 3 3.840
3} DEX6SQD 154 7 4.67
4} DmX1Iagn 147 7 4.76

Source: Study Report — F1J-MC-HMC]J page 80
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Study HMEH comprised four study phases. Three hundred fifty patients entered the open-label phase.
Of these 350, 307 patients entered the double-blind study phase of which 104 patients were
randomized to duloxetine 60 mg and 203 patients were randomized fo duloxetine 120 mg. A total of
195 (64%) completed the study (duloxetine 60 mg = 71 [68%]), and duloxetine 120 mg = 124 [61%]).
The reasons for discontinuation during the open-label phase and double-blind phase are shown in
Table 11 and Table 12, respectively.

Table 11: Reasons for Discontinuation — Study HMEH (open-label phase)

DIXE0GD

Drimary Rassons For (X = 354}

M econtimzation n {%)

BC dua toc ANY roamon €3 { 12.3}
Advarsa Evant 36 { T4}
Sghjact Dociasicn 3 { 2.&
Iost to follow up € { 1.1f
Protoecal WTipiation I { 4.9}
Lack of Efficaoy 1 §{ 4.3}

347 { B8T7T.7})

Source: Study Report — F1J-MC-HMEH page 77

Table 12: Reasons for Discontinuation — Study HMEH (double-blind phase)

Primary Reason for Discontinuation DLX60QD DLX120QD Total

' (IN=104) (IN=203) (IN=307)

n (%) n (%) n (%)

Protocol completed 71 (68%) 124 (39%) 195 (64%)
Adverse event 14 (14%) 34 (17%) 48 (16%)
Lack of efficacy 8 (8%) 20 (10%) 28 (9%)
Unable to contact patient (lost to follow- 2 (2%) 3 (2%) 5 (2%)
up)
Personal conflict or other patient 2 (2%) 14 (7%) 16 (5%)
decision
Physician decision 3 (3%) 5 (3%) 8 (3%)
Sponsor decision 0 1 (1%) 1 (0%)
Protocol violation 4 (4%) 2 (1%) 6 (2%)

Source: Study Report — F1J-MC-HMEH page 79

Patient characteristics

Within each study, treatment groups were well-matched for baseline characteristics, including age, sex, race,
weight, height, presence of MDD or presence of secondary anxiety disorder. In all four placebo-controlled
studies, the majority of the patients were white and female. The total number of males enrolled in all five
fibromyalgia studies (including HMEF) was 5%. The minimum age for inclusion in the studies was 18. There
was no maximum age limit; however, few patients 65 years of age or older participated in the placebo-
controlled studies (8.5%) or the uncontrolled long-term study (5.7%). Patients in these studies were enrolled
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from North and South America, Europe, and Asia. Study HMCA, Study HMCJ and Study HMBO wete
conducted entirely in the United States (US) while Study HMEH was conducted in North and South
America, Europe and Asia. The mean baseline BPI scotes ranged from 6.1'to 6.5, and the mean FIQ total
scores ranged from 49 to 52 on a scale of 0 to 80.

The following is a short summary of patient characteristics taken from the Applicant’s individual study
reports.

In study HMBO, the majority of patients were white (87%) and female (89%), the age range of the
patients was 19 to 80 years, and the median age was 50 years. Thirty eight percent of patients had
major deptessive episode, while 20% had secondary diagnosis of anxiety. Their mean baseline BPI
scores were around 6.1, and the mean FIQ total scores were around 49 on a scale of 0 to 80.

In study HMCA, only women were included in the study. The majority of patients were white (90%),
the age range of the patients was 20 to 80 years, and the median age was 51 years. Twenty six percent
of patients had major depressive episode, while 10% had secondary diagnosis of anxiety. Their mean
baseline BPI scores were around 6.4, and the mean FIQ total scores were around 52 on a scale of 0 to

80.

In study HMC], the majority of patients were female (95%) and white (84%), the age range of the
patients was 19 to 77 years, and the median age was 53 years. Twenty four percent of patients had
major depressive episode, while 6% had secondary diagnosis of anxiety. Forty five percent of patients
had previous antidepressant usage. Their mean baseline BPI scotes were around 6.5; and the mean
FIQ total scores were around 52 on a scale of 0 to 80. Meanwhile, the mean PGI-severity scote was
about 4 on a scale of 1 to 7.

Among all enrolled patients in Study HMEH, the majority of patients were white (61%) and female
(96%). The mean age was 49 years, with a range of 18 to 84 years of age. Their mean baseline BPI
scores were around 6.7, and the mean FIQ total scores were around 54 on a scale of 0 to 80.
Meanwhile, the mean PGI-severity score was about 4 on a scale of 1 to 7.

Exposure to Study Medication

In Study HMBO, 67% of patients in placebo group and 59% in duloxetine group received at least 63 days (or
9 weeks) of study medication during acute therapy phase. The median durations of exposure were similar for
all treatment groups: 81 days in placebo, and 79 days in duloxetine 60 BID group. In general, patients wete
compliant with study drug administration during the study. In addition, at least 62% in the placebo group and
54% in duloxetine group remained compliant at Visit 10 (i.e. Week 12). According to the Applicant, a patient
was considered compliant to study drug at a certain visit if the compliance rate (calculated as percentage of
the number of capsules taken between visits divided by the total number of capsules prescribed for that
treatment interval) was between 80% and 120% at that visit.

In Study HMCA, 61% of patients in placebo group, 69% patients in the duloxetine 60 QD group, and 66% in
-duloxetine 60 BID group received at least 63 days (or 9 weeks) of study medication during acute therapy
phase. The median durations of exposure were similar for all treatment groups: 86 days in placebo, 88 days in
duloxetine 60 QD, and 88 days in duloxetine 60 BID group. However, patients in the duloxetine groups were
more likely to have less than 7 days of exposure compared with patients in the placebo group. Patients in the
placebo group were more likely to have 21 to 63 days of exposure compared with patients in the duloxetine
groups. These differences are due to patients in the duloxetine treatment groups withdrawing because of
adverse events during the first weeks of treatment more often than patients in the placebo treatment group.
In general, patients were compliant with study drug administration during the study. In addition, at least 55%
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in the placebo group, 63% in the duloxetine 60 QD group, and 61% in the duloxetine 60 BID group
remained compliant at Visit 9 (L.e. Week 12).

In Study HMC]J, 39% of patients in placebo group, 53% patients in the duloxetine 20 mg QD, 40% in the
duloxetine 60 QD group, and 47% in duloxetine 120 QD group received at least 105 days of study
medication during the 3-month acute therapy phase. The median durations of exposure were almost similar
for all treatment groups: 103 days in placebo, 105 days in duloxetine 20 QD, 104 days in duloxetine 60 QD,
and 104 days in duloxetine 120 QD group. In general, patients were compliant with study drug administration
during the study. In addition, at least 60% m the placebo group, 70% in the duloxetine 20 QD group, 69% in
the duloxzetine 60 QD group, and 69% in the duloxetine 120 QD group remained compliant at Visit 8 (L.e.
Week 12 of the 3-month therapy phase).

In the open-label phase of Study HMEH, the median duration of exposure was 56 days for all enrolled
patients. In the double-blind phase, the median duration of exposure for patients was similar for all treatment
groups: duloxetine 60 QD was 364 days and duloxetine 120 mg QD was 362 days. In general, patients were
compliant with study drug administration during the study. During the double-blind and taper study phases, a
greater rate of noncompliance for the last study visit was observed within the duloxetine 120 mg QD
treatment group when compared with duloxetine 60 mg QD treatnient group. For all other visits, no
difference in treatment compliance was observed between treatment groups.

3.1.3 SUMMARY OF RESULTS

3.1.3.1 Evaluation of Pain, Patient Global Improvement, FIQ Total Score and FIQ Pain Score in
Controlled Studies '

The primary efficacy analyses in studies HMCA and HMC] were based on the mean change from baseline to
endpoint for the BPI average pain scores. As a coprimary measure to the BPI score in Study HMC], the
analysis on the endpoint of PGI improvement score was also conducted. Meanwhile, the primary efficacy
analyses in study HMBO were based on the mean change from baseline to endpoint for the FIQ total score
and for the FIQ pain severity score. BPI average pain scores and PGI improvement scores were also
collected in Study HMBO and were part of the pre-specified secondary endpoints. Likewise, PGI
improvement scotes were also collected in Study HMCA and were part of the pre-specified secondary
endpoints. However, none of these studies (Study HMBO and Study HMCA) had a pre-specified procedure
to adjust for multiplicity. In fact, only Study HMC]J had a pre-specified sequential testing procedure
employing a gatekeeper strategy for secondary endpoints to adjust for multiplicity.

The primary analysis in Study HMCA compared duloxetine 60 mg BID to placebo, while the primary analyses
in Study HMCJ compared duloxetine 120 mg QD to placebo. The results for the primary efficacy parameters
taken from the Applicant’s study reports are summarized in Table 13 and Table 14.

- Using the last observation carried forward approach (LOCF), duloxetine 60 mg BID and duloxetine 120 mg
QD were associated with significant improvement in pain over placebo treatment in Study HMCA and Study
HMC], respectively. Duloxetine 120 mg QD was also associated with significant improvement in patient
global score over placebo in Study HMC]J using the gatekeeper (step-down) approach. Although no
multiplicity adjustment was pre-specified in Study HMCA, it appears that duloxetine 60 mg BID was also
associated with significant improvement in patient global score over placebo.
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Like the primary analyses there is also evidence that patients treated with duloxetine 60 mg QD have greater
improvement in pain, as well as greater patient global improvement cornpated to patients treated with
placebo in Studies HMCA and HMCJ

In Study HMBO, using LOCF approach, there is no evidence that duloxetine 60 mg BID was associated with -
improvement in FIQ Total Score and FIQ Pain Score over placebo (Table 14). In contrast, using the same
imputation strategy, there is some evidence that duloxetine 60 mg BID and duloxetine 60 mg QD may be
assoctated with improvements in FIQ Total Score and FIQ Pain Scote over placebo in Studies HMCA and
HMC], although none of the results were adjusted for multiplicity.

Although there is some evidence that patients who received duloxetine at 60 mg BID in Study HMBO have
greater improvement in pain, as well as improvement in patient global score over patients who received
placebo, the BPI average pain score and PGI-improvement wete prespecified secondary endpoints and no
adjustments to control the type 1 error were petformed.

Table 13: Brief Pain Inventory Average Pain Score Mean Change from Baseline to Endpoint and PGI-
Improvement at Endpoint: All Randomized Patients in the 3-Month Therapy Phase Placebo-Controlled
Studies: F1J-MC-HMBO, F1]-MC-HMCA, F1J-MC-HMC]J, and F1]-MC-HMEF

BFI Average Pain Scoee PGII Score
Study Treatinent Groap Baseline | LSMean | p-valuex | ESMeanat | povaluwes
» Change Endpoint

EMBO | Placebo 6.11 067 3.66

Dulozetine 60 mg BID 6.13 -1.43 012 3.18 034
HMCA | Placeho 6.47 -1.16 RN

Duloxetine 60 mg QD 6.38 -239 <001 3.17 005

Dulozetine 60 mg BID 6.36 -240 <001 3.13 003
HMCI | Placebo 6.57 -1.38 3.39

Dulozetine 20 mg QD 6.74 -1.92 097 285 009

Duloxzetine 60 mg QD 6.46 -2.00 022 3.04 044

Dulozetme 120 mg QD 6.41 -231 <001 289 004
HMEF | Placebo 6.4 -L17 3.60

Dulozetime 60 mg QD 6.59 -1.50 209 3.38 181

Abbreviations: BID = twice daily, BFI = Brief Pain Inventary, HMBO = Study F1J-MC-HMBOC; HMCA =
Study F1I-MC-HMCA; HMCJ = Stady F1J1-MC-HMCJ;, HMEF = Study F1J-MC-HMEF; LSMean =
least-squares mean; PGI-I = Patient”s Global Impressions of Improvement; QD = once daily. '

& p-values are from comparisons with placebo.

Source: Clinical Overview page 25
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Table 14: FIQ Total Score and FIQ Pain Score Mean Change from Baseline to Endpoint: All .

Randomized Patients in the 3-Month Therapy Phase Placebo- Controlled Studies: F1J-MC-HMBO, F1J- : }
MC-HMCA, and F1J-MC-HMC]J ’
FIQ Total Scote FIQ Pain scote **
Study Treatment Group Baseline LSMean p-value Baseline =~ LSMean  p-value
Change Change

HMBO* Placebo 50.7 -6.4 7.0 -1.0

Duloxetine 60 mg BID 48.9 -10.2 0.080 6.9 -1.6 0.093
HMCA Placebo 53.0 -8.4 7.2 -1.1

Duloxetine 60 mg QD 51.5 -16.7 <0.001 7.0 -2.4 <0.001

Duloxetine 60 mg BID 52.5 -16.8 <0.001 71 -2.4 <0.001
HMC] Placebo 52.7 -10.1 :

Duloxetine 20 mg QD 53.7 -14.6 0.040

Duloxetine 60 mg QD 513 -15.4 0.004

Duloxetine 120 mg QD 51.7 -14.5 0.017
Source: Clinical Study Report, HMBO page 84 and 88; HMCA page 93; HMCJ page 568

* Primary Efficacy endpoints.
** FIQ Pain Scores for Studies HMCA and HMC]J are provided by the reviewer using LOCF

In Study HMEH, patients were randomized to receive either duloxetine 120 mg QD or 60 mg QD at Week 8.
This was cartied out to patients who responded to treatment (response defined as a > 50% reduction from
Week O (baseline) to Week 8 in the BPI 24-hour average pain score) as well as to non-responders. Of the 350
patients who entered the open-label phase, 339 patients had a baseline and an endpoint BPI average pain
score values, while 43 patients discontinued from the study. Of the 339 patients who had BPI score at
baseline and post-baseline, 118 patients (35%) were considered BPI responders at Visit 4 (Week 8). The
Applicant evaluated the persistence of the efficacy of duloxetine 60 mg on patients who were responders at
Week 8 and remained on duloxetine 60 mg in the double-blind study phase This was done by evaluating the
change from baseline to endpoint on BPI average pain and comparing the upper bound of the 90% two-sided
confidence intetval to 0.5. The Applicant did not specify the basis of the 0.5 margin. The result of the analysis
is summarized in Table 15. The upper bound of the 90% two-sided confidence interval in duloxetine 60 mg
QD treatment group within the response status ‘yes’ was 2.15 which is more than the matgin specified by the
Applicant (i.e. 0.5). The Applicant’s conclusion is that

For persistence of efficacy analysis, mean change in BPI average pain from baseline to endpoint did

not reach significance in the initial responders on duloxetine 60 mg QD. Howevet, initial respondets
began and ended the double-blind study phase with mean BPI average pain scores in the mild range

that were well below the mean baseline pain scores at Visit 2. In addition, decreases (improvements)
in mean average pain score were obsetved for non-responders within both treatment groups.

