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1. Introduction
This is a summary review of the third submission by Sprout Pharmaceuticals (the
Applicant) for flibanserin 100 mg taken at bedtime, intended for the treatment of
acquired, generalized hypoactive sexual desire disorder (HSDD) in premenopausal
women. Flibanserin, a serotonin 1A agonist and serotonin 2A antagonist, is a new
molecular entity that is not currently approved in any country for any indication. The
application has received two Complete Response (CR) actions as FDA determined the
overall benefit/risk profile of flibanserin was unfavorable.

2. Background
2.1 Hypoactive Sexual Desire Disorder
From 1987 to 2013, HSDD was defined by the American Psychiatric Association in the
Diagnostic and Statistical Manual of Mental Disorders (DSM) as a distinct entity,
characterized by a deficiency or absence of sexual fantasies and desire for sexual activity
(criterion A)” that causes “marked distress or interpersonal difficulty (criterion B).” 1
Additionally, this disorder cannot be better accounted for by a general medical, other
psychiatric, or a substance or drug-related condition (criterion C). HSDD is classified as
either acquired (symptoms beginning after a period of relatively normal sexual function)
or lifelong (present since the individual became sexually active); in addition, HSDD can
be either generalized (not limited to certain types of stimulation, situations, or partners)
or situational (only occurs with certain types of stimulation, situations or partners).
HSDD, along with disorders of arousal, orgasm, and sexual pain in women, are
1

Diagnostic and statistical manual of mental disorder (DSM), Washington, DC: American Psychiatric
Association: DSM-III-R, published in 1987; DSM-IV, published in 1994; DSM-IV, primary care version,
published in 1995; and DSM-IV-TR (text revision), published in 2000.
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collectively designated female sexual disorder (FSD). In the 5th edition of the DSM
(DSM-5), however, HSDD is no longer listed as a single diagnostic entity because HSDD
was merged with female sexual arousal disorder (FSAD) into a new condition - female
sexual interest/arousal disorder (FSIAD). The implications of this change on current
clinical practice are unknown.
Estimates of the prevalence of HSDD in U.S. women vary widely, depending on the
instruments used for assessment as well as menopausal status of the women studied.
Two large survey studies have estimated the prevalence of HSDD in U.S. premenopausal
women to be 7.7% to 14%,2,3 potentially affecting 5.5 to 8.6 million U.S. women ages 20
to 49. However, methodological limitations inherent in these surveys, such as recall bias
and low response rates (4.8% and 8.2%, respectively in West and Lieblum, et al.), makes
it difficult to estimate the prevalence of HSDD in the U.S.
There are no FDA approved pharmacotherapies to treat HSDD in either women or men.
While psychological interventions – such as cognitive behavior therapy, sex therapy, or
couples therapies – have been shown to decrease symptom severity in women with
HSDD,4 evidence from large, place-controlled clinical trials demonstrating effectiveness
of psychological therapies is lacking. Testosterone has been used widely off-label for
treating HSDD in women. Of note, a testosterone patch was available in Europe for
approximately six years before being withdrawn for business reasons.5

2.2 Regulatory History
The development program for flibanserin as a treatment of HSDD was carried out under
(b) (4)
IND
which was initially opened in 1996 by Boehringer Ingelheim (BI) to
evaluate flibanserin as an antidepressant/anxiolytic due to its agonistic activity at the
serotonin 1A receptor. BI ultimately concluded that flibanserin compared unfavorably
with available selective serotonin reuptake inhibitors (SSRIs) as a treatment for
depression and abandoned further development for depression. However, in Phase 2
trials, flibanserin appeared to have outperformed both placebo and SSRIs in maintaining
sexual function in subjects with major depression.6 This finding underscored the 2002 BI
decision to pursue development of flibanserin as a treatment of female HSDD.
2

West SL, D’Aloisio AA, Agans RP, Kalsbeek WD, Borisov NN, et al. Prevalence of low sexual desire
and hypoactive sexual desire disorder in a nationally representative sample of U.S. women. Arch Intern
Med 2008;168:1441-9.
3
Leiblum SR, Koochaki PE, Rodenberg CA, Barton IP, Rosen RC. Hypoactive sexual desire disorder in
postmenopausal women: U.S. results from the Women’s International Study of Health and Sexuality
(WISHeS). Menopause 2006;13:46-56.
4
Frühauf S, Gerger H, Schmidt HM, Munder T, Barth J. Efficacy of psychological interventions for sexual
dysfunction: a systematic review and meta-analysis. Arch Sex Behav 2013;42(6):915-33.
5
In 2006, Intrinsa TTS (testosterone transdermal system) was approved in Europe for the treatment of
HSDD in surgically menopausal women on concomitant estrogen replacement. In 2012, the marketing
authorization holder, Warner Chilcott, voluntarily withdrew the marketing authorization for “commercial
reasons.”
6
Based on a question “How strong is your sex drive?” included in the Arizona Sexual Experiences Scale
(ASEX).
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The following sections summarize key interactions between FDA and the Applicant.7 A
more detailed account of the regulatory milestones from the IND stage through the first
review cycle is also documented in my CDTL review dated September 26, 2013.
2.2.1 First Review Cycle
The original NDA was submitted on October 27, 2009 and was discussed at the Advisory
Committee on Reproductive Health Drugs (AC) on June 18, 2010.
Pivotal to the indication sought were two Phase 3 clinical trials conducted in North
America, where efficacy was assessed by two pre-specified co-primary endpoints –
satisfying sexual events (SSEs) and sexual desire (measured daily by an electronic diary,
eDiary). Notably, both trials failed to show a statistically significant improvement
relative to placebo in sexual desire. However, both trials demonstrated nominally
statistically significant improvement vs. placebo in sexual desire measured by another
instrument – the Female Sexual Function Index desire domain (FSFI-desire). The
Applicant stated that the results from the secondary FSFI-desire endpoint should be
adequate to support approval.
Most of the AC members did not agree with the Applicant’s proposal to alter the
methodology of analysis post-hoc. The AC voted 10 to 1 that the Applicant had not
provided sufficient evidence of efficacy. Safety concerns raised by the AC included
central nervous system (CNS) adverse events as well as drug-drug interactions (DDI).
The AC ultimately voted unanimously (11 to 0) to not recommend approval because the
benefit shown was not sufficient to offset the risks.8 Following the AC’s
recommendation, FDA issued a Complete Response letter on August 27, 2010, citing
several deficiencies:







Failure to provide substantial evidence of efficacy
Overly restrictive entry criteria for the Phase 3 trials, limiting the
generalizability of data to the intended population
The need for DDI data to characterize the effects of a moderate CYP3A4
inducer, moderate CYP3A4 inhibitor, and weak CYOP3A4 inhibitor (e.g., oral
contraceptives) on flibanserin pharmacokinetics
The need to complete the ongoing, 12-week trial assessing the concomitant use
of flibanserin with selective serotonin or norepinephrine reuptake inhibitors
(SSRIs/SNRIs)
The need for a study to assess effect of concomitant administration of alcohol
and flibanserin
The need for a study to evaluate supra-therapeutic flibanserin doses on vital
signs and the risk of syncope in healthy, premenopausal women

7

Sprout Pharmaceuticals, the current Applicant, acquired rights to flibanserin from BI in 2012.
Transcript for the June 18, 2010 Meeting of the Advisory Committee for Reproductive Health Drugs, at
http://www fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHe
althDrugsAdvisoryCommittee/UCM248753.pdf
8
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The need to further evaluate the risk of accidental injury with root cause
analysis
The need to assess the human abuse potential

The CR letter recommended that the Applicant conduct one new Phase 3 trial with fewer
exclusion criteria to allow enrolment of a broader HSDD population. Given the concerns
with content validity of the two FSFI-desire questions and the long recall period (28
days), the letter also stated that the instrument used to assess effects of flibanserin should
have adequate content/recall validity and measurement properties consistent with the
2009 Guidance on Patient-Reported Outcomes.9
2.2.2 Second Review Cycle
In 2012, rights to flibanserin were acquired by Sprout; Sprout resubmitted the NDA on
March 29, 2013.
The Applicant responded to the CR letter, providing data in an attempt to address each of
the deficiencies outlined by FDA. The submission includes a new clinical trial and
several Phase 1 studies. FDA’s review again concluded that significant safety concerns,
including syncope/hypotension, CNS depression, DDIs, and accidental injuries, could not
be offset by numerically small treatment effects shown in the three clinical trials. While
the third clinical trial (already ongoing at the time of the first CR letter) did assess FSFIdesire as a pre-specified co-primary endpoint, FDA’s concerns that the FSFI-desire
domain may not be optimal to assess sexual desire were not adequately addressed. On
September 27, 2013, FDA issued a second CR letter, again citing a number of
deficiencies:








Continued concerns with the content and recall validity of the FSFI-desire
instrument used to assess sexual desire
Concern about how healthcare providers would identify appropriate candidates
for flibanserin, taking into account the change in DSM diagnostic criteria
Concern with residual (next-day) psychomotor impairment from night time
administration of flibanserin given the long half-life (11 hours) and the sedative
properties of flibanserin
Concerns with the findings from the alcohol interaction study (syncope, severe
hypotension) which enrolled predominantly men (23 men, 2 women)
Concern for increased incidence of appendicitis in flibanserin-treated subjects
over placebo in the clinical program
Discrepant animal carcinogenicity studies – dose-dependent increase in incidence
of mice mammary tumor but negative findings in rats – can neither confirm nor
exclude a clinical risk of breast cancer in human
Unresolved metabolic pathways for flibanserin clearance in light of unexpectedly
greater increase in flibanserin exposure when co-administered with a moderate

9

2009 Guidance for Industry: Patient-Reported Outcome Measures: Use in Medical Product Development
to Support Labeling Claims, at http://www.fda.gov/downloads/Drugs/.../Guidances/UCM193282.pdf
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CYP3A4 inhibitor (fluconazole) than when co-administered with a strong
CYP3A4 inhibitor (ketoconazole)
Concern with flibanserin being a P-gp inhibitor given the increase in digoxin level
when co-administered with flibanserin

The second CR letter requests that the Applicant conduct additional pharmacokinetic
investigations to examine whether additional enzymes, such as CYP2C9 or CYP2C19,
contribute to the metabolism of flibanserin. The letter also recommended a driving
simulation study to assess the potential for impaired next-day driving. The applicant was
further asked to propose: 1) strategies to mitigate risks of syncope, hypotension, and
accidental injuries; 2) strategies to ensure moderate and strong CYP3A4 inhibitors would
not be co-administered with flibanserin; and 3) a plan to assess whether increased
incidence of appendicitis is drug-related; and 4) a plan to assess clinical risk of breast
cancer.
2.2.3 Formal Dispute Resolution Request (FDRR)
On December 3, 2013, the Applicant filed an appeal to the Office of New Drugs (OND),
asking OND to overturn the September 27, 2013 CR action without requiring additional
data or analyses. The Applicant specifically took issue with the conclusion in the CR
letter that the “treatment benefits observed with flibanserin do not outweigh the
substantial safety concerns.” After his review, Dr. John Jenkins, the Director of OND,
denied the appeal on February 7, 2014. Agreeing that the treatment effects of flibanserin
in HSDD did not outweigh the safety concerns identified, Dr. Jenkins concluded that the
benefit/risk assessment made [by the Division/ODE3] was “sound and did not deviate
from Agency precedent for similar decisions.”
As a path forward, Dr. Jenkins recommended that the Applicant fully address the issues
raised by the second CR letter, and in particular, the requests to conduct the driving study
and assess other enzymes involved metabolic pathways.

2.2 Overview of Clinical Data
This second Complete Response was submitted on February 18, 2015. In response to the
deficiencies in the second CR letter and Dr. Jenkin’s request, the submission includes
data from a driving simulation study and clinical pharmacology investigations to
elucidate potential metabolic pathways of CYP2C9 and CYP2C19 enzymes; no new
efficacy data were included.
In all, data provided by the Applicant to support the HSDD indication in premenopausal
women include the following:
 7 bioavailability studies
 21 pharmacokinetic (PK) studies
 7 pharmacodynamic (PD) studies
 3 combined PK/PD studies
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7 non-drug studies to validate the diagnostic and patient recorded outcomes
instruments
9 efficacy trials for major depression in women and men (Phase 2)
11 efficacy/safety trials for HSDD in premenopausal women (Phase 2 and Phase
3)

Phase 2 and Phase 3 HSDD trials are summarized in
Table 1 below.
Table 1. Overview of clinical safety and efficacy trials- HSDD
Study
Objective
Design
Flibanserin Doses
(mg)
Phase 2 Studies
511.68
Proof of Concept
R, DB, PC 50 BID;
Efficacy/Safety
option to ↑ to 100 mg
US
BID
511.69
Proof of Concept
R, DB, PC 50 BID;
Efficacy/Safety
option to ↑ to 100 mg
US
BID
Phase 3 Studies – Primary Efficacy Trials
511.71
Pivotal Efficacy/Safety
R, DB, PC 50 qhs
100 qhs
US/Can

511.75
US/Can

511.147
US
511.70
US

511.77
EU

Duration
(wks)

Flibanserin - 77
Placebo - 75

12

Flibanserin - 76
Placebo - 75

12

Flibanserin – 585
- 295 @ 50 qhs
- 290 @ 100 qhs
Placebo - 295
Pivotal Efficacy/Safety
R, DB, PC 25 BID
Flibanserin - 1,185
50 BID (titrated)
- 396 @ 25 BID
100 qhs (titrated)
- 393 @ 50 qhs
- 396 @ 100 qhs
Placebo - 399
Pivotal efficacy/safety
R, DB, PC 100 mg qhs
Flibanserin – 543
Placebo - 547
Phase 3 Studies – Supportive Efficacy Trials
Efficacy/Safety
R, DB, PC 25 BID
Flibanserin - 1,042
50 qhs
- 350 @ 25 BID
50 BID
- 340 @ 50 qhs
- 365 @ 50 BID
Placebo - 350
Efficacy/Safety
R, DB, PC 50 qhs
Flibanserin – 631
- 314 @ 50 qhs
100 qhs (titrated)
- 317 @ 100 qhs
Placebo - 318
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511.74
Part 1

Long-term safety

511.74
Part 2
US/Can

Withdrawal effects

511.84
US

Long-term safety and
efficacy;
Flexible-dose

511.118
EU

Long-term safety and
efficacy

511.114
US

Safety , tolerability and
withdrawal in patients
taking concomitant
SSRI or SNRI

511.133
US

Safety and efficacy
(extension from Study
147)

Phase 3 Special Studies
Openflexible regimen: 50
label, (24+ qhs
wk)
50 BID
R, DB, PC 100 qhs
(24 wk)
Openlabel,
uncontrolle
d
Openlabel,
uncontrolle
d
DB, PC,
parallel
group,
multiple
dose
increasing
Openlabel,
uncontrolle
d

Open-label, all on
flibanserin – 749

24

Double blind:
163 on flibanserin,
170 on placebo

24

Flibanserin - 1,814
from Studies
511.70, 511.71 &
511.75
Flibanserin - 480
from Study 511.77

52

50 mg plus placebo x
14 days, ↑ to 100 mg
100 mg qhs

Flibanserin – 73
- 45 @ 50 qhs,
uptitrated to 100 qhs
- 28 @ 100 qhs
Placebo – 38

12

100 qhs

Flibanserin – 347

28

flexible regimen: 50 or
100 qhs
25 or 50 BID
flexible regimen: 50 or
100 qhs
25 or 50 BID

28

R = randomized; DB = double-blind; PC = placebo-controlled; O = open-label; SD = single-dose
SSRI = selective serotonin reuptake inhibitors; SNRI = serotonin/norepinephrine reuptake inhibitors
Sources: NDA 22526, ser 0062. Module 5.2 – Listing of Clinical Trials, pp14-16, and Table 1.1:2, p 13, Table 3.1.1: 1,
p 47, and Table 3.1.1: 2, p 48 in the Summary of Clinical Efficacy

Additionally, there were two Phase 3 trials (Studies 511.130 and 511.156) assessing
flibanserin for HSDD in postmenopausal women. The trials in postmenopausal women
(b) (4)
were not extensively reviewed by FDA because the Applicant is not
seeking to
market flibanserin as an HSDD treatment in postmenopausal women.

2.3 Review Strategy
In preparing this review, I have considered the applicant’s submissions to all three review
cycles, the transcript from the 2010 meeting of Advisory Committee for Reproductive
Health Drugs, draft transcript/recommendations from the June 4, 2015 joint meeting of
the Bone, Reproductive and Urologic Drugs Advisory Committee (BRUDAC) and the
Drug Safety and Risk Management (DSaRM) Advisory Committee, and the following
FDA reviews:



Primary clinical review (Dr. Catherine Sewell for efficacy and Dr. Olivia Easley
for safety, DBRUP)
Statistical review (Dr. Kate Dwyer, Office of Biometrics)
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Clinical pharmacology review (Dr. LaiMing Lee, Division of Clinical
Pharmacology 3, DCP3, Office of Clinical Pharmacology/Office of Translational
Science, OTS) and the Supervisory Memo (Dr. Dennis Bashaw, DCP3)
Risk evaluation and mitigation strategy review (Dr. Somya Dunn, Division of
Risk Management, DRISK/Office of Medication Error Prevention and Risk
Management, OMEPRM/Office of Surveillance and Epidemiology, OSE)
Pharmacology/toxicology reviews (primary review by Dr. Alexander Jordan,
secondary review by Dr. Lynnda Reid, and tertiary review by Dr. Abigail Jacobs)
CMC review (Dr. Zhengfang Ge, Branch V, Division of New Drug Products
II/Office of New Drug Products, ONDP/Office of Pharmaceutical Quality, OPQ)
Biopharmaceutics review (Dr. Vidula Kolhatkar, Branch II, Division of
Biopharmaceutics/ONDP/OPQ).
Human Abuse Potential Study review (Dr. Katherine Bonson, Controlled
Substance Staff)
Consultative review on study endpoints (Dr. Ashley Slagle, Clinical Outcome
Assessments Staff, Office of New Drugs)
Consultative review by the Division of Neurology Products (Dr. Ronald Farkas,
DNP)
Reviews for postmarketing study protocols (Dr. Monique Falconer, Division of
Epidemiology II, DEPI II/Office of Pharmacovigilance and Epidemiology, OSE)
Review on postmarketing requirement for assessing pregnancy outcomes in
women exposed to flibanserin (Dr. Leyla Sahin, Division of Pediatric And
Maternal Health, OND)
Proprietary name review (Dr. Loretta Holmes, Division of Medication Error
Prevention and Analysis, DMEPA/OMEPRM/OSE)
Labeling review (Dr. Lynn Panholzer, Division of Consumer Drug Promotion,
Office of Prescription Drug Promotion, OPDP, Office of Medical Policy, OMP)
Labeling review for carton and container labeling (Dr. Walter Fava, Division of
Medication Error Prevention and Analysis, DMEPA/OMEPRM/OSE)
Labeling review for Medication Guide (Dr. Karen Dowdy, Division of Medical
Policy Programs, Office of Medical Policy Initiatives, OMP)

3. CMC/Device/Biopharmaceutics
3.1 General Product Quality Considerations
The drug substance, flibanserin, is a new molecular entity. CMC review of the first two
submissions to this NDA identified no deficiencies, other than the need to agree on
labeling.
In a review dated July 16, 2015, the CMC review team reaffirmed that the application has
provided sufficient information to assure identity, strength, purity, and quality of the drug
product.
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3.2 Biopharmaceutics
Subsequent to Sprout’s acquisition of flibanserin from BI, one alteration was made to the
composition and components of the drug product. This change involved using a new
colorant as a coating agent for the oral tablet and necessitated new data to support the
dissolution profile. An assessment by the biopharmaceutics review team found the
dissolution data adequate. Per a review dated May 26, 2015, the biopharmaceutics review
team recommended approval of this NDA from their perspective.

3.3 Facilities Review/Inspection
In this submission, Sprout proposed a new manufacturing facility
to replace
BI’s facilities proposed in previous submissions. The July 16, 2015 CMC review
documents an overall “Acceptable” recommendation on this facility, issued by the Office
of Compliance on June 29, 2015.
(b) (4)

4. Nonclinical Pharmacology/Toxicology
There were no outstanding nonclinical issues remaining from the first two review cycles
and no new nonclinical data were included in this resubmission. In reviews dated July
16, 2015, August 10, 2015, August 12, 2015, respectively the pharmacology/toxicology
review team again noted no approvability issues from the nonclinical perspective.

4.1 Carcinogenicity
Flibanserin is not considered to be genotoxic or mutagenic. A two-year carcinogenicity
study showed a statistically significant, dose-related increase in the incidence of
malignant mammary gland carcinoma in female mice at drug levels approximately 3 and
10 times the recommended human dose.10 This effect was not seen in male mice or in
rats of either gender. A review by FDA’s Executive Carcinogenicity Assessment
Committee (ECAC) concluded that “the increased incidences of…mammary
adenocarcinomas plus adenocanthomas (combined) were drug related in female mice.” 11
According to the secondary pharm/tox review dated August 10, 2015, statistically
significant increases were also seen for combined hepatocellular adenomas/carcinomas in
female mice treated with flibanserin at 10 times the recommended clinical dose based on
AUC. In male mice treated with flibanserin, a statistically significant increase in
hepatocellular carcinomas was seen at 8 times the recommended clinical dose based on
AUC.
The ECAC recommended inclusion of the findings of mammary carcinomas and
hepatocellular carcinomas in mice in the label.
10

Both the pharmacology/toxicology review dated July 16, 2015 and the briefing document to the June 4,
2015 Advisory Committee stated that malignant mammary tumors in female mice occurred at drugs
exposure at 4 and 13 times the clinically recommended dose; the pharm/tox reviews from the first two
review cycles stated the exposures were 3 and 10 times of clinical recommended dose. On July 17, 2015,
the reviewer clarified in electronic mail communications that the exposures should be 3 and 10 times the
clinically recommended dose, calculated based on steady state in humans using 100 mg once daily.
11
IND (b) (4) , Executive Carcinogenicity Assessment Committee meeting minutes, dated May 29, 2008.
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CDTL comment:
Although it is reassuring that the mammary tumor signal was only observed in a single
gender in one species, I do not believe this signal should be readily dismissed, given the
low drug exposure at which malignancy was seen and the intended target population
being predominantly healthy premenopausal women who may use this product
chronically. Because the mechanism of mammary tumor development in mice is not
known, absence of this signal in rats cannot completely exclude a clinical risk in human.
In light of the discordant mammary tumor findings in mice and rats, I agree with the
pharm/tox review team that additional nonclinical studies would not be helpful in
clarifying this risk in humans. In his review for the original NDA, dated July 10, 2010,
the reviewer recommended that “flibanserin be contraindicated in women with an
increased risk of breast cancer and that women taking flibanserin be followed postapproval, if possible.”12 However, in his review dated July 16, 2015, the pharm/tox
reviewer stated that the “incidence of mammary tumors in mice while significantly
elevated compared to concurrent controls, was only somewhat higher than the historical
control maximum, thus the risk, if any, for breast cancer in women seems slight.” The
rationale for the revised risk assessment is unclear to me.
Of note, the supervisory pharm/tox review, dated August 10, 2015, recommends that
“women be advised of this potential increase in risk for breast cancer by including it
under Warnings and Precautions to aid patients in making informed decisions regarding
their health care.” I concur with including the mice mammary tumor information under
Warnings and Precautions. Because the clinical risk is unknown, it would be difficult to
suggest any recommended course of action in labeling.

4.2 Reproductive Toxicity
Data in pregnancy were obtained from pregnant rats and rabbits; the July 16, 2015
pharm/tox review discussed the following data:
Data in rats:
During organogenesis, pregnant rats administered 400 mg/kg/day dose (the highest dose
tested) was associated with “significant maternal toxicity as evidenced by severe clinical
signs and marked reductions in weight gain during dosing. Decreased fetal weights,
increases in the incidence of decreased ossification of the forelimbs and increased lumbar
vertebrae, and two fetuses with anophthalmia were observed in the litters of high dose
dams.” The no observed adverse effect level (NOAEL) for maternal and embryofetal
toxicity was 80 mg/kg/day (15 times clinical exposure based on area under the curve,
AUC).
When pregnant rats were given flibanserin during Day 6 to Lactation Day 21 to assess
peri- and post-natal development, all doses administered resulted in sedation and
decreases in body weight gain during pregnancy; the high dose 200 mg/kg/day (> 15
12

NDA 22526, Nonclinical Review by Dr. Jordan Alexander, dated July 7, 2010.
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times clinical exposure) was associated with clinical signs of toxicity in pregnant and
lactating rats.
Data in rabbits:
In pregnant rabbits administered flibanserin at doses of 40 and 80 mg/kg/day during
organogenesis, “marked decreases in maternal body weight gain (>75%), abortion and
complete litter resorption were observed…indicating significant maternal toxicity at
these doses.” Increases in resorptions and decreased fetal weights were observed at ≥
40 mg/kg/day. No treatment related teratogenic effects were observed in fetuses at any
dose level. The NOAEL for maternal and embryofetal effects was 20 mg/kg/day (3-4
times clinical exposure based on AUC).
CDTL comment:
I agree with the pharm/tox reviewer’s recommendation that flibanserin be used during
pregnancy “only if the potential benefit justifies the potential risk to the fetus.” If
flibanserin is approved, the labeling should reflect this recommendation.
Furthermore, because pregnant women were excluded during the clinical development
program, and limited outcome data are available on the women who became pregnant in
the trials, safety data regarding exposure during pregnancy are lacking. Post-approval
studies to assess outcomes following exposure in pregnancy are important to help
characterize flibanserin’s safety in pregnancy. In the July 24, 2015 consultative review,
the Division of Pediatric and Maternal Health (DPMH) stated that a pregnancy exposure
registry is “the Agency’s preferred method for post-marketing data collection in
pregnant women due to the prospective method of data collection, which minimizes the
biases of retrospective data collection.” Thus, if flibanserin is approved in this cycle, a
pregnancy registry should be part of the postmarketing requirement.

4.3 Lactation
Flibanserin is excreted in rat milk. The risk to a breastfed infant if the mother is exposed
to flibanserin is unknown. Specifically, it is unknown whether flibanserin is present in
human milk, whether it has effects on the breastfed infant, or whether it affects milk
production. Therefore, women who are nursing should not take flibanserin if it is
approved.

5. Clinical Pharmacology
Flibanserin exhibits agonist activity at the serotonin 1A receptor and antagonist activity at
the serotonin 2A receptor. To a lesser extent, flibanserin also binds to dopamine D4,
serotonin 2B, and serotonin 2C receptors. Flibanserin is rapidly absorbed, achieving
maximum concentration (Tmax) one hour following oral administration. The elimination
half-life is 9.3 hours following a single 100 mg dose and 11.4 hours at steady state,
respectively. Steady state is achieved after three days. Key elements of the entire
clinical pharmacology program are summarized in Table 2 and Table 3. Relevant
findings are discussed in relevant sections to follow.
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Table 2. Overview of key PK studies
Study
Objective
Design
SPR-12- Evaluate effects of
R; O; 2-way
01
fluconazole (a
crossover
moderate CYP3A4
inhibitor) and
grapefruit juice on
flibanserin

Doses (mg)
100 mg flibanserin
single dose +
400 mg fluconazole &
200 mg fluconazole
qd x 5 days, or
Single 8-oz glass
grapefruit juice
100 mg flibanserin,
single oral dose +
200 mg etravirine
bid x 15 days
100, 150, 200, and
250 mg single dose
flibanserin;
*Planned 300 mg
cohort was cancelled
for safety reason
100 mg flibanserin,
single dose

SPR-1202

Evaluate effect of
etravirine (a moderate
CYP3A4 inducer)

R; O; 2-way
crossover

SPR-1204

Evaluate effect of
standard and
supratherapeutic doses
of flibanserin

SPR-1406

Evaluate flibanserin PK
in relation to CYP2C19
and CYP2C9
genotypes

R; O;
1st phase: 3-way
crossover
2nd phase:
parallel group,
dose escalation
O

511.67

Evaluate effect of
hepatic impairment

O; parallel group
(matched pairs)

50 mg flibanserin,
single dose

511.86

Evaluate effect of
rifampin (a strong
CYP3A4 inducer)
Evaluate effect of
flibanserin on oral
contraceptives (weak
CYP3A4 inhibitors)
Evaluate effect of renal
impairment

R; O; 2-way
crossover

50 mg flibanserin
single dose + rifampin
600 mg qd x 9 days
100 mg flibanserin qd
x 14 days + single
dose 30 mcg EE/150
mcg LNG
50 mg flibanserin,
single dose

511.93

511.96

R; O; 2-way
crossover

O; parallel group
(matched pairs)

511.111

Evaluate effect of
ketoconazole (a strong
CYP3A4 inhibitor)

R; O; 2-way
crossover

511.158

Evaluate effect of
multiple dose
flibanserin on singledose digoxin

R; O; 2-way
crossover

50 mg flibanserin
single dose +
ketoconazole 400 mg
qd x 5 days
100 mg flibanserin
daily x 5 days + 0.5
mg of single dose
digoxin

# Enrolled Subjects
26 healthy female
subjects

30 healthy female
subjects

20 healthy female
subjects

24 female subjects
(healthy subjects; EM
of CYP29 and
CYP2C19; PM of
CYP2C9; PM of
CYP2C19
28 male and female
subjects (healthy and
hepatically impaired
subjects)
24 healthy female
subjects
24 healthy female
subjects

35 male and female
subjects (healthy and
renally impaired
subjects)
24 healthy female
subjects

24 healthy subjects (11
men and 13 women)

R = randomized; DB = double-blind; PC = placebo-controlled; O = open-label; SD = single-dose; EM = extensive
metabolizer; PM = poor metabolizer; EE = ethinyl estradiol; LNG = levonorgestrel
Sources: NDA 22526, ser 0062. Module 2.7.6 –Listing of Clinical Studies Table 5.2
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Table 3. Overview of key PD studies
Study
Objective
Design
SPR-12- Evaluate the interaction R; O; 5-way
03
with ethanol
crossover

SPR-1401

Evaluate next-day
residual effect of
flibanserin on simulated
driving

R; DB; PC; 4period crossover

511.90

Evaluate effect of
flibanserin on the QT
interval

DB; R; PC and
active controlled,
4-way crossover

Doses (mg)
100 mg flibanserin,
0.4 mg/kg and 0.8
mg/kg ethanol;
matching placebo
100 flibanserin qd x 7
days;
100 mg flibanserin qd
x 6 then 200 mg
flibanserin;
7.5 mg zopiclone qd
x 7 days
50 mg bid and 100
mg tid flibanserin x 5
days + moxifloxacin
400 mg, single dose

# Enrolled Subjects
25 healthy subjects (23
men, 2 women)

83 healthy female
subjects

56 healthy male and
female subjects

R = randomized; DB = double-blind; PC = placebo-controlled; O = open-label; SD = single-dose
Sources: NDA 22526, ser 0062. Module 2.7.6 –Listing of Clinical Studies Table 5.2

Flibanserin is primarily metabolized by CYP3A4 and to a lesser degree by CYP2C19.
As suggested by data from the thorough QT study (Study 511.90), no significant QT
prolongation effect was noted when a supratherapeutic dose of flibanserin was studied
(100 mg tid).13
The clinical pharmacology database features a collection of significant adverse events
such as severe hypotension and syncope that are not typically observed in Phase 1
studies. The safety findings will be described in Section 8 of this review.

5.1 Interaction with Alcohol
In response to the first CR letter, the Applicant conducted Study SPR-12-03 to evaluate
the pharmacokinetics (PK) and pharmacodynamics (PD) of simultaneous ethanol
administration with flibanserin, both dosed in the morning with all alcohol to be
consumed over at most 10 minutes. SPR-12-03 was a randomized, double-blind, singledose, 5-way cross-over study conducted in 25 healthy subjects (23 men and 2
premenopausal women) who were moderate drinkers (≥ 5 drinks per week) at enrollment.
The Applicant claimed that they had difficulty recruiting women who are moderate
drinkers to participate. Concentrations of ethanol studied were 0.4 g/kg and 0.8 g/kg.14
Based on PK parameters, concomitant administration with ethanol does not appear to
increase flibanserin exposure. In contrast, PD assessments suggested that ethanol

13

Clinical Pharmacology Review, original NDA, dated August 26, 2010.
http://www.cdc.gov/alcohol/faqs.htm#standDrink – CDC definition: the 0.4 g/kg dose is equivalent to
two 12-ounce cans of beer containing 5% alcohol content, two 5-ounce glasses of wine containing 12%
alcohol, or two 1.5-ounce shots of 80-proof spirit in a 70 kg person.
14
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augmented the effect of flibanserin on central nervous system (CNS) depression and
orthostatic vital signs.
When flibanserin was administered alone, 67% (16/24) of subjects reported experiencing
somnolence; notably, the incidence of somnolence in the flibanserin-treated group was
greater than that in either low-dose ethanol alone (37.5%, 9/24) or high-dose ethanol
alone (60%, 15/25) groups. The addition of ethanol to flibanserin further increased the
incidence of somnolence to approximately 74% (17/23) and 92% (22/24) with 0.4 and 0.8
g/kg ethanol, respectively. Importantly, the PD effects of alcohol were assessed only up
to 4 hours post-dose, at which time full recovery from the CNS depression had not
occurred. Therefore, the time course for full recovery from the ethanol/flibanserin
interaction remains unknown.
Study SPR-12-03 also assessed for orthostatic vital signs (defined by an increase of ≥ 20
beats per minute, bpm, in pulse rate or a decrease of ≥ 20 mmHg in blood pressure from
sitting to standing position). Orthostatic hypotension was observed with flibanserin alone
and when flibanserin was co-administered with both ethanol concentrations. The
hypotensive effect of the interaction can be profound – in four male subjects (17%, 4/23)
receiving low dose ethanol, the magnitude of the systolic blood pressure reductions
ranged from about 28 to 54 mmHg and the magnitude of the diastolic blood pressure
reductions ranged from about 24 to 46 mmHg. All four subjects received medical
intervention. One of these subjects also experienced syncope; his blood pressure at the
time of the event was 83/49 mmHg (baseline blood pressure was 120/75 mmHg). In
addition, subjects receiving flibanserin and high dose ethanol also exhibited similar
decreases in blood pressures. When standing from a sitting position, the magnitude of
systolic blood pressure reduction in six male subjects (25%, 6/24) ranged from 22 to 48
mmHg and the reduction in diastolic blood pressure ranged from 0 to27 mmHg. One of
the six subjects needed ammonia salt and leg elevation.
Effects on CNS depression and blood pressure from the interaction between both doses of
ethanol and flibanserin are depicted graphically in Figure 1 below.
Figure 1. Percentage of subjects experiencing somnolence and orthostatic hypotension according to
treatment group, flibanserin/ethanol interaction study, SPR-12-03

Source: Clinical Memorandum, page 60. FDA briefing document to the June 4, 2015 Advisory Committee
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CDTL comment:
Flibanserin itself exhibits CNS-depressive and orthostasis-inducing properties, which are
exacerbated by concomitant ethanol administration. Six subjects (24%, 6/25) in this
alcohol study had syncope or symptomatic hypotension such that they required medical
intervention with either ammonia salt or placement supine or in Trendelenberg position.
It should be emphasized that subjects in Study SPR-12-03 were accustomed to moderate
intake of ethanol (consuming an average of approximately 5 to 21 units of alcohol per
week). Despite FDA’s recommendation that the study enroll only women or at least have
a pre-specified minimum number of women,15 Study SPR-12-03 enrolled predominantly
male subjects (23 of 25). Female patients who are naïve to the effect of ethanol would
likely respond more dramatically to the synergistic effect of flibanserin and ethanol. In
my opinion, for a condition such as HSDD that is not life-threatening, the results of Study
SPR-12-03 are sufficient to render the benefit/risk profile untenable because the use of
alcohol in the general population – with or without HSDD – is prevalent.
I find the Applicant’s contention that they had difficulty recruiting moderate female
drinkers to enroll in this study difficult to accept. The Applicant should have conducted a
dedicated alcohol interaction study in women, the only gender for whom this drug is
indicated. Until such a study has been done – to assess different doses of alcohol taken,
and at various time points relative to flibanserin administration – to better simulate real
world settings, this NDA should not be approved.

5.2 Extrinsic and Intrinsic Factors that Increase Flibanserin Exposure
5.2.1 CYP3A4 inhibitors
The CYP3A4 isoenzyme is primarily responsible for the metabolism of flibanserin. An
extensive list of prescription drugs and dietary supplements including CYP3A4 inhibitors
were prohibited during the pivotal Phase 3 trials.
Strong CYP3A4 inhibitors
In the original NDA, the Applicant submitted results from Study 511.111 to assess the
effect of a strong CYP3A4 inhibitor, ketoconazole, on flibanserin exposure. It should be
noted that the dose of flibanserin used in this study was 50 mg, half of the clinically
recommended dose. Concomitant administration of ketoconazole increased flibanserin
AUC0-inf 4.5-fold (450%) and Cmax 1.8 fold (80%) compared to when flibanserin was
given alone.
Moderate CYP3A4 inhibitors
In response to the first CR letter, the Applicant conducted Study SPR-12-01 to assess the
effects of moderate CYP3A4 inhibitors (e.g., grapefruit juice and fluconazole) on
flibanserin exposure.

15

Advice letter under IND (b) (4) , dated October 19, 2012. Although the advice letter is silent on the
minimum number of women that should be included in SPR-12-03, the clinical review team recommended
this minimum number to be about 15 (see clinical review dated October 11, 2012).
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A single dose of 100 mg flibanserin administered with one 8-oz glass of regular strength
grapefruit juice, a moderate CYP3A4 inhibitor, resulted in an increase in flibanserin
Cmax and AUC0-inf of 10% and 38%, respectively.
PK results from concomitant administration of fluconazole and flibanserin were
unexpected. Fluconazole, a moderate CYP3A4, resulted in a 2.2-fold increase in Cmax
and 7.0-fold increase in flibanserin exposure by AUC0-inf. Additionally, the mean
terminal half-life of flibanserin increased from 10 to 23 hours. The 7-fold increase in
flibanserin exposure exceeded the 4.3-fold increase seen with ketoconazole, a strong
CYP3A4 inhibitor. In the review dated August 29, 2013, the clinical pharmacology team
noted that fluconazole “is an inhibitor of multiple CYP enzymes (3A4, 2C9, and 2C19)”
and that results of this study “suggest that flibanserin may be metabolized by additional
CYP enzymes.” In the second CR letter, the Applicant was requested to “identify
enzymes other than CYP3A4 that potentially contribute to the metabolism of flibanserin.”
CDTL comment:
Four combined cases of syncope and severe hypotension were observed in Studies
511.111 and SPR-12-01. The magnitude of increase in flibanserin exposure when used in
combination with strong or moderate CYP3A4 inhibitors could lead to many such
adverse events if flibanserin is made available. Even if the use of strong or moderate
CYP3A4 is contraindicated, existing automatic screening systems in pharmacies may not
eliminate concomitant use.
Weak CYP3A4 inhibitors
The Applicant provided a report of a meta-analysis (Report U10-2254-01) of Phase 1 PK
data in women who received concomitant oral contraceptives (OC) and various doses of
flibanserin. This analysis included seven studies in which a total of 39 subjects were
administered an OC and flibanserin doses ranging from 25 to 100 mg. The estrogen
component of OCs – ethinyl estradiol – is a weak CYP3A4 inhibitor. The reference
population consisted of 114 healthy females who received flibanserin only.
Based on the Applicant’s meta-analysis, total flibanserin AUC was 42% higher after
single dose and 44% higher at steady state when oral contraceptives were taken
concomitantly.16 Flibanserin peak exposure (Cmax) was 12% and 33% higher after
single dose and at steady state, respectively.
5.2.2 Hepatic Impairment
In the original NDA, the Applicant provided Study 511.67, which assessed the influence
of hepatic impairment on the pharmacokinetics of flibanserin. A total of 10 patients with
mild impairment (Child-Pugh classification A: score 5-6) and 4 with moderate
impairment (Child-Pugh classification B: score 7-9) completed the study. Because of the
small number of subjects with moderate hepatic impairment, results from the two

16

CR dated March 29, 2013, Module 5.3.5.3 Amendment Study Report to 511-Meta-analysis PK3 (U102254-01).
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subgroups were pooled – flibanserin exposure increased 4.5-fold (450%) in these 14
patients with hepatic impairment, compared to those with normal hepatic function.
CDTL comment:
If flibanserin is approved, it should be contraindicated for use in patients with any degree
of hepatic impairment given the extent of increase in flibanserin exposure. The magnitude
of such increase would significantly raise the risk of hypotension, syncope, and CNS
depression.
5.2.3 CYP2C19 Polymorphism
In response to the second CR letter, the Applicant conducted Study SPR-14-06 to
evaluate the contribution of CYP2C19 and CYP2C9 to overall clearance of flibanserin.
Flibanserin exposure was assessed in healthy premenopausal women with either
CYP2C19 or CYP2C9 poor-metabolizer (PM) genotype and compared to exposure in
those CYP2C19 and CYP2C9 with extensive-metabolizer (EM) genotype. As stated in
the clinical pharmacology review dated July 17, 2015, “Comparing flibanserin exposure
from a CYP2C9 PM to a CYP2C9 EM is analogous to comparing flibanserin exposure
with and without a strong CYP2C9 inhibitor.”
In women who were CYP2C19 PM, Cmax and AUC0-inf of flibanserin 100 mg once daily
increased 49% and 34%, respectively, compared to exposures among CYP2C19 EM.
CYP2C9 metabolizer status did not appear to significantly affect flibanserin exposure.
The frequencies of poor metabolizers of CYP2C19 are approximately 2–5% among
Caucasians and Africans and approximately 2–15% among Asians.17

5.3 Drugs that Decrease Flibanserin Exposure
Co-administration of CYP3A4 inducers and flibanserin significantly decreases flibanserin
exposure compared to when flibanserin is administered alone. In Study 511.86,
concomitant administration with rifampin, a strong CYP3A4 inducer, resulted in nearcomplete clearance of flibanserin from the plasma (decreasing exposure by 95%). In
Study SPR-12-02, concomitant administration with etravirine, a moderate CYP3A4
inducer, decreased flibanserin by approximately 21%. Use of flibanserin with CYP3A4
inducers would not be recommended.

5.4 Flibanserin Administered at Standard and Supratherapeutic Doses
In response to the first CR letter, Study SPR-12-04 was conducted to assess tolerability
and PK/PD parameters of standard and supratherapeutic flibanserin doses. The study was
a 2-period, 3-treatment, double-blind, placebo-controlled, single-dose study in 12 healthy
female subjects. The primary objective was to evaluate orthostatic changes following
therapeutic and supratherapeutic single oral doses of flibanserin. Period 1 was a
sequential, ascending dose (100, 150, and 200 mg), crossover study that included 3
cohorts of 4 subjects each. Period 2 was a randomized, double-blind, placebo-controlled,
17

Clinial Pharmacogenetic Implementation Consortium. https://www.pharmgkb.org/page/cpic
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ascending-dose (250 and 300 mg) study that included 2 cohorts of 8 subjects each. Each
cohort in Period 2 consisted of 6 flibanserin subjects and 2 placebo subjects.
PK results showed that across flibanserin dose range of 100 to 250 mg, Cmax appeared to
increase by approximately 25% for every 50 mg. For flibanserin AUC, exposure
appeared to be greater than dose-proportional at the highest dose (250 mg).
PD parameters – orthostatic vital signs and CNS depression – were also assessed. The
percentage of individual subjects experiencing orthostatic changes in systolic blood
pressure (SBP), diastolic blood pressure (DBP), or pulse and clinically significant
orthostatic vital signs (defined by the primary clinical reviewer as SBP <90 mmHg or
pulse >100 bpm) was greater among flibanserin-treated subjects than placebo as shown in
Table 4 below. Only the incidence of pulse >100 bpm after changing posture appeared
dose-proportional, although the incidence of pulse increase >20 bpm after changing
posture was comparable across all tested flibanserin doses. It should be noted that the
small sample sizes of all cohorts may limit interpretation.
Table 4. Number (%) of subjects meeting orthostatic criteria for SBP, DBP or pulse at any single
post-dose time point, Study SPR-12-04
Period 1
Period 2
Parameter
100 mg
150 mg
200 mg
Placebo
250 mg
Placebo
N
8
8
7
12
6
2
SBP ↓>20
1 (13)
0
1 (14.3)
0
1 (17)
0
mmHg, N (%)
DBP ↓>20
1 (13)
0
0
0
0
0
mmHg, N (%)
Pulse ↑ >20 bpm,
5 (63)
4 (50)
3 (43)
3 (24)
3 (50)
1 (50)
N (%)
SBP <90 mmHg,
2 (25)
3 (38)
0
0
0
0
N (%)
Pulse > 100 bpm,
2 (25)
2 (25)
3 (43)
0
3 (50)
0
N (%)
Source: FDA briefing document, clinical memorandum, page 48.

At most flibanserin doses evaluated, one subject in each group exhibited orthostatic
hypotension (pulse increase > 20 bpm and SBP decrease > 20 mmHg); none of the
subjects in the 150 mg dose group had orthostatic hypotension. Although the sample
sizes were small, the frequency of CNS depression observed was also significant, as seen
in Table 15. Somnolence was reported frequently in all flibanserin treatment periods:
75.0% (6/8) of subjects who received 100 mg flibanserin; 62.5% (5/8) of subjects who
received 150 mg flibanserin; 85.7% (6/7) of subjects who received 200 mg flibanserin;
83.3% (5/6) of subjects who received 250 mg flibanserin.
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Table 5. Incidence of adverse events by treatment administered, Study SPR-12-04
Preferred
FLI 100 mg FLI 150 mg FLI 200 mg Placebo
FLI 250 mg
term
N
8
8
7
12
6
Any AE, N
8 (100)
8 (100)
7 (100)
5 (42)
6 (100)
(%)
Somnolence,
6 (75)
5 (63)
6 (86)
5 (42)
5 (83)
N (%)
Dizziness, N
1 (13)
3 (38)
6 (86)
1 (8)
5 (83)
(%)
Nausea, N(%) 1 (13)
1 (13)
4 (57)
1 (8)
4 (67)

Placebo
2
0 (0)
0 (0)
0 (0)
0 (0)

Source: AC briefing document, clinical memorandum page 48

Importantly, dose escalation was stopped after cohort 4 (250 mg) because a review of the
blinded safety results showed that the protocol-specified stopping criteria had been met.
In the cohort receiving 250 mg flibanserin, severe fatigue, severe somnolence, and severe
disorientation were each reported by one subject. Therefore, the planned testing of 300
mg flibanserin in the final cohort was not performed.
CDTL comment:
In this study, flibanserin was not administered at bedtime as would be used clinically.
Nevertheless, flibanserin at doses of 200 mg and 250 mg dose were poorly tolerated,
indicating that the safety margin is narrow. In real-world scenarios where drug-drug
interactions or drug-disease interactions may not be completely avoided, the safety
concern stemming from increases in flibanserin exposure may be difficult to mitigate.

5.5 Effects of Flibanserin on Exposure of Other Drugs
Digoxin is a substrate of P-gp and is commonly used as a probe in DDI studies to
evaluate potential P-gp substrates and/or inhibitors. In Study 511.158, following pretreatment with multiple doses of 100 mg flibanserin, subjects were randomized to receive
flibanserin and digoxin (test group) or digoxin alone (reference group) to evaluate the
effect of flibanserin on digoxin concentrations. In the test group, digoxin exposure
increased by 46% and 96% for Cmax and AUC0-inf, respectively; the increase in digoxin
exposure suggests that flibanserin is a P-gp inhibitor
CDTL comment:
Digoxin is a drug with a narrow therapeutic window; the magnitude of increase in
digoxin exposure would be clinically concerning. However, the intended HSDD
population is unlikely to be taking digoxin.

6. Clinical Microbiology
This is not applicable since the proposed product is an oral tablet.
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7. Clinical/Statistical – Efficacy
No new efficacy trials are provided in this resubmission. The discussion below
summarizes results from the three pivotal clinical trials as well as the exploratory
analyses conducted by FDA in this review cycle. Refer to previous CDTL reviews or
medical officer’s reviews for detailed discussion of individual clinical trials.
As shown in Table 1, the Applicant evaluated several dosing regimens, including 50 mg
flibanserin qhs, 25 mg bid, 50 mg bid (with uptitration, from 50 mg qhs), and 100 mg qhs
(with uptitration from 50 mg qhs). In all, the Applicant provided data from five Phase 3
trials conducted to evaluate efficacy. Among these five, Study 511.70 is not considered
pivotal because the proposed clinical dose (100 mg) was not evaluated. In addition, the
European trial, Study 511.77, evaluated 50 mg and 100 mg flibanserin at bedtime, was
also not considered to provide primary efficacy support. The Division has not accepted
data outside of North America for conditions of female sexual dysfunction, given that
differences in clinical practice and cultural perception of the condition may affect the
generalizability of data from other regions to the U.S. target population. Interestingly,
Study 511.77 failed to show a statistical significant treatment effect of 100 mg flibanserin
relative to placebo.18
Thus, three Phase 3 trials conducted in North America are deemed acceptable to provide
primary efficacy support; key features of trial design for these three trials are summarized
in Table 6. Individual trial results were discussed in detail in the medical officer’s
reviews and CDTL reviews from previous review cycles.
Table 6. Summary of pivotal Phase 3 trials
Trial

Design

Duration

Regimen (number of patients)

511.71

R, DB,
PC

24 weeks

 flibanserin 100 mg qhs (290)
 flibanserin 50 mg qhs (295)
 placebo (295)

511.75

R, DB,
PC

24 weeks

 flibanserin 25 mg bid (396)
 flibanserin 50 mg qhs, uptitrate to 50 mg bid after 14
days (392)
 flibanserin 50 mg qhs, uptitrate to 100 mg qhs after 14
days (395)
 flibanserin 100 mg qhs (542)
 Placebo (545)

Pre-specified endpoints
Co-primary
Secondary
 SSE*
 FSFI desire
domain**
 eDiary daily
desire
 FSDS-R
question
Q13**
 SSE*
 FSFI desire
domain**
 eDiary daily
desire
 FSDS-R
question
Q13**

 SSE*
 FSDS-R Q
13*
 FSFI desire
domain*
R: randomized; DB: double-blind; PC: placebo-controlled; *denotes statistical significance; ** denotes nominal
statistical significance due to failure of co-primary eDiary endpoint.
Source: Table 1 and Table 3 from the Summary of Clinical Efficacy, Module 2.7.3, first Complete Response.
511.147

R, DB,
PC

24 weeks

18

In study 511.77, the primary endpoint – change from baseline in the number of satisfying sexual event
for 100 mg flibanserin did not meet statistical significance (p = 0.14). Post-hoc exploratory analysis
showed that the secondary endpoint of FSFI-desire, also failed (p= 0.08). Distress related to low sexual
desire, a secondary endpoint as measured by FSDS-R Q13, was reported as statistically significant (p =
0.0163).
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7.1 Efficacy Results by Endpoints
Co-primary endpoints – SSEs and sexual desire
Two co-primary efficacy endpoints were used for each of the three clinical trials. Change
in the number of satisfactory sexual events (SSEs) from the four-week baseline to the 28
days prior to the final clinic visit was designated as a co-primary endpoint in all three
trials. Women recorded daily (with a 3-day lockout window in Studies 511.71/75 and a
7-day lock window in Study 511.147) if they had experienced a sexual event.
The daily average number of SSEs was standardized to a 28-days period (without
spanning into the period preceding the previous clinic visit) by using the following
formula:
Total monthly count of SSEs = 28 x (sum of the number of SSEs entered) / (sum
of number of days entered)
The second co-primary endpoint evaluated the improvement in sexual desire, but the
instrument used for assessment was changed following conclusion of the first two trials
where the desire co-primary endpoint failed. In Studies 511.71 and 511.75, change in the
eDiary sexual desire score from the four-week baseline to the 28 days prior to the final
clinic visit was assessed as the second co-primary endpoint. Study subjects used a
personal handheld electronic device (eDiary) to record information about sexual activity
on a daily basis. Similar to the calculation of SSEs, the eDiary sexual desire score over a
28-day period was calculated by summing the daily sexual desire scores as follows:
Monthly sexual desire = 28 x (sum of desire scores) / (sum of number of days
entered)
After the failure of Studies 511.71 and 511.75, where the eDiary endpoint did not attain
statistical significance, the Applicant altered the endpoint hierarchy by elevating the FSFI
sexual desire domain items from a secondary endpoint to a co-primary endpoint in the
third trial, Study 511.147. Responses to the FSFI desire questions were assessed every 4
weeks at clinic visits; the baseline and final clinical visit data were used for the coprimary efficacy endpoint.
The assessment of desire in the FSFI includes introductory instructions that define desire
as being “a feeling that includes wanting to have a sexual experience, feeling receptive to
a partner’s sexual initiation, and thinking or fantasizing about having sex.” Item 1 asks
“How often did you feel sexual desire or interest?” with response options ranging from 5
(Almost always or always) to 1 (Almost never or never). Item 2 asks “How would you
rate your level (degree) of sexual desire or interest?” with response options ranging from
5 (Very high) to 1 (Very low or none at all). The two item scores are summed, and raw
scores are multiplied by a factor of 0.6, providing a sexual desire domain score that
ranges from 1.2 to 6.0.
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Summary results for the co-primary endpoints from the three pivotal trials are shown in
Table 7, Table 8, and Table 9 below.
Table 7. Summary results for SSEs by trial, FDA analysis
Study 71
Study 75*
Flibanserin
Flibanserin
Placebo
Placebo
100 mg
100 mg
275
285
358
365
N

Study 147
Flibanserin
Placebo
100 mg
500
521

Baseline

3.0

2.0

2.0

2.0

2.0

2.0

Week 24

4.0

2.8

3.0

2.8

4.0

3.0

Mean Change**
Median Change
Treatment
Difference***
p- value1

1.6
1.0

0.8
0.0

1.8
1.0

1.1
0.5

2.5
1.0

1.5
0.5

1.0

0.5

0.5

< 0.05

< 0.05

< 0.05

* Excluding two sites with data integrity issues.
1
Wilcoxon rank sum tests. #FAS: Full Analysis Set. **The pre-specified analysis used mean change from baseline.
*** Treatment differences for median changes, instead of mean changes, are reported because of non-normal
distribution.

Table 8. Summary results for sexual desire score by eDiary by trial, FDA analysis
Study 71
Study 75*
Study 147
Flibanserin
Flibanserin
Flibanserin
Placebo
Placebo
Placebo
100 mg
100 mg
100 mg
N

280

289

362

371

Baseline

12.9

11.8

12.1

10.2

Week 24

21.2

18.1

20.3

18.1

LS Mean Change

9.2

6.9

9.0

7.2

2

p- value

NS

NOT DONE

NOT DONE

NS

eDiary score range: 0 to 84
* Excluding two sites with data integrity issues. 2ANCOVA model: Change = Treatment + Baseline +
Pooled Sites. #FAS: Full Analysis Population
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Table 9. Summary results for sexual desire score by FSFI-desire domain , FDA analysis
Study 71
Study 75*
Study 147
Flibanserin
Flibanserin
Flibanserin
Placebo
Placebo
Placebo
100 mg
100 mg
100 mg
280
290
358
365
506
525
N
Baseline

1.9

1.9

1.8

1.8

1.9

1.9

Week 24

2.8

2.4

2.7

2.4

2.9

2.6

LS Mean Change
Treatment
Difference
(95% CI)
p- value2

0.9

0.5

0.9

0.6

1.0

0.7

0.4 (0.2, 0.5)

0.3 (0.2, 0.5)

0.3 (0.2, 0.4)

< 0.05**

< 0.05**

< 0.05

FSFI Desire score range: 1.2 to 6.0
* Excluding two sites. 2ANCOVA model: Change = Treatment + Baseline + Pooled Sites. #FAS: Full Analysis
Population
**nominal statistical significance due to failure of co-primary endpoint (eDiary)

CDTL comment:
For the endpoint of SSEs, all three trials consistently demonstrated flibanserin’s
statistically significant treatment effect when compared to placebo, but the assessment of
the sexual desire co-primary endpoint is less straight forward. It has been noted that the
pre-defined co-primary endpoint of eDiary score was not successful in both Studies
511.71/75 and that the FSFI-desire domain should not be used to analyze results in these
two trials because it was not a pre-specified co-primary endpoint. Notably, however, the
most recent trial, Study 511.147, did a priori evaluate sexual desire using FSFI-desire as
a co-primary endpoint. The positive result in Study 511.147, supplemented by consistent
results for FSFI-desire in the first two trials should be sufficient to support a positive
treatment effect for sexual desire, if the FSFI-desire is indeed a valid instrument. Therein
rests an unresolved issue.
As outlined in the first CR letter, the Division referred to the 2009 Guidance for Patient
Reported Outcome Measures and advised that instruments used to evaluate sexual desire
“should have adequate content validity, including recall validity, and acceptable
measurement properties when used to evaluate premenopausal women with HSDD.”19 In
the first Complete Response, the Applicant provided results from a nested crossover study
under Study 511.147 to address recall validity. This embedded study evaluated the
correlation between data obtained using the 28-day recall and 7-day recall using FSFIdesire domain; Study 511.147, already ongoing, was amended to add this substudy
following the first CR letter. The 7-day version appears to show similar reliability and
consistency to the 28-day version. However, this substudy fails to resolve the concern
outlined in the second CR letter regarding recall validity, because it did not establish
whether results obtained from either the 28 day or 7 day versions of FSFI-desire domain
correlate with shorter recall periods (1 day or 3 days) recommended by the Division and
19

Guidance for Industry, Patient-Reported Outcome Measures: Use in Medical Product Development to
Support Labeling Claims. Accessed at
http://www fda.gov/downloads/Drugs/.../Guidances/UCM193282.pdf
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the 2010 Advisory Committee. As stated in their August 19, 2013 review, the Clinical
Outcome Assessment team did not consider results of this nested study to have generated
“adequate documentation that a 7-day or 28-day recall period provides a valid
assessment of the concept of sexual desire as experienced by patients.”
To address the concern regarding content validity, the first Complete Response also
included two validation studies, 511.144 and 511.151 for the FSFI-desire domain that
enrolled a total of 45 premenopausal women. In our review for the second cycle, the
Division did not consider the deficiency to have been adequately resolved. With respect
to the two items in the FSFI sexual desire domain, only 67% (10/15) of subjects in the
first study and 53% (16/30) of subjects in the second study reported that the two
questions together reflected all of their problems with sexual desire or interest.
Furthermore, evidence has not been provided that women experiencing desire “all the
time” (a rating of 5 for item 1 in the FSFI-desire domain) would identify this as a benefit,
or whether this could represent a different concern to women.
Thus, neither the Division nor the Study Endpoint and Labeling Development team (now
Clinical Outcome Assessments staff) has concluded that the FSFI-desire domain is an
optimized instrument. Its use in the clinical program continues to raise questions
concerning the magnitude of treatment effect observed with flibanserin.
Secondary endpoint – distress related to decreased sexual desire
An important secondary endpoint was the change in distress from baseline to endpoint as
assessed by item 13-item of the Female Sexual Distress Scale-Revised (FSDS-R).20 The
FSDS-R is a 13-item questionnaire that asks women to evaluate how often a given
problem has “bothered you or caused you distress” over the past 7 days. Specifically,
item 13 asks, “How often did you feel bothered by low sexual desire?”, with response
options (0-4) that range from “never,” “rarely,” “occasionally,” “frequently,” to
“always.” The use of subject response to FSDS-R Question 13 as a secondary endpoint
to measure change in distress due to low sexual desire was twice agreed to by the
Division.21 Summary results for the distress endpoint by trials are shown in Table 10.

20

DeRogatis LR, Clayton A, Lewis-D’Agostino D, Wunderlich G, Fu Y. Validation of the Female Sexual
Distress Scale-Revised for assessing distress in women with hypoactive sexual desire disorder. J Sex Med
2008;5:357-364.
21
October 10, 2007 guidance meeting with BI and the April 26, 2012 pre-NDA meeting with Sprout.
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Table 10. Summary results for distress (using FSDS-R Q13) by trial, FDA analysis
Study 71
Study 75*
Study 147
Flibanserin
Flibanserin
Flibanserin
Placebo
Placebo
Placebo
100
100
100
280
289
365
372
506
525
N
Baseline

3.2

3.2

3.2

3.2

3.4

3.4

Week 24

2.4

2.7

2.5

2.7

2.4

2.7

LS Mean Change

-0.8

-0.5

-0.7

-0.5

-1.0

-0.7

Diff. (95% C.I.)
p- value2

-0.4 (-0.5,-0.2)

-0.3 (-0.4,-0.1)

-0.3 (-0.4, -0.1)

< 0.05**

< 0.05**

< 0.05

FSDS-R Q13 score range: 0 to 4;
* Exclude two sites with data integrity issues from study 75.
2
ANCOVA model: Change = Treatment + Baseline + Pooled Sites.
**nominal statistical significance due to failure of co-primary endpoint (eDiary)

7.2 Responder Analysis
To help understand whether the changes observed were clinically meaningful to the
subjects, the Applicant conducted responder analyses using the Patient Global Index of
Improvement (PGI-I). At each clinic visit after initiating treatment, subjects completed
the PGI survey in order to assess their improvement relative to the baseline for each of
the three important efficacy endpoints. PGI-I is a 7-point ordinal scale ranging from 1
(“very much improved”) to 7 (“very much worse”). Using receiver operating
characteristics (ROC), the Division’s analysis categorized subjects in the primary
analysis population as either “satisfied” or “unsatisfied” based on the PGI questionnaire
response at the final visit. “Satisfied” is defined as a subject whose PGI response was ≤ 2
(at least “much improved”) and “unsatisfied” was defined as one whose PGI response
was > 2 (“minimally improved/no improvement/worse). Using this dichotomy, the ROC
analysis was used to estimate a “cutoff” for the change in each of the three endpoints
(SSEs, FSFI-desire, and FSDS-R Q13) to classify subjects as responders vs. nonresponders. The Division advised the Applicant in 2006 that a PGI answer of 1 or 2 (very
much improved or much improved since the start of study treatment) to be used for
responder criteria.22 Results of FDA’s responder analysis are shown in Table 11 below.
After accounting for placebo, approximately 10% more subjects treated with flibanserin
responded that they had meaningful treatment benefit overall. By individual endpoints,
the percentages of subjects reporting meaningful treatment effects, after adjusting for
placebo, were: SSEs, 8-9%; FSFI-desire, 10-13%; FSDS-R Q13 (distress), 7-13%. The
Division also conducted the same analysis using a different cut point (≤ 2, at least “much
improved” vs. ≤ 3 at least “minimally improved”). Regardless of the cut-off chosen,
results were similar for all three endpoints.

22

IND advice letter, dated 4/14/2006.
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Table 11. Percentages of responder by anchoring efficacy endpoints to PGI by trial, FDA analysis

SSEs (standardized): SSEs averaged over a 28-day period
*Excluding two sites with data integrity issues from Study 511.75

7.3 Subpopulation
Many post-hoc analyses were conducted by the Division to explore whether the treatment
difference between flibanserin and placebo varies by use of hormonal contraceptives,
age, severity of baseline SSEs, FSFI desire score, and FSDS-R Q13 distress score. No
notable differences were identified among any of the subgroups evaluated. Therefore, no
single subgroup is expected to derive greater benefit from treatment with flibanserin for
their HSDD symptoms.