In my opinion, regardless of the basis of this margin, what this implies is that duloxetine treatment effect on
pain reduction on the fibromyalgia patients was not maintained in the one-year double-blind study phase.
Furthermore, applying mean change from baseline to measure persistence of effect does not appear to be
informative. Instead, I believe that looking at the individual level data may provide more meaningful result
when studying the persistence of effect, as shown in Section 3.1.3.2.
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Table 15: Brief Pain Inventory Average Pain Score Mean Change from Baseline to Endpoint: All Randomized
Patients by Brief Pain Inventory Response Status at Visit 4 — Double-Blind Study Phase
Table HMEH.11.14.  Brief Pain Inventory Average Pain Score e

Mean Change from Baseline to Endpoint
Al Randomized Patients by Brief Pain Inventory Response Status at Visit 4

Double-Blind Study Phase
Treatment by Sub-~ BPY Hesponse Baseline Change
group gtatus at =000 eeeceescdee | mmmmrrem mmm e
Subgroup p-Value p-Valuae Visit 4 " Treatment n Mean a8 Maan 8D LSMean SK p-value*
BPI Average Pain Score .995 <397 o 194 1}DLXEOQD (X1 5.7F 1.73 -0.82 2.48 -1.27 0.3% .639
2)DEX120QD 128 €.03 1.53 -0.88 I.61 -1.10 0.16
Yas 110 1)DEX6CQD 36 1.75 1.05 1.36 2.73 1.26 0.45 .939

2)DLX12000 74 2.09 1.20 1.36 2.60 1.22 0.3§

Two-sided 90% CI of LS Meana for change from baseline in DLX6OQD treatment group within respanze status ‘yaa® group:s (0.38.2.15).
N = Kumber of patients with a baseline and at least one non-missing post basaline valua.

Type II sums of squaras from ANCOVA Nodel = Pooled Inv igator, and Bassline for within-stratus p-values. Mocdel =

T Poaled Basaeline, group, and group for on and p-values.

Raports WNP.r1J0.HEEHSTAT.FINAL (LOBPII21)
Program: RMP.FLFSHMEH.SASPGM (LOBPI32)
Data: RMP.SAS.F1J8.L.MCEMEH.ADS .DBY

3.1.3.2 Reviewers Comments

When the submitted datasets (raw and derived) were re-analyzed (e.g. patient disposition, demographic and
baseline characteristics, primary and secondary endpoints analyses), I identified a few inconsistencies with the
results presented in the Study Report; however, the inconsistencies did not affect the overall conclusions. For
the most part, [ was able to replicate the Applicant’s results.

During my evaluation of the submission, I identified several areas that warranted further consideration
including the population used to conduct the primary efficacy analysis, the approach to handle missing data,
and the multiplicity adjustment.

In all studies, the Applicant conducted the primary analyses on all randomized patients who had at least one
post-baseline measure, which I termed as modified intent-to-treat population (mITT). This implies that any
patients who only had baseline scores are not included in the efficacy analyses. Although only a small
proportion of patients were excluded in the analyses because of missing post-baseline measures, this post-
randomization exclusion may still potentially introduce problems (i.e. bias) to the comparability of the
treatment arms. Furthermore, patients who dropped out prior to the first post-baseline are informative (i.e.
their missingness is informative as they may not have even been able to tolerate the treatment for a short
time). Therefore, re-analyses of data using all randomized patients were performed. Results generated from
the re-analyses using LOCEF, although slightly different, did not affect the Applicant’s overall conclusions. -
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Table 16: Treatment Groups by Study

Dose :
Study Population | 20mg QD 60 mg BID 60 mg 120 mg  Placebo
QD QD
HMBO mITT 100 102
ITT 103 102
HMCA " mlTT 14 116 118
ITT . 116 117 120
HMC] mITT 77 144 142 139
ITT 79 v 150 147 144

The LOCF method was the primary approach used to impute missing data in all placebo-controlled studies.
In general, the LOCF approach applies to data that is considered to_be missing completely at random and
unrelated to the treatment. However, patients who drop out of the studies due to treatment-related adverse
events are not randomly missing but are non-respondets. Assigning potentially good scores to patients who
drop out for treatment-related adverse events can inflate the treatment effect. The Applicant did not perform
any additional sensitivity analyses to handle missing data. Instead, they performed an additional analysis
using a mixed model repeated measures approach to evaluate pain and global improvement over time without
the intention.

Therefore in my re-analyses, two imputation strategies were applied to missing data in the BPI average pain
score, namely baseline observation catried forward (BOCF), and a hybrid LOCF/BOCEF. In the hybsd
LOCF/BOCEF strategy, patients who dropped out of the study due to adverse events wete assigned their
baseline score, while the remaining patients who dropped out were assigned their last observed score.
Furthermore, all randomized patients were included in the analyses. Worst observation carried forward
strategies were applied to missing data in the patient global improvement rating score.

In Study HMCA, more than one dose and more than 20 secondary endpoints were explored. In Study HMC]J,
although there was a pre-specified gatekeeper strategy to adjust for multiplicity, this strategy did not cover all
the secondary endpoints that the Applicant examined. In fact, only the dose (i.e. 60 mg QD), the time (six-
month), and the Sheehan Disability scale were included in the gatekeeper strategy. Likewise, in Study .
HMBO, a multitude of secondary endpoints (that includes BPI average pain score) were studied.

The Applicant stated that the purpose of collecting several secondary efficacy outcomes was to confirm the
findings of the primary outcome and was not intended to draw conclusions from these secondary efficacy
measutes. Therefore, they did not have any plan of making adjustments for multiplicity:

: " Because
of the multitude of secondary endpoints (including different dose and outcome measures) they proposed to
examine in the protocol, there will be an increased probability of falsely declaring some dose of the treatment
to be effective or one treatment to be superior over placebo in some endpoints, particularly when analyses of
multiple endpoints were not adjusted for multiplicity. Furthermore, secondary endpoints can not be validly
analyzed if the primary endpoint does not demonstrate clear statistical significant (e.g. Study HMBO). Either
multiplicity adjustment (e.g. Bonferroni method which entails dividing the alpha level by the number of
pairwise comparisons of interest) should have been applied to Study HMCA and Study HMBO, as well as to
Study HMC]J for the other secondary endpoints not included in the gatekeeper strategy, in order to maintain
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an overall type 1 error rate, or the results should have been presented descriptively without p-values. Either
way, it is difficult to draw conclusions from the analyses of the secondary endpomts as well as to make
labeling claims from a statistical point of view because of the multitude of pairwise comparisons being tested
and the clinical relevance of these endpoints.

My results for the primary efficacy parameters are summarized in Table 17 and Table 18. Note that in Study
HMC], there were 24 patients (placebo=3, DLX20QD=9, DLX60QD=4, and DLX120QD=8) that had Visit
8 BPI Average pain score data (.e. Month 3) but discontinued at Visit 8. Of the 24 patients who dropped out,
11 of these dropped out due to AE. In the re-analyses, all 24 patents’ Visit 8 scores were recoded as
‘missing’. Imputation techniques were applied to handle the missing data. The results of these re-analyses are
provided in this review. -

An alternate strategy was also conducted to validate the results treating all 24 patients as missing. In this
strategy, only 11 of the patients’ Visit 8 scores were recoded as ‘missing’ (patients who dropped out due to
AE). The remaining 13 patients’ Visit 8 scores were retained. The result of this new analysis will slightly be
affected when LOCF/BOCF imputation is applied since these 13 patients’ Visit 8 scores will be used instead
of their last observed value before discontinuation. Nonetheless, the results usmg this new strategy were
consistent with the results when the 24 patients’ Visit 8 scores were coded as ‘missing’ usmg LOCF/BOCF
imputation strategy. The results are not shown in this review.

Using the BOCF and the LOCF/BOCF approaches, duloxetine 60 mg BID and duloxetine 120 mg QD were
associated with significant improvement in pain over placebo treatment in Study HMCA and Study HMC],
respectively.

There is also some evidence that duloxetine 60 mg QD was associated with improvement in pain over
placebo in Study HMCA regardless of imputation strategy. Because the treatment difference was highly
significant (based on unadjusted p-value), this treatment comparison may potentially sutvive when Bonferroni
adjustment is applied.

Using the pre-specified gatekeeper strategy in Study HMC], there is evidence that duloxetine 60 mg QD was
associated with significant improvement in pain when LOCF/BOCEF imputation strategy was applied.
However, this was not evident when BOCF imputation strategy was applied to missing data.

As a co-primary measure in Study HMCJ, duloxetine 120 mg QD was also associated with significant
improvement in patient global score over placebo. When WOCF was applied to missing data, duloxetine 60
mg QD appeared to be associated with significant improvement in patient global score over placebo, using
the pre-specified gatekeeper strategy.

As noted, PGI improvement rating was a pre-specified secondaty endpoint in Study HMCA but was not
adjusted for multiplicity. However, because the unadjusted p-value was not highly significant, there is little to
no evidence of a treatment difference in PGI improvement between duloxetine 60 mg BID and placebo and
between duloxetine 60 mg QD and placebo.

Similarly in Study HMBO, because none of the ptimary endpoints (i.e. FIQ Total and FIQ pain) were
significant, and because of the multitude of secondaty endpoints being tested, there is no evidence of 2
treatment difference between duloxetine 60 mg BID and placebo in the improvement of pain and in the
improvement in patient global score.

In Study HMCA, although there is evidence that duloxetine 60 mg BID and duloxetine 60 mg QD ate
superior over placebo in the improvement in pain, the magnitude of the treatment effect on these two dose
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groups (i.e. once a day (60 mg/day) regimen and twice a day (120 mg/day) regimen) was similat. In my
opinion, the treatment benefit is almost identical, if not better in the 60 mg QD regimen. According to the
Applicant, a prior study demonstrated efficacy using duloxetine 60 mg BID; therefore, in this study the 60 mg
QD dose was tested to evaluate the dose response relationship. They claimed that duloxetine 60 mg QD
could allow ease of use for patients and potentially improve patient drug compliance. Therefore in my
opinion, it is important to assess the risk on each dosing regimen to determine which dosing regimen is more
beneficial to patients.

In Study HMCJ, according to the Applicant, the purpose of the inclusion of duloxetine 20 mg QD was to
establish duloxetine 60 mg QD as a minimum effective dose. Although this dose was not meant to be
included in the analyses and the (adjusted) pairwise compatison test results were not significant, the treatment
effect on this dose is almost similar to duloxetine 60 mg QD and duloxetine 120 mg QD in both BPI average
pain score and PGI-Improvement score. Therefore, it is difficult to establish that duloxetine 60 mg QD is the
minimum effective dose even though duloxetine 20 mg QD is not significant. Like in Study HMCA, it is
important to assess the risk on each dosing regimen to determine which dosing regimen is more beneficial to
patients

Table 17: Brief Pain Inventory Average Pain Score Mean Changé from Baseline to Endpoint at
Endpoint: All Randomized Patients in the 3-Month Therapy Phase Placebo-Controlled Studies: F1J-
MC-HMBO, F1]J-MC-HMCA, and F1j-MC-HMC]J

BPI Average Pain Score BPI Average Pain Score
= (BOCF) (LOCE/BOCF)
Study - Treatment Group Baseline LSMean p-value LSMean p-value
) Change Change

HMBO* Placebo 6.11 -0.7 -0.6

Duloxetine 60 mg BID 6.13 -1.2 0.067 -1.2 0.049
HMCA Placebo 6.52 -0.9 -1.0

Duloxetine 60 mg QD 6.37 -2.1 <0.001} 22 <0.001}

Duloxetine 60 mg BID 6.37 -1.8 0.001 -2.1 <0.001
HMCJ Placebo 6.58 -1.1 » -1.2

Duloxetine 20 mg QD 6.77 -1.6 0.135% -1.9 0.039%

Duloxetine 60 mg QD 6.49 -1.6 0.065 . -1.8 0.036

Duloxetine 120 mg QD 6.39 -1.7 0.036 -1.8 0.038

tunadjusted p-value.
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Table 18: PGI-Improvement at Endpoint: All Randomized Patients in the 3-Month Therapy Phase
Placebo-Controlled Studies: F1J-MC-HMBO, F1J-MC-HMCA, and F1J-MC-HMC]

PGI Improvement Score | PGI Improvement Score
@ocr (WOCF)
Study Treatment Group 1 N LSMean p-value LSMean p-value
' Change Change

HMBO* Placebo 99 3.7 3.8

Duloxetine 60 mg BID 95 3.1 0.006 3.2 0.011
HMCA** Placebo . 111 3.8 3.9

Duloxetine 60 mg QD 114 3.2 0.005¢ 3.2 0.002¢

Duloxetine 60 mg BID 111 31 0.003¢ 3.2 0.002}
HMCJ** Placebo 139 34 T 3.6

Duloxetine 20 mg QD 77 29 0.012¢ 3.1 0.0101

Duloxetine 60 mg QD 143 3.0 0.026 3.1 0.009

Duloxetine 120 mg QD 142 2.9 0.004 3.0 0.002

*Generalized linear model (GLM) Model: PGIImp=Treatment+Pool Investigator +Treatment*Pool Investigator
**GLM Model: PGIImp=Treatment+Pool Investigator
tunadjusted p-value.