7.4 Time Course for Efficacy
Although the onset of efficacy was not prospectively assessed in the three pivotal trials,
the following graphs in Figure 2 show a slow and gradual uptick in treatment effect
consistent with other psychotropic drugs. Based on these North American trials, the
flibanserin group consistently showed a treatment difference from placebo by Week 8 for
the endpoints of SSEs, distress, and FSFI-desire score. The treatment differences are also
seen to be maintained throughout the duration of the clinical trials. However, these data
should be considered exploratory only as there was no control for multiplicity when
testing for statistical significance at timepoints prior to Week 24.
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Figure 2. Onset of efficacy by endpoint, Studies 511.71, 511.75, and 511.147

Source: NDA 22526 ser 0039, Module 2.7.3, Summary of Clinical Efficacy, Figure 31, p. 106.

The Applicant provided Study 511.74, a double-blind, randomized withdrawal trial, as
evidence for sustained treatment effect up to one year following the initial 24 weeks.
CDTL comment:
CNS depression and its associated adverse events are primarily observed within the first
four weeks of initiating treatment with flibanserin. Additionally, half of the syncope
cases seen in Phase 3 were noted in the first 28 days of initiating treatment. This slow
onset of treatment effect should be balanced with a lack of benefit during the first four
weeks.

7.5 Efficacy Conclusion
The Applicant has demonstrated consistent efficacy support across the three pivotal trials;
the results were consistently very modest for all three important endpoints assessed.
Specifically, on average, treatment with flibanserin increased the number of SSEs by 0.5
to 1 additional event per month over placebo, increased sexual desire by 0.3 to 0.4 over
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placebo (on a range of 1.2-6.0), and decreased distress related to sexual desire by 0.3 to
0.4 over placebo (on a range of 0 to 4).
In terms of responder analysis, after accounting for those who responded to placebo, the
percentage of flibanserin-treated patients with meaningful improvement was 8-9% for
SSEs, 10-13% for FSFI-desire, and 7-13% for distress.
CDTL comment:
The magnitude of the average placebo-adjusted treatment effects for each of the three
efficacy endpoints is small. In the responder analysis, response to placebo is quite
robust; placebo-treated subjects indicating that they have received meaningful treatment
effect constituted 21-31% for SSEs, 31-38% for FSFI-desire, and 14-25% for distress.
Also notable is that a substantial proportion of subjects receiving flibanserin reported no
meaningful benefit: 61-71% for SSEs, 52-57% for FSFI-desire, and 66-79% for distress.
Therefore, approximately half to two-thirds of premenopausal HSDD patients are not
expected to derive meaningful benefits (as defined by anchoring to much improved or
very much improved on the PGI) from treatment with flibanserin even though they would
be exposed to its associated risks.

8. Safety
FDA twice determined that the risks associated with flibanserin use were not
counterbalanced by the efficacy findings. With each review cycle, increasingly
concerning safety findings were identified.
In response to the second CR letter and the FDRR denial, the Applicant provided results
of two Phase 1 studies – SPR-14-01 to evaluate next day driving performance and SPR14-06 to evaluate effects of CYP2C9 and CYP2C19 on metabolism of flibanserin.

8.1 Extent of the Safety Database
In contrast to the efficacy assessment, where Study 511.75 subjects in the two clinical
sites with data integrity concerns are excluded, the Division has not excluded these
subjects in our safety review because the number is small relative to the much larger
safety database.
Flibanserin has been tested in patients with HSDD at doses ranging from 25 mg bid to
100 mg bid. Phase 3 clinical trials evaluated doses of flibanserin up to 100 mg per day.
In the five 24-week, Phase 3 trials assessing efficacy, 3,973 premenopausal women with
HSDD have been exposed to flibanserin; 1,543 women were exposed to the proposed
dosing regimen – 100 mg qhs – in four of the five trials. Exposure at each dose in 5
Phase 3, double-blind, placebo-controlled, clinical trials in premenopausal women is
shown in Table 12 below.
As stated in the FDA’s briefing document to the AC, women enrolled in the trials were
generally healthy, having no significant underlying medical conditions and were not
taking many concomitant medications. Among the 1,543 premenopausal women who
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took 100 mg flibanserin qhs, 31% (474/1543) had seasonal allergy, 18% (274/1543)
hypertension, 15% (225/1543) had migraine, and 13% (202/1543) had gastroesophageal
reflux.23
Table 12. Exposure by non-overlapping intervals in Phase 3 double-blind trials in premenopausal
women (treated set)

Source: NDA 22526 ser0062, Module 2.7.4 Summary of Clinical Safety, Table 5, p36

8.2 Adverse Events of Special Interest
For a thorough review of safety findings, please refer to medical officers’ reviews and
previous CDTL reviews. The benign nature of the most commonly reported adverse
reactions (dizziness, somnolence, and nausea) in the Phase 3, placebo-controlled,
premenopausal HSDD database belie several significant safety issues identified from the
overall clinical program. Albeit rare, these safety signals present challenges in the
assessment of flibanserin’s benefit/risk profile. In evaluating the safety profile, it would
be helpful to take into account the narrow safety margin of flibanserin, as seen in Study
SPR-12-04 where both the CNS and hypotensive effects of standard clinical dose (100
mg) and supratherapeutic doses (up to 250 mg) were assessed. Because flibanserin at
23

Information extracted from Table 27, clinical review, dated August 29, 2013.
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doses of 200 mg and 250 mg were not well tolerated, the cohort scheduled to receive 300
mg flibanserin was cancelled. Any drug-drug interactions (e.g., moderate/strong
CYP3A4 inhibitors) or drug-disease interactions (e.g., hepatic impairment) that increase
flibanserin exposure more than two-fold could result in adverse reactions similar to what
was observed in Study SPR-12-04.
Each of the safety concerns is discussed in the following sections individually.
8.2.1 Severe Hypotension and Syncope
Findings from Phase 1 studies were remarkable for events of severe hypotension and
syncope that required medical intervention. These events occurred both with flibanserin
alone, at doses equal to or greater than the proposed clinical dose, and when flibanserin
was administered in combination with interacting drugs or ethanol. It should be
emphasized that the events in Phase 1 studies occurred with daytime dosing.
Two cases reporting severe hypotension were seen in healthy female volunteers who
received concomitant 100 mg flibanserin and fluconazole, a multiple CYP enzyme
inhibitor (Study SPR-12-01). Blood pressure readings in these subjects at the time of
reported hypotensive events ranged from 80/49 to 97/53 mmHg. Both subjects required
being placed in trendelenburg position prior to recovery. In addition, nine male subjects
experienced orthostatic hypotension in the alcohol interaction study (SPR-12-03); of
these nine, three received 0.4 g/kg ethanol and six received 0.8 g/kg ethanol. All eleven
Phase 1 cases are considered to be related to flibanserin; they are summarized in Table
13.
With respect to syncope in Phase 1 studies, a total of eight cases are considered to be
related flibanserin. Timing of syncopal events in these eight subjects coincided with the
timepoint at which maximum plasma concentration of flibanserin is reached. These eight
syncope cases are shown in Table 14 below. Six cases of syncope occurred in subjects
taking flibanserin alone and involved doses ranged from 50 mg to 200 mg; three occurred
when flibanserin was administered with either fluconazole or ketoconazole.
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Table 13. Cases of hypotension in Phase 1 studies
Study #/
Subject #/

SPR-12-01
(fluconazole)
Subject #1004

Demographic
information

38 yo female

Flibanserin
dose/
concomitant
medication/
time relative
to dosing
Flibanserin 100
mg +
fluconazole
200 mg
Flibanserin 100
mg +
fluconazole
200 mg

AE preferred
term, time
relative to
dosing

Baseline
vital signs

Vitals at
time of
event
(position if
provided)

Treatment

Pallor, nausea,
fatigue, 36 min

Unknown

80/49
mmHg

Placed supine;
recovered after
1 hour

Fatigue,
“feeling
drugged,” 45
minutes

Unknown

73/41
mmHg

Placed supine;
recovered after
8 minutes

SPR-12-01
(fluconazole)
Subject #1013

42 yo female

SPR-12-03
(alcohol)
Subject #1030

52 yo white
male

Flibanserin 100
mg + 0.4 g/kg
Etoh

Orthostatic
hypotension, 2
hours

108/79
mmHg, 74
bpm

SPR-12-03
(alcohol)
Subject #1009

22 yo white
male

Flibanserin 100
mg + 0.4 g/kg
Etoh

Hypotension,
somnolence,
1.5 hours

142/91
mmHg, 75
bpm

SPR-12-03
(alcohol)
Subject #1013

22 yo white
male

Flibanserin 100
mg + 0.4 g/kg
Etoh

Dizziness, 4
hours

109/74
mmHg, 70
bpm

SPR-12-03
(alcohol)
Subject #108
(#1009)

22 yo white
male

Flibanserin 100
mg + 0.8 g/kg
Etoh

Pallor,
somnolence

117/76
mmHg
(semirecumbent)

SPR-12-03
(alcohol)
Subject #113

32 yo white
male

Flibanserin 100
mg + 0.8 g/kg
Etoh

Somnolence

134/76
mmHg
(sitting)

72/44
mmHg, 68
bpm
(standing)
85/43
mmHg, 68
bpm
(standing)
92/60, 60
bpm (semirecumbent)
82/64 mm
Hg, 81 bpm
(standing),
114/74
mmHg, 62
bpm (semirecumbent)
73/60
mmHg
(standing)
85/63
mmHg
(standing)
92/60
mmHg
(standing);
79/66
mmHg
(semirecumbent)
112/71
mmHg
(standing)

SPR-12-03
(alcohol)
Subject #122

24 yo Asian
male

Flibanserin 100
mg + 0.8 g/kg
Etoh

130/63
mmHg
(sitting)

86/60
mmHg
(standing)

None

SPR-12-03
(alcohol)
Subject #123

52 yo white
male

Flibanserin 100
mg + 0.8 g/kg
Etoh

131/81
mmHg
(sitting)

108/72
mmHg
(standing)

None

SPR-12-03
(alcohol)
Subject #103
SPR-12-03
(alcohol)
Subject #105

35 yo white
male
24 yo white
male

Flibanserin 100
mg + 0.8 g/kg
Etoh
Flibanserin 100
mg + 0.8 g/kg
Etoh

Disorientation
Somnolence
Headache
Disorientation,
somnolence

Dizziness
Flushing
Somnolence
Vomiting
Somnolence
Dizziness
Headache

112/59
mmHg
(sitting)
133/90
mmHg
(sitting)

yo = year-old; Etoh= alcohol;
Source: FDA briefing document to June 4, 2015 AC; Final study report, SPR-12-03
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Table 14. Cases of syncope in Phase 1 studies
Study #/
Subject #/

Demographic
information

511.158
Subject #5

33 yo white
female, 53 kg,
19 kg/m2

SPR-14-06
Subject #1014

47 yo Asian
female, 50 kg,
19 kg/m2

511.88
subject #4

41 yo white
female, 61 kg;
25 kg/m2

511.87
subject13

Flibanserin
dose/
concomitant
medication/
time relative
to dosing
100 mg alone

100 mg alone

100 mg (on 3rd
dose of dosing)

30 yo white
female

50 mg alone

511.111
Subject 11

40 yo white
female, 23
kg/m2

50 mg alone

SPR-12-01
(fluconazole)
Subject #1001

41 yo white
female, 75 kg;
28 kg/m2

511.111
(ketoconazole)
Subject 13

19 yo white
female, 70 kg/
24 kg/m2

AE preferred
term, time
relative to
dosing
Circulatory
collapse, 29
minutes

104/54 mm
Hg, 71 bpm

Not recorded

Unresponsive
to stimuli, 28
minutes

104/65
mmHg, 55
bpm

137/83
mmHg, 58
bpm
(supine)

Syncope, 1
hour

116/69
mmHg, 76
bpm

Not recorded

Vasovagal
syncope (two
episodes
separated by 10
minutes), 96
hours after
flibanserin
Circulatory
collapse and
fainting, 20
minutes

Flibanserin 100
mg +
fluconazole
200 mg
Flibanserin 50
mg +
ketoconazole
400 mg

Baseline
vital signs

Vitals at
time of
event
(position if
provided)

Treatment
and outcome
500 cc IV
fluids,
recovered
after 2 hours
Placed supine,
recovered
after 20
minutes
None,
recovered
within 20
seconds

Yes

Yes

Yes

Not recorded

None; lasted 5
minutes and 6
minutes,
respectively

No

104/70
mmHg, 65
bpm

Not recorded

No medical
therapy
initiated

Yes

Unresponsive,
1 hour

92/65
mmHg, 70
bpm

64/41
mmHg, 50
bpm

ER transport,
IV fluids,
ammonia
inhalant

Yes

Orthostatic
hypotension,
orthostatic
syncope

113/70
mmHg, 84
bpm

Not recorded

No medical
therapy
initiated

Yes

Placed supine,
legs elevated,
ammonia
inhalant

Yes

None reported

Yes

115/70
mmHg, 68
bpm

SPR-12-03
(alcohol)
subject #123
(1020)

26 yo black
male,
22 kg/m2

Flibanserin 100
mg + 0.4 g/kg
Etoh

Syncope x 2 (2
hours and 3
hours)

120/75
mmHg, 68
bpm
(standing)

SPR-12-05
(abuse potential)
Subject 1048

28 yo black
male,*
23 kg/m2

Flibanserin 200
mg alone

Syncope, one
hour

138/81
mmHg, 61
bpm (semirecumbent)

162/64 mm
Hg, 50 bpm
(event 1),
83/49
mmHg, 53
bpm
(event 2)
(semirecumbent)
120/71
mmHg, 84
bpm (semirecumbent)

yo = year-old; Etoh= alcohol; IV = intravenous; ER = emergency room
*This male subject is included to account for all syncope cases in the phase 1 studies for the flibanserin HSDD
program.
Source: FDA briefing document to the June 4, 2015 AC, Table 32
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Key features of these 8 cases include:
 Five reports of syncope occurred in healthy female volunteers taking 100 mg
flibanserin alone; four are considered to be attributable to flibanserin. Doses of
flibanserin received prior to the syncopal events varied, from 50 mg (1 case), 100
mg (2 cases), to 100 mg daily for 3 days (1 case; the event occurred on the 3rd day
of dosing). Another case of syncope occurred in a male subject who received 200
mg flibanserin alone in a Phase 1 study.
 The two women who received 50 mg flibanserin did not required medical
intervention; the other two who received 100 mg flibanserin needed resuscitative
measures such as intravenous fluid administration and being placed supine. For
reasons that are not clear, there was an inappropriate low heart rate in response to
magnitude of hypotension in some cases (e.g., 120/75 mmHg, pulse of 68 at
baseline, 83/49 mmHg, pulse of 53 during the event).
 Three subjects (two females and one male) experienced syncope after receiving
concomitant 50 mg or 100 mg flibanserin with perpetrator drug/substance in DDI
studies. One case each occurred in the combinations of flibanserin and
ketonazole, fluconazole, and alcohol.
 One of the cases of syncope described above occurred in a new Phase 1 study
submitted in this review cycle, in which flibanserin exposure in CYP2C19 poor
metabolizers was compared to CYP2C19 extensive metabolizers. This study was
conducted in lieu of a drug interaction study using strong CYP2C19 inhibitor.
The syncopal event occurred in the subject who is a CYP2C19 poor metabolizer.
In the Phase 3 premenopausal HSDD database, the frequencies of hypotension and
syncope were lower than would be predicted by Phase 1 data. The medical officer
searched the database using preferred terms including hypotension, syncope, blood
pressure decreased, circulatory collapse, dizziness postural, loss of consciousness and
syncope vasovagal; the resulting analysis yielded a slightly higher incidence of syncopal
and pre-syncopal events with flibanserin compared to placebo, as shown in Table 15. In
all, six cases (0.4%, 6/1543) of syncope in the group receiving 100 mg flibanserin qhs
and four cases (0.2%, 4/1905) in the placebo group were identified. After combining
cases of syncope and pre-syncope, the imbalance not favoring flibanserin remains (0.5%
in flibanserin 100 mg qhs group vs. 0.3% in placebo group).

Table 15. N(%) of subjects experiencing adverse events consistent with syncope or pre-syncope,
Phase 3 placebo-controlled, HSDD trials in premenopausal women
Placebo
FLI 25 mg
FLI 50 mg
FLI 50 mg
FLI 100 mg
n (%)
bid
qhs
bid
qhs
n (%)
n (%)
n (%)
n (%)
Total N
1905
733
969
728
1543
Syncope and
6 (0.3)
0 (0)
4 (0.4)
4 (0.5)
8 (0.5)
pre-syncope
Syncope only
4 (0.2)
0 (0)
1 (0.1)
3 (0.4)
6 (0.4)
Source: AC briefing document, Table 19
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The following points were noted by the medical officer who reviewed individual case
reports for subjects experiencing syncope:
 Timing – The timing of syncope relative to treatment initiation was
unpredictable – in the flibanserin 100 mg qhs dose group, 50% of subjects
experienced syncope within the first 28 days and the remaining events occurred
after 28 days (up to day 93 into treatment initiation). Syncopal events typically
coincided with Tmax (i.e., one hour after dosing).
 Risk Factors (medical history) – Among the six subjects assigned to flibanserin
100 mg qhs and experienced syncope, two had a risk factor (previous history of
vasovagal syncope). The remaining four subjects had no past medical history
that would predispose to syncope.
 Concomitant medications – Among these subjects who experienced syncope,
hormonal contraceptives were used by 2 of the 4 subjects on placebo, 1 on
flibanserin 50 mg qhs, 1 of 3 subjects on flibanserin 50 mg bid, and 4 of 6
subjects on flibanserin 100 mg qhs. Hormonal contraceptives are estimated to
increase flibanserin exposure by approximately 40%.
CDTL comment:
In Phase 1 studies, the timing of flibanserin administration (early in the morning)
differed from the proposed clinical use (at bedtime). The Applicant thus points to the
Phase 3 data, maintaining that bedtime administration minimizes potential safety
concerns. However, the exact incidences of hypotension or pre-syncope are unclear
because the phase 3 trials were not prospectively designed to capture these events and
vital signs were not monitored at night during the Phase 3 trials. Syncope was observed
as late as 3 months (93 days) into treatment with flibanserin; therefore, tolerance to
syncope does not appear to develop with time. The lower incidences in Phase 3 trials do
not completely offset the serious nature of these events.
Furthermore, no contributing factors other than flibanserin can be identified in some
cases of syncope in the Phase 3 database – no underlying medical history, no alcohol use
per patient report at baseline, no known use of interacting drugs (CYP3A4 inhibitors
such as hormonal contraceptives). If the occurrence of syncope cannot be predicted, risk
mitigation strategies to prevent hypotension or syncope are less likely to be effective.
Also of note, a death in the clinical program warrants additional scrutiny. The case
narrative contained little information on the circumstances surrounding the death of a
54-year-old, postmenopausal woman (subject #13621 in Study 511.130) who had been on
flibanserin for 13 days prior to dying in her sleep. The patient had a history of
hypertension, asthma, and high cholesterol but was not on medications for these
conditions; concomitant medications were notable for prednisone for contact skin rash
and cetirizine for allergies, both taken on an as-needed basis (it is unclear if she was
taking it at the time of death). She had reported drinking 1-3 drinks per day at baseline.
An autopsy was performed; the cause of death was determined to be acute ethanol
intoxication and atherosclerotic cardiovascular disease. The toxicological report
showed that her blood alcohol concentration (BAC) was 0.289 g/100 mL, a level high
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enough to cause stupor, respiratory depression and death in an inexperienced drinker.
However, this patient was an experienced drinker and may be less affected by the
alcohol. In light of findings from the ethanol/flibanserin interaction study where severe
hypotension was observed, a possible contribution from flibanserin’s hypotensive effect
to the death of this patient with underlying atherosclerotic cardiovascular disease cannot
be excluded.
8.2.2 CNS Depression
In the placebo-controlled, Phase 3 premenopausal HSDD database, treatment-emergent
adverse events related to CNS depression (such as somnolence, sedation, and fatigue)
were reported by 21% (319/1543) of patients receiving 100 mg flibanserin qhs, compared
to 8% (152/1905) of patients given placebo.
As seen from SPR-12-03, the alcohol interaction study, flibanserin 100 mg given alone in
the morning resulted in more sedation than either 0.4 g/kg or 0.8 g/kg of alcohol
consumed alone. Adverse events indicating CNS depression are thus further examined.
The Applicant conducted an analysis to evaluate the onset and duration of somnolence by
intensity and treatment duration in premenopausal women in Phase 3 double-blind
trials.24 Somnolence was reported by 11% (173/1543) of those treated with flibanserin
100 mg qhs and 3% (45/1556) who received placebo. Somnolence was cited as the
reason for discontinuation from the trial by 1.5% (25/1543) of subjects receiving
flibanserin 100 mg qhs. Of subjects who received flibanserin 100 mg qhs and reported
somnolence, 93% experienced somnolence for the first time within 4 weeks of exposure
(median = 2 days). The maximum duration of somnolence reported was 270 days for
placebo and 310 for flibanserin 100 mg qhs.
A similar analysis was provided for adverse event reports of fatigue in the Phase 3
double-blind, premenopausal HSDD database. Fatigue was reported by 9% (142/1543)
of subjects treated with flibanserin 100 mg qhs and 6% (85/1556) of placebo subjects.
Fatigue led to the discontinuation from the trial in 1% (17/1543) of subjects receiving
flibanserin 100 mg qhs. Among the subjects taking flibanserin 100 mg qhs and reporting
fatigue, 80% first experienced fatigue within the first 4 weeks of initiating treatment
(median = 4 days).25
In light of flibanserin’s long half-life (9.3 hours following single dose and 11.4 hours at
steady state), the Division was concerned about next-day, CNS-depressive effects that
may impair activities requiring mental alertness, even with bedtime flibanserin dosing.
This concern led the Division to request a next day driving simulation study in the second
CR letter.
24

Table 16, Onset and duration of somnolence by intensity, duration, and treatment in Phase 3 double-blind
trials (premenopausl women, treated set). NDA 22526 ser0062, Module 2.7.4 Summary of Clinical Safety,
p56.
25
Table 18, Onset and duration of fatigue by intensity, duration, and treatment in Phase 3 double-blind
trials (premenopausl women, treated set). NDA 22526 ser0062, Module 2.7.4 Summary of Clinical Safety,
p64.
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Responding to this request, the Applicant conducted Study SPR-14-01 to evaluate nextday driving performance. The study was a randomized, multiple-dose, double-blind,
placebo-controlled, 4-period crossover study to evaluate pair-wise comparisons of the
positive control, zopiclone 7.5 mg, placebo, flibanserin 100 mg and flibanserin 200 mg
on simulated driving performance. Healthy pre-menopausal women not on any
psychoactive medications were enrolled; oral contraceptives were permitted in this study.
Study drug was administered by site staff on the evening of Days 1 and 7. Subjects selfadministered drug at home at bedtime on Days 2 – 6. “Standard deviation of lateral
position” (SDLP) was assessed as the primary endpoint. Other measures assessed
included number of lane exceedances, speed deviation, incidence of speeding, ratio of
speeds above the speed limit, average speed, a self-perceived safety to drive question, and
a visual analog scale (VAS) to assess the subject’s self-appraisal of their driving
performance.
Results showed that SDLP was significantly increased by the positive control, zopiclone
7.5 mg, on both Day 1 (by 3.1 cm) and Day 8 (by 3.5 cm). Flibanserin decreased mean
SDLP vs. placebo, for both doses, and after both acute and chronic dosing; 100 mg acute
dosing, -2.5 cm; 100 mg chronic dosing, -1.8 cm; acute 200 mg dosing, -1.4 cm.
Furthermore, SDLP findings were similar between hormonal contraception users and
non-users. Other tests of psychomotor function such as divided attention, reaction time,
and digit symbol coding were not adversely affected by flibanserin, but were adversely
affected by zopiclone. When alertness and driving ability were assessed subjectively
using the Karolinska Sleepiness Scale (KSS), more patients taking flibanserin than
placebo reported feeling “not alert” prior to the driving test. On Day 2, prior to the drive,
43% of the subjects taking zopiclone, 38% of subjects taking flibanserin 100 mg, and
26% of the subjects taking placebo reported KSS scores in the “not alert” range. DNP
reviewed Study SPR-14-01 results and concluded that “[T]here is no evidence of an
adverse effect of flibanserin on ability to maintain lane position as measured by SDLP,
the pre-specified primary endpoint.” However, DNP cautiously notes that “as is true for
most, if not all, safety studies, broader conclusions about absence of potential adverse
effects on next day performance would not be supported.”
CDTL comment:
Occurrences of the CNS adverse events appear to be positively correlated to increasing
flibanserin dose, as seen in the flibanserin dose escalation study. Concerns of CNS
depression remain in light of the Phase 3 findings of increased somnolence, sedation, and
fatigue. However, results of the driving simulation were reassuring, especially in light of
the slightly higher flibanserin exposures in subjects using concomitant hormonal
contraceptives (26% greater in HC users than non-HC users).
8.3.3 Accidental Injuries
Given the frequency of adverse events related to CNS depression and the potential for
severe hypotension and syncope, the Division examined the Phase 3, placebo-controlled,
premenopausal HSDD database for accidental injuries that were temporally related to
these risks. The proportion of these patients who reported an adverse event within 24
hours of the accident that coded to a MedDRA preferred term of dizziness, somnolence,
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fatigue, hypotension, circulatory collapse, or sedation was determined and shown in
Table 16.
Table 16. Incidences of accidental injury within 24 hours of reporting CNS depression in Phase 3,
placebo controlled HSDD trial in premenopausal women
Placebo
FLI 100 mg qhs
Total N (%)
1905
1543
N (%) with accidental injury
47 (2.5)
42 (2.7)
N (%) Accidental injury + CNS depression
3/47 (6)
9/42 (21)
*CNS depression identified based on preferred terms of somnolence, fatigue, and sedation
FDA analysis

CDTL comment:
Among these 89 patients who experienced injuries, 9/42 (21%) of patients treated with
100 mg flibanserin qhs and 3/47 (6%) placebo-treated patients reported adverse
reactions consistent with CNS depression (e.g., somnolence, fatigue, or sedation) within
the preceding 24 hours.
8.3.4 Appendicitis/Gastrointestinal Events
In previous safety reviews, the Division noted six cases of appendicitis (0.2%, 6/3973) in
flibanserin-treated subjects (all doses) compared to none in the placebo group as shown
in Table 17 below; in fact, appendicitis was the most frequently reported individual
serious adverse event among flibanserin-treated subjects in the database. The reason for
this imbalance was not clear.
Table 17. Incidence of appendicitis in Phase 3, placebo-controlled, premenopausal HSDD trials
Placebo
FLI 25 mg
FLI 50 mg FLI 50 mg
FLI 100
FLI
bid
qhs
bid
mg qhs
total
Total N
1905
733
969
728
1543
3973
Appendicitis
0
1 (0.1)
3 (0.3)
2 (0.3)
0
6 (0.2)
Source: AC briefing document, clinical memorandum, Table 25

Noting that the original NDA review identified an unexplained increase in appendicitis
(b) (4)
incidence in flibanserin subjects,

(b) (4)
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Data from the development programs for
flibanserin suggest that
shared pharmacology and a possible class effect for adverse events related to
gastrointestinal disorders.
(b) (4)

(b) (4)

CDTL comment:
I agree with DNP that the common mechanism of serotonin 2A antagonism between
(b) (4)
flibanserin
and the higher than background rates of gastrointestinal
AEs are of concern. However, the low incidence of appendicitis in the flibanserin
program likely limits any conclusions that can be drawn.
If flibanserin is approved, an observational study to monitor the incidence of appendicitis
in patients taking flibanserin should be conducted as a postmarketing requirement.
8.4.7 Human Abuse Potential
Because flibanserin is active in the central nervous system, the Applicant was notified via
an Advice letter dated June 7, 2005 that, a “formal abuse liability assessment by FDA’s
Controlled Substance Staff (CSS) will be required.” The 2010 CR letter noted that “in
the absence of a human abuse potential study, it is not possible to draw definitive
conclusions about the abuse potential of flibanserin.” The CR letter requested that the
Applicant “conduct a human potential study in individuals with a history of sedative
abuse and, pursuant to 21 CFR 314.50(d)(5)(vii), and submit a proposal to schedule
flibanserin in the Controlled Substances Act and reasons for [the] proposal.”
To address this requirement, the Applicant conducted Study SPR-12-05, a single-dose,
randomized, double-blind, placebo- and active-controlled crossover study to evaluate the
relative abuse potential of flibanserin in healthy recreational drug users.
Per the review dated June 24, 2015, the CSS review team concluded that analysis of the
“adverse event (AE) profile from Phase 1, 2 and 3 clinical studies was not suggestive of
abuse potential.” The team also noted no euphoria-related AEs observed during Study
SPR-12-05. Therefore, the CSS team recommends the following:



Flibanserin not be recommended for scheduling under the Controlled Substances
Act.
Section 9.0 (Drug Abuse and Dependence) not be included in the drug label.

8.5 Safety Conclusions
The totality of safety findings suggests that flibanserin has modest tolerability. Phase 1
tolerability and DDI studies indicate that single-doses of flibanserin administered during
day time were associated with events with potentially serious sequelae such as severe
hypotension and syncope. These effects were further exacerbated in the presence of
alcohol, drugs that can increase flibanserin exposure (e.g., moderate and strong CYP3A4
inhibitors or strong CYP2C19 inhibitors).
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Flibanserin is clearly associated with CNS depression. In the Phase 3, placebo-controlled
database, 15% of subjects on 100 mg flibanserin discontinued prematurely due to side
effects, which is twice the rate observed in the placebo group. An excess of CNS-related
AEs was also noted (21% in flibanserin-treated subjects vs. 8% in placebo subjects).
Additionally, CNS-related events preceded accidental injuries by more than 3-fold in
flibanserin-treated subjects compared to placebo-treated subjects. The negative findings
of the next-day driving impairment study are reassuring with regard to patients who take
flibanserin at night without alcohol, who have exposures to flibanserin that approximate
up to the 200 mg dose, and who drive 8.5 hours or later after the last dose.
Serious adverse events of appendicitis occurred more commonly among flibanserin
treated subjects than placebo and may represent a class effect of serotonin 2A receptor
antagonism.
In light of the numerous exclusionary criteria for Phase 2/3 HSDD trials, generalizability
of existing safety findings to the general population of women who will take flibanserin,
if approved, is questionable.