Continuous responder curves for each treatment arm were plotted for Studies HMCA and HMC] (Figure 4
and Figure 5). In these plots, all patients who drop out of the study are considered non-responders. These
figures were created to provide a visual display of the relative benefit of various doses across the entire range
of responses. The x-axis shows the percent reduction in pain from baseline (or improvement) to the end of
the study, and the y-axis shows the corresponding percentage of patients achieving that level of pain
reduction or greater. The curves for the active arms were compared to placebo using the van der Waerden
test (Table 19). Note that because there was no treatment effect seen in Study HMBO, this study will not be
explored further.

There was a clear separation of curves between duloxetine 60 mg QD and placebo in Study HMCA and
duloxetine 120 mg QD and placebo in HMCJ. Like their ptimary analyses using BOCF and LOCF/BOCF
imputation strategies, these differences were also statistically significant. It also appeared that the separation
was maintained even when stringent criteria of response were applied (i.e. > 70% improvement in pain).

There is also evidence that duloxetine 60 mg BID in Study HMCA and duloxetine 60 mg QD in Study HMC]
have a higher propottion of responders compared to placebo almost at all levels of response (except when
stringent criteria of response were applied; >80% improvement in pain). However, none of these curves
were statistically different when multiplicity adjustments were applied. Like in the mean BPI pain analysis, it
appears that duloxetine 20 mg QD is almost similar to both duloxetine 60 mg QD and duloxetine 120 mg
QD in terms of patient’s overall response profile in Study HMCJ. Likewise, in Study HMCA, it appears that
the response profile of both duloxetine 60 mg BID and duloxetine 60 mg QD are identical. Therefore, it
appears that there is no added benefit to patients taking 120 mg QD or 60 mg QD (or even 60 mg BID) over

20 mg QD.
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Figure 4: Overall Response Profile for Study HMCA -
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Figure 5: Overall Response Profile for Study HMCJ at 3 months ' ~ \,
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Table 19: Van der Waerden Test for Difference in Distribution: All Randomized Patients in the 3-
Month Therapy Phase Placebo-Controlled Studies: F IJ—MC—HMC_A,‘and F1J-MC-HM(]

Study Treatment Group N Van der Waerden
Test}
HMCA Placebo : 120 .
Duloxetine 60 mg QD 118 0.004
Duloxetine 60 mg BID 116 0.036
HMC] Placebo . 144
Duloxetine 20 mg QD 79 0.177
Duloxetine 60 mg QD 150 0.085
Duloxetine 120 mg QD 147 0.052

1 unadjusted p-value

An alternate way to view the treatment effect is to explore the proportion of patients who had at least
30% improvement in pain or at least 50% improvement in pain in Study HMCA and Study HMC]J.

In Table 20, there was consistent evidence that duloxetine 60 mg BID (in Study HMCA) and duloxetine 120
mg QD (in Study HMC]J) were supetiot to placebo in terms of improvement in pain. The proportion of
patients who had at least 30% improvement and at least 50% improvement were higher in the duloxetine
group compared to placebo. Although not significant, a similar proportion of patients in the duloxetine 20
mg QD arm had at least 30% improvement and at least 50% improvement compared to duloxetine 60 mg
QD and duloxetine 120 mg QD in Study HMCJ. Meanwhile, it appears that a higher proportion of patients in
the duloxetine 60 mg QD arm had at least 30% and at least 50% improvement compared to duloxetine 60 mg
BID in Study HMCA.

Table 20: Responder Analysis of Brief Pain Inventory Average Pain Score at Endpoint: All Randomized
Patients in the 3-Month Therapy Phase Placebo-Controlled Studies: F1J-MC-HMCA, and F1]J-MC-
HMC]J

> 30% Improvement in Pain > 50% Improvement in
Pain
Study Treatment Group N n(%) p-value (%) p-value
HMCA Placebo 120 24 (20%) 18 (15%)
Duloxetine 60 mg QD 118 54 (46%) <0.001 42 (36%) <0.001
Duloxetine 60 mg BID 116 45 (39%) 0.002 36 (31%) 0.003
HMC]J Placebo 144 37 (26%) 26 (18%)
Duloxetine 20 mg QD 79 28 (35%) 0.126 22 (28%) 0.089
Duloxetine 60 mg QD 150 56 (37%) 0.032 42 (28%) 0.043
Duloxetine 120 mg QD 147 57 (39%) 0.017 44 (30%) 0.018

In examining the raw data for Study HMCA and taking the average pain over time (observed cases only),
there is consistent evidence that on average patients treated with duloxetine (60 mg BID and 60 mg QD)
‘have greater improvement in their pain scores compared to patients treated with placebo as early as Week 1
(Figure 6). However, there is also evidence that this improvement seemed to plateau at around Week 4 for
duloxetine 60 mg QD and at around Week 6 for duloxetine 60 mg BID. In Study HMC], there is also
evidence that on average patients treated with duloxetine 60 mg QD and duloxetine 120 mg QD have greater
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improvement in pain compared to placebo patients as early as Week 1. However, it appears that patients
treated with placebo had some improvements in their pain scote over time such that patients in all treatment
groups who had Week 11 data (mostly completers) almost had the same average pain score (Figure 7). Note
that patients were initially dosed at 30 mog QD in both the duloxetine 60 mg QD and duloxetine 120 mg QD
arms during the first week of the double-blind phase. Patients in the duloxetine 120 mg QD were then
titrated to 60 mg QD during the second week. Only during the third week did these patients receive their
fixed dose of 120 mg QD. So in essence, the eatly difference could be attributed to the dose of 30 mg QD
and patients who could tolerate the drug continued to improve in their pain score up to Week 4 (i.e. second
week of fixed dose). However, the pain scores in these patients who tolerated the drug appeared to decline
after the second week of fixed dose treatment. Meanwhile, pain scores in patients taking duloxetine 60 mg
QD appeared to plateau after the second week of treatment (or first week of fixed dose). They only showed
improvement during the first and second week of treatment. It appears that the pain scores among patients
taking duloxetine 60 mg QD who tolerated the drug and remained in the study did not improve. Please refer

to Reviewer’s Continuous Responder Analysis Section below for more explanation.

Figure 6: Weekly Mean Pain Score (Study HMCA)
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Figure 7: Weekly Mean Pain Score (Study HMCJ)
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Continuous responder analyses by week are explored for Studies HMCA and HMC]J (Figure 8 and

Figure 9, respectively). In these plots, all patients who drop out of the study are considered non-responders.
Note that these figures were created to provide a visual display of the relative benefit of vatious doses across
the entire range of response, as well over the period of double-blind treatment. The x-axis shows the percent
reduction in pain from baseline (or improvement) to endpoint, and the y-axis shows the corresponding
percentage of patients achieving that level of pain reduction or greater.

From the plots for Study HMCA, thete is clear evidence that a higher proportion of patients treated with
duloxetine (60 mg QD and 60 mg BID) responded better compared to the placebo as eatly as Week 1 and
this continues on until Week 12. Again, these patients were not titrated except for patients taking duloxetine
60 mg BID who were initially dosed (for three days) with 60 mg QD.

Meanwhile in Study HMC], it is difficult to draw conclusions from data for Week 1 and Week 2 since patients
were initially titrated and patients in both duloxetine 60 mg QD and duloxetine 120 mg were taking the same
dosing regimen at those times. Therefore, the curves for duloxetine 120 mg QD and duloxetine 60 mg QD
are almost ovetlapping especially at Week 2. It is difficult to attribute the difference in responder curves to -
any of the dosing regimens at Week 1. However, there is some evidence that a higher proportion of patients
treated with duloxetine 60 mg QD experienced a better response to treatment compared to placebo at Week
2 (this includes patients taking duloxetine 120 mg). At Week 3 onwards, only duloxetine 120 mg patients
showed consistent evidence of achieving higher levels of pain reduction compared to placebo patients. There
is some evidence of a difference in the proportion of responders between duloxetine 60 mg QD and placebo,
but this was not consistent over time. This could be attributed to the inclusion of male patients in the study,
in which the majority fell in the duloxetine 60 mg QD group (14/28 or 50%). Also, of these 14 male patients,
50% dropped out before Week 12.
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Figure 8: Continuous Responder Analysis by Week — Study HMCA
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Figure 9: Continuous Responder Analysis by Week — Study HMC]
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An alternate way to view the treatment effect over time is to explore those patients who completed the study
and who responded to treatment, either using the 30% responder criteria or 50% responder criteria in Studies
HMCA and HMC]J. In these plots, we examined when these patients started to respond to treatment. In some
cases, patients may respond early and then respond late again while some respond all throughout the study.

In this plot, we assume that a subject who responded will respond up to the end of the study. Therefore, the
x-axis shows the week the subject responded, and the y-axis shows the corresponding percentage of patients
who had at least 30% (or 50%) improvement in pain from baseline over time.

In Study HMCA, a total of 133 patients completed the study and had at least 30% improvement in pain from
baseline at the end of the study, and a total of 96 patients had at least 50% improvement. Figure 10 and
Figure 11 provide a graphical display of patients who responded to treatment. It appears that most patients
receiving duloxetine 60 mg BID achieved the level of response at Visit 5 (Week 4). In contrast, patients
receiving duloxetine 60 mg QD appears to benefit even as long as Visit 9 (Week 12). Among patients who
responded at Week 12, there is a difference in the proportion of responders as early as Week 1 between the
active treatment arms and the placebo.

In Study HMC], a total of 178 patients completed the study and had at least 30% improvement in pain from
baseline at the end of the study, and a total of 134 patients had at least 50% improvement. Figure 12 and
Figure 13 provide a graphical display of patients who responded to treatment. It appears that most patients
receiving duloxetine 60 mg QD and duloxetine 120 mg QD continued to achieve the level of response up to
Visit 8 (Week 12). Among patients who responded at Week 12, there is a difference in the proportion of
responders as eatly as Week 1 between the active treatment arms and the placebo.

Figure 10: Proportion of Responders by Week (30% Improvement) — Study HMCA
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Figure 11: Proportion of Responders by Week (50% Improvement) — Study HMCA
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Figure 12: Proportion of Responders by Week (30% Improvement) — Study HMC]J
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Figure 13: Proportion of Responders by Week (50% Improvement) — Study HMC]J
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As part of the secondary gatekeeper analyses in Study HMCJ, compatisons of duloxetine (120 mg QD and 60
mg QD) and placebo on the change from baseline in BPI average pain score at six months and PGI-
Improvement at six months are explored. The following table summarizes the patient disposition (teasons
for study discontinuations) at three months of treatment and at six months of treatment (Table 21). Note that
patients taking duloxetine 20 mg QD the first three months were titrated to 60 mg QD up to week 28 (month -
6). It appears that there were at least 6% to 10% more patients who dropped out at month 6. Most of the
dropouts were in the duloxetine 60 mg QD and duloxetine 120 mg QD group. There was a 5% increase in
the number of patients dropping out due to AE as well as due to subject decision in the duloxetine 120 mg
QD, while the other treatment arms remained fairly the same. Meanwhile, there was a 4% increase in the
number of patients dropping out due to lack of efficacy in the duloxetine 60 mg QD group and 4% increase
in loss to follow-up in the placebo group.

Table 21: Patient Disposition at Six Months

Study Treatment Group N At3 months At 6 months
. (%) n%)
DC due to any reason Placebo 144 60 (42%) 72 (50%)
Duloxetine 20 mg QD (60 mg 79. 30 (38%) 35 (44%)
QD after 3 months)
Duloxetine 60 mg QD 150 53 (35%) 68 (45%)
Duloxetine 120 mg QD 147 52 (35%) 68 (46%)
Adverse Events Placebo 144 17 (12%) 19 (13%)
Duloxetine 20 mg QD (60 mg 79 8 (10%) 9 (11%)
QD after 3 months)
Duloxetine 60 mg QD 150 22 (15%) 23 (15%)
Duloxetine 120 mg QD | 147 32 (22%) 39 (27%)
Lack of Efficacy Placebo 144 14 (10%) 16 (11%)
Duloxetine 20 mg QD (60 mg 79 8 (10%}) 8 (10%)
QD after 3 months)
Duloxetine 60 mg QD 150 11 (7%) 15 (10%)
Duloxetine 120 mg QD 147 6 (4%) 7 (5%)
Subject Decision Placebo 144 10 (7%) 12 (8%)
Duloxetine 20 mg QD (60 mg 79 8 (10%) 10 (13%)
QD after 3 months)
Duloxetine 60 mg QD 150 9 (6%) 12 (8%)
Duloxetine 120 mg QD 147 5 (3%) 10 (7%)
Loss to Follow-Up Placebo 144 13 (9%) 18 (13%)
Duloxetine 20 mg QD (60 mg 79 3 (4%) 4 (5%)
QD after 3 months)
Duloxetine 60 mg QD 150 7 (5%) 10 (7%)
Duloxetine 120 mg QD 147 7(5%) - 8(5%)
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The following table summarizes the results taken from the Applicant’s study report. They applied last
observation carried forward in handling missing data.