9. Advisory Committee Meeting
This application has been the subject of two Advisory Committee meetings, one on June
18, 2010 and the other on June 4, 2015. Discussion relating to the deliberation of the
2010 AC27 is in my September 26, 2013 summary review.
In this review cycle, a joint meeting of the of the Bone, Reproductive and Urologic Drugs
Advisory Committee (BRUDAC) and the Drug Safety and Risk Management (DSaRM)
Advisory Committee was held on June 4, 2015.28
After several discussion questions, the 24 members cast a single vote on the question: “Is
the overall benefit/risk profile of flibanserin acceptable to support approval for
hypoactive sexual desire disorder (HSDD) in premenopausal women?” The options and
voting results were the following:
A. Yes, with labeling alone to manage the risks (0 vote)
B. Yes, but only if certain risk management options beyond labeling are
implemented (18 votes)
C. No (6 votes)

27

Transcript accessed at
http://www fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHe
althDrugsAdvisoryCommittee/UCM248753.pdf.
28
Transcript is not yet available as the writing of this review.
http://www fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/DrugSafetyandRiskManage
mentAdvisoryCommittee/ucm433818 htm.
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Rationale for the 6 no votes was that, significant safety concerns, particularly the alcohol
interaction, outweighed benefits demonstrated by marginal efficacy.
The remaining 18 voting committee members voted for B, stating that the overall
benefit/risk profile of flibanserin is acceptable to support approval for HSDD in
premenopausal women only if certain risk mitigation strategies beyond labeling are
implemented. These members also acknowledged the marginal efficacy and significant
safety concerns but voiced concerns about unmet medical need. There was strong
support for a risk evaluation and mitigation strategy (REMS) with elements to assure safe
use (ETASU). Eight members endorsed prescriber training/certification; five members
recommended pharmacy certification, although some committee members had not
recognized that pharmacy certification usually complements prescriber certification when
making this recommendation. Three members supported requiring documentation of
informed consent to ensure that patients understand the benefit and risks of taking
flibanserin. Several members also supported limited marketing to avoid use in patients
who may be inappropriate or too dissimilar to the trial population.
The open public hearing included comments from 38 speakers; approximately two-thirds
of the speakers (including patients, healthcare providers, and patient advocates) were
supportive of approval.
It is worth noting that the majority of patients who supported for approval would not be
suitable candidates for flibanserin, if it is approved, because they are either
postmenopausal (not the target population) or have conditions that preclude diagnosis of
HSDD (i.e., their decreased sexual desire was attributable to other medical conditions).
Among patients who testified, only two were premenopausal; neither of those women had
ever used flibanserin.
Although the Applicant has not sought to expand the target population to postmenopausal
women, two clinical trials have been submitted in the overall database. In response to
questions from the panel members on the generalizability of data to postmenopausal
women, the Applicant showed the following slide to imply that the premenopausal
clinical database can be applied to the postmenopausal population.29

29

Sprout’s presentation during Question and Answer session. Accessed at
http://www fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHe
althDrugsAdvisoryCommittee/UCM452160.pdf
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Figure 3. Common adverse events in postmenopausal women treated with flibanserin

Source: Sprout’s presentation during Question and Answer session

Two clinical trials were conducted in postmenopausal women, Studies 511.130 and
(b) (4)
511.156.
,
(b) (4)
the other trial (Study 511.156) are not clearly interpretable because it was
terminated early by the original Applicant. Although the Division has not undertaken a
(b) (4)
thorough review of these two trials,

CDTL comment:
As evidenced by the open public hearing session, postmenopausal women are expected to
show great interest in pharmacotherapies for treating HSDD. Because the
postmenopausal population is expected to have more co-morbidities and take more
concomitant medications than premenopausal women, use of flibanserin in this
population will be associated with a less favorable benefit/risk balance than in
premenopausal women.
Beginning from early 2014 (corresponding to the denial of the FDRR), FDA started to
receive many letters from both the proponents for and opponents against the approval of
this application. The letters received prior to the June 4, 2015 AC were predominantly in
support of approving flibanserin. Since the AC, the opposite is the case. In this review, I
have considered the recommendations from the AC, testimonies from the open public
hearing, and opinions conveyed in all these letters.
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10. Pediatrics
Based on the rationale that HSDD has no relevant pediatric sub-population, the Applicant
requests a full waiver from pediatric studies required under the Pediatric Research Equity
Act (PREA). The Division agrees with the Applicant’s rationale, on the grounds that
necessary studies would be impossible because the condition does not exist in the
pediatric age group.
The Pediatric Review Committee (PeRC) met on May 20, 2015 and concurred with the
Division on granting a full waiver in pediatric patients.

11. Other Relevant Regulatory Issues
11.1 Data Integrity
The Applicant certified that it did not use any investigators who had been debarred under
Section 306 of the Federal Food, Drug and Cosmetic Act. In addition, because no new
efficacy data have been submitted in this cycle, no clinical inspection by the Office of
Scientific Integrity (OSI) was requested in this review cycle.
Of note, the Division became aware of two clinical sites participating in Study 511.75
that were judged to have serious data integrity issues. Both clinical sites were closed by
BI, the original Applicant, following its own audit. Routine inspection conducted by OSI
identified irregularities in trial conduct and OSI deemed the data not reliable to support
the NDA.30,31 The Division excluded these data from efficacy review. However, because
the number of subjects involved (69) from these two sites relative to the total size of
safety database (3,973 premenopausal women with HSDD) is small, these data were not
excluded from our safety analysis.

11.2 Potential Financial Conflicts
The Applicant submitted financial disclosure information for investigators in studies
submitted in this review cycle. None of the investigators were certified as having
financial arrangements as required under 21 CFR 54.2.

12. Labeling
In a review finalized on April 30, 2015, the Division of Medication Error Prevention and
Analysis (DMEPA) in OSE concluded that the proposed proprietary name, “Addyi,” was
acceptable.
The final container labels and carton labeling were reviewed by both the CMC team and
the DMEPA team; per the CMC team’s electronic mail communication dated August 5,
2015, and the DMEPA team’s August 17, 2015 memorandum, the container label and
carton labeling were deemed to be acceptable.
30
31

http://www fda.gov/ICECI/EnforcementActions/WarningLetters/2012/ucm306201.htm.
(b) (4)
IND
Official Action Indicated (OAI) letter to the Division, dated February 10, 2015.
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The package insert was submitted in the format required by the Physician Labeling Rule
(PLR) and reviewed in collaboration with the Division of Risk Management in OSE
(while developing the REMS/ETASU) as well as the Labeling Development Team in
OND. If flibanserin is approved, my labeling recommendations are as follows:









Indication:
o Should clearly state that flibanserin is only indicated for premenopausal
(b) (4)
women who have either acquired and generalized HSDD;
.
o Should clearly state that flibanserin is not indicated to treat HSDD in
postmenopausal women and in men.
o Should state that flibanserin is not indicated to enhance sexual
performance
o The populations in whom flibanserin is not indicated should be listed
under the section Limitation of Use.
Boxed Warning:
o To highlight the risk of severe hypotension and syncope, especially with
alcohol use, concomitant use of moderate/strong CYP3A4 inhibitors, or in
patients with hepatic impairment
Contraindications:
o Alcohol use, moderate/strong CYP3A4 inhibitors, and in patients with
hepatic impairment
Dosage and Administration:
o Flibanserin should be dosed at bedtime because administration during
waking hours increases the risks of hypotension, syncope, accidental
injuries, and CNS depression.
o Flibanserin should be discontinued after 8 weeks if symptoms do not
improve.
Section 5, Warning & Precaution:
o Severe hypotension and syncope may occur with alcohol use, with
concomitant use of moderate/strong CYP3A4 inhibitors, in patients with
hepatic impairment, or with use of flibanserin alone.
o CNS depression can occur and the risk is increased with alcohol use,
concomitant use of moderate/strong CYP3A4 inhibitors, and in patients
with hepatic impairment.
o Syncope and hypotension can occur with flibanserin alone.
o The use of flibanserin is contraindicated in patients with any degree of
hepatic impairment.
o The following statements should be included as a precaution to fully
inform prescribers and patients about the nonclinical findings of mouse
mammary tumors: “In a 2-year carcinogenicity study in mice, there was a
statistically significant and dose-related increase in the incidence of
malignant mammary tumors in female mice at exposures 3 and 10 times
the recommended clinical dose. No such increases were seen in male
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mice or in male or female rats. The clinical significance of these findings
is unknown.” According to 21 CFR 201.57 (a)(10), information that
would affect decisions about whether to prescribe a drug and measures
that can be taken to prevent or mitigate harm can included in Section 5. In
addition, the 2011 Guidance on Warnings and Precautions32 also states
that the Section 5 is “intended to identify and describe a discrete set of
adverse reactions and other potential safety hazards that are serious or are
otherwise clinically significant because they have implications for
prescribing decisions or for patient management.”
Section 8, Use in Specific Populations:
o The use of flibanserin is contraindicated in patients with hepatic
impairment.
o In pregnant women, flibanserin should be considered only if the potential
benefit justifies the potential risk to the fetus.
o Breastfeeding is not recommended during treatment with flibanserin. It is
unknown whether flibanserin is excreted in human breast milk (it is
excreted in rat milk); because of the potential for serious adverse
reactions, including sedation, nursing women should not take flibanserin.
o Increased flibanserin exposure is seen in patients who are CYP2C19 poor
metabolizers compared to in patients who are CYP2C19 extensive
metabolizers.
o Flibanserin is not indicated for use in pediatric patients.
o Flibanserin is not indicated for use in geriatric patients.
A Medication Guide is needed and should be aligned with the full prescribing
information

13. Recommendations/Risk Benefit Assessment
13.1 Recommended Regulatory Action
I recommend that a Complete Response (CR) action. I agree with the clinical reviewers
(Dr. Catherine Sewell and Dr. Olivia Easley) and the clinical pharmacology reviewers
(Dr. Myong-Jin Kim and Dr. LaiMing Lee) that, despite the strictest risk mitigation
strategies that FDA can require, flibanserin 100 mg at bedtime to treat acquired,
generalized HSDD in premenopausal women has an overall negative benefit/risk balance
and should not be approved.

13.2 Risk Benefit Assessment
The hallmark symptom of HSDD is personal distress associated with low or absent
sexual desire. While not a life-threatening condition, HSDD can be a life-altering
condition that negatively impacts a woman’s sense of well-being and disrupts her
relationship with her sexual partner.

32

http://www fda.gov/downloads/Drugs/.../Guidances/ucm075096.pdf,
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Currently, no drug products have been approved by the FDA to treat HSDD in women or
in men. Without any FDA-approved pharmacotherapy, there exists an unmet medical
need for U.S. premenopausal women eligible for the diagnosis of HSDD as defined by
DSM-IV. I agree wholeheartedly with patients and patient advocates that women with
HSDD deserve safe and effective drug treatments.
Unfortunately, I do not believe flibanserin to be the product to rectify this need for HSDD
treatment. I acknowledge that consistent treatment effects have been demonstrated across
the three pivotal trials in premenopausal women; however, the results were consistently
very modest for important efficacy endpoints assessed. Treatment with flibanserin
improved:




The number of SSEs by 0.5 to 1 event/month from baseline relative to placebo
Sexual desire score as measured by FSFI-desire domain items by 0.3 to 0.4 (range
of 1.2 to 6.0) compared to placebo
Distress score related to low sexual desire as measured by FSDS-R Q13 by 0.3 to
0.4 (range of 0 to 4) over placebo.

Notably, sexual desire score as measured by eDiary desire score did not improve with
flibanserin. FSFI-desire domain questions are not considered an optimal instrument to
measure sexual desire given continued concerns about their content and recall validity.
Treatment effects demonstrated using FSFI-desire domain questions are more likely to
have been due to variability in the responses.
An exploratory responder analysis, defining responders as those who reported being
“much improved” or “very much improved” at the end of the trial showed that the
placebo-adjusted percentage of responders to flibanserin were 8-9% for SSEs, 10-13%
for FSFI desire domain, and 7-13% for FSDS-R Q 13.
It is in light of these modest efficacy findings that the following safety concerns must be
weighed:
 Syncope and severe hypotension can occur with flibanserin alone, and the risks
are augmented in the presence of alcohol use and DDIs (moderate and strong
CYP3A4 inhibitors and CYP2C19 inhibitors).
 Significant pharmacodynamic interaction between alcohol and flibanserin,
resulting in syncope and severe hypotension, renders the benefit/risk profile
unacceptable in a product intended to treat a non-life threatening condition.
Findings from the alcohol interaction study (SPR-12-03), conducted almost
exclusively in men (23 of 25 subjects) showed significant pharmacodynamic
interaction with flibanserin, resulting in severe hypotension and syncope in 4 of
23 subjects receiving 0.4 g/kg ethanol (17%) as well as severe hypotension in 1 of
24 subjects receiving 0.8 g/kg ethanol (4%).
o Although the Phase 3 trials did allow alcohol use, the frequency and
amount of alcohol use during the trials were not specifically collected.

Page 45 of 52

Reference ID: 3807993

Cross-Discipline Team Leader Review
NDA 022526
Flibanserin Oral Tablet 100 mg



This significant safety concern from Phase 1 data cannot be overcome by
seemingly benign data from the Phase 3 program.
o Because women may be more sensitive than men to the effect of alcohol,
data from a dedicated alcohol interaction study in women are necessary to
characterize the risk in women. Disregarding the need for such a study
perpetuates the gender inequity seen in biomedical research.33
o Complete avoidance of alcohol would be necessary to mitigate this risk.
However, alcohol use in our society is prevalent. According to 2013
national survey data, approximately 50% of premenopausal women report
drinking alcohol on a regular basis (at least one drink in the past 30 days),
and approximately 25% reported binge drinking (5 or more drinks on the
same occasion).34 It would not be practical to advise women with HSDD
to refrain from consuming any alcohol. Experience from the isotretinoin
iPLEDGE program, a stringent ETASU/REMS intended to mitigate a
defined risk (prevention of congenital malformations through maternal
exposure) has shown that, despite ETASU and documented consent to use
two forms of birth control, pregnancies continue to occur in women taking
isotretinoin. Therefore, I am not hopeful that an ETASU/REMS program
can be effective in impacting behavior to mitigate a clinically significant
risk.
Flibanserin has a very narrow safety margin and its safety profile has not been
adequately characterized in the existing database. As shown in the
supratherapeutic dose Phase 1 study (SPR-12-04), flibanserin doses greater than
200 mg were not well-tolerated; almost the entire cohort (6 of 7) administered 250
mg flibanserin reported somnolence and dizziness, leading the Applicant to cancel
the next cohort (300 mg) from being dosed. This safety margin is readily
exceeded in the presence of significant pharmacokinetic interactions, as seen in
DDI studies involving moderate/strong CYP3A4 inhibitors and CYP2C19
polymorphism (by extension, strong CYP219 inhibitors), where syncope and
severe hypotension occurred.
o CYP3A4 and CYP219 inhibitors are widely used in clinical settings and
may not be avoidable, including antimicrobials (erythromycin,
clarithromycin, ciprofloxacin, azole antifungals, isoniazid, protease
inhibitors), calcium channel blockers (diltiazem and verapamil), H2
blockers (cimetidine), proton pump inhibitors (PPIs, including
omeprazole, esomeprazole, lansoprazole), and SSRIs/SNRIs (fluoxetine,
citalopram, venlafaxine).35

33

July 30, 2015 letter to Dr. Janet Woodcock, Director, CDER from the Leadership Council and Board of
Advocates, of the Mary Horrigan Connors Center for Women’s Health and Gender Biology at the Brigham
and Women’s Hospital
34
SAMHSA 2013 National Survey on Drug Use and Health (NSDUH) 2012-2013 (Page 37)
http://www.samhsa.gov/data/sites/default/files/NSDUHresultsPDFWHTML2013/Web/NSDUHresults2013
.pdf
35
Clinical pharmacology backup slides 2, 3, and 5, presented to the June 4 Advisory Committee; also
http://www medicine.iupui.edu/clinpharm/ddis/clinical-table/
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o Use of these medications were largely excluded in Phase 3 trials to
evaluate flibanserin; the list of concomitant medications that are
prohibited amounted to five full pages and three full pages (with three
columns on each page), in Studies 511.71/75 and Study 511,147,
respectively. I have significant concerns about the extent to which
available safety findings may be generalized to a wider population of
women suffering from HSDD.
o Some of these medications are available over-the-counter and widely used,
such as the H2 blockers and PPIs. Similar interactions can also be seen
with food items or nutritional supplements, such as grapefruit juice, citrus
products, resveratrol (red wine), and gingko. A pharmacy stop will neither
capture nor prevent dispensing flibanserin to mitigate the associated risk.
Flibanserin has a slow onset of efficacy; treatment effects were not observed until
4 to 8 weeks after initiating therapy. The first few weeks of therapy can expose
patients to significant safety concerns such syncope (3 of the 6 reported events in
the phase 3 database occurred within the first 28 days of starting therapy) and
CNS depression (primarily occurring within the first 4 weeks of starting therapy)
without clear benefit.
CNS depression (adverse events of fatigue, somnolence, and sedation) occurred in
21% of subjects taking flibanserin 100 mg qhs, and the frequency of these events
was dose-proportional as determined from previous studies. Although labeling
instructs both prescribers and patients to not take flibanserin during “waking
hours,” I am concerned that labeling alone is unlikely to adequate mitigate the risk
given that some women awaken in the night and can experience adverse events
when getting out of bed.
Flibanserin 100 mg qhs is associated with an increased frequency of adverse
events of syncope and accidental injury, including serious events, compared to
placebo. In Phase 3, placebo-controlled trials conducted in premenopausal
women, accidental injuries that closely followed adverse events related to CNS
depression occurred at greater than three times the frequency in flibanserin-treated
subjects relative to subjects who received placebo.
CNS adverse effects were more frequent when flibanserin was administered with
hormonal contraceptives, which are mild CYP3A4 inhibitors. This interaction
may further compromise safety of this product in young women, many of whom
will likely be users of hormonal contraceptives.
The reason for a greater incidence of appendicitis among flibanserin users
compared to placebo is not explained but may represent a class effect of drugs
with serotonin 2A antagonism.
It is difficult to interpret the clinical relevance of positive carcinogenicity data
from a single gender in a single species. Data from a two-year carcinogenicity
study showed a dose-dependent, statistically significant increase in the incidence
of malignant mammary tumors in female mice, starting at 3 times the
recommended human dose; carcinogenicity study in rats was negative. The
ECAC has concluded that the signal in female mice is drug-related.
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o Unfortunately, placebo-controlled clinical trials were too short (6 months
duration) to allow adequate assessment of clinical risk. After an extensive
discussion with DEPI II, I do not believe that an epidemiological study,
hindered by many methodological issues, is likely to further clarify the
clinical risk.36
o In light of the discordant carcinogenicity findings in two animal species,
the question before us is whether the malignant tumors seen in mice are
merely a species-specific finding. Considering the very modest efficacy
of flibanserin, and for a disease as sensitive to women as breast cancer, I
do not believe predominantly healthy women should be exposed to answer
such a question.

13.2.3 Claims of Gender Bias in the Media
Following the second CR, the Applicant made inaccurate statements to the media,
overstating flibanserin’s treatment effects (by not correcting for placebo results) and
understating safety risks (omitting serious risks such as hypotension, syncope, DDIs, and
accidental injuries); these statements drew a stern warning from the FDA.37
Unfortunately, the FDA was unable to publicly refute the Applicant’s misleading
statements during the review of an application.
Patients and patient advocates have also alleged the FDA of gender bias, claiming that by
repeatedly rejecting of flibanserin, the FDA has held applications for drugs intended to
treat female sexual problems to stricter standards than those intended to treat male sexual
problems. Even the Score – an advocacy group receiving financial support from the
Applicant and whose genesis temporally corresponded with the denial of the FDRR – has
undertaken a public campaign, claiming that there are 26 FDA-approved drugs to treat
men’s sexual complaints but none are available for women. The campaign and affiliated
advocates call on the FDA to end this “discrimination” by approving flibanserin. The
publicity led three of the AC members to describe the atmosphere in which the FDA will
take regulatory action as “politically charged.”38
As a representative of a Division in CDER/FDA that has vigorously and consistently
supported women’s choice in reproductive and sexual health, I am compelled to refute
this allegation in the strongest possible terms:
 Numerous contraceptive products for women, including emergency
contraceptives, have been approved by the Division. No allegations of gender bias
have ever surfaced relating to the lack of contraceptive drug products for men.

36

NDA 22526, DEPI Protocol review – breast cancer signal detection, dated July 24, 2015 and DEPI
Division Director memorandum, dated August 18, 2015.
37
NDA 22526, Advice Letter, dated June 13, 2014. In this letter, FDA took issues with claims made in the
media by Sprout.
38
Gellad WF, Flynn KE, Alexander GC. Evaluation of Flibanserin: Science and Advocacy at the FDA.
JAMA; published online July 06, 2015, at http://jama.jamanetwork.com/article.aspx?articleid=2389384
Page 48 of 52

Reference ID: 3807993

Cross-Discipline Team Leader Review
NDA 022526
Flibanserin Oral Tablet 100 mg












The claims that there are no medications that are FDA-approved to treat female
sexual dysfunction are false: as seen in Table 18, there are three products
approved for moderate to severe dyspareunia due to vulvar and vaginal atrophy
associated with menopause, an important and common cause of sexual
dysfunction in postmenopausal women.
The list of 26 drugs approved for men include various testosterone products,
which have been used to treat symptoms purportedly due to low testosterone for
no reason “other than age.” However, none of the testosterone products are
specifically FDA-approved to treat sexual dysfunction in men. The testosterone
products are only indicated for replacement therapy in men who have low
endogenous testosterone concentrations due to hypogonadism. The FDA has
recently warned that the benefits and safety of testosterone have not been
established in men who have low testosterone levels for no reason other than age,
even if symptoms seem related to low serum testosterone level.39
HSDD in men is also described in the DSM-5. There are no FDA-approved drugs
to treat male HSDD.
The comparison of HSDD to erectile dysfunction (ED) is inaccurate. Men who
have ED already have desire for sexual activity. The list of 26 medications also
include phosphodiesterase type 5 (PDE5) inhibitors and prostaglandin E1
products, which only address a physiological process in helping men achieve and
maintain penile erection. These drugs do not increase sexual desire in men.
Advocates for flibanserin state that ED drugs such as sildenafil are associated
with a worse safety profile (with reports of deaths and serious adverse reactions)
than that of flibanserin. In my opinion, this comparison is also misleading and
inaccurate because it fails to take into account the intrinsic health status in the
populations for whom the drugs are intended.
o ED is frequently a manifestation of underlying medical conditions such as
cardiovascular disease and diabetes; thus serious adverse events are more
likely to occur in men with ED. In contrast, HSDD is a diagnosis of
exclusion and women with HSDD are by definition primarily healthy.
o Adverse reactions in ED patients relating to DDIs of primary concern for
the PDE-5 inhibitors are with nitrates, which can be more readily
mitigated by the pharmacy screening system.
o Adverse reactions relating to DDIs with flibanserin involve many more
medications, including OTC drugs; the existing pharmacy screening
system is unlikely to be adequate in addressing the concern.
While FDA’s scientific reviews are fundamentally not comparative in nature, the
unique regulatory history of this application necessitates an examination of
regulatory precedents. Because the FDA is not able to publicly share information
regarding any drugs that have not been approved, reasons for rejecting products
that have similar safety concerns as flibanserin are not apparent to the public.
Nevertheless, some examples are in the public domain:

39

FDA Drug Safety Communication: FDA cautions about using testosterone products for low testosterone
due to aging; requires labeling change to inform of possible increased risk of heart attack and stroke with
use. Accessed at http://www fda.gov/Drugs/DrugSafety/ucm436259 htm
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o NDA 21550 apomorphine hydrochloride (Uprima®), a sublingual tablet
that was proposed as an ED treatment. The application was recommended
for approval by the Advisory Committee for Reproductive(b)Health
Drugs40
(4)
The risk
profile of apomorphine is similar to that of flibanserin; reports of CNS
depression (dizziness and somnolence) were common. Cases of severe
hypotension were also reported, as well as a significant interaction with
alcohol.43
o NDA 20144 hydromorphone hydrochloride extended-release capsules
(marketed as Palladone® for treating acute pain), was withdrawn from
marketing because the results of an alcohol interaction study were not
reassuring.44
o The benefit/risk calculus for flibanserin is most similar to that of
isotretinoin, because both products treat conditions that are non-life
threatening yet distressing to patients who have the condition. The
following considerations are relevant in comparing these two products:
 Isotretinoin has good efficacy support, yet the product has a
restrictive risk evaluation and mitigation strategy (REMS).
 The risk associated with isotretinoin to be mitigated (congenital
anomalies in women who conceive while on isotretinoin) is
predictable; if pregnancy can be prevented, there would be no fetal
anomalies. In contrast, multiple strategies, including abstaining
from alcohol and complete avoidance of moderate/strong CYP3A4
inhibitors are needed to mitigate the risk of hypotension and
syncope seen with flibanserin for flibanserin. I am concerned that
these strategies may not be adequate to mitigate the risk.
 A behavior-based risk mitigation strategy is unlikely to be greatly
effective. In the case of isotretinoin, patients must sign informed
consent attesting to the use of two contraceptive methods
concurrently. Nevertheless, pregnancies continue to occur in
patients taking isotretinoin due to imperfect contraceptive use.
Requiring patients to sign an informed consent attesting to refrain
from alcohol while using flibanserin is likely to have similar effect.

40

http://www.prnewswire.com/news-releases/fda-advisory-committee-recommends-approval-of-uprimarapomorphine-hcl-tablets-sublingual-for-treatment-of-erectile-dysfunction-72529547.html
41
“The Pink Sheet” Daily, Flibanserin Risk Management Challenges: Can A REMS Prevent Alcohol
Interactions? Sue Sutter, posted June 2, 2015.
42
CBS News: Uprima Drug Pulled From FDA Review; June 30, 2000. Accessed at
http://www.cbsnews.com/news/uprima-drug-pulled-from-fda-review/
43
Letter to the FDA, Public Citizen, dated June 5, 2000. Accessed at
http://www.citizen.org/Page.aspx?pid=3635
44
FDA Alert July 2005: Information for Healthcare Professionals: Hydromorphone Hydrochloride
Extended-Release Capsules (marketed as Palladone). Accessed at
http://www fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm129
288.htm
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Taking into account the efficacy results and safety findings of flibanserin as well as the
considerations above, I do not believe its benefit/risk profile is favorable.
Table 18. Approved medications for treating sexual dysfunction

Source: Introductory Remarks by Dr. Hylton Joffe, June 4, 2015 AC

13.3 Recommendation for Postmarketing Risk Evaluation and
Management Strategies
My benefit/risk assessment has taken into account a REMS, with elements to assure safe
use (ETASU) that may be constructed to mitigate serious risks associated with the use of
flibanserin. I have concluded that an ETASU/REMS is unlikely to be effective in
mitigating the risks of severe hypotension or syncope associated with flibanserin alone,
flibanserin in combination with alcohol, or concomitant CYP3A4 administration.
However, if flibanserin is approved in this cycle, I recommend a REMS with the
following ETASU:
 ETASU A: prescriber certification – to ensure that prescribers are informed of the
risks
 ETASU B: pharmacy certification - to require that pharmacies only dispense
flibanserin when prescribed by certified prescribers
 ETASU D: patient informed consent – to document that the patient understands
the risks associated with the use of flibanserin
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13.4 Recommendation for Other Postmarketing Requirements and
Commitments
As stated previously, I strongly believe that a dedicated alcohol interaction study in
women should be conducted pre-approval. However, if flibanserin is approved at the
conclusion of this review cycle, I recommend the following investigations be required:






An alcohol interaction study only in women – both drinkers and non-drinkers – to
characterize the pharmacodynamic effects when combined with flibanserin. The
study should be the priority among the PMRs; it should assess various doses and
timing of alcohol relative to flibanserin dosing.
A pregnancy exposure registry and a complementary observational study should
be initiated to better characterize the perinatal risk.
An enhanced pharmacovigilance program to evaluate the adverse events of
special interest, including syncope, severe hypotension, CNS depression, and
accidental injuries
An epidemiological study to clarify the risk of appendicitis in patients treated with
flibanserin
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1 Recommendations/Risk Benefit Assessment
1.1

Recommendation on Regulatory Action

From a clinical perspective, we recommend that flibanserin 100 mg qhs for the treatment of
hypoactive sexual desire disorder (HSDD) in pre-menopausal women receive a Complete
Response (CR) action.

1.2

Risk Benefit Assessment

We regard the risk benefit for flibanserin 100 mg taken at bedtime as unfavorable. We continue
to find that flibanserin’s effects on low sexual desire and distress, though statistically
significantly greater than placebo, are of marginal clinical benefit and do not outweigh the
clinically significant and potentially life-threatening risks associated with this chronically
administered product.
Based on anchoring to the patient global improvement questionnaire, the difference between the
percentage of responders on flibanserin and the percentage of responders on placebo was
approximately 10%. We do not believe that it is reasonable for the approximately 90% of treated
patients who will not respond to the product to be exposed to the numerous serious risks posed
by flibanserin therapy. While an improvement in the number of satisfying sexual events (SSEs),
a co-primary endpoint in the program, consistently met statistical significance, the numerical
increase from baseline (0.5 to 1 event per month) was modest at best. Similarly, improvement
from baseline in sexual desire (as measured by the Female Sexual Function Index, FSFI, sexual
desire domain) and reduction in distress were numerically small. Flibanserin increased the FSFI
desire score by 0.3 to 0.4 (on a scale of 1.2 to 6) and reduced distress score by 0.3 to 0.4 (on a
scale of 0 to 4). Further, we do not believe that flibanserin was demonstrated to clearly improve
desire – a key component of the HSDD diagnosis – due to changes in the outcome measure
evaluating sexual desire. This measure, Female Sexual Function Index sexual desire (FSFI-SD)
domain, was used as a secondary endpoint in the first two pivotal trials, not a co-primary
endpoint for efficacy. Therefore, in the efficacy reviewer’s opinion, this measure technically
cannot be relied upon as establishing efficacy in those two trials. It is noteworthy that when
sexual desire was assessed using the eDiary desire score as a co-primary endpoint, first two
studies did not show improvement. Further, the Agency has consistently expressed concerns
about the content and recall validity of the FSFI-SD. The Agency has agreed that while the FSFI
desire domain may provide interpretable findings of efficacy if there is a reasonably large
magnitude of effect, with only modest efficacy findings across all endpoints for flibanserin, we
are concerned that limitations of the FSFI-SD outcome assessment in this particular clinical
context may have contributed to the observed treatment effect and may not represent clear
evidence of treatment benefit. Moreover, the clinical program explicitly excluded women who
had started psychotherapeutic for sexual dysfunction within 12 weeks of the baseline visit.
Although subjects who had started psychotherapeutic treatment more than 12 weeks before
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baseline visit could enroll, no data were collected on the interaction of this treatment with the
subject drug. Because there is evidence to support that psychological interventions, such as
cognitive behavioral therapy for HSDD, may improve symptom severity, 1 availability of a drug
product to treat HSDD could lead patients and providers to discount or abandon potentially
important psychological interventions.
As expected with a psychotropic drug product, onset of efficacy is not immediate. It is shown in
clinical trials that improvement in key outcome measures (SSEs, sexual desire, reduction in
distress) does not occur before 4-8 weeks after starting therapy. Yet the occurrence of adverse
events related to sedation and somnolence (and in turn the potential for accidental injuries) was
greatest during the initial weeks of flibanserin treatment.
This product is likely to be used widely, including by women who do not meet diagnostic criteria
for HSDD as well as by post-menopausal women, and prescribed by physicians (internists,
family practitioners) who may be unfamiliar with treating HSDD. This is especially concerning
in the current climate of continually evolving clinical definitions of conditions relating to low
sexual desire or sexual arousal in women. The risk of exposing a large population of patients
who will be very unlikely to benefit from the drug is high in the absence of restrictive
distribution. We disagree with the recommendations of the Joint Bone, Reproductive and
Urologic Drugs (BRUDAC) and the Drug Safety and Risk Management (DSaRM) advisory
committees (AC) that the risks of flibanserin can be adequately managed with a Risk Evaluation
and Mitigation Strategy (REMS) plus Elements to Assure Safe Use (ETASU) because there is
insufficient evidence to demonstrate the efficacy of REMS with an ETASU in clinical practice (a
concern shared by some of the panelists at the AC and in a subsequent publication 2).
Furthermore, no REMS will overcome limitations of efficacy.
In addition to our concerns regarding the efficacy of the product, specific safety issues affecting
approvability of the application are listed below:
• The risk of hypotension and syncope with flibanserin 100 mg qhs administered alone:
o Flibanserin 100 mg qhs is associated with an increased frequency of adverse
events of syncope (0.5%) compared to placebo (0.3%) in pre-menopausal women.
A similar imbalance was observed in the phase 3, placebo-controlled, postmenopausal HSDD safety database. The etiology of syncope is unclear – with
orthostatic hypotension observed in some cases, and a possible vasovagal
response in others. Syncope can lead to serious harm and be potentially lifethreatening. The risks of syncope would be expected to be greater in patients with
cardiovascular co-morbidity. The timing of syncope is unpredictable relative to
treatment initiation, and intrinsic patient risk factors for syncope have not been
identified. This risk is therefore not amenable to a REMS.