Table 22: Brief Pain Inventoty Average Pain Scote Mean Change from Baseline to Endpoint (Six
Months) and PGI Improvement at Endpoint: All Randomized Patients in the 6-Month Therapy Phase
Placebo-Controlled Study: F1]-MC-HMC]J

BPI Average Pain Score PGI-Improvement

- (LOCPH) LOCH

Treatment Group Baseline LSMean p-value Baseline LSMean p-value
Change : Endpoint

Placebo 6.57 -14 4.06 3.4
Duloxetine 20 mg QD 6.74 23 0.018 4.20 2.8 0.006
Duloxetine 60 mg QD 6.46 . -1.9 0.041 3.78 3.1 0.108
Duloxetine 120 mg QD 6.41 2.1 0.003 3.82 2.9 0.012

Source: Clinical Study Report HMCJ, page 128 and 130

The results for the re-analyses of the mean change from baseline in BPI average pain score at six months for
Study HMCJ are summatized in Table 23. Like at three months, there were 11 patients (placebo=2,
DLX20/60QD=0, DLX60QD=3, and DLX120QD=06) that had Visit 11 BPI Average pain score data (i.e.
Month 6) but discontinued at Visit 11. Of the 11 patients who dropped out, three dropped out due to AR
(ewo patients from DLX120 QD and one subject from placebo). In the re-analyses (Table 23), all 11 patients’
Visit 8 scores were recoded as ‘missing’. As such, imputation techniques (i.e. BOCF and LOCF/BOCF) were
applied to handle the missing data.

The results from these two imputation techniques suggest that patients taking either duloxetine 120 mg QD
or duloxetine 60 mg QD had minimal treatment effect (not significant) compared to placebo. When eight of
the 11 patients’ scores were retained (LOCF/BOCF*), the conclusion remained the same. Because no
significant effect was shown in the duloxetine 120 mg QD and 60 mg QD, the PGI improvement score at six
months was not examined.

Although it appears that there is significant improvement in pain in the duloxetine 20 mg QD/60 mg QD
group compared to placebo at six months, patients taking duloxetine 20 mg QD during the first three months
of the study did not show any benefit over placebo. Since the effect was not demonstrated at three months,
patients may not have the patience to continue taking the therapy.

Table 23: Brief Pain Inventory Average Pain Score Mean Change from Baseline to Endpoint (Six
Months): All Randomized Patients in the 6-Month Therapy Phase Placebo-Controlled Study: F1J-MC-
HMCJ

BPI Average Pain Score BPI Average Pain BPI Average Pain Score
(BOCE) Scote (LOCF/BOCEF) LOCF/BOCF)*
Treatment Group Baseline LSMean p-value | LSMean p-value LSMean p-value
Change » Change Change
Placebo 6.58 -11 -1.2 -1.2
Duloxetine 20 mg 6.77 -1.9 . 0.018 2.2 0.003 2.2 0.004
QD/60 mg QD
Duloxetine 60 mg QD 6.49 -14 0.391 -1.7 0.048 -1.7 - - 0057
Duloxetine 120 mg QD 6.39 -1.4 0.251 -1.7 0.093 -1.6 0.121

* Eight patients who dropped out at Visit 11 retained their Visit 11 score.
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Continuous responder cutves for each treatment arm were plotted at six months (Figure 14). In this plot, all
patients who drop out of the study are considered non-responders. There was a clear separation of curves
between duloxetine 20/60 mg QD and placebo. The difference was less evident in duloxetine 60 mg QD and
duloxetine 120 mg QD compared to placebo. An alternate way to view the treatment effect is to explore the
proportion of patients who had at least 30% improvement in pain or at least 50% improvement in pain at 6
months (Table 24). Except for duloxetine 20/60 mg QD group, it appears that the proportions of
responders among the placebo, duloxetine 60 mg QD and duloxetine 120 mg QD groups at 6 months are
almost comparable. :

Figure 14: Overall Response Profile for Study HMCJ at 6 months
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‘Table 24: Responder Analysis of Brief Pain Inventory Average Pain Score at Endpoint: All Randomized
Patients in the 6-Month Therapy Phase Placebo-Controlled Study: F1J-MC-HMCJ

> 30% Improvement in Pain > 50% Improvement in
Pain
Study Treatment Group N (%) p-value n(%) p-value
HMC] Placebo 144 37 (26%) 21 (15%)
Duloxetine 20/60 mg QD 79 30 (38%) 0.056 24 (30%) 0.005
Duloxetine 60 mg QD 150 42 (28%) 0.656 33 (22%) 0.101
Duloxetine 120 mg QD 147 47 (32%) 0.237 34 (23%) 0.063

In collaboration with Dr. Winchell, we explored the six-month profile of patients who responded and
who did not respond at three months (Table 25). Responder is defined as a patient who had at least
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30% improvement in pain from baseline. The objective is to determine whether the response at Month
3 was sustained up to Month 6. Thirty four (61%) responders at 3 months in the duloxetine 60 mg QD
and 35 (61%) tesponders at 3 months in the duloxetine 120 mg QD rémained responders at 6 months
compared to 73% in the placebo group and 79% in the duloxetine 20/60mg QD group.

Of the 22 non-responders at 6 months in the duloxetine 60 mg QD group, 13 patients completed the study
but did not achieve the level of tesponse seen at Month 3 (i.e. >30% improvement in pain). Moreover, three
of the 22 patients discontinued due to lack of efficacy (Table 26). Of the 22 non-responders at 6 months in
the duloxetine 120 mg QD gtroup, 14 patients completed the study but did not achieve the level of response
seen at Month 3 (i.e. >30% improvement in pain). One of the 22 patients also discontinued due to lack of
efficacy.

Table 25: Responder Profile at Endpoint based on responder analysis at three months: All Randomized
Patients in the 6-Month Therapy Phase Placebo-Controlled Study: F1J-MC-HMC]J

Responders at 3 months NonRespondets at 3 months
Treatment Group N Remained Responders Became non- N Became responders
at 6 months responders at 6 months at 6 months
Placebo 37 27 (73%) 10 (27%) 167 10 (9%)
Duloxetine 20/60 mg QD 28 22 (79%) 6 (21%) 51 8 (16%)
Duloxetine 60 mg QD 56 34 (61%) 22 (39%) 94 8 (9%)
Duloxetine 120 mg QD 57 35 (61%) 22 (39%) 90 12 (13%)

Table 26: Patient Disposition of responders at 3 months who became non-responders at Six Months — Study
HMC] :

Study Placebo DLX20/60 mg QD DLX60 mg QD DLX120 mg QD
N=10 N=6 N=22 N=22
Completed 8 (80%) 5 (83%) 13 (59%) 14 (64%)
Discontinued 2 (20%) 1 (17%) 9 (41%) 8 (36%)
Adverse Events 0 0 0 4 (18%)
Lack of Efficacy 0 0 3 (14%) 1 (5%)
Subject Decision 1 (10%) 1 (17%) 2 (9% 1 (5%)
Loss to Follow-Up 1 (10%) 0 2 (9%) 0
Appears This Way
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Two additional secondary endpoints (FIQ Total Score and Clinical Global Impression of Severity) were
examined and reported. As mentioned, it is difficult to draw any conclusions from the analyses of these
endpoints because multiplicity adjustments were not applied to these endpoints. Nonetheless, descriptive
statistics suggest that FIQ total score and CGI-Severity are trending in the direction similar to the primary
endpoint. However, there is not enough evidence to show treatment difference between any of the duloxetine -
groups and placebo.

Table 27: Fibromyalgia impact Questionnaire Total Score Change from Baseline to Endpoint*: All
Randomized Patients in the 3-Month Therapy Phase Placebo-Controlled Studies: F1]J-MC-HMCA, and
F1J-MC-HM(]

FIQ Total Score FIQ Total Scote
(BOCF) (LOCF/BOCF)
Study Treatment Group Baseline LSMean p-valuef LSMean p-valuef
Change Change
HMCA Placebo 53.1 -6.7 -7.6
Duloxetine 60 mg QD 51.4 -13.6 ~0.001 -14.2 0.002
Duloxetine 60 mg BID 52.5 -12.9 0.003 -14.3 0.002
HMC] - Placebo 53.0 -8.0 -9.1
Duloxetine 20 mg QD 54.0 -11.1 0.130 -13.3 0.053
Duloxetine 60 mg QD 51.7 -12.1 0.017 -12.9 0.032
Duloxetine 120 mg QD 51.7 -11.7 0.030 -12.7 0.048
*negative implies improvement
funadjusted p-value

Table 28: Change in CGI-Severity at Endpoint: All Randomized Patients in the 3-Month Therapy Phase
Placebo-Controlled Studies: F1J-MC-HMCA, and F1]J-MC-HMC]J

CGI Improvement CGI Improvement Score
Score (WOCF) (BOCF)
Study Treatment Group N LSMean p-valuet LSMean p-value}
Change Change
HMCA** Placebo 120 -0.4 -0.3
Duloxetine 60 mg QD 118 -0.8 0.007 0.8 <0.001
Duloxetine 60 mg BID 116 -0.8 0.005 -0.7 0.003
HMC] Placebo 144 -0.5 -0.6
Duloxetine 20 mg QD 79 -0.8 - 0.063 -0.8 0.068
Duloxetine 60 mg QD 150 -0.8 0.033 -0.8 0.054
Duloxetine 120 mg QD 147 -0.9 0.002 -0.9 0.005
* negative implies improvement
‘tunadjusted p-value
Appears This Way
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The reader is referred to Section 3.1.3.1 of this review for the Applicant’s report on the results of Study
HMEH. The following is a2 summary of my re-analyses of Study HMEH.

According to the Applicant, of the 339 patients who had BPI score at baseline and post-baseline, 118 patients
(35%) were considered BPI responders at Visit 4 (Week 8). My re-analyses of the data showed that, of the
339 patients included in the responder analysis, 13 of these patients did not have Visit 4 (Week 8) data. Three
of these 13 patients were classified as responders at Week 8. Redefining the intent-to-treat population to
include all patients who had baseline score and to classify these 13 patients as non-responder (for missing
Week 8 data), the BPI responders at Week 8 will be 115 patients out of 350 (or 33%), which is not that
different from the Applicant’s analysis. Thus, I focused on the applicant’s results.

Using the result from the Applicant, of the 118 patients who were classified as responders, 112 entered the
double-blind phase (i.e. 37 patients remained in the 60 mg QD, while 75 patients received 120 mg QD).
Meanwhile, of the 221 who were non-responders, 195 entered the double-blind phase. Therefore, thete are
total of 307 who entered double-blind phase (203 in the duloxetine 120 mg QD group and 104 patients
remained in the duloxetine 60 mg QD group).

As stated in the patient disposition section (Section 3.1.2), 71 (68%) patients in the duloxetine 60 mg QD
group completed the double-blind phase (62% from the responder group and 72% from the non-responder
group). In the duloxetine 120 mg QD, 124 (61%) completed the double-blind phase (73% tesponder and
54% non-responder). Table 29 summarizes the patient disposition for Week 8 responders and non-
responders at the end of the double-blind phase (i.e. 52 weeks). It appears that majority of the dropouts
among responders were due to AE, while AE and lack of efficacy are two reasons why most non-responders
at Week 8 were dropping out before Week 52. '

Table 29: Patient Disposition at Endpoint (i.e. Week 52) — Study HMEH

Study Treatment Group N Responder at  Non-Responder at
Week 8 Week 8
n(%o) n%)
Completed Duloxetine 120 mg QD 203 55 (73%) 69 (54%)
Duloxetine 60 mg QD 104 23 (62%) 48 (72%)
Adverse Events Duloxetine 120 mg QD 203 12 (16%) 22 (17%)
Duloxetine 60 mg QD 104 6 (16%) 8 (12%)
Lack of Efficacy Duloxetine 120 mg QD 203 0 20 (16%)
Duloxetine 60 mg QD 104 4 (11%) 4 (6%)
Subject Decision Duloxetine 120 mg QD 203 4(5%) 10 (8%)
Duloxetine 60 mg QD 104 1 (3%) 1 (1%)
Loss to Follow-Up Duloxetine 120 mg QD 203 1 (1%) 2 (2%)
Duloxetine 60 mg QD 104 1 (3%) 1 (1%)
Others Duloxetine 120 mg QD 203 3 (4%) 5 (4%)
Duloxetine 60 mg QD 104 2 (5%) 5 (7%)

In the responder analysis from the start of the double-blind phase to the end of the study, the Applicant used
LOCEF to impute missing data. In the re-analyses, I used a more conservative approach to impute missing
data, namely: BOCF and LOCF/BOCEF.
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Of the 37 patients who responded at Week 8 and who remained in the 60 mg QD group, 14 patients (38%)
remained responders at Week 52 using the same criteria of response (i.e. at least 50% improvement in pain
from baseline, BOCF). Of the 75 patients who responded at Week 8 and who titrated to 120 mg QD, 34
patients (45%) remained responders at Week 52. In.contrast, only 20% of patients who did not respond at
Week 8 and were titrated to 120 mg QD responded at Week 52. Thus, increasing the dose did not improve
their pain response.