1 Frühauf S, Gerger H, Schmidt HM, Munder T, Barth J. Efficacy of psychological interventions for sexual
dysfunction: a systematic review and meta-analysis. Arch Sex Behav 2013;42:915-933.
2 Gellad WF, Flynn KE, Alexander GC. Evaluation of flibanserin: science and advocacy at the FDA. JAMA
Published online July 6, 2015.
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The risk of hypotension and syncope when flibanserin is administered with products that
increase flibanserin exposure:
o The margin of safety for flibanserin exposure is low, with the maximum tolerated
dose of flibanserin being 250 mg, which is only 2.5 times the therapeutic dose.
o Flibanserin is metabolized by both CYP3A4 and CYP2C19 isoenzymes;
concomitant administration of inhibitors of CYP3A4 and CYP2C19 increases
flibanserin exposure, some beyond the 2.5 times tolerability limit. Drug products
that can interact with flibanserin in this manner are numerous and used
significantly in clinical practice (e.g., azole antifungals, proton pump inhibitors,
oral contraceptives). Also, over-the-counter drug products, foods, herbal
products, and nutritional supplements that may exhibit these interactions have not
been identified or studied.
o Administration of sub-therapeutic doses of flibanserin (i.e., 50 mg) with a strong
CYP3A4 inhibitor, ketoconazole, to healthy pre-menopausal women led to a 4.5fold increase in flibanserin exposure and poor tolerability. Syncope occurred in a
single subject receiving the combination of flibanserin with ketoconazole.
o Administration of the multi-enzyme inhibitor fluconazole (moderately inhibits
CYP3A4 and strongly inhibits CYP2C19) with flibanserin in healthy premenopausal women led to a 7-fold increase in flibanserin exposure and a
significant increase in adverse events, including hypotension and syncope,
compared to flibanserin administered alone. Clinically significant hypotension
and/or syncope occurred in 20% of subjects receiving the combination compared
to no events with either flibanserin or fluconazole alone.
o Flibanserin exposure in the setting of concomitant administration of mild
CYP3A4 inhibitors (which include combined oral contraceptive products, COC)
increases 1.4-fold. In phase 3 trials, the incidence of adverse events, including
those of hypotension and syncope, was greater in flibanserin-treated subjects who
were also users of combined oral contraceptive products than in those receiving
flibanserin alone, placebo alone, or placebo with COCs.
o Administration of flibanserin 100 mg to 9 subjects who were CYP2C19 poor
metabolizers (a clinical setting akin to a dedicated drug-drug interaction study
using a CYP2C19 inhibitor) increased mean flibanserin exposure 0.3-fold
compared to flibanserin administered to CYP2C19 normal (i.e., extensive)
metabolizers. In addition, one event of syncope occurred in a CYP2C19 poor
metabolizer compared to no events in the normal metabolizer group. In clinical
practice, the CYP2C19 metabolizer status of most patients is unknown.
o Flibanserin administered with drugs that are moderate or strong CYP3A4
inhibitors together with drugs that are strong CYP2C19 inhibitors would be
expected to have a similar effect to that observed with fluconazole, and would
present a significant risk to patients.
o There are numerous commonly prescribed products that are inhibitors of CYP3A4
or CYP2C19. A pharmacy stop will prevent dispensing of contraindicated drugs
with flibanserin. However, a pharmacy stop will not capture over-the-counter
supplements (e.g., gingko, serenoa) or foods (resveratrol in red wine, citrus) with
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•

1.3

CYP3A4 inhibitor activity nor will it prevent co-administration of multiple mild
CYP3A4 inhibitors and CYP2C19 inhibitors with flibanserin – all scenarios that
will increase systemic exposure to flibanserin. The danger to patients from
inadvertent drug interaction with flibanserin is significant.
The risk of syncope and hypotension when flibanserin is used with alcohol
o Results of the phase 1 alcohol drug interaction study suggest that flibanserin
cannot be used safely with alcohol because of an increased risk of syncope and
central nervous system (CNS) depression. However, the effect of concomitant
administration of alcohol in women remains uncertain because the dedicated
alcohol interaction study enrolled mostly men (23/25 subjects were men).
o In phase 3 trials, although alcohol use was not monitored, adverse events of
hypotension and syncope were more frequent in flibanserin-treated drinkers
compared to placebo-treated drinkers and flibanserin-treated non-drinkers.
o A contribution from flibanserin to the death from acute ethanol intoxication that
occurred in a post-menopausal woman in a phase 3 trial cannot be excluded.
o It is unrealistic to expect sexually active women to avoid alcohol indefinitely
which would be necessary with this product, in addition to other restrictions.
Risk of accidental injury
o The updated pre-menopausal HSDD safety database continues to show a slightly
greater incidence of accidental injury that appears temporally associated with
adverse events of CNS depression in the flibanserin 100 mg qhs dose group
compared to placebo. Although the absolute difference between flibanserin 100
mg qhs and placebo is numerically small, the trend is consistent across safety
databases and suggests that the difference is not due to chance alone. Considering
the potential for flibanserin to be used widely, the public health burden of injuries
could be significant.
Safety of flibanserin in women with co-morbidities
o The patient population studied in the phase 3 clinical trials was healthy and taking
few concomitant medications. The safety of flibanserin in women with
underlying significant medical conditions (beyond migraine headache or allergies)
or those on multiple concomitant medications is not known.
Recommendations for Post-market Risk Evaluation and Mitigation Strategies

We do not recommend a post-market REMS at this time as we do not believe that any REMS can
ensure the safe use of this product in the intended population nor is a REMS designed to
overcome limited efficacy. However, following recommendation from the AC, the Agency did
discuss recommendations for a REMS. If the product were to be approved, the following REMS
with ETASU A, B and D would be our minimum recommendation:
• Prescriber certification
• Prescriber training module, including checklist on appropriate patient selection (e.g.,
screening for alcohol use), training on risks of flibanserin alone and with concomitant use
of alcohol and CYP 3A4 inhibitors
• Prescriber enrollment
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Pharmacy certification
Pharmacist training module, including screening for alcohol use, training on risks of
flibanserin alone and with concomitant use of alcohol and CYP 3A4 inhibitors
Pharmacy enrollment requirement, including for independent and mail order facilities
Patient consent agreement, which should be signed by the patient and the prescriber or
pharmacist and submitted to the REMS database.

As stated above, because the potential adverse events cannot be predicted, the REMS cannot
mitigate fully the risk of this product. However, a requirement of prescriber and pharmacy
certification will help ensure that those prescribing and dispensing the drug have appropriate
training on the entity of HSDD, patient selection and the potential unpredictable, severe, lifethreatening risks associated with this drug product, especially in the context of concomitant use
of alcohol or CYP 3A4 inhibitors. Additionally, those practitioners will be enrolled,
documenting that they have undergone the training and are certified to provide the drug product
to patients. The patient consent agreement would provide additional assurance that providers
have carefully considered each patient before prescribing the drug and help ensure that patients
have been fully counseled about the unpredictable and potentially severe risks of the drug. When
the patient signs the consent form, she will be acknowledging that she is making an informed
decision to use the drug. This extra step will help curb off-label use. Provider enrollment and
registration of the consent form will allow for better tracking when severe adverse events do
occur.
1.4

Recommendations for Post-market Requirements and Commitments

As we do not recommend approval, no post-market studies are being requested at this time.
However, the following are deficiencies that should be addressed in a Complete Response
submission:
• Conduct a dedicated alcohol interaction study in women only. This study should
incorporate both “worst-case” and “real-world use” scenarios to allow for a better
understanding of whether flibanserin can be used safely with any amount of alcohol.
This study should examine parameters of alcohol dose and timing relative to flibanserin
administration – concomitant use with number of units of alcohol and with alcohol
administered before flibanserin (30 min, 1 hour, etc.) and after flibanserin (30 min, 1
hour, etc.).
• As we advised in the September 27, 2013, Complete Response letter, identify a
population of women in whom a larger treatment effect size may be demonstrated. We
recommend enrolling women with severe HSDD whose condition is refractory to
psychotherapy or other non-medical treatments in whom there may be a greater tolerance
for risk. This study should also include women with co-morbid medical conditions (e.g.,
hypertension, diabetes) and have few restrictions on concomitant medications (e.g., allow
sedative/hypnotics) in order to fully assess the drug’s safety with “real-world” use.
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2 Introduction and Regulatory Background
2.1

Product Information

Flibanserin is a 5-HT1A agonist and 5-HT2A antagonist that has been evaluated for the indication
(b) (4)
of major depressive disorder (MDD), in addition to treatment of HSDD
pre-menopausal
(b) (4)
(the current application)
In
addition to its activity at serotonin receptors, flibanserin binds with moderate affinity to 5-HT2B,
5-HT2C, and dopamine D4 receptors. There are no currently marketed products with the same
neurotransmitter activity as flibanserin.
2.2

Tables of Currently Available Treatments for Proposed Indications

There are currently no FDA-approved drug products for the treatment of HSDD. There is
substantial evidence that various testosterone products (approved for men with below normal
testosterone levels) are used off-label by women with HSDD. Other herbal and over-the-counter
products are also used, none of which is FDA-approved for HSDD.
2.3

Availability of Proposed Active Ingredient in the United States

The proposed active ingredient is not available in the United States or in any other country.
2.4

Important Safety Issues With Consideration to Related Drugs

These issues were address in section 7.2.3 Evaluation for Potential Adverse Events for Similar
Drugs in Drug Class of the medical officer review of the first complete response application
dated August 2013.
2.5

Summary of Pre-submission Regulatory Activity Related to Submission

The Division and the Applicant had regular interactions throughout the development program for
flibanserin for the treatment of HSDD. Key points and agreements conveyed to the Applicant
regarding the phase 3 program are summarized below:
• Prior to the original NDA submission in 2009:
o Following multiple meetings and reviews of Special Protocol Assessment
requests, agreement was reached on the co-primary efficacy endpoints – the
change from baseline in satisfying sexual events (SSEs) and sexual desire as
measured by responses captured by the electronic diary (eDiary). Distress
associated with reduced sexual desire would be assessed as a key secondary
efficacy endpoint, using response to Question 13 in the Female Sexual Distress
Scale-Revised (FSDS-R).
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o The Division agreed with the definition of the Full Analysis Set (women
randomized who received at least one dose of study drug and had at least one ontreatment efficacy assessment) for use as the primary analysis population.
o The Division agreed with using responder analyses to help understand the
“clinical meaningfulness” of the treatment benefit with respect to the important
endpoints – SSEs, desire, and distress.
o In a meeting held on January 8, 2009, the Applicant informed the Division that in
both Studies 511.71 and 511.75, which had been completed in 2008, the desire
endpoint based on the eDiary had failed to attain statistical significance. Citing
“diary fatigue” due to decreased compliance with daily diary entry over time, the
Applicant proposed instead to use the two questions from the desire domain of the
Female Sexual Function Index (FSFI-desire, which uses a 28-day recall period) to
assess the change in sexual desire; this post-hoc approach would elevate the FSFIdesire, previously a secondary efficacy endpoint, to a co-primary endpoint.
o The Division advised that failure to meet one of the two co-primary efficacy
endpoints did not constitute an acceptable reason to alter a pre-specified and
agreed-upon endpoint. Furthermore, the Division and the Study Endpoints and
Label Development (SEALD) team had already shared with the Applicant
concerns regarding limitations of FSFI-desire instrument, regarding 1) recall bias
due to the use of a 28-day recall period, and 2) content validity of the two
questions.
On October 27, 2009, the Applicant submitted NDA 022526, seeking marketing
authorization for flibanserin to treat HSDD in pre-menopausal women.
On June 18, 2010, this application was presented at the Reproductive Health Drugs
Advisory Committee Meeting. The Committee was asked to specifically comment on the
appropriateness of altering a co-primary efficacy endpoint post-hoc. A majority (9 of 11)
of the members did not agree with changing the co-primary endpoint. The Committee
voted unanimously (11 vs. 0) not to recommend approval, noting that the Applicant had
not demonstrated an acceptable overall benefit/risk profile for flibanserin in
premenopausal women for the treatment of HSDD.
At the July 22, 2010, post-Advisory Committee Meeting (prior to the Action Date) with
the Applicant:
o It was agreed that the FSFI-desire domain questions would not be accepted as the
regulatory endpoint for sexual desire for the first review cycle. In addition to the
issues related to the post-hoc use of the FSFI desire domain items as a co-primary
endpoint, the Applicant would need to address content validity, recall validity,
and measurement properties of the FSFI, especially as they relate to the desire
domain. The Applicant informed the Division of an ongoing trial (Study 511.147,
initiated in 2009) that was using the FSFI-desire items as a pre-specified coprimary endpoint.
The Division stated that additional efficacy data might better characterize safety in
patients with co-morbid conditions and those taking concomitant medications as such
patients were excluded from previous trials.
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On August 27, 2010, the application received a Complete Response (CR) letter, which
cited safety, efficacy, and clinical pharmacology deficiencies:
o The Agency advised that re-analysis of the studies using the FSFI-desire would be
considered exploratory and hypothesis-generating, and an additional trial with the
FSFI-desire items as a pre-specified co-primary efficacy endpoint would be
required to demonstrate efficacy. It is noteworthy that, in another blinded,
placebo-controlled European trial (511.77),the Applicant changed the desire
endpoint to that measured by the FSFI sexual desire items while the trial was
underway but before unblinding; improvement in sexual desire using the FSFI
desire score in Study 511.77 failed to reach statistical significance.
o The Agency also requested additional studies to evaluate:
 The effect of co-administration of flibanserin 100 mg with
moderate CYP3A4 inducers/inhibitors and alcohol
 The risks for syncope-related events using supra-therapeutic doses
of flibanserin
 The abuse potential of flibanserin
• Sprout Pharmaceuticals, the current Applicant, acquired all rights to flibanserin from
Boeringer Ingelheim in 2012. A pre-NDA meeting was held on April 26, 2012,
between the Division and the new Applicant; the Division advised that the
appropriateness of the FSFI-desire domain questions for evaluating sexual desire
would be assessed during the review of their response to the CR letter.
• On March 29, 2013, the Applicant submitted a Complete Response to the August 27,
2010 CR letter.
• A second CR letter was issued on September 27, 2013. The Agency concluded that
the observed treatment benefits, albeit statistically significant, were numerically small
and as such, did not convincingly outweigh the substantial safety concerns identified,
including adverse events related to CNS depression, syncope, hypotension, and
accidental injury. The safety concerns were exacerbated when flibanserin was used
concomitantly with alcohol and CYP3A4 inhibitors. In addition,
o The letter noted residual concerns regarding the validity of the FSFI-desire
domain, which may affect the interpretation of efficacy findings.
o The Applicant was recommended to identify and assess efficacy of
flibanserin in a premenopausal population in whom a larger treatment
effect size may be demonstrated to maximize the benefit/risk calculation.
o Given the concern for the long half-life and the sedative properties of
flibanserin, the Agency requested a dedicated driving simulation study to
evaluate the potential for residual (next-day) psychomotor impairment
from night time administration of flibanserin.
The letter also requested that the Applicant propose plans to:
o Assess rare safety signals such as appendicitis
o Assess the clinical risk of breast cancer in light of the non-clinical findings of
dose-related mammary tumors in mice.
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o Given the unexpected greater increase in flibanserin exposure with
concomitant administration of fluconazole, a moderate CYP3A4 inhibitor
(and an inhibitor of multiple CYP enzymes, including CYP2C9 and
CYP2C19), additional drug-drug interaction studies were requested to fully
characterize the metabolism of flibanserin.
The Agency stated that after the Applicant addresses the deficiencies, an advisory
committee meeting will be warranted to determine whether the benefits of flibanserin
outweigh the risks.
•

•

On December 3, 2013, the Applicant submitted a formal dispute resolution request
(FDRR), appealing the CR action to the Office of New Drugs (OND). The Applicant
asked OND to approve flibanserin for the proposed use without requiring additional data
or analyses.
Dr. John Jenkins, Director of OND, issued a denial of the FDRR on February 7, 2014,
stating that FDA’s benefit-risk assessment was sound and did not deviate from precedent
for similar decisions. Dr. Jenkins agreed that the benefits of flibanserin in HSDD “do not
outweigh the significant safety concerns that have been identified,” based on available
data. He advised that the Applicant fully address the issues raised by the second CR
letter, in particular the request to “conduct a driving study to assess next-day impairment
and assess the effect of CYP2C9 and/or CYP2C19 enzymes on the metabolism of
flibanserin, before resubmitting the application.” He concurred with the Division’s plan
to bring the complex issues to an advisory committee meeting on the next review cycle.

•

Sprout requested a meeting to seeking FDA guidance on the design of proposed studies
as well as on labeling and risk management concerns. This Type A meeting took place
on March 12, 2014. Subsequently, the sponsor submitted draft protocols for the driving
study and additional pharmacology studies, which were reviewed and found acceptable.
The Applicant conducted these requested studies and met with the Division on January
15, 2015, informing the Division of the planned resubmission for a third review cycle.

•

The application was resubmitted on February 14, 2015.

•

A joint meeting of the BRUDAC and DSaRM AC was held on June 4, 2015. Meeting
discussion and voting results are found in section 9.3.

3 Ethics and Good Clinical Practices
3.1

Submission Quality and Integrity

The submission was well organized with easy access to relevant information.
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Compliance with Good Clinical Practices

Two investigator sites were closed by the Applicant for cause – lack of Principal Investigator
(PI) involvement and oversight, failure to adhere to protocol/investigational plan, and suspected
misconduct in the flibanserin extension trial 511.84. One site was under Elizabeth Houser, MD,
in Austin, TX (site 1013 in Trial 511.75 and site 1078 in Trial 511.84); the site “enrolled”
(screened) 91 subjects in Study 511.75 and 10 in Study 511.84. The other PI was Richard
Muckerman, MD, in Chesterfield, MO (site 1024 in Trial 511.75 and site 1128 in Trial 511.84);
the site enrolled (screened) 51 subjects in Study 511.75 and 28 subjects in Study 511.84. Due to
these issues, the Applicant performed a sensitivity analysis on the co-primary endpoints omitting
the data from the two sites in Trial 511.75, one of two pivotal trials for efficacy. The results of
the two separate sensitivity analyses excluding the data from the Houser and Muckerman sites
were consistent with the results of the primary analysis.
After Dr. Muckerman’s site had been closed by the Applicant, the FDA’s Division of Scientific
Investigation (DSI) inspected the site because of high enrollment at this site with potential
significant contributions to the overall primary efficacy results. For the Muckerman site, DSI
issued a seven-page Form 483 report, noting numerous observations for both the studies (511.75
and 84), including: failure to maintain adequate and accurate case histories, failure to ensure that
the investigation was conducted according to the investigational plan, and failure to maintain
adequate records of the disposition of the drug. DSI issued Dr. Muckerman an OAI letter on
February 15, 2015. Data generated by this site were not considered by DSI to be acceptable in
support of the relevant indication and were recommended to be excluded from any data analysis.
Data from Dr. Muckerman’s site (51 subjects in Study 511.75, or 3.2% of the study population)
were not excluded by the Applicant in the submission; FDA’s final analyses presented to the AC
and our efficacy assessment excluded these subjects.
The deficiencies identified upon inspection of the Houser site were also serious: the investigator
submitted to FDA or to the sponsor false information in required reports and failed to ensure that
the investigation was conducted according to the investigational plan. The inspectional
observations were reviewed with Dr. Houser and she submitted a response to the FDA. However,
DSI found the response inadequate and Dr. Houser was issued a warning letter May 25, 2012. 3
Data from her site was also excluded from the final efficacy data sets due to these concerns.
3.3

Financial Disclosures

The Applicant has submitted financial disclosure information for the principal investigators of
the two new phase 1 studies that were conducted for the current application (Studies SPR-14-01
and SPR-14-06). Neither investigator had entered into a financial arrangement with the sponsor
and had no financial disclosures.

3 http://www.fda.gov/ICECI/EnforcementActions/WarningLetters/2012/ucm306201 htm.
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4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines
4.1

Chemistry Manufacturing and Controls (CMC)

No CMC issues were identified in the first two CR letters. In this submission, the Applicant
proposed a new manufacturing site and tablet count in unit container. Reviews by the CMC and
biopharmaceutics team have not identified any issues that would preclude approval.
4.2

Clinical Microbiology

A clinical microbiology consult/review was not required as the proposed product is an oral
tablet.
4.3

Preclinical Pharmacology/Toxicology

No new preclinical data were submitted with the current application. There are no outstanding
pharm/tox issues from the two previous review cycles.
Of note, flibanserin was tested for its ability to induce cancer in animals with carcinogenicity
studies in rats and mice. An increase in mammary tumors in female mice was the main
carcinogenic signal. Female mice (Charles River CD-1) were given flibanserin orally at doses of
0, 10, 80, 200, and 1000 mg/kg (raised to 1200 mg/kg on drug week 23 due to lack of toxicity)
for two years. The two highest doses produced drug blood concentrations (area under the
concentration-time curve or AUC) approximately 4 and 13 times higher than in women taking
100 mg of flibanserin (the recommended clinical dose).
Flibanserin treatment resulted in a highly significant dose-related increase in the incidence of
mammary tumors in female mice. The incidence of malignant mammary tumors was 0.7% for
the combined controls and 4%, 4%, 8.6% and 10% in low to high dose flibanserin groups,
respectively (Table 1).
Control CD-1 mice from the same supplier had an average incidence of malignant mammary
tumors of 2.7% and a maximum incidence within any one group of 8.3%.
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Table 1. Incidence of malignant mammary tumors in female mice
Dose (mg/kg)
Number of animals
Mammary gland adenocarcinoma, n (%)
Mammary gland adenoacanthomasc, n (%)
Total, n
a
b
c

0 (control)
70
0
0
0

0 (control)
70
1 (1.4%)
0
1 (1.4%)

10
70
3 (4.3%)
0
3 (4.3%)

80
70
3 (4.3%)
0
3 (4.3%)

200
70
5 (7.1%)
1 (1.4%)
6a (8.6%)

1000/1200
70
5 (7.1%)
2 (2.8%)
7b (10.0%)

p < 0.01 vs combined controls
p < 0.005 for trend compared to combined controls
adenoacanthomas also known as adenosquamous c

The two-year carcinogenicity study in rats was negative for any carcinogenic signal.
Reviewer’s comment: The DBRUP pharmacology/toxicology review, dated July 16, 2015,
recommends an Approval action.

4.4

Clinical Pharmacology

The current submission contains results of one new clinical pharmacology study of the
pharmacokinetics of flibanserin in relation to CYP2C19 and CYP2C9 genotypes. This study was
conducted to address deficiencies identified in the most recent complete response letter. The
trial enrolled 25 healthy premenopausal women with CYP2C9 poor metabolizer genotype (N=8),
CYP2C19 PM genotype (N=9), or CYP2C9 and CYP2C19 extensive metabolizer (EM)
genotypes (N=8).
Reviewer’s comment: Approximately 2-5% of Caucasians and Africans, and 2-15% of
Asians are CYP2C19 poor metabolizers, according to the Clinical Pharmacogenetics
Implementation Consortium. 4

Study findings and conclusions from the DBRUP clinical pharmacology reviewer were:
• Compared to subjects with a CYP2C9 EM status, there was no increase in flibanserin
exposure in the CYP2C9 PM subjects suggesting no involvement of the CYP2C9 enzyme
in flibanserin metabolism.
• Compared to subjects with a CYP2C19 EM status, there was a mean increase in
flibanserin exposure (AUC0-inf increased 34% and Cmax increased 49%) in the
CYP2C19 PM subjects suggesting flibanserin is partially metabolized by CYP2C19.
• The greatest flibanserin exposure among the nine subjects with a CYP2C19 PM genotype
occurred in a 29 year-old Asian subject who had flibanserin AUC0-inf of 7526 ng*hr/mL
and Cmax of 698 ng/mL. In this subject, the AUC0-inf was increased 3.2-fold and Cmax
increased 1.8-fold compared to the mean flibanserin exposure in CYP2C19 EM subjects.
• One serious adverse event of unresponsiveness occurred in a 47-year old Asian woman
with a CYP2C19 PM genotype (Subject #1014).
4 https://www.pharmgkb.org
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Some antidepressants, anticonvulsants, and proton pump inhibitors (e.g., omeprazole) are
CYP2C19 inhibitors. Co-administration of these drugs with flibanserin may increase
flibanserin exposure.

Another notable finding from the clinical pharmacology review was an identified interaction of
flibanserin with digoxin, a P-glycoprotein substrate, which has a narrow therapeutic index.
Flibanserin is a P-gp inhibitor. In a phase 1 drug interaction study, multiple 100 mg doses of
flibanserin co-administered with a single 0.5 mg dose of digoxin increased digoxin AUC(0-inf) by
96% and Cmax by 46%.
Reviewer’s comment: Per the review finalized on July 17, 2015, the clinical pharmacology
review team recommends a Complete Response. Although the Applicant has conducted
studies to address the clinical pharmacology deficiencies outlined in previous CR letters,
the team notes “major safety concerns with use of flibanserin alone, flibanserin with
moderate and strong CYP3A4 inhibitors, flibanserin with alcohol, and flibanserin alone in
subjects with a loss of CYP2C19 activity.” In consideration of the severity and frequency
of adverse events in healthy premenopausal women in the phase 1 trials as well as the
absence of a dedicated alcohol interaction study in the target population, the clinical
pharmacology team considers benefit/risk profile of flibanserin in premenopausal women
to be unfavorable.

4.5

Consults from Other Divisions

4.5.1 Division of Neurology Products
The Division of Neurology Products was consulted to review and comment on the results of the
driving study that was conducted in response to deficiencies identified in the second CR letter.
Conclusions and recommendations from the consultant’s review were:
• The study design and conduct were adequate. The primary and key secondary endpoints
did not reveal evidence of impairment of next-day driving ability after flibanserin.
• The study did not identify adverse effects on next-day driving performance but (as is true
for most, if not all, safety studies) broader conclusions about absence of potential adverse
effects on next day performance would not be supported. Importantly, the study was
designed primarily to identify impairment from somnolence, while flibanserin has other
adverse effects unrelated to somnolence that might adversely affect driving performance,
but that might not have been detected.
• The study did not show impairment of driving performance at the higher than average
flibanserin exposures than can result from concomitant use of flibanserin with hormonal
contraceptives (which were allowed this in trial).
• Labeling should indicate that the driving study was conducted the morning after bedtime
dosing, and should include clear warnings about psychomotor impairment in the hours
following dosing. Results of the driving study are consistent with those identified in
previous studies (such as Study 511.3 conducted by Boehringer Ingelheim), which
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showed slowing of response time of a magnitude likely to be clinically meaningful for
driving for a duration at least 3.5 hours after dosing, and possibly longer.

4.5.2 Division of Medication Error Prevention and Analysis (DMEPA)
In a review dated April 30, 2015, DMEPA found the proposed proprietary name, Addyi, to be
acceptable.
In a memorandum dated June 10, 2015, DMEPA recommended the following changes to the
container label and carton labeling prior to approval of the NDA:
• Revise the strength statement, ‘100 mg’ to a darker font to increase its prominence.
• Revise the dosage statement on the side panels of the container labels and carton labeling
to read: 100 mg once daily at bedtime. Including this information on all packaging, will
re-inforce the correct dosing for this product and help minimize the risk of written
prescriptions for Addyi 100 mg tablets of being incorrectly interpreted as ‘Addy 1100 mg
tablets.’
• Include the ‘Rx Only’ statement on all professional sample labels and labeling.
• Provide the NDC number on the revised labels and labeling as soon as it is available and
include it on the revised labels and labeling with your next label and labeling submission.

4.5.3 Study Endpoints and Labeling Development (SEALD)
In a memorandum of consultation dated April 20, 2015, SEALD provided an assessment of the
FSFI sexual desire domain (FSFI-SD) which was used as a co-primary efficacy endpoint in
phase 3 pivotal study 511.147, and as a secondary endpoint in phase 3 pivotal studies 511.71 and
511.75. Key findings from the SEALD review are summarized below:
• While the FSFI-SD used by the applicant may not be optimal, it may provide
interpretable findings of efficacy if there is a reasonably large magnitude of effect for a
particular product development program. However, given the very modest efficacy
findings in the flibanserin program across all endpoints, we are concerned that limitations
of the FSFI-SD outcome assessment used in this particular clinical trial context may have
contributed to an observed treatment effect that may not represent clear evidence of
treatment benefit.
• The challenge of interpreting efficacy findings using the FSFI desire domain is that this
domain includes multi-barreled instructions making it unclear what is driving any change
identified on the assessment (e.g., receptivity, sexual fantasies, and/or initiating sex).
• There are concerns about concluding treatment benefit based on the response options in
the FSFI. Is experiencing desire “all of the time” a true benefit, or might that represent a
different concern to women?
• A 28-day recall period is used in the FSFI-SD. While it is possible that a longer recall
period increases noise thus attenuating treatment effects, it is concerning that in Studies
511.71 and 511.75, when a daily measure of desire was used, no significant
improvements on desire were identified.
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4.5.4 Division of Risk Management (DRISK)
DRISK was consulted to evaluate the Sponsor’s proposed Risk Evaluation and Mitigation
Strategy (REMS), and to present possible REMS options at the Advisory Committee Meeting.
At the time of this writing, the written memorandum of consultation from DRISK has not yet
been finalized.

4.5.5 Controlled Substances Staff
In a memorandum of consultation dated June 24, 2015, the CSS review team concluded that
“while flibanserin produces both sedative and stimulant effects, in the absence of a euphoria
signal, these responses are not indicative of abuse potential.” Therefore, flibanserin is not
recommended for scheduling under the Controlled Substance Act and Section 9.0 (Drug Abuse
and Dependence) should not be included in the package insert.

4.5.6 Division of Epidemiology
At the time of this writing, the memorandum of consultation from DRISK has not yet been
finalized.

5 Sources of Clinical Data
5.1

Tables of Studies/Clinical Trials

Summary information for the phase 2 and 3 HSDD safety and efficacy trials in both pre- and
post-menopausal women is shown in Table 2.
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Table 2 Overview of HSDD Clinical Safety and Efficacy Trials
Study

511.68
US
511.69
US

511.71
US/Can

511.75
US/Can

511.147
US
511.70
US

511.77
EU

511.130
US
511.156
US

Objective

Design

Flibanserin Doses
# Enrolled Subjects
(mg)
Phase 2 trials in pre-menopausal women
Proof of Concept
R, DB, PC
50 BID;
Flibanserin - 77
Efficacy/Safety
option to ↑ to 100
Placebo - 75
mg BID
Proof of Concept
R, DB, PC
50 BID;
Flibanserin - 76
Efficacy/Safety
option to ↑ to 100
Placebo - 75
mg BID
Phase 3 Primary Efficacy Trials in pre-menopausal women
Pivotal
R, DB, PC
50 qhs
Flibanserin – 585
Efficacy/Safety
- 295 @ 50 qhs
100 qhs
- 290 @ 100 qhs
Placebo - 295
Pivotal
R, DB, PC
25 BID
Flibanserin - 1,185
Efficacy/Safety
50 BID (titrated)
- 396 @ 25 BID
- 393 @ 50 qhs
100 qhs (titrated)
- 396 @ 100 qhs
Placebo - 399
Pivotal
R, DB, PC
100 mg qhs
Flibanserin – 543
efficacy/safety
Placebo - 547
Phase 3 Supportive Efficacy Trials in pre-menopausal women
Efficacy/Safety
R, DB, PC
25 BID
Flibanserin - 1,042
50 qhs
- 350 @ 25 BID
50 BID
- 340 @ 50 qhs
- 365 @ 50 BID
Placebo - 350
Efficacy/Safety
R, DB, PC
50 qhs
Flibanserin – 631
- 314 @ 50 qhs
100 qhs (titrated)
- 317 @ 100 qhs
Placebo - 318
Phase 3 Supportive Efficacy and Safety Trials in post-menopausal women
Efficacy/Safety
DB, PC
100 qhs
Flibanserin - 467
Placebo - 480
Efficacy/Safety
DB, PC
100 qhs (titrated)
Flibanserin – 376
Placebo - 369
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Phase 3 Special Studies
Open-label, (24+ flexible regimen: 50
wk)
qhs
50 BID
R, DB, PC
100 qhs
(24 wk)

511.74
Part 1

Long-term safety

511.74
Part 2
US/Can

Withdrawal effects

511.84
US

Long-term safety and
efficacy;
Flexible-dose
Long-term safety and
efficacy

Open-label,
uncontrolled

Safety , tolerability
and withdrawal in
patients taking
concomitant SSRI or
SNRI

DB, PC, parallel
group, multiple
dose increasing

511.118
EU
511.114
US

Open-label,
uncontrolled

flexible regimen: 50
or 100 qhs
25 or 50 BID
flexible regimen: 50
or 100 qhs
25 or 50 BID
50 mg plus placebo x
14 days, ↑ to 100 mg
100 mg qhs

511.133
US

Open-label, all on
flibanserin – 749

24

Double blind:
163 on flibanserin,
170 on placebo

24

Flibanserin - 1,814
from Studies 511.70,
511.71 & 511.75

52

Flibanserin - 480 from
Study 511.77

28

Flibanserin – 73
- 45 @ 50 qhs,
uptitrated to 100 qhs
- 28 @ 100 qhs
Placebo – 38
Flibanserin – 347

12

Safety and efficacy
Open-label,
100 qhs
28
(extension from
uncontrolled
Study 147)
R = randomized, DB = double blind; PC = placebo-controlled
Source: NDA 22-526, ser 0062. Module 5.2 - Listing of Clinical Trials, pp 14-16, and Table 1.1:2, p 13, Table 3.1.1: 1, p 47, and
Table 3.1.1: 2, p 48 in the Summary of Clinical Efficacy

5.2

Review Strategy

For the safety and efficacy review, the reviewers considered the applicant’s submissions to all
three review cycles, first by reading the Clinical Overview, the Integrated Summary of Safety
and the Summary of Clinical Efficacy followed by the clinical study reports for efficacy Studies
511.71, 511.75 and 51.147. No new efficacy data are included in this resubmission; however,
the Applicant was asked to provide a dataset for study 511.75 which excluded subjects from sites
1013 and 1024. The efficacy reviewer also evaluated the numerous post-hoc subgroup analyses
by quartile of baseline scores on each outcome measure, including Forest plots and cumulative
distribution curves, subgroup analyses by hormonal contraceptive use and responder analyses
based on the Patient Global Impression-Improvement. All of these analyses were provided by
the Applicant at the Agency’s request.
The reviewers also considered the transcript of the 2015 meeting of Advisory Committee and the
following FDA reviews:
• Statistical review (Dr. Kate Dwyer, Office of Biometrics)
• Clinical pharmacology review (Dr. LaiMing Lee, Division of Clinical Pharmacology
3/Office of Translational Science)
• Human Abuse Potential Study review (Dr. Katherine Bonson, Controlled Substance
Staff)
• Clinical inspection review (Dr. Faranak Jamali, Office of Scientific Investigation (OSI))
• Consultative review by the SEALD Team
• Consultative review by the Division of Neurology Products (DNP)
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•
•

Consultative review by the Division of Risk Management (DRISK)
Proprietary name review (Office of Medication Error Prevention and Risk
Management/Office of Surveillance and Epidemiology)

Studies informing safety of flibanserin are 31 phase 1 studies, 11 phase 2 studies in men and
women with major depressive disorder (MDD), and 11 studies (two phase 2 and nine phase 3
studies) in premenopausal women with HSDD. The safety review focuses on the new safety data
contained in the current submission – results of the next-day driving impairment study (SPR-1401) and the study of the pharmacokinetics of flibanserin in relation to CYP2C19 and CYP2C9
genotypes (SPR-14-06). Both trials were conducted in response to safety deficiencies identified
in the September 27, 2013, Complete Response letter. In addition, the safety review presents a
more in depth analysis of some key safety issues that led to the CR decision during the last
review cycle – adverse events of syncope and hypotension, and pharmacodynamics interactions
with CYP3A4 inhibitors and alcohol.
Sub-sections of this review template for which there are no new data or additional analyses have
been deleted. The reader is referred to medical officer reviews dated August 29, 2013, and
August 27, 2010.
5.3

Discussion of Individual Studies/Clinical Trials

Each of the three pivotal clinical trials supporting efficacy has been extensively reviewed
previously in the first two review cycles. Refer to medical officer reviews dated August 29,
2013, and August 27, 2010 for detailed discussion.
Designs of the new individual studies that have been submitted with the current application are
discussed in the relevant sub-sections.

6 Review of Efficacy
Efficacy Summary
Integral to any drug approval decision is the risk/benefit assessment or the balance between the
safety and the benefit in the studied population and in the anticipated target population if the
drug is approved. Flibanserin performs better than placebo in statistically significantly ways;
however, the treatment difference between flibanserin and placebo is not outweighed by the
safety concerns. The great majority (approximately 90%) of subjects in the clinical program
derived no meaningful benefit from treatment with flibanserin. The lack of correlation between
severity of condition at baseline and treatment effect also raises many questions about the
outcomes assessment used in this clinical program. Key safety issues have not been adequately
addressed by the Sponsor (see Section 7 of this review).
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6.1

Indication

Flibanserin is indicated for the treatment of acquired hypoactive sexual desire disorder (HSDD)
in premenopausal women.

6.1.1 Methods
The designs of the three pivotal clinical trials used to support efficacy have been extensively
described in the previous medical officer reviews as well as the background document presented
to the AC. 5 They were prospective, randomized, double-blind, North American (US and
Canada) studies in premenopausal women with acquired HSDD. The total study duration was 28
weeks, consisting of a four-week baseline period followed by 24 weeks of blinded treatment.
Eligibility criteria for all three pivotal trials were stringent. Importantly, women enrolled into the
pivotal efficacy trials were generally healthy, without any significant medical conditions or
concomitant medication use. There was an extensive list of medications and drug classes that
were exclusionary of participation and prohibited during all three trials (5 pages in Studies
511.71 and 511.75; 3 pages in Study 511.147). The reader is referred to previous medical officer
reviews for the extensive inclusion/exclusion criteria.
Reviewer’s comment: While Study 511.147 allowed for enrollment of women on a broader
range of medications (e.g., CYP 3A4 inhibitors are allowed), the three efficacy trials still
excluded women with a wide range of medical conditions and on a large number of
commonly prescribed medications. This study population is like not representative of
those women who could be exposed to this drug. Moreover, the clinical program for
flibanserin excluded women who had started psychotherapeutic (non-drug) treatment
(e.g., sex therapy, behavior therapy, psychoanalytic therapy, interpersonal therapy,
cognitive therapy, marital counseling, etc.) within 12 weeks of the baseline visit.
Subjects who had started psychotherapeutic treatment more than 12 weeks before
baseline visit could enroll; however, no data were collected on the interaction of this
treatment with the subject drug.

6.1.2 Demographics
Table 3 below summarizes demographic characteristics of the study population enrolled in the
three efficacy trials.

5 FDA briefing information and Errata, accessed at
http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/DrugSafetyandRiskManagementAdv
isoryCommittee/ucm449087.htm.
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Table 3 Subject Demographics for the Pivotal Efficacy Trials (Treated Set)

Other (ethnic group): American Indian/Alaska native; Hawaiian/Pacific Islander
Source: NDA 22-526 ser 0039, Module 2.7.3, Summary of Clinical Efficacy, Table 50, p. 91-92.

Reviewer’s comment: The demographic characteristics of subjects in the clinical
program are likely representative of premenopausal women in the US with HSDD, but
may not be reflect women who may seek use of the product if marketed. Specifically,
postmenopausal women may also be prescribed the drug off-label. Anecdotally, there
appears to be a greater need for medical treatment in the post-menopausal women, as
shown in testimony from patients in the October 2014 Patient-Focused Drug
Development Public Meeting. 6

6.1.3 Subject Disposition
The disposition of subjects participating in the three pivotal trials is shown in Table 4 below.

6 http://www.fda.gov/Drugs/NewsEvents/ucm401167.htm .
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Table 4 Subject Disposition in Pivotal Efficacy Trials

b

Other: includes personal reasons, pregnancies, moving away, etc.
Source: NDA 22-526 ser 0039, Module 2.7.3, Summary of Clinical Efficacy, Table 49, p. 89.

Reviewer’s comment: The overall completion rate of subjects taking placebo was 78%,
much higher than that for flibanserin 100 mg, which was 69%. The discontinuation rate in
Studies 511.71 and 511.75 due to adverse events was two to three times higher for
flibanserin than for placebo. The reason for Studies 511.71 and 511.75 having a greater
proportion of subjects who withdrew consent than in Study 511.147 is unclear.

6.1.4 Analysis of Primary Endpoint(s) and Key Secondary Endpoints
Two co-primary endpoints were used for each of the three pivotal trials. Change in the number
of satisfactory sexual events (SSEs) from the four-week baseline to the 28 days prior to the final
clinic visit was designated a co-primary endpoint in all three. Women indicated daily if they had
experienced a sexual event. Sexual events or encounters included sexual intercourse, oral sex,
masturbation, or genital stimulation by the partner. In Studies 511.71 and 511.75, up to a 3-day
window was allowed for recalling and reporting previous events. In Study 511.147, the lockout
window was changed to 7 days. SSE data that were not entered within the protocol-specified
lockout period were considered missing.
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The daily average number of SSEs was standardized to a 28-days period (without spanning into
the period preceding the previous clinic visit) by using the following formula:
Total monthly count of SSEs = 28 x (sum of the number of SSEs entered) / (sum of
number of days entered)
The second co-primary endpoint evaluated the improvement in sexual desire, but the instrument
used for assessment was changed following conclusion of the first two trials. In Studies 511.71
and 511.75, change in the eDiary sexual desire score from the four-week baseline to the 28 days
prior to the final clinic visit (without spanning into the previous clinic visit) was assessed as the
second co-primary endpoint. The eDiary sexual desire score over a 28-day period was calculated
by summing the daily sexual desire scores. Study subjects used a personal handheld electronic
device (eDiary) to record information about sexual activity on a daily basis.
After the failure of Studies 511.71 and 511.75, where the eDiary endpoint did not attain
statistical significance, the Applicant altered the endpoint hierarchy by elevating the FSFI sexual
desire domain items from a secondary endpoint to a co-primary endpoint in the third trial, Study
511.147. The FSFI was assessed every 4 weeks at clinic visits (the baseline and final clinical
visit data were used for the co-primary efficacy endpoint). Data collection for eDiary and FSFI
desire domain scores is described briefly below.
eDiary Sexual Desire Score
The eDiary daily sexual desire question asked the subjects to “[i]ndicate your most intense level
of sexual desire.” Possible responses were 0 (No desire), 1 (Low desire), 2 (Moderate desire), or
3 (Strong desire). The daily results were added together to achieve a monthly score ranging from
0 to 84 if data were entered on all 28 days. If a subject had failed to enter desire data on a
particular day and more than 24 hours had elapsed, the subject was locked out from entering data
for that earlier day. Desire data were standardized to a 28-day period (without spanning into the
period preceding the previous clinic visit). The monthly desire score was calculated as follows:
Monthly sexual desire = 28 x (sum of desire scores) / (sum of number of days entered)
FSFI Sexual Desire Score
The FSFI sexual desire domain includes two questions rated on a scale from 5 (almost always or
always) to 1 (almost never or never). The FSFI sexual desire score is calculated by summing the
score from items 1 and 2 (score of 1-5 per question) then multiplying the sum by a correction
factor of 0.6. This total score for the desire domain had a range of 1.2 (lowest desire) to 6.0
(highest desire).
For a subset of subjects in Study 511.147 (N =175), a 7-day recall version of the FSFI was
administered at both Visit 8 (Week 20) and Visit 9 (Week 24). An exploratory analysis was
conducted using the FSFI 7-day recall as a sensitivity analysis to evaluate correlation between
data obtained using the 28-day recall vs. the 7-day recall.

28
Reference ID: 3794854

Clinical Review
Catherine Sewell, M.D., M.P.H. and Olivia Easley, M.D.
NDA 022526
Flibanserin (Addyi)
Reviewer’s comment: As stated in Section 4.1.3, SEALD continues to view the FSFI-SD
as a suboptimal instrument.

To evaluate the change in distress, another key component in the HSDD diagnosis, the Division
and the Applicant have agreed to use each subject’s response to Question 13 in the Female
Sexual Distress Scale-Revised (FSDS-R), scored on a scale of 0 to 4 as the “key” secondary
efficacy endpoint. The Applicant modified the FSDS-R to use seven-day recall, rather than the
four-week recall used in the original development of the instrument. The effect of this
modification was evaluated in Study 511.106, and the Applicant concluded that the instrument,
with seven-day recall, had good discriminant validity, high test-retest reliability and a high
degree of internal consistency.
Primary Efficacy Analysis
In all three trials, the primary efficacy analysis was based on the full analysis set (FAS). The
FAS population consists of women who were randomized to a treatment group, received at least
one dose of study medication, and had at least one on-treatment efficacy assessment. Missing
efficacy data were estimated by the last-observation-carried-forward (LOCF) method. In all
three studies, statistical analyses were conducted using analysis of covariance (ANCOVA) and
nonparametric methods (in case the normality assumption of ANCOVA was violated). The
reader is referred to the statistical review for detailed discussion of the methods of analyses.
Reviewer’s comments:
The primary efficacy analyses were based on the Full Analysis Set (FAS), rather than the
full ITT set, which would have used all randomized patients.
The stipulations for discontinuing study subjects due to non-compliance are not
desirable. As a result of protocol-mandated discontinuations for non-compliance,
missing data had to be imputed at a greater rate than would have been needed if subjects
had remained in the study.

Efficacy Findings
Tables 5-8 displays, by endpoint, the efficacy results for flibanserin 100 mg qhs vs. placebo in
Studies 511.71, 511.75, and 511.147. Data presented in this section have excluded the two
clinical sites from Study 511.75.
As shown in Table 5. Summary Results for SSEs (FAS)#treatment with flibanserin 100 mg qhs
resulted in a statistically significant median increase of between 0.5 to 1.0 SSE per month from
baseline over placebo. The Applicant’s analyses showed the placebo-adjusted treatment effect
ranging from 0.8 to 1.0 event per month. FDA’s review concluded that the Applicant’s analyses
overestimated treatment benefits in terms of SSEs; see Reviewer’s Comment below for rationale.
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Table 5. Summary Results for SSEs (FAS)#
Study 71
Flibanserin
Placebo
100 mg

Study 75*
Flibanserin
Placebo
100 mg

Study 147
Flibanserin
Placebo
100 mg

N

275

285

358

365

500

521

Baseline

3.0

2.0

2.0

2.0

2.0

2.0

Week 24

4.0

2.8

3.0

2.8

4.0

3.0

Mean Change**
Median Change
Treatment
Difference***
p- value1

1.6
1.0

0.8
0.0

1.8
1.0

1.1
0.5

2.5
1.0

1.5
0.5

1.0

0.5

0.5

< 0.05

< 0.05

< 0.05

1

* Excluding two sites. Wilcoxon rank sum tests. #FAS: Full Analysis Set. **The pre-specified analysis
used mean change from baseline. *** Treatment differences for median changes, instead of mean changes, are reported because
of non-normal distribution.
FDA Analysis

Reviewer’s comment: The pre-specified endpoint was mean change in SSEs. Flibanserin
resulted in a placebo-corrected mean increase of 0.8 to 1.0 more SSEs per 28-day period.
However, since the data are not normally distributed, the median is the preferred
measure of central tendency. Using this measure, flibanserin resulted in a placebocorrected mean increase of 0.5 to 1.0 more SSEs per month. Though this difference was
statistically significant in the three studies, the difference is numerically small. The
clinical significance of this figure is difficult to ascertain.

As shown in Table 6, when sexual desire was measured by the eDiary method (using daily
recall) – the pre-specified co-primary efficacy endpoint in Studies 511.71 and 511.75 –
flibanserin treatment failed to separate from placebo.
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Table 6. Summary Results for Sexual Desire Score by eDiary (FAS)#
Study 71
Flibanserin
Placebo
100 mg

Study 75*
Flibanserin
Placebo
100 mg

N

280

289

362

371

Baseline

12.9

11.8

12.1

10.2

Week 24

21.2

18.1

20.3

18.1

LS Mean Change

9.2

6.9

9.0

7.2

Study 147
Flibanserin
Placebo
100 mg
NOT DONE

NS
NS
p- value2
FSFI Desire score range: 1.2 to 6.0
* Excluding two sites. 2 ANCOVA model: Change = Treatment + Baseline + Pooled Sites. #FAS: Full Analysis
Population,
FDA analysis

Reviewer’s comment: When desire was measured by the eDiary flibanserin resulted in an
increase in desire score of 1.7 to 2.3 on a scale of 0 to 84. This difference was not
statistically significant.
Table 7. Summary Results for Sexual Desire Score by FSFI-Desire Domain (FAS)#
Study 71
Flibanserin
Placebo
100 mg
280
290

N

Study 75*
Flibanserin
Placebo
100 mg
358
365

Study 147
Flibanserin
Placebo
100 mg
506
525

Baseline

1.9

1.9

1.8

1.8

1.9

1.9

Week 24

2.8

2.4

2.7

2.4

2.9

2.6

LS Mean Change
Treatment
Difference
(95% CI)
p- value2

0.9

0.5

0.9

0.6

1.0

0.7

0.4 (0.2, 0.5)

0.3 (0.2, 0.5)

0.3 (0.2, 0.4)

< 0.05

< 0.05

< 0.05

FSFI Desire score range: 1.2 to 6.0
* Excluding two sites. 2 ANCOVA model: Change = Treatment + Baseline + Pooled Sites. #FAS: Full Analysis Population,
FDA analysis

Reviewer’s comment: When desire was measured by the FSFI desire domain in all three
trials (as a secondary endpoint in Studies 511.71 and 511.75 and as a co-primary
endpoint in Study 511.147), flibanserin resulted in a placebo-corrected mean increase in
desire of 0.3 to 0.4 on a scale of 1.2 to 6.0 (see Table 7). This numerically small
difference did achieve statistical significance; however, the statistically significant pvalues for Studies 511.71 and 511.75 should not be relied upon for establishing efficacy
as the endpoint was secondary, and can only be relied upon for study 511.147. It is
debatable whether this magnitude of effect was large enough for the FSFI to provide
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clear evidence of clinically significant efficacy, as per the SEALD review. Moreover,
guidance for clinical development of a drug for HSDD recommended two trials
demonstrating efficacy; this criterion technically has not been met, as only one trial
shows efficacy on both co-primary endpoints.

In all three pivotal phase 3 trials, patients treated with flibanserin had a statistically significant
reduction in distress associated with low sexual desire compared to placebo (see Table 8).
Table 8. Summary Results for Distress (using FSDS-R Q13), FAS#
Study 71
Flibanserin
Placebo
100
280
289

N

Study 75*
Flibanserin
Placebo
100
365
372

Study 147
Flibanserin
Placebo
100
506
525

Baseline

3.2

3.2

3.2

3.2

3.4

3.4

Week 24

2.4

2.7

2.5

2.7

2.4

2.7

LS Mean Change

-0.8

-0.5

-0.7

-0.5

-1.0

-0.7

Diff. (95% C.I.)
p- value2

-0.4 (-0.5,-0.2)

-0.3 (-0.4,-0.1)

-0.3 (-0.4, -0.1)

< 0.05

< 0.05

< 0.05

FSDS-R Q13 score range: 0 to 4
* Exclude two sites in study 75.
2 ANCOVA model: Change = Treatment + Baseline + Pooled Sites.
FDA analysis

Reviewer’s comment: Flibanserin resulted in a placebo-corrected mean decrease in
distress of 0.3 to 0.4 on a scale of 0 to 4. In general, subjects had a high level of distress
at baseline (3.3). A reduction of 0.3 still means subjects felt some distress though it was
improved. The value achieves statistical significance, but is numerically small and of
uncertain clinical significance.

6.1.5 Other Endpoints
Other secondary efficacy endpoints include:
• SSE (count): a raw count of all SSEs since the previous visit without standardizing to a
28-day period. This endpoint was used in a sensitivity analysis for the co-primary
endpoint “standardized SSE.”
• FSFI total score: cumulative responses to all 19 items in the FSFI questionnaire,
including those in domains other than sexual desire (domains of arousal, lubrication,
orgasm, satisfaction, and pain).
• FSDS-R total score: cumulative responses to all 13 items in the FSDS-R questionnaire,
which pertains to female personal distress associated with sexual dysfunction. Adjusted
mean FSDS-R total scores were analyzed as well.
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•

Patient Global Impression of Improvement (PGI-I): evaluated the patient’s impression of
overall improvement of her HSDD condition, specifically with regard to the decreased
desire and associated bother.

Total SSE count
In Studies 511.71 and 511.75, the original Applicant collected data on SSE count without
standardization. These data demonstrate similar differences in the placebo-corrected change in
SSEs as the co-primary endpoint of SSEs standardized to 28 days. The Applicant provided the
means; however, because the data are not normally distributed, the median is the preferred
measure of central tendency. Table 9 below shows FDA’s analysis using the median change
from baseline.
Table 9. Studies 511.71 and 511.75 SSE Count—Change from Baseline to Final Visit

Median
change SSE
count from
baseline
Difference
p-value

Study 511.71
Flibanserin 100 mg qhs Placebo
1.0
0.0

Study 511.75
Flibanserin 100 mg qhs
Placebo
1.0
0.0

1.0
<0.05

1.0
<0.05

*Wilcoxon rank sum test
Note: Because Hochberg’s method was used to adjust for multiple treatment comparisons, the p-values are reported
as >0.05 or <0.05.
Source: Table 6, page 28, Statistical review by Dr. Lisa Kammerman, dated August 26, 2010.

In Study 511.147, the applicant also collected data on the number of SSEs without
standardization.
Table 10. Study 511.147 SSE Count—Mean Change from Baseline to final visit
Flibanserin

Placebo

Difference (C.I.)

P-value

2.29 (0.21)

1.36 (0.21)

0.92 (0.40, 1.46)

<0.05

Source: Table 6, page 12, Statistical review by Dr. Kate Dwyer, dated August 30, 2013

Again, this secondary analysis of change in unadjusted SSEs count from baseline shows
essentially the same results as the standardized (adjusted) SSE analysis. Subjects treated with
flibanserin had approximately one more satisfactory sexual event during the last 4 weeks of
treatment compared to the placebo treated women and the difference is shown to be statistically
significant (see Table 10).
Reviewer’s comment: In Study 511.147, the sponsor extended the eDiary lock-out
window from 3 to 7 days. Because the Division did not formally agree to the 7-day recall
allowed with the electronic diary, it was important to evaluate the change in SSEs using
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more than one analysis. The secondary analysis of unadjusted SSE count is consistent
with the primary endpoint of standardized SSEs and consistent with findings with a 3-day
lockout in the first two trials. Again, the differences are statistically significant though
numerically small and of uncertain clinical significance.

Table 11 below presents results for the FSFI total score and FSDS-R total score. Results for
Studies 511.71 and 511.75 here are presented only for flibanserin 100 mg dose, the proposed
therapeutic dose.
Table 11. Other Secondary Endpoints - Placebo-corrected Change in FSFI Total Score and FSDS-R
Total Score

FSFI
Total
Score
FSDS-R
Total
Score

Study 71
2.54

-3.94

p<0.05

Study 75
1.51

p<0.05

-2.54

p<0.05

Study 147
1.8

p<0.05

p<0.05

-3.3

p<0.05

Sources: NDA 22526, Studies 71 and 75: Summary of Clinical Efficacy Table 3.2:2 page 55/112, study
147:Summary of Clinical Efficacy Tables 8 and 10, pages 31 and 32/114

Reviewer’s comment: As in the previous reviews, in analyzing the FSFI total scores and
FSDS-R total scores, the reviewer finds that the results are statistically significant in
favor of flibanserin, but does not consider the total FSFI score and total FSDS-R score to
be meaningful as valid endpoints to support approval for the treatment of HSDD. The
multi-domain FSFI and FSDS-R instruments were developed and are used for conditions
other than HSDD.

Responder Analysis
The Applicant conducted a responder analysis using the Patient Global Impression of
Improvement (PGI-I). Per the submission, the Applicant mapped each patient’s PGI-I scores
(regardless of time point or treatment group) to her individual corresponding endpoint scores for
each key endpoint (SSEs, FSFI-Desire, FSDS-R13; eDiary was excluded from this analysis).
For each endpoint, the response threshold was the difference in mean improvement from baseline
that corresponded to a PGI-I of 3 (minimally improved) vs. a PGI-I of 4 (no change). This
threshold then served as the point cut-off between responders and non-responders. For each
endpoint, those response thresholds were then applied across the entire study population to
define a responder as a patient with a change from baseline equal to or greater than the response
threshold for that endpoint.
In response to FDA’s request, the Applicant provided the following summary tables (Tables 1215) for each endpoint, as well as an overall responder analysis on April 13, 2015. 7

7 Response to FDA’s March 30, 2015 Information Request: pages 11-14/230.

34
Reference ID: 3794854

Clinical Review
Catherine Sewell, M.D., M.P.H. and Olivia Easley, M.D.
NDA 022526
Flibanserin (Addyi)
Table 12. Number (%) of Subjects and Percent Differences in SSEs by PGI-I Cut Points –
Pivotal Phase 3 Studies in Premenopausal Women
Placebo

Flibanserin 100 mg qhs

N

n (%)

N

n (%)

Very much improved
Much improved

285
285

15 (5.3)
41 (14.4)

275
275

19 (6.9)
52 (18.9)

Minimally improved

285

94 (33.0)

275

131 (47.6)

Very much improved
Much improved

381
381

26 (6.8)
58 (15.2)

371
371

35 (9.4)
82 (22.1)

Minimally improved

381

134 (35.2)

371

165 (44.5)

Very much improved
Much improved

521
521

40 (7.7)
68 (13.1)

500
500

49 (9.8)
107 (21.4)

Minimally improved

521

177 (34.0)

500

232 (46.4)

511.71

511.75

511.147

Table 13. Number (%) of Subjects and Percent Differences in FSFI-D by PGI-I Cut Points –
Pivotal Phase 3 Studies in Premenopausal Women
Placebo
N

Flibanserin 100 mg qhs

n (%)

N

n (%)

511.71
Very much improved

290

7 (2.4)

280

19 (6.8)

Much improved

290

48 (16.6)

280

78 (27.9)

Minimally improved

290

89 (30.7)

280

120 (42.9)

Very much improved

388

13 (3.4)

379

28 (7.4)

Much improved

388

62 (16.0)

379

96 (25.3)

Minimally improved

388

127 (32.7)

379

173 (45.7)

Very much improved

525

27 (5.1)

506

46 (9.1)

Much improved

525

106 (20.2)

506

154 (30.4)

Minimally improved

525

205 (39.1)

506

256 (50.6)

511.75

511.147
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Table 14. Number (%) of Subjects and Percent Differences in FSDS-R13 by PGI-I Cut Points –
Pivotal Phase 3 Studies in Premenopausal Women
Placebo

Flibanserin 100 mg qhs

N

n (%)

N

n (%)

Very much improved
Much improved

289
289

16 (5.5)
41 (14.2)

280
280

34 (12.1)
77 (27.5)

Minimally improved

289

124 (42.9)

280

153 (54.6)

Very much improved
Much improved

389
389

19 (4.9)
57 (14.7)

380
380

42 (11.1)
81 (21.3)

Minimally improved

389

156 (40.1)

380

188 (49.5)

Very much improved
Much improved

525
525

52 (9.9)
122 (23.2)

506
506

79 (15.6)
154 (30.4)

Minimally improved

525

252 (48.0)

506

302 (59.7)

511.71

511.75

511.147

Table 15. Number (%) of Subjects and Percent Differences in Overall Change from Baseline in
PGI-I – Pivotal Phase 3 Studies in Premenopausal Women
Placebo

Flibanserin 100 mg qhs

N

n (%)

N

n (%)

Very much improved
Much improved

290
290

6 (2.1)
23 (7.9)

280
280

22 (7.9)
39 (13.9)

Minimally improved

290

59 (20.3)

280

79 (28.2)

Very much improved
Much improved

389
389

9 (2.3)
29 (7.5)

379
379

28 (7.4)
50 (13.2)

Minimally improved

389

80 (20.6)

379

100 (26.4)

Very much improved
Much improved

525
525

31 (5.9)
54 (10.3)

506
506

47 (9.3)
72 (14.2)

Minimally improved

525

113 (21.5)

506

143 (28.3)

511.71

511.75

511.147
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Reviewer’s Comment: The sponsor did not clearly account for placebo-corrected
differences in response in these tables.

The agency conducted our own responder analysis in order to evaluate the clinical
meaningfulness of the efficacy. FDA used the receiver operating characteristic (ROC) method to
relate the changes in SSE, FSFI and FSDS-R Q13 to the results of the PGI score. For this
analysis, subjects in the FAS population, irrespective of treatment assignment, were categorized
as “responders” vs. “non-responders” based on the PGI questionnaire results at the final visit.
“Responder” were defined as subjects whose PGI response was ≤ 3 (much improved to
minimally improved), and “non-responder” were defined as those whose PGI response was > 3
(no improvement/worse) or missing. Using this dichotomy, the ROC analysis was used to
estimate a “cutoff” for the change in each of the three endpoints (SSEs, FSFI, and FSDS-R Q13)
to classify subjects as responders vs. non-responders. The Agency then conducted the same
analysis, using PGI responses of < 2 (at least “much improved”) and > 2 (“minimally
improved/no improvement/worse). The results of the FDA responder analyses are presented in
Tables 16 and 17 below.
Table 16. Percent Responders in the Pivotal Phase 3 Studies by Anchoring the Efficacy Endpoints
to the Patient Global Impression of Improvement (PGI) – (at least “minimally improved”) --FDA
Analysis
Study 71

Study 75*

Study 147

FLI 100mg

Placebo

Trt.
Diff

SSEs (standardized)

41%

29%

12%

43%

33%

10%

44%

34%

10%

FSFI desire domain

55%

40%

15%

54%

40%

14%

58%

48%

10%

FSDS-R Item 13

55%

43%

12%

49%

40%

9%

62%

49%

13%

Endpoints

FLI 100mg

SSEs (standardized): SSEs averaged over a 28-day period
Trt. Diff: treatment difference
*Excluded two sites.
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Table 17. Percent Responders in the Pivotal Phase 3 Studies by Anchoring the Efficacy Endpoints
to the Patient Global Impression of Improvement (PGI) – (at least “much improved”) -- FDA
Analysis

SSEs (standardized): SSEs averaged over a 28-day period
* Excluding two sites

Reviewer’s Comments: The difference in proportion of responders is quite consistent
across all three studies, whichever definition of responder is used (PGI ≤ 3, which
includes patients who are minimally improved or PGI ≤ 2, which is based on patients with
greater than minimally improved responses). Placebo response rates are robust, 29%49%, when the cutpoint comparing “at least minimally improved” compared with “no
change/worse” is used. Placebo response rates remain high when the higher cutpoint of
“at least much improved” is used, 14 to 38%. Nonetheless, across all endpoints, more
flibanserin-treated patients are classified as responders compared to placebo-treated
patients, based on the ROC method anchored to the PGI. The absolute difference in the
percentage of responders with flibanserin and the percentage of responders with
placebo is between 9 to 15% at the cutpoint of PGI < 3 and 7 to 13% when a higher
threshold is used. This small difference in percent responders raises questions about
the magnitude of clinical significance of the efficacy of flibanserin when balanced with
the safety concerns.