Table 30: Responder Analysis (> 50% reduction from Week 0) of Brief Pain Inventory Average Pain
Score at Endpoint: Study HMEH

Study Treatment Group Responder at No. (%) Non- No. (%)
end of Week 8  respondersat | responder at responders at

Week 52 end of Week 8 Week 52

LOCF Duloxetine 120 mg QD 75 43 (57%) 128 37 (29%)
Duloxetine 60 mg QD 37 23 (62%) 67 19 (28%)

BOCF Duloxetine 120 mg QD 75 34 (45%) 128 26 (20%)
Duloxetine 60 mg QD 37 14 (38%) 67 17 (25%)

LOCF/BOCF Duloxetine 120 mg QD 75 37 (49%) 128 32 (25%)
Duloxetine 60 mg QD 37 19 (51%) 67 19 (28%)

Under BOCF, of the 23 non-responders at 52 weeks in the duloxetine 60 mg QD group, 9 patients
completed the study but did not achieve the level of response seen at Week 8 (i.e. >50% improvement
in pain). Moreover, four of the 23 patients discontinued due to lack of efficacy (Table 31). Of the 41
non-responders at 52 weeks in the duloxetine 120 mg QD group, 21 patients completed the study but
did not achieve the level of response seen at Week 8 (i.e. >50% improvement in pain).

Table 31: Lack of Efficacy at Week 52 (using 50% improvement in pain from baseline to define responder) —
Study HMEH

DLX 60 DLX 120
, N =104 N =203
Responder at Week 8 37/104 (36%) 75/203 (37%)
Responders who Completed the study 23/37 (62%) 55/75 (73%)
Week 52
Responders at Week 52 14/37 (38%) 34/75 (45%)

To be consistent with the definition of responder used in Study HMCJ (see Table 25 to Table 26), we
redefined the definition of responders to include patients who had at least 30% imptrovement in pain at Week
8 and at the end of the study (Week 52). In this new definition, a total of 170 patients responded at the end of
Week 8 (56 in the duloxetine 60 mg QD group and 105 in the duloxetine 120 mg QD group). Table 32
summarizes the proportion of responders and non-responders at the end of Week 8 who remained or became
responders at the end of 52 weeks. Of the 56 patients who responded at Week 8 and who remained in the 60
mg QD group, 26 patients (46%) remained responders at Week 52 using the same criteria of response (Le. at
least 30% improvement in pain from baseline, BOCF). Of the 105 patients who tesponded at Week 8 and
who titrated to 120 mg QD, 49 patients (47%) remained responders at Week 52. In contrast, only 27% of
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patients in the duloxetine 60 mg QD and 26% of patients in the duloxetine 120 mg QD who did not respond
at the end of Week 8, responded at Week 52. Thus, increasing the dose did not improve their pain response.

Table 32: Responder Analysis (> 30% reduction from Week 0) of Brief Pain Inventory Average Pain
Score at Endpoint: Study HMEH

Study Treatment Group Responder at No. (%) Non- No. (%)
end of Week 8  responders at | responder at responders at

Week 52 end of Week 8 Week 52

LOCF Dulozetine 120 mg QD 105 65 (62%) 98 . 36 (37%)
Duloxetine 60 mg QD 56 37 (66%) 48 16 (33%)

BOCF Duloxetine 120 mg QD 105 49 (47%) 98. 25 (26%)
Duloxetine 60 mg QD 56 26 (46%) 48 13 (27%)

LOCF/BOCF Duloxetine 120 mg QD 105 55 (52%) 98 32 (33%)
Duloxetine 60 mg QD 56 32 (57%) 48 15 (31%)

Under BOCF, of the 30 non-respondets at 52 weeks in the duloxetine 60 mg QD group, 11 patients
completed the study but did not achieve the level of response seen at Week 8 (i.e. >30% improvement in
pain). Moreovet, four of the 30 non-responders discontinued due to lack of efficacy (Table 33). Of the 56
non-responders at 52 weeks in the duloxetine 120 mg QD group, 26 patients completed the study but did not
achieve the level of response seen at Week 8. Moteover, one of the 56 non-responders discontinued due to
lack of efficacy.

Table 33: Lack of Efficacy at Week 52 (using 30% improvement in pain from baseline as definition of
responder) — Study HMEH

DLX 60 DIX 120
N =104 N =203
Responder at Week 8 56/104 (54%) 105/203 (52%)
Responders who Completed the study 37/56 (66%) 75/105 (71%)
Week 52
Responders at Week 52 26/56 (46%) 49/105 (47%)
A
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3.1.3.3 Efficacy Conclusion

In Study HMBO, there is not enough evidence to demonstrate that duloxetine 60 mg BID is supetiot to
placebo in the improvement of pain, in the improvement in patient global score ot in the two co-ptimary
endpoints (FIQ Total score and FIQ pain severity score).

In Study HMCA, after three months of treatment, there is strong evidence that duloxetine 60 mg BID is
associated with' significant improvement in pain over placebo treatment. This was supported by the result
when different imputation strategies for missing data were applied to the data, as well as by the result of the
continuous responder analyses.

There ts also some evidence that duloxetine 60 mg QD is associated with improvement in pain over placebo
after three months of treatment regardless of imputation strategy. Because the treatment difference was
highly significant (based on unadjusted p-value), this treatment comparison may potentially survive when
Bonfetroni adjustment is applied.

Because of multiplicity concerns, there is not enough evidence to support treatment difference in patient
global improvement between duloxetine 60 mg BID and placebo of between duloxetine 60 mg QD and
placebo. Similarly, there was no evidence to support treatment difference in FIQ Total score.

Although there is evidence that after three months of treatment, duloxetine 60 mg BID and duloxetine 60 mg
QD are superior over placebo in the improvement in pain, the treatment effect on these two dose groups (i.e.
once a day (60 mg/day) regimen and twice a day (120 mg/day) regimen) were similar. According to the
Applicant, prior study demonstrated efficacy using duloxetine 60 mg BID; therefore, in this study the 60 mg
QD dose was tested to evaluate the dose response relationship. They claimed that duloxetine 60 mg QD
could allow ease of use for patients and potentially improve patient drug compliance. Therefore, it is
important to assess the risk on each dosing regimen and to evaluate the risks andbenefits to determine which
dosing regimen is more beneficial to patients.

In Study HMC], after three months of treatment, duloxetine 120 mg QD is associated with significant
improvement in pain, as well as significant improvement in patient global improvement score ovet placebo
treatment. Like in Study HMCA, these were supported by the results when different imputation strategies for
missing data were applied to the data, as well as by the result of the continuous responder analyses on pain.
Applying the pre-specified gatekeeper strategy, there is evidence that duloxetine 60 mg QD is also associated
with improvement in pain, as well as improvement in patient global improvement score, ovet placebo
treatment.

According to the Applicant, the purpose of the inclusion of duloxetine 20 mg QD was to establish duloxetine
60 mg QD as a minimum effective dose. Although this dose was not meant to be included in the analyses and
the (adjusted) pairwise comparison test results were not significant, treatment effect on this dose is almost
similar to duloxetine 60 mg QD and duloxetine 120 mg QD in both BPI average pain scote and PGI-
Improvement score. In fact, the effect of duloxetine 60 mg QD is almost the same as duloxetine 120 mg QD
in both BPI average pain score and PGI-Improvement score as well. Therefore, it is difficult o establish that
duloxetine 60 mg QD is the minimum effective dose even though duloxetine 20 mg QD is not significant.

The Applicant had a different view on this. They claimed that 60 mg per day is consideted the minimum
effective dose for the treatment of fibromyalgia. Their argument is described as follows:

A review of the statistically significant efficacy results by dose at the 3 month time point shows that
20 mg did not separate statistically from placebo on many of the efficacy endpoints.
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It might be atgued that due to the randomization scheme in Study HMC]J, the 20 mg arm had less
power to detect statistically significant effects. However, at the 6-month time point, patients in the 20
mg QD dose arm who had their dose titrated to 60 mg QD at 3-months; demonstrated a 49.1%
improvement in BPI average pain compared to that seen in the 20 mg QD group at the 3-month
point, leading to statistically significant improvements on both coprimary endpoints. In the same
tdmeframe (3 to 6 months) there was an obsetved minimal 8.1% and 8.9% diminishment in treatment
benefit for the 60 mg QD group and 120 mg QD groups, respectively. Thus, despite the lower sample
size in this arm, the lack of effect at 3 months was transformed into a significant treatment benefit at
6 thonths following a dose increase from 20 mg to 60 mg QD, further supporting that a 20 mg dose
does not provide optimal pain reduction. On the basis of these observations, 60 mg per day is
considered the minimum effective dose for the treatment of fibromyalgia.

In study HMC], there was not enough evidence to demonstrate that duloxetine-treated patients are associated
with significant improvement in pain at six months, when an imputation strategy that correctly assigns a bad
score to dropouts was applied.

Furthermore, applying the method they proposed to examine persistence of effect in Study HMEH, the result
was not significant at 52 weeks. When applying an imputation strategy that correctly assigns a bad score to
dropouts, less than 50% of those who responded at Week 8 achieve the same level of response at the end of
the one-year double-blind phase (i.e. > 50% improvement in pain). Of the approximately 60% who
responded at Week 8 but did not respond at Week 52, approximately 25% completed the study but did not
achieve the level of response seen at Week 8 (i.e. >50% improvement in pain). Another important finding
from this analysis is that only 20% of the patients who did not respond at Week 8 and were given 120 mg
QD during double-blind phase tesponded at the end of the study. This implies that increasing the dose did
not improve their pain response.

3.2 EVALUATION OF SAFETY

Dr. Ricardo Dent reviewed the safety of duloxetine in detail. The reader is referred to Dr. Dent’s review for
information regarding the adverse event profile.
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4 FINDINGS IN SUBGROUPS AND SPECIAL POPULATIONS

Subgroup analyses were conducted separately for each of the two studies (Study HMCA and Study HMC]),
according to the primary endpoint (i.e. pain), as well as to the patient global improvement score. A
descriptive summary of the primary endpoint by each subgroup is presented. An ANCOVA analysis adjusting
for the interaction term was conducted to explore the relationship between the subgroups and treatment.

4.1 SEX, RACE AND AGE

A descriptive summary of the primary endpoint by age, race, and gender is presented in Table 34 through
Table 36 and the patient global improvement score by age, race, and gender is presented in Table 37 through
Table 39.

In Study HMCJ, of the 520 randomized in the double-blind phase, 492 (95%) were female, 474 (91%) were
between 18 to 64 years of age, and 438 (84%) were white.

Because of the small numbers of males (in HMC]), of patients over:65 years of age, and of nonwhites in both
studies, any claims of parity in terms of patient’s sex, age or race ate essentially unsupported.

Nonetheless, there were no remarkable effects of gender, or race according to the primary endpoint analysis
using either the BOCF or LOCF/BOCF imputation strategy. There is some indication that there may
possibly be an effect of age, but because nearly all subjects in these studies were white, under 65 years old,
and female, it is impossible to distinguish the possible treatment effects for the subgroups of race, age or sex.

In terms of patient global improvement score, there were also no remarkable effects of age, or gender using
either the LOCF or WOCF imputation strategy. There is some indication that there may possibly be an
effect of race, but because neatly all subjects in each study were white, under 65 years old, and female, it is
impossible to distinguish the possible treatment effects for the subgroups of race, age or sex.

Table 34: Endpoint Mean Brief Pain Inventory Average Pain Score: All Randomized Patients in the 3-
Month Therapy Phase Placebo-Controlled Studies by Gender: F1J-MC-HMC]

Women Men
Treatment Group N Baseline Endpoint N Baseline Endpoint
Mean Mean
BOCF
Placebo 137 6.6 5.5 7 6.1 5.6
Duloxetine 20 mg QD 76 6.8 5.1 3 6.3 6.3
Duloxetine 60 mg QD 136 6.5 5.0 14 6.2 4.9
'Duloxetine 120 mg QD 143 64 4.8 4 7.0 4.5
LLOCF/BOCF
Placebo 137 6.6 54 7 6.1 5.7
Duloxetine 20 mg QD 76 6.8 4.8 3 6.3 6.3
Duloxetine 60 mg QD 136 6.5 - 49 14 6.2 43
Duloxetine 120 mg QD 143 6.4 4.7 4 7.0 45
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Table 35: Endpoint Mean Brief Pain Inventory Average Pain Score: All Randomized Patients in the 3-
Month Therapy Phase Placebo-Controlled Studies by Race: F1J-MC-HMCA and F1J-MC-HMCJ

Non-white

White

Study Treatment N  Baseline Endpoint N Baseline Endpoint

Group Mean Mean
BOCF

HMCA  Placebo 107 6.4 5.5 13 7.8 6.2
Duloxetine 106 6.3 4.2 12 7.0 5.8
60 mg QD )
Duloxetine 104 6.2 4.3 12 7.8 6.8
60 mg BID

HMC] Placebo 119 6.3 5.3 25 7.9 6.4
Duloxetine 66 6.6 5.0 13 7.8 5.8
20 mg QD
Duloxetine 127 6.4 4.8 23 7.0 6.0
60 mg QD
Duloxetine 126 6.3 4.6 21 71 5.9
120 mg QD

‘ LOCF/BOCF

HMCA  Placebo 107 6.4 53 13 7.8 6.2
Duloxetine 106 6.3 4.1 12 7.0 5.7
60 mg QD
Duloxetine 104 6.2 4.0 12 7.8 6.3
60 mg BID

HMC] Placebo 119 6.3 52 25 79 6.4
Duloxetine 66 6.6 47 13 7.8 5.5
20 mg QD
Duloxetine 127 6.4 4.6 23 7.0 5.7
60 mg QD
Duloxetine 126 6.3 4.6 21 7.1 5.7
120 mg QD
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Table 36: Endpoint Mean Brief Pain Inventory Average Pain Score: All Randomized Patients in the 3-
Month Therapy Phase Placebo-Controlled Studies by Age: F1]-MC-HMCA and F1]J-MC-HMC]J

Age < 65 Age > 65
Study Treatment N  Baseline  Endpoint N Baseline Endpoint
Group Mean Mean
. BOCF
HMCA  Placebo 109 6.6 5.7 11 5.5 3.6
Duloxetine 113 6.4 4.4 5 6.6 1.6
60 mg QD .
Duloxetine 105 6.3 44 11 6.6 5.7
60 mg BID
HMC] Placebo 136 6.6 54 8 6.9 6.3
Duloxetine 70 6.8 53 9 6.2 4.2
20 mg QD
Duloxetine 135 6.5 4.9 15 6.3 5.2
60 mg QD
Duloxetine 133 6.3 4.7 14 6.9 6.1
120 mg QD :
LOCF/BOCF
HMCA  Placebo 109 6.6 5.6 11 55 3.6
Duloxetine 113 6.4 4.3 5 6.6 1.6
60 mg QD
Duloxetine 105 6.3 4.1 11 6.6 6.0
60 mg BID
HMC] Placebo 136 6.6 5.3 8 6.9 6.4
Duloxetine 70 6.8 4.9 9 6.2 43
20 mg QD
Duloxetine 135 6.5 4.8 15 6.3 4.9
60 mg QD
Duloxetine 133 6.3 4.6 14 6.9 6.0
120 mg QD
Ap
DOAS This w,
- On .’ Way
O
ginqy

59



NDA 22-148

Statistical Review and Evaluation

Findings in Subgroups and Special Populations

Table 37: PGI-Improvement at Endpoint by Gender: All Randomized Patients in the 3-Month Therapy
Phase Placebo-Controlled Studies: F1J-MC-HMC]

Women Men
Study Treatment Group N Endpoint N Endpoint:
Mean Mean
LOCF
HMCJ Placebo 138 3.0 4 2.5
Duloxetine 20 mg QD 75 29 2 4.0
Duloxetine 60 mg QD 130 31 13 32
Dulozetine 120 mg QD 132 35 7 3.7
WOCF
HMC] Placebo 138 3.1 4 25
Duloxetine 20 mg QD 75 3.1 2 45
Duloxetine 60 mg QD 129 3.2 13 33
Duloxetine 120 mg QD 132 3.7 6 3.8

Table 38: PGI-Improvement at Endpoint by Race: All Randomized Patients in the 3-Month Therapy

Phase Placebo-Controlled Studies: F1J-MC-HMCA and F1}J-MC-HMC]J

White Non-White
Study Treatment Group N Endpoint N Endpoint
Mean Mean
LOCF
HMCA  Placebo 100 3.7 1 3.5
Duloxetine 60 mg QD 103 3.1 11 3.6
Duloxetine 60 mg BID 99 3.0 12 33
HMCJ Placebo 121 29 21 33
Duloxetine 20 mg QD 64 29 13 3.2
Duloxetine 60 mg QD 120 31 23 33
Duloxetine 120 mg QD 115 36 24 2.7
WOCF
HMCA Placebo 100 3.8 11 35
Duloxetine 60 mg QD 103 3.1 11 3.6
Duloxetine 60 mg BID 99 31 12 34
HMC(] Placebo 121 3.1 21 3.4
Duloxetine 20 mg QD 64 31 13 33
Duloxetine 60 mg QD 119 32 23 34
Duloxetine 120 mg QD 114 3.8 24 3.0
Appears This Way

On Origing
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Table 39: PGI-Improvement at Endpoint by Age: All Randomized Patients in the 3-Month Therapy
Phase Placebo-Controlled Studies: F1J-MC-HMCA and F 1J-MC-HMCJ

Age <65 Age > 65
Study Treatment Group N Endpoint N Endpoint
Mean Mean
LOCF
HMCA Placebo 100 3.8 11 2.7
Duloxetine 60 mg QD 109 3.2 5 1.6
Duloxetine 60 mg BID : 100 3.0 11 37
HMC] Placebo 129 2.9 13 3.5
Duloxetine 20 mg QD 68 2.9 9 3.2
Duloxetine 60 mg QD 128 31 15 3.6
Duloxetine 120 mg QD 131 35 8 38
WOCF
HMCA  Placebo 100 3.9 11 2.7
Duloxetine 60 mg QD 109 3.2 5 1.6
Duloxetine 60 mg BID 100 3.0 11 3.7
HMC] Placebo 129 3.1 13- 3.7
Duloxetine 20 mg QD 68 31 9 3.2
Duloxetine 60 mg QD 127 3.2 15 3.7
Duloxetine 120 mg QD 130 3.6 8 4.4

4.2 OTHER SUBGROUPS AND SPECIAL POPULATIONS

Presence of major depressive disorder was also examined to determine whether it has an impact on patient
response -

Like the other subgroups studied, there were no remarkable effects of MDD status according to the pain
endpoint analysis, as well as patient global improvement score endpoint analysis using different imputation
strategies. Because each study had limited number of patients with MDD at enrollment (Study HMCA 74%;
Study HMCJ 76%)), it is difficult o distinguish the possible treatment effects for the subgroups of MDD
status. Nonetheless, it appears that both patients with MDD and without MDD showed favorable effect (i.e.
improvement) in their endpoint mean pain scores (Table 41). However, the magnitude of change is greater
for patients with MDD. Accordingly, more patients with MDD meet responder criteria based on magnitude
of change from baseline. In addition, patients with MDD were less likely to respond to placebo treatment.
Therefore, the comparison between treatment and placebo groups appeats to provide evidence of a greater
effect of duloxetine in patients with MDD than in patients without (Table 42, Figure 15 and Figure 16).

Appears This Way
On Criginal
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Table 40: Endpoint Mean Brief Pain Inventory Average Pain Score: All Randomized Patients in the 3-
Month Therapy Phase Placebo-Controlled Studies by Major Depresslve Disorder Status: F1J-MC-
HMCA and F1]-MC-HMC]J

No MDD With MDD
Study Treatment Group N Baseline ~ Endpoint N Baseline Endpoint
Mean Mean
BOCF
HMCA  Placebo 88 6.3 5.2 32 72 6.4
Duloxetine 60 mg QD 89 6.3 4.3 29 6.7 4.3
Duloxetine 60 mg BID 84 6.2 4.5 32 6.8 4.6
HMCJ Placebo 109 6.4 53 35 7.0 6.0
Duloxetine 20 mg QD 57 6.6 5.1 22 7.2 5.4
Duloxetine 60 mg QD 115 6.4 4.9 35 6.7 5.1
Duloxetine 120 mg QD 113 6.3 4.7 34 6.6 5.1
LOCF/BOCF
HMCA  Placebo 88 6.3 5.1 32 7.2 6.2
Duloxetine 60 mg QD 89 6.3 4.3 = 29 6.7 41
Duloxetine 60 mg BID 84 6.2 44 32 6.8 4.0
HMC(] Placebo 109 6.4 52 35 7.0 6.0
Duloxetine 20 mg QD 57 6.6 4.8 22 7.2 5.0
Duloxetine 60 mg QD 115 6.4 4.8 35 6.7 4.9
Duloxetine 120 mg QD 113 6.3 4.7 34 6.6 4.9

Table 41: Endpoint Mean Pain Score Analysis: All Randomized Patients in the 3-Month Therapy Phase
Placebo-Controlled Studies by Major Depressive Disorder Status: F1J-MC-HMCA and F1J-MC-HMCJ

No MDD With MDD
Study Treatment Group N Baseline LSMean N Basetine LSMean
Change * change *
BOCF
HMCA  Placebo 88 6.3 -1.0 32 72 -0.7
Duloxetine 60 mg QD 89 6.3 -1.9 29 6.7 -2.8
Duloxetine 60 mg BID 84 6.2 -1.6 32 6.8 -2.5
HMC] Placebo 109 6.4 -1.1 35 7.0 -1.4
Duloxetine 20 mg QD 57 6.6 -1.4 22 7.2 -2.0
Duloxetine 60 mg QD 115 6.4 -1.5 35 6.7 -21
Duloxetine 120 mg QD 113 6.3 -1.6 34 6.6 -21
LOCE/BOCF
HMCA  Placebo 88 6.3 -1.1 32 7.2 -0.9
Duloxetine 60 mg QD 89 6.3 -1.9 29 6.7 -3.0
Duloxetine 60 mg BID 84 6.2 -1.8 32 6.8 -31
HM(] Placebo 109 6.4 --1.2 35 7.0 -13
Duloxetine 20 mg QD 57 6.6 -1.6 22 7.2 -2.5
Duloxetine 60 mg QD 115 64 -1.6 35 6.7 24
Duloxetine 120 mg QD 113 6.3 -1.6 34 6.6 -2.2

*ANCOV A model including treatment and pooled center as fixed effects, and baseline pain score as covariate
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Table 42: Responder Analysis of Brief Pain Inventory Average Pain Score at Endpoint: All Randomized

Patients in the 3-Month Therapy Phase Placebo-Controlled Studies

: F1J-MC-HMCA and FIJ-MC-

HMC]J
Study Treatment Group N > 30% > 50%
Improvement in Improvement in
Pain Pain
0(%) n(%)
HMCA
Without Placebo 88 21 (24%) 15 (17%)
MDD
Duloxetine 60 mg QD 89 39 (44%) 30 (34%)
Duloxetine 60 mg BID 84 29 (35%) 22 (26%)
With MDD Placebo 32 3 (9%) 3 (9%)
Duloxetine 60 mg QD 29 15 (52%) 12 (41%)
Duloxetine 60 mg BID 32 16 (50%) 14 (44%)
HMC] ,
Without Placebo 109 30128%) 22 (20%)
MDD
Duloxetine 20 mg QD 57 19 (33%) 14 (25%)
Duloxetine 60 mg QD 115 41 (36%) 33 (29%)
Duloxetine 120 mg QD 113 43 (38%) 34 (30%)
With MDD Placebo 35 7 (20%) 4 (11%)
Duloxetine 20 mg QD 22 9 (41%) 8 (36%)
Duloxetine 60 mg QD 35 15 (43%) 9 (26%)
Duloxetine 120 mg QD 34 14 (41%) 10 (29%)
Figure 15: Responder Profiles for HMCA
Without MDD With MDD

Red: DLX60BID, Blue: DLXG60QD, Black:

Placebo
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Figure 16: Responder Profiles for HMCJ
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Table 43: PGI-Improvement at Endpoint by Major Depressive Disorder Status: All Randomized
Patients in the 3-Month Therapy Phase Placebo-Controlled Studies: F1J-MC-HMCA and F1J-MC-
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With MDD
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T
<
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HMC]
Without MDD With MDD
Study Treatment Group N Endpoint N Endpoint
Mean Mean
LOCF
HMCA  Placebo 28 39 83 3.6
Duloxetine 60 mg QD 28 29 86 3.2
Duloxetine 60 mg BID 30 2.6 81 3.2
HMC(C] Placebo 109 3.1 33 2.7
Duloxetine 20 mg QD 55 3.0 22 2.9
Duloxetine 60 mg QD 109 32 34 2.9
Duloxetine 120 mg QD 105 35 34 3.5
WOCF
HMCA  Placebo 28 4.0 83 3.7
Duloxetine 60 mg QD 28 3.0 86 3.2
Duloxetine 60 mg BID 30 2.7 81 33
HMCJ Placebo 109 32 33 2.8
Duloxetine 20 mg QD 55 3.2 22 3.0
Duloxetine 60 mg QD 109 33 33 3.0
104 3.7 34 3.6

Duloxetine 120 mg QD
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As mentioned, the Applicant.

: The following was taken
from the Clinical Ovetview Section:

As is typical of fibromyalgia trials, approximately 25% of patients entered met criteria for MDD based on the
Mini Neuropsychiatric Interview. Although the trials were not powered to demonstrate statistically significant
changes in severity of depression based on 17-item Hamilton Depression Rating Scale (HAMD17) scores,
clinically significant improvements were seen in duloxetine 60 and 120 mg treated patients, as compared with
placebo-treated patients (difference in LSMeari changes ranging from -1.2 to -3.6). The average baseline
HAMD17 scores ranged from 15 to 16 which correspond to mild depression. Clinically significant changes were
seen despite the relatively low baseline HAMD17 scores (compared to baseline HAMD17 scores of 17 required
for depression trials) which left little room for improvement.

The Applicant did not provide any explanation as to what “clinically significant changes” means. In addition,
they did not provide any Tables or Figures or analysis Although the average
HAMD17 total scotes for patients with MDD ranged from 15 to 16 at baseline in Stady HMCA, the range of
HAMDI17 total scores among these patients with MDD are between 2 to 32 at baseline. Thus, some patients
in fact had severe depression (HAMD17 total score >25)! at baseline. Likewise in Study HMC]J, the baseline
HAMDI17 total scotes for patients with MDD ranged from 3 to 28

Applying LOCF to missing data, the results for the endpoint analyses are summarized in Table 44. It appears
that both patients with MDD and without MDD showed favorable effect (i.e. improvement) in their
endpoint HAMD17 Total Scote. Like the mean pain score analysis, the magnitude of change is greater for
patients with MDD since they have higher HAMD17 total score at baseline compared to patients without
MDD. The low baseline HAMD17 total score among patients without MDD left little room for
improvement. Therefore, the comparison between treatment and placebo groups appears to provide some
evidence of a greater effect of duloxetine in patients with MDD than in patients without. Similar results were
found when BOCF or LOCF/BOCEF imputation strategies were applied.