6.1.6 Subpopulations
Exploratory subgroup analyses were undertaken in each of the review cycle in an attempt to
identify a subpopulation in which benefits may be maximized.
In the first review cycle, for Studies 511.71 and 511.75, the Applicant conducted post-hoc
subgroup analyses by levels of free testosterone, sex hormone binding globulin (SHBG),
dihydroepiandrosterone-sulfate (DHEA-S) and by the presence of a secondary diagnosis of
another female sexual dysfunction. The Applicant found no differences by subgroup of free
testosterone, SHBG, or presence of another sexual dysfunction. For DHEA-S > 60 ng/mL,
positive effects of flibanserin on SSEs and the pre-specified secondary endpoint of FSFI desire
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were observed, but not on the pre-specified co-primary endpoint of eDiary sexual desire. The
Applicant offered no plausible explanation for this difference and further elucidation was
abandoned.
In the previous review cycles the effect of flibanserin was also assessed by age cut-offs in posthoc analyses by the FDA. In Studies 511.71 and 511.75, no statistically significant changes for
the two co-primary endpoints (SSEs and eDiary desire) were seen in women under age 35 years.
These data did not account for potential confounders such as hormonal contraception, duration of
relationship, etc. In Study 511.147, women over 35 years of age did not show a statistically
significant change for the SSEs and distress per FSDS-R Q13. When the age cutoff was
increased to 40 years, the change in SSEs was still not statistically significant, but the change in
distress became statistically significant, while remaining numerically small. Again, there are
many potential confounders which could explain the post-hoc findings for these different age
groups. Importantly, the treatment differences remain unimpressive regardless of age cut-off.
Further details on this analysis can be found in the medical officer review for the second review
cycle.
In the current review cycle, FDA conducted subgroup analyses according to hormonal
contraceptive use as well as by severity of condition at baseline as determined by SSEs, FSFI
desire domain score, and FSDS-R Q13 score. Because more adverse events were noted among
women using hormonal contraceptives in the phase 3 program, the Applicant was asked to
provide a subgroup analysis by hormonal contraceptive use in order to determine if there was
any difference in treatment benefit accrued to flibanserin in women who use or do not use
hormonal contraceptives which might offset these risks. Based on the data provided by the
Applicant, FDA conducted independent analyses by each important efficacy endpoint (SSEs,
FSFI-desire, and distress by FSDS-R Q13) to yield the Forest plots. With respect to SSEs, there
appears to be a consistently greater treatment effect with flibanserin in subjects who were not on
oral contraceptive pills across all three trials. Similar analysis also suggests a larger treatment
effect on FSFI desire scores with flibanserin in subjects who were not on oral contraceptive pills
in all three trials. In Studies 511.71 and 511.75, there appears to be greater reduction of distress
with flibanserin in subjects who were not on oral contraceptive pills. However, this trend was
not observed in Study 511.147. In all, such post-hoc analyses offered no clear evidence
suggesting whether one specific subgroup derived greater benefit.
As to severity of HSDD condition at baseline, FDA’s post hoc, exploratory analyses similarly
failed to identify any subgroup which derived a greater benefit from flibanserin.
Reviewer’s comment: There does not appear to be a subgroup, based on severity of
disease or on identifiable clinical factors, which could derive a more robust clinical
benefit from flibanserin. These findings substantiate the very modest effect of
flibanserin.
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6.1.7 Analysis of Clinical Information Relevant to Dosing
Recommendations
In clinical trials evaluating fixed-dose regimens, lower-dose flibanserin regimens (25 mg bid and
50 mg qhs) were not shown to be efficacious, albeit with trends in numerical superiority over
placebo. When flibanserin 100 mg daily was administered as divided doses (i.e., 50 mg bid), the
morning dose of 50 mg flibanserin was associated with a higher rate of adverse events (AEs)
than dosing only at bedtime. It was clear from the data submitted in the original NDA that, of
the dosing regimens studied, the 100 mg flibanserin dose taken at bedtime is the optimized
dosing regimen, on both safety and efficacy grounds. The data from the subsequent submissions,
including the current submission, do not change the dosing recommendations.

6.1.8 Discussion of Persistence of Efficacy and/or Tolerance Effects
In all three clinical trials, the onset of response for flibanserin 100 mg qhs was noticeable by
Week 4, the earliest time point for which efficacy was assessed. For the pooled data from the
North American trials, the flibanserin 100 mg qhs group consistently showed a statistically
significant difference from placebo by Week 4 for the endpoints of SSEs, distress, and FSFI
desire items. These differences were maintained for the duration of the trial. However, none of
the protocols pre-specified hypothesis testing of such differences at time points earlier than end
of study.
The Applicant noted that the sustained efficacy of flibanserin in the treatment of HSDD was
demonstrated with the results of the controlled, double-blinded, randomized withdrawal trial
(Study 511.74) in 333 women who met enrichment criteria and were randomized to treatment
with flibanserin or placebo for an additional 24 weeks. The Applicant also maintained that
efficacy is further supported by the results from the open-label/extension Trial 511.84, enrolling
women completing Studies 511.71 and 511.75. In both trials of one-year duration, the Applicant
noted a sustained effect of flibanserin in maintaining improvement was observed on the various
endpoints, i.e., FSFI desire domain, FSDS-R Q13 for distress, global impressions, and responder
rates. No new data on the persistence of efficacy after discontinuing flibanserin have been
included in the current submission.
Reviewer’s comment: Study 511.74 supports the persistence of treatment effect beyond
the first 24 weeks. However, the placebo effect was also present for those women who
were switched to placebo. The difference between active treatment and placebo was
basically the same as seen in the pivotal phase 3 trials. Again, a strong placebo effect
and a small treatment difference favoring flibanserin were noted.
The Applicant’s claim that the open-label extension trial, Study 511.84 lends support to
efficacy was incorrect. Without a concurrent placebo arm, Study 511.84 provided no
objective assessment; data from Study 511.84 can only be used to support intermediateterm safety (up to one year).
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6.1.9 Additional Efficacy Issues/Analyses
At the Open Public Hearing portion of the June 4, 2015 Advisory Committee meeting, most of
the lay public speakers were postmenopausal women, having either experienced natural aging, or
having experienced surgical menopause after oophorectomy for gynecologic conditions or breast
cancer. Given the obvious possibility of widespread off-label use in postmenopausal women,
brief consideration is given to efficacy in menopausal populations.
The original sponsor, Boehringer-Ingelheim (BI), conducted two trials in naturally
postmenopausal women in the United States. Study 511.130 was a 24-week, randomized,
double-blind, placebo-controlled trial to assess the safety and efficacy of flibanserin 100 mg qhs
in naturally postmenopausal women with HSDD. Study 511.156 was a 24-week, randomized,
double-blind, placebo-controlled, trial, with up-titration schedule in naturally postmenopausal
women with HSDD (starting with a 14-day regimen of 50 mg once daily to and increased to 100
(b) (4)
mg once daily thereafter). This study was terminated early in 2011
(b) (4)
.
An in-depth FDA review of the data was not
(b)
undertaken, as postmenopausal women are not among the proposed population for this drug (4)

The co-primary endpoints, SSEs and FSFI desire domain score, and key secondary endpoint,
FSDS-R 13, were the same as for Study 511.147 in premenopausal women. The efficacy
findings are presented below in Table 18.
Table 18. Studies 511.130 and 511.156 Summary Efficacy Results Postmenopausal Women
Study 130
Fli 100
mg

Placebo

Study 156*

Difference

pvalue

FLi
100 mg

Placebo

Difference

pvalue

(b) (4)

Mean change in SSEs
Mean change in FSFIdesire domain score
Mean change in FSDS-R
Q13 score
*Results only through week 16 for Study 156. Study stopped early for commercial reasons. Results for Study 130
through week 24.
Source: Source: NDA 22526 Study Report for study 511.130, Tables 11.4.1.1:1, 11.4.1.1:2, 11.4.1.2:1 15.2.1:1,
15.2.1:3 and 15.2.1:5, pages 66 , 67139, 141, 143 and 147 /490; Study Report for Study 511.156, Tables 11.4.1.1:1,
11.4.1.1:2, 11.4.1.2:1, 15.2.1:1, 15.2.1:2, 15.2.1:3, 15.2.1:4, 15.2.1:5 and 15.2.1:6 pages 67, 68, 141, 143, 145,
147, 149 and 151 /496.

Reviewer’s comment: To date, the Applicant has not pursued flibanserin as a treatment
for HSDD in postmenopausal women. Even if proposed, it does not appear that sufficient
data exist to support efficacy or safety, as one of the two trials was not complete.
(b) (4)

On face,

).
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Available data raise significant concerns that flibanserin is not effective in
postmenopausal women. As the postmenopausal population is expected to have more
medical co-morbidities, take more concomitant medications, and in turn experience
potentially more adverse events, use of flibanserin in this population will be associated
with an unfavorable benefit/risk balance.

As with the trials conducted in premenopausal women, the same responder analysis using PGI-I
was conducted by the applicant. Results for Study 511.130, which was completed, are shown in
(b) (4)
Table 19 below. When corrected for placebo,
% of subjects reported clinically
meaningful improvement while on flibanserin.
Table 19. Study 511.130 Patient Global Impression of Improvement – Postmenopausal Women

Endpoint
SSEs
FSFI-desire
FSDS-R 13

% Responder at EOT

Difference

p-value
(b) (4)

Source: Study Report for Study 511.130, Tables 15.2.2.1.1:1, Table 15.2.2.2:3 and15.2.2.3:3, pages 153, 161 and
167, respectively.

A responder analysis was also performed for Study 511.156. However, likely due to the early
termination, the Applicant did not provide percent responders for each endpoint; rather, only an
(b) (4)
overall analysis was presented. The Applicant’s analyses
(b) (4)
between treatment groups at any time point, for PGI-I during the trial (at week 16 p
and
(b) (4)
at week 24 p=
).
Reviewer’s comment: Compared to the premenopausal population, flibanserin performed
poorly in responder analyses in the postmenopausal population. This was consistent
with the primary efficacy analyses, suggesting that the drug may not be effective in this
population. Again, unless additional clinical data can demonstrate more robust efficacy
support, the benefit/risk profile in the postmenopausal population is not tenable.

7 Review of Safety
Safety Summary
The most common side effects of flibanserin -- dizziness, somnolence, nausea and fatigue -- are
related to its effects on the central nervous system. These effects are more pronounced when
flibanserin is used with centrally active drugs including alcohol. The most significant and
worrisome risk of the product when used alone is syncope and hypotension. Syncope and
hypotension are also exacerbated by concomitant use of alcohol, and in settings where exposure
to flibanserin is increased – most notably with moderate and strong CYP3A4 inhibitors.
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7.1

Adequacy of Safety Assessments

7.1.1 Overall Exposure at Appropriate Doses/Durations and
Demographics of Target Populations
The assessment of the clinical safety of flibanserin is based on 31 phase 1 studies, 11 phase 2
studies in men and women with major depressive disorder (MDD), and 11 studies (two phase 2
and nine phase 3 studies) in premenopausal women with HSDD. Flibanserin has been tested in
women with HSDD at doses ranging from 25 mg twice daily to 100 mg twice daily. A total of
6,439 women have received at least one dose of flibanserin in the HSDD clinical development
program.
Exposure to each tested flibanserin dose in phase 3, placebo-controlled clinical trials in premenopausal women is shown in Table 20.
Table 20. Exposure (days) to flibanserin (FLI) – phase 3, placebo-controlled HSDD trials in premenopausal women
Placebo
n (%)

FLI 25 mg
bid
n (%)

FLI 50 mg
qhs
n (%)

FLI 50 mg
bid
n (%)

FLI 100 mg
qhs
n (%)

All FLI
n (%)

1905

733

969

728

1543

3973

>28

1826 (96)

695 (95)

918

652 (90)

144 (94)

3709 (93)

>56

1710 (90)

628 (86)

851 (88)

573 (79)

1311 (85)

3363 (85)

>84

1614 (85)

587 (80)

797 (82)

520 (71)

1231 (80)

3135 (79)

>182

166 (9)

62 (9)

103 (11)

43 (6)

99 (6)

307 (8)

>365

0

0

0

0

0

0

Number of
subjects
exposed
to ≥1 dose
Days

Source: NDA 22-526 ser 0039, Clinical Overview, Module 2.5, Table 12, page 46
(includes trials 511.70, 511.71, 511.75, 511.77 and 511.147).

Long-term exposure to flibanserin in phase 3 double-blind and open-label HSDD trials in premenopausal and post-menopausal women is shown in Table 21.
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Table 21: Exposure to flibanserin, phase 3, placebo-controlled and open-label HSDD trials* in pre
and post-menopausal women
FLI 25 mg bid
N=444
n (%)

FLI 50 mg
qhs
N=952
n (%)

FLI 50 mg bid
N=619
n (%)

FLI 100 mg
qhs
N=3964
n (%)

FLI total
N=5979
n (%)

>84 days
291 (66)
731 (77)
400 (65)
3184 (80)
4606 (77)
>182 days
51 (12)
397 (42)
137 (22)
1809 (46)
2394 (40)
>365 days
10 (2)
145 (15)
60 (10)
851 (22)
1066 (18)
>547 days
0
18 (2)
7 (1)
89 (2)
114 (2)
Source: NDA 22-526 ser 0039, Clinical Overview, Module 2.5, Table 1.5.9, p 589.
*
includes trials .70, .71, .75, .77, .114, .130, .147, .156, .84, .118 and .133.

Reviewer’s Comment:
The duration and extent of patient exposure to flibanserin for the HSDD indication is
adequate.

7.1.2 Metabolic, Clearance, and Interaction Workup
Flibanserin is metabolized primarily by the CYP3A4 isoenzyme. The safety of concomitant use
of flibanserin with CYP3A4 inhibitors is reviewed in section 7.5.1.1.
In the second Complete Response letter, DBRUP advised the Applicant to assess the effect of
CYP2C9 and CYP2C19 enzyme status on flibanserin metabolism given the unexpected greater
increase in flibanserin exposure with concomitant administration of fluconazole, a moderate
CYP3A4 inhibitor and a strong inhibitor of multiple CYP2C9 and CYP2C19. The Applicant
conducted study SPR-14-01 to assess this interaction. Safety findings from that trial are
discussed in section 7.5.1.2.
The reader is referred to the Clinical Pharmacology review for additional details.

7.2

Major Safety Results

7.2.1 Deaths
No new deaths in pre-menopausal women have been reported since the last review cycle.
One death occurred in phase 3 trial 511.130 of post-menopausal women with HSDD.
Subject 511.130-13621 was a 54 year-old white female with HSDD who died in her sleep 14 days
after initiating flibanserin 100 mg qhs. The patient had a history of hypertension (not on
medication), asthma and high cholesterol. Baseline alcohol consumption was reported as 1-3
drinks per day. Concomitant medications were prednisone 20 mg po prn for contact skin rash
(unclear if patient taking at time of event), fish oil 1000 mg po qd, vitamin E 400 IU po qd,
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vitamin B complex one tablet po qd, ferrous sulfate 28 mg po qd, vitamin C 500 mg po qd, folic
acid 400 mcg po qd, vitamin B12 500 mcg po qd, vitamin D3 1000 IU po qd, potassium 99 mg po
qd, and Zyrtec 25 mg po qd prn allergies.
Screening vital signs were blood pressure of 140/90 mmHg, pulse of 88 bpm. Baseline ECG was
unremarkable. Her Body Mass Index (BMI) was 25.2 kg/m2 (height 5’4”, weight 147 pounds).
Autopsy was notable for 65-70% atherosclerotic stenosis of the proximal left anterior descending
coronary artery. Toxicology was significant for a peripheral blood ethanol level of 0.289 g/100
mL, vitreous humor ethanol level of 0.327 g/100 mL, vitreous humor isopropanol level of 340
mg/L, and urine ethanol level of 0.395 g/100 mL. Cause of death was determined to be acute
ethanol intoxication and atherosclerotic cardiovascular disease.
Reviewer’s comment: The blood alcohol concentration (BAC) legal limit for operation of a
motor vehicle is <0.08 g/dL in most states. A BAC of >0.30 leads to gross intoxication,
stupor and risk of death from respiratory depression and circulatory collapse. 8 Although
the patient’s BAC was high enough to cause stupor and possibly death in an
inexperienced drinker, a regular drinker, as this patient was, may be less affected by a
BAC of 0.28 g/dL. In light of what has been observed when flibanserin is administered
with alcohol in the dedicated DDI study, a contribution from flibanserin to this patient’s
death cannot be excluded.

7.2.2 Nonfatal Serious Adverse Events
There were no new reports of serious adverse events in the two trials submitted with the
Complete Response.
Serious adverse events (SAEs) which occurred in more than one flibanserin-treated subject (any
dose) included: appendicitis, intervertebral disc protrusion, cholelithiasis, concussion, and road
traffic accidents. 9 A detailed discussion of nonfatal SAEs in the premenopausal database can be
found in previous medical officer reviews, as well as the FDA’s briefing document for the June 4
AC.
In the post-menopausal safety database, the incidence of treatment emergent non-fatal SAEs was
greater among flibanserin-treated subjects. SAE’s occurring in >1 flibanserin subject were
pancreatitis (n=2) and liver function test abnormal (n=2) in four unique subjects (see Table 22).
Narrative for those subjects follow.

8 Lahti RA, J Pitkaniemi, et. al. Cause and manner of death and phase of the blood alcohol curve. Forensic Science
International. Vol 244, nov 2014, pp 306-12.
9 Table 21, page 62 of medical officer review, dated August 29, 2013.

45
Reference ID: 3794854

Clinical Review
Catherine Sewell, M.D., M.P.H. and Olivia Easley, M.D.
NDA 022526
Flibanserin (Addyi)

Table 22. Non-fatal serious adverse events, phase 3, placebo-controlled,
post-menopausal HSDD database
N
Any non-fatal serious adverse
event
Pancreatitis
Liver function test abnormal

placebo
849

flibanserin 100 mg qhs
843

7 (0.8)

14 (1.7)

0
0

2 (0.2)
2 (0.2)

Case 1: 511.156-26160 – 55 year-old Asian female who experienced elevated liver function tests
(LFTs) that began 3 months after starting flibanserin 100 mg qhs. Baseline LFTs were normal. The
patient had a medical history of “heartburn.” Concomitant medications were TUMS prn (since 2005),
ibuprofen prn, and vitamin supplements (Calcium, multi-vitamin, vitamin D and Vitamin C, all since
2005).
During a regular physical examination with her primary care physician, laboratory tests were drawn and
AST and ALT were found to be elevated (see Table 23). The patient was asymptomatic. Repeat
laboratory testing 6 days later showed continued increase in transaminase levels. Study drug was
discontinued, and subsequently, transaminase levels began to return toward normal. The patient
recovered.
Table 23. Liver Function Tests, Subject 511.156-26160
Lab parameter/Reference range:
Date:
Baseline (4/14/10)
9/16/10
9/24/10
10/4/10
10/14/10

AST
(9-34 U/L)

ALT
(6-34 U/L)

18
16
338
488
454
591
Study drug discontinued
55
111
32
50

Tbili
(0.2-1.2)

Alk Phos
(35-123 U/L)

0.4
-1.7

80
-122

0.6
0.2

107
--

The patient had never used illicit drugs, had no history of alcohol use and denied use of acetaminophen.
The investigator and the company consider the event to be related to the administration of trial
medication.
Reviewer’s comment: This patient experienced transaminase elevation >10 X ULN
without concomitant elevation of total bilirubin >2X ULN. Therefore, the case does not
meet Hy’s Law criteria. Positive de-challenge and absence of other identifiable causative
factors suggest the event may be related to study drug.
In the placebo-controlled phase 3 pre-menopausal HSDD safety database, there were no
adverse events of hepatic enzyme increase in the flibanserin 100 mg qhs dose group,
compared to two such cases in the placebo group. Assessment of laboratory values
also found no signal of hepatotoxicity associated with flibanserin (see medical officer
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reviews dated August 27, 2010, and August 29, 2013, for a complete discussion). Should
the product be approved in the future, the Agency should continue to monitor for events
of hepatotoxicity that occur post-marketing though this reviewer does not recommend
special reporting of such events at this time. This case should also be included in the
package insert.
Case 2: 511.130-11932 – a 63 year old white female with a history of diabetes, diabetic neuropathy,
fibromyalgia and osteoarthritis, experienced pancreatitis requiring hospitalization three weeks after
initiation of flibanserin 100 mg qhs. The patient developed chest and upper abdominal pain and
underwent endoscopic retrograde cholangio-pancreatography (ERCP), which was unrevealing. After the
ERCP, the patient presented to the emergency room with severe epigastric and right upper quadrant pain.
An abdominal CT was negative for pathology. The patient was admitted to the hospital for pain control.
She was diagnosed with mild pancreatitis s/p ERCP. Patient recovered from the event. Study medication
was discontinued due to a non-serious adverse event of increased aggression. Pancreatitis was considered
unrelated to study medication.
Reviewer’s comment: Laboratory values, including amylase and lipase, at time of
hospitalization were not submitted. This case of pancreatitis appears to be secondary to
ERCP. However, the etiology of the initial chest and upper abdominal pain which
preceded ERCP is unclear.
Case 3: 511.130-12568 -- 55 year-old white female with a history of hypercholesterolemia,
gastroesophageal reflux disease (GERD), and irritable bowel syndrome who experienced pancreatitis 4
months after starting flibasnerin100 mg qhs. Presenting symptoms were diarrhea and substernal chest
pain. Cardiac evaluation was negative. Amylase and lipase were elevated. Patient was hospitalized and
treated with intravenous fluids and antibiotics. She was discharged two days later and resumed study
medication. The investigator and company considered the event to be unrelated to study medication.
Reviewer’s comment: Laboratory values, including amylase and lipase, at time of
hospitalization were not submitted. There is insufficient information to determine
causality.

Case 4: 511.130-10045 was a 57 year-old female who experienced elevated liver function tests while
suffering from Dengue fever. The investigator and company considered the event to be unrelated to study
medication.
Reviewer’s comment: This reviewer agrees that elevated liver function tests in this
patient were most likely unrelated to study medication.

7.2.3 Adverse events leading to study discontinuation
In the premenopausal database, discontinuation due to adverse events (AE’s) was more common
among flibanserin-treated subjects than placebo. The most common AE’s leading to treatment
discontinuation (i.e., >1.0% of flibanserin-treated subjects) were dizziness, nausea, somnolence,
anxiety, and insomnia. See previous medical officer reviews for detail.
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In the phase 3 post-menopausal HSDD trials, fewer flibanserin-treated subjects discontinued due
to an adverse event than in the pre-menopausal HSDD trials. The most common adverse events
leading to premature study discontinuation (i.e. incidence >1.0%) are shown in Table 24, and
overlap with those in the pre-menopausal safety database.

Table 24. Most common adverse events leading to study discontinuation, phase 3, placebocontrolled trials in pre- and post-menopausal women
Post-menopausal women
N
N with AE leading to
discontinuation
Insomnia
Anxiety
Pre-menopausal women
N
N with AE leading to
discontinuation
Dizziness
Nausea
Somnolence
Insomnia
Anxiety

placebo

flibanserin 100 mg qhs

849
44 (5.2)

843
77 (9.1)

4 (0.5)
5 (0.6)

13 (1.5)
10 (1.2)

1905
112 (5.8)

1543
198 (12.8)

3 (0.2)
4 (0.2)
9 (0.5)
7 (0.4)
7 (0.4)

26 (1.7)
19 (1.2)
17 (1.1)
16 (1.0)
16 (1.0)

7.2.4 Submission Specific Primary Safety Concerns
7.2.4.1 Syncope and Pre-Syncope
In the original submission, the Applicant searched the HSDD safety database (which included
data from four phase 3 placebo-controlled safety and efficacy trials in pre-menopausal women
with HSDD) for adverse events related to syncope and pre-syncope. It is not clear what
prompted the concern for syncope. The first cycle review found that adverse events of presyncope and syncope were more common in flibanserin-treated subjects than with placebo, and
the incidence was dose-proportional.
In the subsequent review cycles, the Agency reviewer searched phase 1 and phase 3 HSDD
safety databases for adverse events of syncope. To date, with doses of flibanserin up to 100 mg
qhs administered alone, there have been a total of:
• 6 reports of syncope in placebo-controlled, phase 3 HSDD trials, of which 4 were
possibly drug-related (see section 7.3.4.1.1.1 Phase 3 Data) and 5 reports of syncope in
phase 1 studies, of which 4 were considered related to flibanserin (see Section 7.3.4.1.1.3
Phase 1 Data)
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•
•

There has been one additional case of drug-related syncope in a phase 1 study involving
doses of flibanserin greater than 100 mg qhs. This patient (a male) received a dose of
flibanserin 200 mg.
Finally, in phase 1 studies in which flibanserin up to 100 mg was administered with
another product, there have been three cases of drug-related syncope – one each in the
strong CYP3A4 strong inhibitor DDI study, the moderate CYP3A4 inhibitor study, and
the ethanol DDI study.

There are also some clinically significant cases of hypotension that did not result in syncope that
are noted, where applicable, in the subsequent sections of this memorandum.
7.3.4.1.1 Flibanserin doses up to 100 mg qhs
7.3.4.1.1.1 Phase 3 Pre-menopausal Data

The Agency reviewer searched the updated phase 3 pre-menopausal HSDD database (now with
data from five phase 3, placebo-controlled trials in pre-menopausal women) for adverse events of
syncope and pre-syncope and found the same results as during the previous review. This search
strategy included preferred terms of hypotension, syncope, blood pressure decreased, circulatory
collapse, dizziness postural, loss of consciousness and syncope vasovagal. This analysis yielded
a slightly higher incidence of syncopal and pre-syncopal events with flibanserin compared to
placebo (see Table 25). Similar results were seen when the search strategy was limited to events
of syncope (based on a search using preferred terms of syncope, circulatory collapse, syncope
vasovagal and loss of consciousness).
Table 25. N (%) of subjects experiencing adverse events consistent with syncope or pre-syncope,
phase 3 placebo-controlled, HSDD trials in pre-menopausal women
Placebo
n (%)
Total N
Syncope and
pre-syncope
Syncope
only

1905

FLI 25 mg
bid
n (%)
733

FLI 50 mg
qhs
n (%)
969

FLI 50 mg
bid
n (%)
728

FLI 100 mg
qhs
n (%)
1543

6 (0.3)

0 (0.0)

4 (0.4)

4 (0.5)

8 (0.5)

4 (0.2)

0 (0.0)

1 (0.1)

3 (0.4)

6 (0.4)

Individual case reports for subjects experiencing syncope were reviewed and the following was
noted:
• Timing – The timing of syncope relative to treatment initiation was unpredictable – in
the flibanserin 100 mg qhs dose group, 50% of subjects experienced syncope within the
first 28 days and the remaining events occurred after 28 days (up to day 93 into
treatment initiation). Syncopal events typically coincided with Tmax (i.e., one hour
after dosing).
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•
•

•

Risk Factors (medical history) – Two subjects assigned to flibanserin 100 mg qhs had a
previous history of vasovagal syncope. In the remaining subjects, no past medical
history was identified that would predispose to syncope.
Concomitant medications – Among these subjects who experienced syncope, hormonal
contraceptives were used by 2 of the 4 subjects on placebo, 1 on flibanserin 50 mg qhs,
1 of 3 subjects on flibanserin 50 mg bid, and 4 of 6 subjects on flibanserin 100 mg qhs.
Hormonal contraceptives are noted to increase flibanserin exposure by approximately
40%.
Alcohol use – Among the subjects in Table 25, 3 of 4 placebo subjects, 1 subject on
flibanserin 50 mg qhs, all 3 subjects on flibanserin 50 mg bid, and 3 of 6 subjects on
flibanserin 100 mg qhs identified themselves as “drinkers” at baseline.

In the phase 3 placebo-controlled, pre-menopausal HSDD database, there was a single serious
adverse event of syncope which occurred in a subject assigned to flibanserin 100 mg qhs. The
five remaining events of syncope in the flibanserin 100 mg qhs dose group were not coded by the
investigators as serious because they did not meet the regulatory definition of “serious,” (i.e., any
event resulting in any of the following outcomes:
• Death
• A life-threatening adverse event
• Inpatient hospitalization or prolongation of existing hospitalization
• Persistent or significant incapacity or substantial disruption of the ability to
conduct normal life functions
• Congenital anomaly/birth defect.
However, all syncopal events were considered by the Agency to be clinically significant
regardless of whether they met the regulatory definition of serious.
The narrative for the case coded as serious follows:
Subject 43002-37779 (trial 511.77) was a 34 year-old female patient with a past
medical history of hypotension and orthostatic dysregulation who suffered
“circulatory collapse” on Day 11 of treatment with flibanserin 100 mg qhs. Vital
signs at the time of circulatory collapse are not available. She fell, suffered a
concussion and was hospitalized. Concurrent AE’s were nausea, headache, and pain.
The patient was treated with intravenous fluids and discharged home after 24 hours.
She recovered fully from the SAE and resumed flibanserin.
Reviewer’s Comment:
It is difficult to determine what role, if any, flibanserin played in this event given
that the subject had a history of hypotension and orthostatic dysregulation. The
same conclusion may be drawn for a second syncope case (case 511.75-032050)
that was not coded as serious (summarized in Error! Reference source not found.).
Of the remaining four cases coded as non-serious, all were deemed possibly
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related to flibanserin because there were no confounding medical conditions or
concomitant medications that may have contributed.
7.3.4.1.1.2 Phase 3 post-menopausal data

The incidence of syncope (preferred terms of hypotension, syncope, blood pressure decreased,
circulatory collapse, dizziness postural, loss of consciousness and syncope vasovagal) in postmenopausal women was also greater among women receiving the flibanserin 100 mg qhs than
those receiving placebo. The difference in incidences between placebo and flibanserin was
similar to that observed in the pre-menopausal database (see Table 26).
Table 26. N (%) of subjects experiencing adverse events consistent with syncope or pre-syncope,
phase 3 placebo-controlled, HSDD trials in pre- and post-menopausal women

Post-menopausal women
N
Hypotension and syncope
Syncope only
Pre-menopausal women
N
Hypotension and syncope
Syncope only

placebo

flibanserin 100 mg qhs

849
2 (0.2)
1 (0.1)

843
4 (0.5)
2 (0.2)

1905
6 (0.3)

1543
8 (0.5)
6 (0.4)

4 (0.2)

7.3.4.1.1.3 Phase 1 Data

A total of five healthy subjects in phase 1 studies experienced syncope after receiving standard
therapeutic doses of flibanserin; four are considered by the Division to be causally related to
flibanserin The case narratives for these four phase 1 subjects are provided below. Cases of
syncope occurring in the setting of concomitant use of ethanol or CYP3A4 inhibitors are
discussed in sections II - 5.2.7.3.1 of the June 4, 2015, Advisory Committee Briefing Document,
and in section 7.5.1.1.3 of this document, respectively. In addition, all cases of syncope occurred
in phase 1 trials are summarized in Table 27.
Study 511.158 – subject #5: A significant adverse event of syncope occurred in one of 13 female
subjects enrolled in a phase 1 drug/drug-interaction (DDI) study of digoxin (trial 511.158).
Subject #5 was a healthy 33 year-old women on no concomitant medications who suffered
“circulatory collapse” (investigator’s verbatim term) and vomiting of severe intensity following
the first dose of flibanserin 100 mg on Day 1 (prior to any administration of digoxin). This AE
necessitated discontinuation from the study. The circulatory collapse, which started with
syncope, occurred 29 minutes after flibanserin administration and continued for 2 hours. Vital
signs at the time of the event were not recorded, but prior to the event supine blood pressure was
104/54 mmHg and heart rate was 71 beats per minute (bpm). The subject required medical
treatment consisting of 500 mL intravenous (IV) fluids. Severe vomiting was reported 54 min
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after flibanserin administration and occurred twice in a period of 15 min and was treated with IV
diphenhydramine.
Reviewer’s comment: This event in Study 511.158 is considered to be drug-related as the
event coincided with flibanserin Tmax.