Table 44: Endpoint HAMD17 Total Scote Analysis: All Randomized Patients in the 3-Month Therapy
Phase Placebo-Controlled Studies by Majot Depressive Disorder Status: F1J-MC-HMCA and F1J-MC-
HMC]

Without MDD ‘ With MDD

Study Treatment Group N Baseline LSMean N Baseline LSMean
mean (range)  Change * mean (range)  change *

HMCA  Placebo 88 9.5 (1 -23) -1.3 32 16.4 (4 - 26) -39

Duloxetine 60 mg QD 89 9.6 (2-25) -3.0 29 16.0 2-32) -6.1

Duloxetine 60 mg BID 84 10.1 (1 -23) -1.9 32 15.4 (4 - 26) -6.4

HMCJ Placebo 109 9.1 (0 - 23) -1.3 35 153 (1 -24) -4.8

Duloxetine 20 mg QD 57 8.9 (0-22) -1.7 22 15.1 (6-23) -6.0

Duloxetine 60 mg QD 115 82 (0-21) =27 35 154 (3-28) -6.6

Duloxetine 120 mg QD 113 8.1 (0—23) -2.0 34 16.3 (9 —24) -7.8

*ANCOV A model including treatment and pooled center as fixed effects, and baseline HAMD17 total score as covariate

t Shelton R.C, et al. Evidence for the efficacy of duloxetine in treating mild, moderate, and severe depressmn Int Chn
Psychopharmacol. 2007 Nov;22(6):348-55.
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5 SUMMARY AND CONCLUSIONS

5.1 STATISTICAL ISSUES AND COLLECTIVE EVIDENCE

The Applicant conducted three Phase 3 trials, Study HMCA, Study HMC]J, and Study HMEF, as well as one
Phase 2 trial (Study HMBO) and 2 long-term safety trial (Study HMEH) to support the indication of for the

of fibromyalgia for duloxetine HCL. The primary focus of this review is on Study HMCA, Study
HMCJ and Study HMEH.

Based on my review and analysis of the data, there were several statistical and non-statistical issues watranting
further consideration. The issues were discussed in detail in Section 3.1.3.2. The statistical issues were:

1. Primaty analysis population used

2. Choice of primary method of imputation (i.e. last observation carried forward)

3. Analyses of multiple secondary endpoints (i.e. multiplicity)

In all studies, the Applicant conducted the primary analyses on all randomized patients who had at least one
post-baseline measure, which I termed as modified intent-to-treat population (mITT). This implies that any
patients who only had baseline score are not included in the efficacy analyses. Although only a small
proportion of patients were excluded in the analyses because of missing post-baseline measutes, this post-
randomization exclusion may still potentially introduce problems (i.e. bias) to the comparability of the
treatment arms. In addition, patients who dropped out ptior to the first post-baseline are informative (i.e.
their missingness is informative as they may not have even been able to tolerate the treatment for a short
time). Therefore, re-analyses of data using all randomized patients were performed. The results from the
analyses using all randomized patients were not different from the results generated using the modified ITT
population.

The second issue to be considered is the approptiateness of the ptimary method of imputation (i.e. LOCE).
The Division of Anesthesia, Analgesia, and Rheumatology Products does not support the LOCF approach in
settings where treatment-related dropouts due to adverse events may potentially be assigned good scores.

Lastly, the Applicant failed to adjust for multiplicity when comparing different dose groups (i.e. Study
HMCA) or when testing secondary endpoints. The Applicant stated that the purpose of collecting several
secondaty efficacy outcomes was to confirm the findings of the ptimary outcome and was not intended to
draw conclusions from these secondary efficacy measures. Therefore, they did not have any plan of making
adjustments for multiplicity. -

Because of the multitude of secondary endpoints (including
different dose and outcome measures) they proposed to examine in the protocol, there will be an increased
probability of falsely declaring some dose of the treatment to be effective or one treatment to be superior
over placebo in some endpoints, particulatly when analyses of multiple endpoints were not adjusted for
multiplicity. Either multiplicity adjustments should have been applied to these endpoints in order to maintain
an overall type 1 etror rate, ot present the results descriptively without p-values. Nonetheless, it is difficult to
draw conclusions from the analyses of the secondary endpoints as well as to make labeling claims from a
statistical point of view because of the multitude of pairwise comparisons being tested.
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After re-analyses of all the data in Study HMCA and Study HMCJ, and accounting for all the statistical issues
mentioned, the following are the key findings:

1. In Study HMCA,

a.

There is strong evidence that duloxetine 60 mg BID is associated with significant
improvement in pain over placebo treatment. This was supported by the results when
different imputation strategies were applied to the data, as well as by the results of the
continuous responder analyses.

There is also some évidence that duloxetine 60 mg QD is associated with improvement in
pain over placebo after three months of treatment regardless of imputation strategy.

Because of multiplicity concerns, there is not enough evidence to support treatment
difference in patient global improvement between duloxetine 60 mg BID and placebo or
between duloxetine 60 mg QD and placebo. Similarly, there was no evidence to support
treatment difference in FIQ Total score.

Although there is evidence that after three months of treatment, duloxetine 60 mg BID and
duloxetine 60 mg QD are superior over placebo in the improvement in pain, treatment
effect on these two dose groups (i.e. once a day (60 mg/day) regimen and twice a day (120
mg/day) regimen) were similar. In other words, the treatment benefit is almost identical, if
not better in the 60 mg QD regimen. According to the Applicant, a prior study
demonstrated efficacy using duloxetine 60 mg BID; therefore, in this study the 60 mg QD
dose was tested to evaluate the dose response relationship. They claimed that duloxetine 60
mg QD could allow ease of use for patients and potentially improve patient drug
compliance. Therefore, it is important to assess the risk on each dosing regimen to
determine which dosing regimen is more beneficial to patients

Descriptive statistics suggest that FIQ total score and CGI-Severity are trending in the
direction similar to the primary endpoint. However, there is not enough evidence to show
treatment difference between any of the duloxetine groups and placebo in the improvement
from these outcome measures.

There were no remarkable effects of MDD status accotding to the pain endpoint analysis, as
well as patient global improvement score endpoint analysis using different imputation
strategies. Because neatly all subjects (74%) had limited number of patients with MDD at
enrollment, it is difficult to distinguish the possible treatment effects for the subgroups of
MDD status. Nonetheless, it appears that both patients with MDD and without MDD
showed favorable effect (1.e. improvement) in their endpoint mean pain scores. However,
the magnitude of change is greater for patients with MDD.

2. In Study HMCJ, .

a.

After three months of treatment, duloxetine 120 mg QD is associated with significant
improvement in pain, as well as significant improvement in patient global improvement
score over placebo treatment. Like in Study HMCA, these findings were supported by the
results when different imputation strategies were applied to the data, as well as by the result
of the continuous responder analyses on pain.
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Applymg the pre-specified gatekeeper strategy, there is evidence that duloxetine 60 mg QD
is also associated with improvement in pain, as well as unprovement in patient global
improvement score, over placebo treatment.

According to the Applicant, the purpose of the inclusion of duloxetine 20 mg QD was to
establish duloxetine 60 mg QD as a minimum effective dose. Although this dose was not
meant to be included in the analyses and the (adjusted) pairwise comparison test results were
not significant, the treatment effect on this dose is almost similar to duloxetine 60 mg QD
and duloxetine 120 mg QD in both BPI average pain score and PGI-Improvement score. In
fact, the effect of duloxetine 60 mg QD is almost the same as duloxetine 120 mg QD in
both BPI average pain scote and PGI-Improvement score as well. Therefore, it is difficult
to establish that duloxetine 60 mg QD is the minimum effective dose even though
duloxetine 20 mg QD is not significant.

There is not enough evidence to show that duloxetine-treated patients are associated with
significant improvemment in pain at six months, when imputation strategy that correctly
assigns a bad score to dropouts was applied.

Like in Study HMCA, desctiptive statistics suggest that FIQ total score and CGI-Severity are
trending in the direction similar to the primary endpoint. However, there is not enough
evidence to show treatment difference between any of the duloxetine groups and placebo in
the improvement from these outcome measures.

There were no remarkable effects of MDD status accordirig to the pain endpoint analysis, as
well as patient global improvement score endpoint analysis using different imputation
strategies. Because neatly all subjects (76%) had limited number of patients with MDD at
enrollment, it is impossible to distinguish the possible treatment effects for the subgroups of
MDD status. Nonetheless, it appears that both patients with MDD and without MDD
showed favorable effect (i.e. improvement) in their endpoint mean pain scores. However,
the magnitude of change is greater for patients with MDD.

3. In Study HMEH,

a.

Statistically significant persistence of effect was not demonstrated in patients who had at
least 50 % reduction on the BPI average pain score at Week 8 of the open-label phase and
had remained on duloxetine 60 mg in the 52-week double-blind phase. In fact, when
applying an imputation strategy that correctly assigns a bad score to dropouts, less than 50%
of those who responded at Week 8 achieved the same level of response at the end of the
one-yeat double-blind phase (i.e. >50% improvement in pain). Of the approximately 60%
who responded at Week 8 but did not respond at Week 52, approximately 25% completed
the study but did not achieve the level of response seen at Week 8 (i.e. >50% improvement
in pain).

Only 20% of the patients who did not respond at Week 8 (i.e. > 50% improvement in pain)

and were given 120 mg QD during double-blind phase responded at the end of the study.
This implies that increasing the dose did not improve their pain response.
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5.2 CONCLUSIONS AND RECOMMENDATIONS

In view of the statistical findings generated from the analyses conducted: by the Applicant and by me, I
conclude that duloxetine 60 mg BID, duloxetine 60 mg QD, and duloxetine 120 mg QD are efficacious in
reducing pain at three months of therapy. There is also evidence that both duloxetine 60 mg QD and
duloxetine 120 mg QD are associated with improvements in patient global score at three months of therapy.
Because of multiplicity concerns, there is not enough evidence to support treatment difference in patient
global improvement between duloxetine 60 mg BID and placebo, as well as no evidence to support treatment
difference in FIQ Total score or CGI-Severity score in all duloxetine dose groups. However, descriptive
statistics suggest that the patient global, FIQ total scote and CGI-Severity are trending in the direction similar
to the primary endpoint.

There is not enough evidence to show that duloxetine-treated patients are associated with significant
improvement in pain at six months,. Furthermore, there is no evidence that duloxetine continues to
demonstrate a clinically meaningful improvement in the BPI average pain score through 12 months of
treatment. ’
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7 APPENDIX

Appendix 1: Analysis for the Secondary Efficacy Vartables

Study HMBO
Efficacy Vaxable Derivation Analysis

1 All pestbaveline dats in the scute therapy

phase for:
2. Tender Point Thrashold % 18 mdividaal tender points Variatdes 1a to 1g were analyzed by the repeated
b. FK) items of Fatizue, Rest and Stiffiess . measures ayalysis a3 descyibed in Section 9.7.1.11,
¢ BPL Severity and Interferonce <. Each severity score, each interference Primary Efficscy Analysis.
score and the sum of the 7 interference itens
d.  CGI—Severity
e BDEHH twotsl scove e Som of the 21 items
£ BAI total score f Sam of the 21 items
g Number of tender points with lowr threshold | . Number of tender points that had x
threshold of <4 kg/an?
L AR pestbaseline datz for PGEImprovement Viariable 2 was analyzed primarily by a repested
. messayes snalysis. The model was similer © the
ane described in the Section 9.7.1.11, Primary
were no baseline and baseline-by-treatmant efficts
in the model  In addition, the cbserved scores st
ANGVA model 25 desaibed i Section 9.7.1.1,

3. Chanpy fram baseline {o emdpoint: (refer to the definitions xbave) Variatles Ja to Th were anslyzed by the ANCOVA
a.  FEQ pain score modals as described in Section 9.7.1.1, General
b. Tender Point Thruchold Considerstions. Within-group chanpe was anslyzed
c. FB}items of Fatigne, Best sl Stiffness by Stndent™s t-tast. The distitation of the residusl
d. BPFL Severity and Interforence was chacked When the assumptions of nonmality
e CGI - Severity and homogeneity were violsted, fixther spproaches
£ BDI-H twisl score were taken to explare the nature of the distribrtion.
£. BAI totsl score and to make sppropriste stetistical inferences.

h. # of tender points with low threshold
Efficacy Variable Derivation Analysis
4_ Categorical variable:

a.  Respamse rate for FIQ pain soore

b, Sustsined response rate for 24-hour
average pain severity

2. Respanse: at least 30% reduction from baseline to
endpoint

b. Sustained response: at least 30% reduction from
‘beseline to endpoint; with a 30% reduction from
baseline at an esrlier than the last visi#t, aud remained
at least 20% reduction fiom baseline in every visit in
‘between, if there were any intervening visits.

For variables 4a so b proportions were sunmarized
by treatment group and were analyzed by Fishes's
exact st

b. Timeto-first 30% reduction in
Z4-hoar aversge pain severity

2 Fax the sustained responders defined shave,

tima = date of the visit that the esrlisst sustained
regponse was observed — the randomization date;

for the others, time = date of last visit - the
randemization date.

b. For the patients with 2 30% rednction at a visitin
the acoie tharspy phace. time = date of the visit that
the esarlisct 30% reduction was cbsexved — the
randomization date; for the others, tima = date of kast
visit - the randomization date.

For variables 3a and 5b, the Kaplan Maier smvival
curves of time-to-event were calculated by
treatment group. In the calculation, patients who
did not have the event were considered as right-
censcred obzervation. The comparison of the
survival arves smong and between reatment
graaps was condacted by 3 log-rank test and the
Wilcoxon test (using FROC LIFETEST).

Note: Baseline was defined as the last megsorement taken at, or prior to, Visit 3; endpoint was defined as the last ponmissing measuremaent taken & the soate
therspy phase; last visit was defined a3 the visit where the endpoint was assessed.
Abtreviations: CGI-Severity = Clinical Gliobal Fmpressions of Severity; PGI-immrovement = Patisnt Global Impressicus of Improvement; BDI-II = Beck
Depression Inventory- Second Edition; BAI= Beck Anxiety Faventory, #= Number.
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Efficacy Variable

Derivation and Deisils

Anzlysis

1. AUC - pain relief

The relief score at 2 visit is defined as the
Bplzmxgepahséurenmepmﬁnﬂm'
visit mimas the baseline score. The AUC is
the s of each trapezoidal area.
ammsaibadhydxemofr&efm
at two consecutive nonmissing visits md
the side of days between the two visits.

The AUKC will be anatyzed by the ANCOVA model as
described in Section 9.7.1.1, General Considerations.
The distribution of the residuals will be checked
‘When the sssumptions of normality snd homogenaity
are violated, ramk-transfirmad change scores will be
amaltyzed wsing am ANOVA modal with the terms of

2. Chamge from baseline to endpoint:
a2 FIQ total scone
b BPL Severity and Interfovrence

¢ Mean Tender Point Threahold
d. Number of tender points with low threshold

e CGI-Severity
£ HAMB 7 tatal score

| 2. See below for FK} total derivation.

b. B severity for worst pain, least pain,
and pain right now. BPI interference
nomaily, normal work, relstions with
others, sleep, and enfoyment of life In
addition, & mesn intesference score will
be calculated from the seven

.c. Mean of 18 tender puint thresholds.
¢ Number of tender points that havea -

threshold of <4.0 kgfon?,
e No derivationg.
f Sum of 17 HAMD itemms

Vartables 2a to 2f will be analyzed by the ANCOVA
models a3 described in Sectian 9.7.1.1, Geszeral
Considerstions The distribation of the residusts will
‘be checked for all the variables except for
CGE-Severity snd HAMD; 7 total soores, since their
distributions have been shown to be normal in many
previous clinical stodies. When the sssomptions of
rank-transformed chanpe scores will be anatyzed nsing
an ANOVA model with the terms of treatment mnd
investigator.

(continued}

Efficscy Varisble

Derivation and Detasds

Amnatysis

L AUC - pain relief

The relief score at a visit is defined as the
BPY aversge pain score af the particalar
visit minws the baseline score. The AUC is
the suin of each trapezoidal area
circumsaibed by the sides of relief scores
at two consecutive noRMissing visits and
the gide of days between the two visits.

The AUC will be snslyzed by the ANCOVA model as
described in Section 9.7.1.}, General Considerstions.
The distribuiton of the residuals wifl be chacked

are violated, rmk-oansfiwmed change scores will be
analyzed using sa ANOVA model with the terms of
trestment and Ivvestigator

2. Change from baveline te emdpaint-
2. FIQ total score
b. BPE: Severity and Interforence

€. Mean Tendor Paint Threchold
¢. Number of tender points with low threshold

e. CGI-Severity
£ HAMD;7 total score

a. See below for FK) total derivation.

b. BPI severity for worst pain, least pain,
for general sctivity, mood, walking
others, sfeep, and enjoyment of life
addition, 2 mesn interforence score will
be calulated from: fie seven

¢. Mpxn of 18 tender point thrasholds.

-3 Nmnbetct’tmdxpmtsﬁ:ﬁhﬂe:
threshold of <4.0 kgfom?.

e No derivations.

£ Sora of 17 HAMD items.

Variables 25 to 2f will be sualyzed by the ANCOVA
models a3 desaribed i Section 9.7.1.1, Geneyal
Considerstions. The distribution of the residnals will
be chiacked for 21l the varishles except for
CGI-Severity and HAMB;7 total sceres, since their
distritutions have been shown o be noxmal in many
previons clinical stadies. When the assanptions of
rank-transformed change scores will be axalyzed using
an ANOVA model with the terms of treattnent and
imvestigatar.

{comiued}
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3. Al baseline snd posthaseline data during
acute therapy for:
= FIQ otel soove

. BPL Severity and Interforence

. See the following for FIQ total

normally, nonmal work, relstions with
athers, sleep, and enjoyment of life. Tn
addition, s mesn interference score will

Variables 32 to 3f will be analyzed by 2 repeated
meagures anatysic.  The model details will be described

in text beneath the table.

£ HAMD;; totsl score

Surn of 17 HAMD items.

be cakculated from the seven

<. Mean Tender Point Threcshold c Mesn of 18 tender point thresholds

.4 Wumher of tender paints with low threshald - | 4 Number of tender points that have a

threshald of <4.0 kg/an?

e CGl-Severity « No derivations.

£ HAMD; 7 totxl scove £ Sam ef 17 HAMD items.

4. AB posibaseline dita for PGI-Empryevement The abserved scores at each posthaseline visit a3 well
as the Inst sonmissing score {(defined a3 endpoint) will
be analyzad by the ANOVA modal as degcribed in
Secttom 9.7.1.1, General Considerations. In sddition,
the data will also be analyzed by a repeated measiwes

-} analysis. The model will be similar to the one nsed for
the varishlas in the above group, with the modifications
that there are no baseline or baseline-by-treatment
effects in the model.

({cantinued}

3. All baseline and posthaseline dats during

acute therapy for:

a FIQ total score a. See the following for FIQ total Variables 3a to 3f will be axalyzed by 2 repeated

derivation. measares analysis. The model detzils will be dascribed

b BFE: Sewority and Erterievence b. BPI severity for worst pain, least pain, in text beneath the tabla.

far general activity, mood, walking
noraaily, norpsl weak, relations with
others, sleep, and enjoyment of life. In
addition 3 mesn mterfixence soore will
be calcnlated from the seven

interk . .

. Mean Tender Puint Threshold €. Mean of I8 tender point thresholds.

d Number of tender points with low threshold d Number of tender points that kave 2

threshaold of <4.0 kgfam?-

¢ CGE-Severity e No derivations.

4. Al posthaseline dain for PGI-Imprevement

The observed scores st each posthaseline visit as well
125 the Isst nonmissing score (defined a1 endpoint) will
be malyzad by the ANOVA modal 35 desaribed in
Section 9.7.1.1, General Considesations. In sddition,
the data will also be analyzed by a repeated measwres
snalysis. The model will be similar to the one nsed for
the variables in the above group, with the modifications
that there are no baseline or baseline by treatment
effects in the model.

{coniinued)
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5. Cateporical variable:
. Response rate for B average pain scone

b. Sustuined response rate for BPY sverage
pain score

2. Response: at least 30% reduction from
baseline to endpoint.

b. Sustained responcer ot least 30%
reduction from baseline to endpoint; with a
3046 reduction from baseline at @ visit
earlier than the last visit, snd reduction
from baseline remains at Ieast 20% in
every vigit in betweon, if there ave any.

For variables 5a and Sb, proportions will be
mizedhy!rmnmgmupmdwﬂlbemﬂmd
by Fisher's axact test.

6. Time-te-event variable
a. Time-to-first 30% reduction in BPI average
pain score

b. Time-w-sustsined response

2 For patients with 2 30% reduction at 3

visit in the scate therapy phase,
time=date of the visit that the earfiest
3094 reduction 13 chserved - tha
randomization date; for others,
time=date of last visit - the
rmdomization date

b. For the sustained responder defined
above, time—date of the visit which is
response is obgerved minws the
time—date of lzst visit minug the
rndomization date.

For variables 62 and 6b, tie Kaplan-Meier survival
cxves of time-to-event will be caloulsted by trestment
group. In the cakmiation, patients who do not have the
event will be considered as right-censored
observations. The comparison of the survival carves
between ireatment groups will be conducted by a
log-rank test and the Wilcoxon test (using PROC
LIFETEST).

bbreviations: ANCOVA = salysis of covarisnce; AUC = American College of Rhenmatology; BF = Brief Pain Inventary, CGI-Severity = Clinical Global
Impressions of Severity; FIQ = mmmmmmgmummm = Patient Global npressions of Fnprovement; HAMD17 = 17-itam

Hamilton Degression Rating Scale.

Study HMCJ

Bfficacy Variable

Derivation and Details

Anslysis

L Ares uader the curve of pain relief (AUC)

‘The relief score at & visit is dafined a3 the
BPI aversge pain score at the particnlar visit
minus the baseline score. The AUC is the
sem of each trapezoidal ares circumscribed
Yy the relief scores at 2 consecutive
nonmissing visits and the days between the 2
visits.

The AUC wiil be analyzed by the ANCOVA model a3
described in Section 9.7.1.1 with basafine BPI averape
paint as 2 covariate  The distribation of the residusls will
be checked When the assumptions of normality and
hamogeneity are violated, rank-transfivmed change
scores will be ansiyzed using an ANOVA model with the
terms of treatment and investigator.

2. Change frem baseline fo endpaint:
a. FIQ Total scove, physical component, fatigne
o4 rest item

b. BPI: Severity {except for the average pain
itern) and Interference

© Mem Tender Point Threshold
d Number of tender poinis with low threshold

£ HAMDg7 wtal score
h BDI-I total score

e CGI - Severity

£ mmmmmmm
tigne, Redaced i, snd Reducad
il

2. See text below for FIQ total derivation

b. BPI severity for woest pain, least pain,
genersl activity, mood, walking nermally,
norma! work, relations with others, sleep,
and enjoyment of life In addition, 3
mesn verference score will be cakuiated
fram the 7 interforence questions.

C Mean of 1§ tender point thresholds

4. Number of tender points that heve 2 low

threshold ( <4 kg/am?}

£ Each dimension is the sum of 4 items in

the group. If I or move frems are missing

for a given dimension, the scare for that

dimension will be set to misging.

£ Sumof17 HAMD items

b Sumof21 items

Varighles 2 to 7h will be analyzed by the ANCOVA
modals a5 described in Section 9.7.1.1, General
Counsiderstions. The distdbution of the residuals will be
chacked for the variables abtained fiom MFL When fhe
sssumptions of nonmality and homogeneity are viotated,
rank-transformed change scores will be analyzed using am.
ANOVA model with the terms of treatmnent and ’

(contimad)
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8. FIQ Total scove, fatigue and rest item
b. BPI: Severity and Intexference

. Mexn Tendes Point Threchold

d. Number of tender points with low
threshold

e. CGI — Severity

f MFI: General fatigne

g P

b BDI total score

Efficcy Variable Dezivation and Detsils Analysis
3. AR haseline and past-baseline dats st
the Visits in the acate theragy for- (The saxmae as above) ‘Varistles 3a to 3 will be analyzed by a repeated

messares snalysis. The model details will be dascribed in
text beneath the txble

4. Categericall varisble:
a Response rate for BPf sverage pain
score

b Sustzined response rate for BPI average

w endpoiot.
‘baselina to endpoint; with 2 50% reduction from

2 30% reduction from baseline at evexy visitin

a. Respamse st east 50% rednction fiom baseline
b. Sustained respomses at lexst 3046 reduction from

‘baseline at an eartier tham the last visit, with at Jexst

For variables 5a to 55, proportions will be summarized by
treatment group and will be anatyzed by a Fisher's Exact
test

pain score
between, if there are sy mtervening visits.
{cantinned)
Bfficacy Variable Dezivation snd Detsils Anatysis
3. Al haseline sud past-baseline dats at -
the Visits in the acafe therapy for:- {The same as abave)} ‘Variables 3a to 3h will be analyzed by a repeated

a. FIQ Total score, fatipns and rest item
b. BPE: Severity and Interference

. Mo Tender Point Threshold

4. Number of tender points with low
thrashokd .

e CO - Severity

f MFL General fatizue

g PG

b BDI-H total score

measures msalygis. The model details will be described in
text beneath the tyble.

£ Catrgarical variable:
a Respence rate for BP] average pain
Score

b. Sustzined rasponse rate for BPI average
pain score

a2 Response: at least 50% reduction from baseline

to endpoint

b. Sustained response: at least 50% reduction from

bhaseline to endpoint; with a 50% reduction from

baseline at mn egrlier than the last visit, with at least

2 30% rectuction froox baseline at every visitin

' between, if there are any intervening visits.

For variables 5a to 5b, proportions will be summarized by
treatment group 2kl will be anatyzed by a Fisher"s Exact
test.

(continued)

Anslysis

b. Time-to-sustained yesponse

a. For the patients with 1 50% rednction at a visit
in the acute therapy phasa, time = date of the wisit
that the earhiast 5% reduction is observed — the
randomizstion date; for the athers, time = dste of
last visit - the rmdomization date and was
censoved.

b. For the sustained responders defined above,
time = date of the visit which is the esyliest visit
from whidh the sastained response is observed

= date of last visit minos the randomizstion date
and was censored,

For variables 6s and Gb, the Kaplan-Meier sarvival
curves of time-to-ecent will be calcnlstad by treatment
group. In the calcniation, patients who do not have the
event will be cansidered as right-censored observation
The comparison of the survival carves between
treatment proups will be conducted by & log-rank test
and the stmatified loz-rank test controlling for
investigator (using PROC LIFETEST).

Abtreviations: BFI = Brief Pain Fyventory, m=nwgnmmqmmmoﬁm=cmmmm§musﬂmm=
Multidimensional Fatizue Exventory, PGI-Insprovemsent = Patient™s (obal Impressions of Foprovement; HAMD1 7 = | 7-item Hamilton Degressian Rating

Scale.

a2  PGI-Severity measured &t Visit 2 will be used as the contimaons covariste in the model.

Note: “Baseline™ js defined 35 the lact measurement taken at, o prior ta, Visit 2; “endpoim™ fir 3-month snalysis is defined a5 the last nommissing measurement
taken in the acte thexapy phase (st or before Visit 8); “endpoint™ for ~month snalysis is defined a5 the last nonmissing messurement taken in the acute
therapy plus continustion therapy phases (3t or before Visit 11).
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