Study SPR-14-06-Subject # 1014: A single subject experienced unresponsiveness in Study SPR14-06, which evaluated the single-dose pharmacokinetics of a 100 mg oral dose of flibanserin in
healthy premenopausal female volunteers who are poor metabolizers (PM) of either CYP2C9 or
CYP2C19. Healthy premenopausal female volunteers who are extensive metabolizers (EM) of
both CYP2C9 and CYP2C19 were included as controls to determine the extent to which these
two isoenzymes are involved with flibanserin’s metabolism.
Subject 1014, a 47-year-old Asian woman in the CYP2C19 PM group (weight, 50.4 kg; BMI,
19.2 kg/m2) received a single 100 mg dose of flibanserin, after an overnight fast. The subject
reported the sudden onset of sleepiness 28 minutes after dosing. Shortly thereafter, she exhibited
pallor, experienced nausea, and had retching for about 5 minutes, without emesis. While she was
in a semi-recumbent position, she became unresponsive for about 1 minute. A blood pressure
cuff was applied, and before the machine finished cycling, the subject had aroused with
stimulation by a study nurse. She did not exhibit hypotension before or during the event (see
Figure 1 below for supine blood pressure readings). The subject was unable to stand for
measurement of orthostatic vital signs at 1 hour post-dose even with the assistance of the site
staff. She was placed in bed, had recovered by 20 minutes later, and was able to stand for the
orthostatic blood pressure measurement at 2 hours post-dose.
Figure 1. Vital Signs for Subject 1014 around time of loss of consciousness, Study SPR-14-06

Source: NDA 22-526 ser 0062, module 5.3.3.3 SPR-14-06 study report, p. 58.

Reviewer’s Comment: Given the CNS-related symptoms and signs in the absence of
abnormalities in the vital signs, the investigator considered the events to represent a
primary drug effect in the CNS, not symptoms secondary to cardiovascular insufficiency.
However, in this case, the patient was unable to stand so orthostatic hypotension cannot
be excluded.
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Study 511.88-subject #4: In this phase 1 study, a 41-year-old woman (of 14 women in the
flibanserin treatment arm) received 100 mg of flibanserin daily for three days and was
discontinued from the study due to syncope. The event occurred one hour after administration of
100 mg flibanserin on Day 3 of dosing, and lasted twenty seconds. No treatment was required
for the event and she recovered. Vital signs at the time of syncope were not provided in the case
report form.
Study 511.111-subject 11: A 40 year old white female experienced “circulatory collapse”
(investigator verbatim term) and “fainting” approximately 20 minutes after administration of
flibanserin 50 mg alone. The event lasted 40 minutes. Supine vital signs, obtained 25 minutes
after the onset of symptoms, showed a blood pressure of 92/64 mmHg and pulse of 76 bpm.
Standing vital signs were not recorded. Baseline vital signs were BP of 109/75 mmHg and pulse
of 72 bpm. No medical therapy was initiated for the adverse event and the patient recovered.
The event was coded as not serious, but causally related to study drug.
Study 511.87-subject 0013: An event of syncope occurred in a healthy 30-year-old woman
experienced two episodes of vasovagal syncope of 5 minutes and 6 minutes duration, separated
by an interval of 10 minutes. These syncope episodes occurred 96 hours after flibanserin 50 mg
administration. The subject recovered with no sequelae and discontinued the study.
Reviewer’s comment: The large interval between flibanserin administration and syncope
suggests etiologies other than drug for the event in this case.
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Table 27. Cases of syncope experiencing syncope in the phase 1 studies
Study #/
Subject #/

Demographic
information

511.158
Subject #5

33 yo white
female, 53 kg,
19 kg/m2

SPR-14-06
Subject #1014

47 yo Asian
female, 50 kg,
19 kg/m2

511.88
subject #4

41 yo white
female, 61 kg;
25 kg/m2

511.87
subject13

Flibanserin
dose/
concomitant
medication/
time relative
to dosing
100 mg alone

100 mg alone

100 mg (on 3rd
dose of dosing)

30 yo white
female

50 mg alone

511.111
Subject 11

40 yo white
female, 23
kg/m2

50 mg alone

SPR-12-01
(fluconazole)
Subject #1001

41 yo white
female, 75 kg;
28 kg/m2

511.111
(ketoconazole)/
Subject 13

19 yo white
female, 70 kg/
24 kg/m2

Flibanserin 100
mg +
fluconazole
200 mg
Flibanserin 50
mg +
ketoconazole
400 mg

AE preferred
term, time
relative to
dosing

Baseline
vital signs

Vitals at
time of
event
(position if
provided)

Circulatory
collapse, 29
minutes

104/54 mm
Hg, 71 bpm

Not recorded

Unresponsive
to stimuli, 28
minutes

104/65
mmHg, 55
bpm

137/83
mmHg, 58
bpm
(supine)

Syncope, 1
hour

116/69
mmHg, 76
bpm

Not recorded

Vasovagal
syncope (two
episodes
separated by 10
minutes), 96
hours after
flibanserin
Circulatory
collapse and
fainting, 20
minutes

Treatment
and outcome

500 cc IV
fluids,
recovered
after 2 hours
Placed supine,
recovered
after 20
minutes
None,
recovered
within 20
seconds

Yes

Yes

Yes

Not recorded

None; lasted 5
minutes and 6
minutes,
respectively

No

104/70
mmHg, 65
bpm

Not recorded

No medical
therapy
initiated

Yes

Unresponsive,
1 hour

92/65
mmHg, 70
bpm

64/41
mmHg, 50
bpm

ER transport,
IV fluids,
ammonia
inhalant

Yes

Orthostatic
hypotension,
orthostatic
syncope

113/70
mmHg, 84
bpm

Not recorded

No medical
therapy
initiated

Yes

Placed supine,
legs elevated,
ammonia
inhalant

Yes

None reported

Yes

115/70
mmHg, 68
bpm

SPR-12-03
(alcohol)/
subject #123
(1020)

26 yo black
male,
22 kg/m2

Flibanserin 100
mg + 0.4 g/kg
Etoh

Syncope x 2 (2
hours and 3
hours)

120/75
mmHg, 68
bpm
(standing)

SPR-12-05
(abuse
potential)/
Subject 1048

28 yo black
male,*
23 kg/m2

Flibanserin 200
mg alone

Syncope, one
hour

138/81
mmHg, 61
bpm (semirecumbent)

162/64 mm
Hg, 50 bpm
(event 1),
83/49
mmHg, 53
bpm
(event 2)
(semirecumbent)
120/71
mmHg, 84
bpm (semirecumbent)

yo = year-old; Etoh= alcohol; IV = intravenous; ER = emergency room
*This male subject is included to account for all syncope cases in the phase 1 studies for the flibanserin HSDD
program.
FDA analysis
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7.4.3.1.1 Supra-therapeutic doses of flibanserin
7.4.3.1.1.1 Dedicated study of supra-therapeutic doses of flibanserin

To assess the risk of syncope and hypotension associated with increased flibanserin exposure as
might occur in the setting of inadvertent overdose or concomitant CYP3A4 inhibitor
administration (refer to section 5.2.7.1 for discussion of CYP3A4 inhibitor interaction), the
Applicant conducted a PK study of standard and supra-therapeutic single oral doses of
flibanserin in 12 healthy pre-menopausal adult female subjects aged 18 through 50 years (Study
SPR-12-04). The study was a single-center, two-stage investigation. In Stage one, 12 subjects
were randomized to receive single doses of placebo, flibanserin 100 mg and flibanserin 200 mg
in one of three treatment sequences (N=4 per cohort). Stage two involved two sequential
ascending dose cohorts. Eight subjects were randomized in a 3:1 ratio to receive either
flibanserin 250 mg or placebo (cohort 4), followed by flibanserin 300 mg or placebo (cohort 5).
Dose escalation was stopped after cohort 4 (flibanserin 250 mg) because a review of the blinded
safety results showed that the protocol-specified stopping criteria had been met (i.e., 3 of 8
subjects experienced moderate or severe adverse events that were considered possibly or
probably related to study medication). The events in the three subjects were fatigue, severe
somnolence and severe disorientation. Therefore, the planned testing of 300 mg flibanserin in
Cohort 5 was not performed.
In this study, there were no deaths, serious adverse events or adverse events of syncope in any
dose group. No subject discontinued because of an adverse event.
Although the sample size was small, the percentage of individual subjects experiencing
orthostatic changes in systolic blood pressure (SBP), diastolic blood pressure (DBP), or pulse
and clinically significant orthostatic vital signs (defined by this reviewer as SBP <90 mmHg or
pulse >100 bpm) was greater among flibanserin-treated subjects than placebo (see Table 28).
Only the incidence of pulse >100 bpm after changing posture appeared dose-proportional,
although the incidence of pulse increase >20 bpm after changing posture was comparable across
all tested flibanserin doses.
Reviewer’s comment: Orthostatic blood pressure and pulse were measured after
subjects had remained standing for two minutes.
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Table 28. Number of subjects meeting orthostatic criteria for SBP, DBP or pulse at any single postdose time point, Study SPR-12-04
Parameter
N
SBP ↓>20
mmHg, N (%)
DBP ↓>20
mmHg, N (%)
Pulse, ↑ >20
bpm, N (%)
SBP <90 mmHg,
N (%)
Pulse> 100 bpm,
N (%)

Stage 1
150 mg
200 mg
8
7
0
1 (14.3)

100 mg
8
1 (13)

Placebo
12
0

Stage 2
250 mg
Placebo
6
2
1 (17)
0

1 (13)

0

0

0

0

0

5 (63)

4 (50)

3 (43)

3 (24)

3 (50)

1 (50)

2 (25)

3 (38)

0

0

0

0

2 (25)

2 (25)

3 (43)

0

3 (50)

0

The incidence of adverse events of dizziness and nausea increased in a dose proportional manner
(see Table 29). Somnolence was common with all tested doses. The 250 mg flibanserin was the
maximum tolerated dose.
Table 29. Incidence of adverse events by treatment administered, Study SPR-12-04
Preferred
term
N
Any AE, N
(%)
Somnolence,
N (%)
Dizziness, N
(%)
Nausea,
N(%)

FLI 100 mg

FLI 150 mg

FLI 200 mg

Placebo

FLI 250 mg

Placebo

8
8 (100)

8
8 (100)

7
7 (100)

12
5 (42)

6
6 (100)

2
0 (0)

6 (75)

5 (63)

6 (86)

5 (42)

5 (83)

0 (0)

1 (13)

3 (38)

6 (86)

1 (8)

5 (83)

0 (0)

1 (13)

1 (13)

4 (57)

1 (8)

4 (67)

0

(0)

7.4.3.1.1.2 Other Phase 1 Data

There was one report of syncope in Study SPR-12-05, a study that compared the abuse potential
of single doses of flibanserin administered at 100 mg (therapeutic dose) to supra-therapeutic
doses (200 mg and 250 mg), a positive comparator (zolpidem at doses of 15 mg and 30 mg), and
placebo. Syncope occurred in 1 of 35 subjects dosed with flibanserin 200 mg compared to 0 of
35 subjects receiving placebo. Subject #1048 (a male) experienced syncope one hour after
dosing with flibanserin 200 mg. Semi-recumbent vital signs at the time of the event showed
blood pressure of 120/71 mmHg and pulse of 84 bpm. Standing vital signs were not obtained.
In addition, 1 of 36 subjects receiving flibanserin 250 mg experienced an accidental fall resulting
in right shoulder dislocation. The event occurred on the third day after treatment (i.e. during the
washout period between doses). It is not clear whether the fall was preceded by syncope.
Although the event was not considered by the investigator to be related to study drug, a possible
contribution of flibanserin to this injury cannot be excluded based on available information.
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Reviewer’s Summary Comments on Syncope and Pre-syncope:
• The updated pre-menopausal HSDD database as well as the post-menopausal HSDD
database shows a numerical imbalance in events of syncope, including serious events,
associated with therapeutic doses of flibanserin.
• Tolerance to syncope does not appear to develop with continued therapy.
• Factors such as concomitant medication use or medical conditions that might increase
the risk of syncope in flibanserin users have not yet been identified. In some affected
subjects, there was no obvious risk factor.
• Alcohol use may increase the risk of syncope in both placebo and flibanserin-treated
patients as the majority of subjects experiencing syncope were classified as “drinkers”
at baseline. Data regarding alcohol use at the time of the events in the phase 3 trials
were not provided.
• The safety margin for flibanserin appears to be narrow, with flibanserin 250 mg being
the maximum tolerated dose.
• The mechanism of syncope appears to be in some cases orthostatic hypotension, but
may be due to central effects in other cases (i.e. profound CNS depression without
associated hypotension).

7.4.3.2 Accidental Injury
7.4.3.2.1 Phase 3 Pre-menopausal HSDD Database

Data from phase 1 studies showed that flibanserin had mild, dose-dependent sedative properties
in healthy volunteers from one to 2.5 hours post-dose, as evidenced by declines in alertness and
attention. Similarly, cognitive tests in phase 2 studies revealed mild, transient sedative-type
effects that were maximal at two hours after the 100 mg dose; however, the sedative effects were
mostly reversed by six hours post-dose. For this reason, in the initial submission, the Applicant
examined safety data for adverse events (specifically, accidental injury) that could be related to
an impairment in coordination or mental ability.
Review of the first submission found that the incidence of accidental injury was greater in the
flibanserin 100 mg qhs dose group than in placebo in both HSDD safety databases analyzed ‒ the
phase 2/3, placebo-controlled, pre-menopausal HSDD trials and the double-blind portion of the
randomized withdrawal trial 511.74 (see Table 30). The risk of accidental injury was a safety
concern noted in both CR letters.
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Table 30. Incidence of Accidental Injury*, First Cycle Review of NDA 22-526
User-defined AE category
Placebo
FLI 100 qhs
Phase 2/3 placebo-controlled HSDD trials
Total N
1508
978
Accidental injury, N (%)
21 (1.4)
19 (1.9)
Double-blind portion of study 511.74 (randomized withdrawal trial)
Total N
170
115
Accidental injury, N (%)
4 (2.3)
5 (4.3)
*Based on preferred terms identified by the Applicant as representing accidental injury

During the second cycle review, the updated pre-menopausal HSDD, placebo-controlled safety
database, which included data from a fifth phase 3 trial (Study 511.147), was examined again for
adverse events consistent with accidental injury using the MedDRA version 11.1 Accidents and
Injury SMQ (see Section 6.1 for search terms). Events occurring prior to initiation of drug
treatment were excluded. As found during the first cycle review, the incidence of accidental
injury was slightly greater in the flibanserin 100 mg qhs group than with placebo, although the
difference between flibanserin and placebo had narrowed. Serious accidental injury was also
more common with flibanserin (see Table 31).
Table 31. Treatment emergent Accidental Injury (MedDRA 11.1 SMQ), phase 3 placebo-controlled
HSDD trials in pre-menopausal women
Total N (%)
SMQ accidental injury
Serious accidental injury

Placebo
1905
47 (2.5)
1 (<0.1)

FLI 100 mg qhs
1543
42 (2.7)
4 (0.3)

Reviewer’s comment: By the Applicant’s analysis, the incidence of accidental injury was
2.1% for flibanserin 100 mg qhs vs. 2.0% for placebo. However, the Applicant’s search
did not include all terms contained in the MedDRA 11.1 Accidental Injury SMQ –
specifically excluded from the Applicant’s analysis were preferred terms of animal bite,
burns second degree, corneal abrasion, retinal tear, sunburn, thermal burn, tympanic
membrane perforation and wound. DBRUP’s analysis considered all terms in the
MedDRA 11.1 Accidental Injury SMQ.

The most common side effect of flibanserin is CNS depression (i.e. sedation, somnolence,
fatigue). Syncope and hypotension are also possible risks of flibanserin. To determine whether
accidental injury might be related to these risks, the Agency reviewer searched the phase 3
placebo-controlled pre-menopausal HSDD database for events of accidental injury then
determined the proportion of these patients who reported an adverse event within 24 hours of the
accident that coded to a MedDRA preferred term of dizziness, somnolence, fatigue, hypotension,
circulatory collapse, or sedation. As shown in Table 32, of the patients who reported accidental
injury, nearly three times as many reported corresponding CNS depression with flibanserin
compared to placebo.
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Table 32. Proportion of subjects experiencing concomitant accidental injury and CNS depression,
phase 3, placebo-controlled pre-menopausal HSDD trials*
Placebo
FLI 100 mg qhs
Total N (%)
1905
1543
N (%) with accidental injury
47 (2.5)
42 (2.7)
N (%) Accidental injury + CNS depression
4/47 (9.0)
10/42 (24.0)
*CNS depression identified based on preferred terms of dizziness, somnolence, fatigue, hypotension,
circulatory collapse, and sedation

Reviewer’s Summary Comment on Accidental Injury:
With regard to accidental injuries, numerically small differences (0.2% by FDA analysis)
were seen between flibanserin and placebo arms in the updated pre-menopausal HSDD
safety database of phase 3, placebo-controlled, pre-menopausal HSDD trials. However,
FDA’s analysis continues to show a greater incidence (more than 2-fold increase) of
accidental injuries that were temporally associated with adverse events of CNS
depression in the flibanserin 100 mg qhs dose group compared to placebo. An
imbalance not favoring flibanserin is also seen in the randomized withdrawal trial (Study
511.74) but the small number of events in this trial limits conclusions. It is thus not
possible to exclude a small increase in the risk of accidental injury with the use of
flibanserin in the phase 3 trials.

7.4.3.2.2 Phase 3 post-menopausal HSDD database

This reviewer searched the phase 3, placebo-controlled post-menopausal HSDD database for
adverse event preferred terms coding to the MedDRA Accidental Injuries SMQ. There was a
slightly greater incidence of accidental injury in the flibanserin 100 mg qhs dose group than
placebo, but the absolute difference is small (0.1%) (see Table 33).
Table 33. N (%) of subjects experiencing adverse events consistent with syncope or pre-syncope,
phase 3 placebo-controlled, HSDD trials in post-menopausal women

N
Accidental injury

placebo
849
48 (5.7)

flibanserin 100 mg qhs
843
49 (5.8)

Reviewer’s comment: Data from post-menopausal women neither support nor refute an
association of accidental injury with flibanserin treatment.

7.4.3.3 Next Day Driving Impairment
Because of flibanserin’s sedative effects and long half-life, as well as concerns about an
association between accidental injury and concomitant CNS depression in some patients, the
Agency recommended that the Applicant conduct a next-day driving impairment study; the
protocol was reviewed by the Division with input from the Division of Neurology Products.
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Results of Study SPR-14-01 are included in the current resubmission. The study was a
randomized, multiple-dose, double-blind, placebo-controlled, 4-way, 4-period crossover study to
evaluate pair-wise comparisons of the positive control, zopiclone 7.5 mg, placebo, flibanserin
100 mg and flibanserin 200 mg on simulated driving performance. Healthy pre-menopausal
women not on any psychoactive medications were enrolled; oral contraceptives were permitted
in this study.
During each Treatment Period, subjects were dosed at bedtime with flibanserin, zopiclone or
matching placebo the evening prior to testing (night 1). Cognitive testing and driving simulation
began approximately 8.5 and 9 hours post dosing, respectively. Subjects then continued their
assigned study dosing at home for approximately 5 days (nights 2 to 6). Prior to the Day 7 dose
for each Treatment Period, subjects returned to the clinic to be dosed and remained in the clinic
overnight. Subjects performed cognitive testing and driving simulation the morning after dosing.
Next-day simulated driving performance was assessed primarily by the standard deviation of
lateral position (SDLP) using the Cognitive Research Center driving simulator (the CRCDSMiniSim). Other measures included number of lane exceedances; speed deviation; incidence of
speeding; ratio of speeds above the speed limit; average speed; a self-perceived safety to drive
question; and a visual analog scale (VAS) to assess the subject’s self-appraisal of their driving
performance.
Results demonstrated that therapeutic and supra-therapeutic doses of flibanserin had no negative
effect on the measures of next-day simulated driving performance that were evaluated.
Reviewer’s comment: The negative findings of the next-day driving impairment study are
reassuring with regard to patients who take flibanserin at night without alcohol, who
have exposures to flibanserin that approximate up to the 200 mg dose, and who drive 8.5
hours or later after the last dose. Findings and recommendations from the Division of
Neurology Products based on these study results are found in Section 4.5.1.

7.5

Other Safety Explorations

7.5.1
7.5.1.1

Drug-Drug Interactions
CYP3A4 Inhibition

Flibanserin is metabolized primarily by the CYP3A4 enzyme. The original application
contained results of a DDI study (study 511.111) of flibanserin 50 mg qhs administered alone or
following pre-treatment with the strong CYP3A4 inhibitor, ketoconazole. Exposure to
flibanserin increased significantly following ketoconazole administration (AUC increased 4.5
times and Cmax increased 1.9 times). The combination was also poorly tolerated by subjects.
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In response to the first CR letter, the Applicant conducted a DDI study (Study SPR-12-01) of
flibanserin 100 mg with a moderate CYP3A4 inhibitor. The study was an open-label, sequentialdose investigation of the effect of a single dose of grapefruit juice and multiple doses of
fluconazole on the pharmacokinetics and tolerability of flibanserin 100 mg in healthy adult
females. A total of 26 subjects were enrolled and were divided into two groups (15 in Group 1,
11 in Group 2), with dosing of Group 2 to begin three days after the first dose administration in
Group 1. Each group was to receive flibanserin 100 mg alone, flibanserin 100 mg with 240 ml
of grapefruit juice, fluconazole 400 mg alone, and flibanserin 100 mg plus fluconazole 200 mg
(fluconazole had been administered for 4 days previously so was at steady state).
7.5.1.1.1 Pharmacokinetic results (DDI study with moderate CYP3A4 inhibitor)

Total and peak exposures of flibanserin increased significantly when administered with
fluconazole at steady state. Flibanserin Cmax increased 2.2-fold, and AUC increased 7.0-fold in
the presence of steady-state concentrations of fluconazole. Mean flibanserin terminal half-life
increased from 10 hours to 25 hours in the presence of fluconazole.
Administration of flibanserin with grapefruit juice had a modest effect on flibanserin AUC
(38% increase) and no significant effect on Cmax (10% increase).
7.5.1.1.2 Vital Signs (DDI study with moderate CYP3A4 inhibitor)

Seated vital signs (heart rate, blood pressure, respiratory rate, oral body temperature) were
measured at Screening; Day -1; and Day 1, Day 3, and Day 10 at pre-dose, 1, 3, and 48 hours
after dosing; at the follow-up visit, and once daily during outpatient clinic visits. Subjects on the
combination of flibanserin + fluconazole were more likely to experience hypotension, defined as
systolic blood pressure (SBP) < 90 mmHg, at any post-dose time point than subjects taking
either drug alone (Table 34).
Orthostatic vital signs were not monitored during the trial.
Table 34. N (%) of hypotension or tachycardia at any post-dosing time point according to treatment
administered, Study SPR-12-01

Total N (%)
SBP < 90 mm Hg
Pulse > 100 bpm

FLI 100 mg alone

FLI 100 mg +
grapefruit juice

FLU alone

26 (100.0)
0 (0.0)
0 (0.0)

26 (100.0)
1 (4.2)
0 (0.0)

15 (100.0)
0 (0.0)
0 (0.0)

FLI 100 mg + FLU
200 mg (steady
state)
15 (100.0)
4 (25.0)
0 (0.0)

7.5.1.1.3 Adverse Events (DDI studies with moderate and strong CYP3A4 inhibitors)

There were no deaths in study SPR-12-01 (moderate CYP3A4 inhibitor).
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The study was terminated early because of hypotension-related AEs observed in three subjects in
Group 1 following concomitant administration of fluconazole and flibanserin. All 15 subjects in
the first group completed all treatments. However, the 11 subjects in the second group
completed dosing only with flibanserin alone and with grapefruit juice.
Three adverse events of hypotension are notable and the narratives are provided below. All three
events occurred within one hour following dosing with flibanserin 100 mg and fluconazole 200
mg (at steady state since this was the fifth day of fluconazole dosing).
Subject 1001: was a healthy 41-year-old white female who became unresponsive one
hour after administration of flibanserin 100 mg with fluconazole 200 mg. Blood pressure
at the time of the event was 64/41 mmHg and heart rate was 50 bpm. Oxygen saturation
was 88%. Intravenous normal saline was administered and the patient was transported to
the emergency department (ED).
Upon evaluation in the ED, the subject was resting but was unable to speak and was
responsive only to painful stimuli and ammonia inhalant. The airway remained open and
breathing was unlabored. ECG and clinical laboratory tests were normal. The patient
improved over the next 3 hours and was then awake, alert, and oriented. Blood pressure
subsequently stabilized at 97/53 mmHg and heart rate was 75 beats per minute.
Subject 1004: was a healthy 38 year-old female experienced hypotension (lowest blood
pressure 80/49 mmHg) with pallor, nausea, and fatigue, beginning 36 minutes following
dosing with flibanserin and fluconazole. The subject was placed supine with her feet
elevated and she recovered. Duration of symptoms was approximately one hour.
Subject 1013: was a healthy 42 year-old female who became hypotensive (minimum
blood pressure 73/41 mmHg) with associated fatigue and “feeling drugged” 45 minutes
after dosing with flibanserin and fluconazole. She was placed supine with feet elevated
and recovered. Duration of the event was 8 minutes.
In addition, some adverse events were more common when flibanserin was combined with
fluconazole or grapefruit juice than when used alone, as shown in Figure 2. Fatigue was
exacerbated by the combination of flibanserin and grapefruit juice compared to flibanserin alone.
Fatigue, nausea, hypotension and pallor are some of the adverse events that occurred more
frequently with flibanserin+fluconazole compared to flibanserin alone or fluconazole alone.
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Figure 2. Most common adverse events (i.e. >1 subject in any treatment group) according to
treatment administered, Study SPR-12-01

Source: NDA 22-526 ser 0039, Module 5.3.3.1, study report body-12-01, Table 9, p. 43.

In Study 511.111, a DDI study conducted to evaluate the effect of flibanserin when coadministered with ketoconazole, there were no deaths. There were two cases of syncope, both
occurring one hour following flibanserin administration. The first case, subject 11 who
experienced syncope, was discussed previously in Section 7.3.4.1.1.3. The narrative of the
second case follows:
Subject 13: was a 19 year old white female who experienced orthostatic hypotension
(investigator verbatim term), followed immediately by orthostatic syncope (investigator
verbatim term), one hour after administration of flibanserin 50 mg (she had already
received multiple doses of ketoconazole 400 mg). The patient had reported dizziness and
fatigue five minutes before the orthostatic hypotension. The duration of orthostatic
hypotension was 15 minutes and syncope lasted one minute. Supine vital signs
immediately prior to the event showed a blood pressure of 113/70 mmHg and pulse of 84
bpm. Vital signs were not recorded during the event. No therapy was administered for
the adverse event and the subject recovered. The investigator considered the events to be
drug-related.
Reviewer’s comment: Presumably the event was defined as “orthostatic hypotension”
because the patient was lightheaded and dizzy while standing, although this is not
explicitly stated in the case report form.
Reviewer’s Summary Comment on Drug-Drug Interaction with Moderate and Strong
CYP3A4 Inhibitors:
Strong CYP3A4 inhibitors (e.g., ketoconazole) increase systemic exposure to flibanserin
over 4-fold, and the combination of flibanserin with strong CYP3A4 inhibitors is poorly
tolerated.
Fluconazole, which is a moderate CYP3A4 inhibitor, a moderate CYP2C9 inhibitor and a
strong CYP2C19 inhibitor, increases systemic exposure to flibanserin 7-fold. The
combination of flibanserin with fluconazole is associated with an increased risk of
syncope and hypotension which may result in serious injuries. The interaction with
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fluconazole suggested that other enzymes were involved in flibanserin metabolism. A
subsequent phase 1 study of the pharmacokinetics of flibanserin in relation to CYP2C19
and CYP2C9 genotypes demonstrated that flibanserin is partially metabolized by
CYP2C19 but not by CYP2C9 (refer to section 4.4 and section 7.5.1.2).
The Applicant proposes a labeled contraindication against combined use of flibanserin
with moderate or strong CYP3A4 inhibitors.

7.5.1.2

CYP2C19 and CYP2C9 inhibitors

As discussed in section 4.4, the sponsor conducted a phase 1 trial to assess the pharmacokinetics
of flibanserin in relation to CYP2C19 and CYP2C9 genotypes. A total of 25 healthy
premenopausal women with CYP2C9 poor metabolizer genotype (N=8), CYP2C19 PM
genotype (N=9), or CYP2C9 and CYP2C19 extensive metabolizer (EM) genotypes (N=8) were
enrolled. Subjects received single 100 mg oral doses of flibanserin. Subjects were required to
fast and to refrain from lying down for 4 hours after dosing. Subjects remained confined to the
Clinical Research Unit for 96 hours post-dose (Day 5).
Blood samples for determination of plasma flibanserin concentrations were obtained within 60
minutes before dosing (0 hour) and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 9, 12, 16, 24, 36, 48, 72,
and 96 hours postdose. Safety and tolerability were assessed by review of adverse event, vital
sign (including orthostatic changes), laboratory, ECG, and physical examination data.
Pharmacokinetic findings are discussed previously in section 4.4.
Safety findings
Treatment-emergent adverse events occurring in more than one subject in any genotype
subgroup are shown in Table 35. Adverse events observed were consistent with the known AE
profile of flibanserin.
Table 35 Treatment –Emergent Adverse Events After Administration of a Single 100 mg Dose of
Flibasnerin, Study SPR-14-06

At least one AE
Somnolence
Dizziness
Nausea

CYP2C9/CYP2C19
EM (N=8)
7 (87.5)
6 (75)
3 (37.5)
3 (37.5)

CYP2C9 PM
(N=8)
5 (62.5)
4 (50)
2 (25.0)
2 (25)

CYP2C19 PM
(N=9)
8 (88.9)
5 (55.6)
5 (55.6)
5 (55.6)

One adverse event of unresponsiveness occurred in a 47-year old Asian woman with a CYP2C19
PM genotype (Subject #1014) as discussed in section 4.4. Peak flibanserin concentration in this
subject was 797 ng/mL at hour 0.75, which is greater than the mean Cmax for a
CYP3C9/CYP2C19 EM of 379 ng/mL.
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Reviewer’s comment: The small sample size of this trial limit conclusions regarding
tolerability of flibanserin in subjects who are CYP2C19 poor metabolizers. However, it is
notable that the single adverse event of unresponsiveness occurred in a CYP2C19 poor
metabolizer. This raises concern about the safety of flibanserin in CYP2C19 poor
metabolizers or in the setting of concomitant administration with drugs that are CYP2C19
inhibitors. In clinical practice, CYP2C19 genotype is typically not obtained prior to
therapy. According to the Clinical Pharmacogenetics Implementation Consortium,
frequencies of CYP2C19 PM status are approximately 2–5% among Caucasians and
Africans and approximately 2–15% in Asians.

7.5.1.3 Anti-histamines
Because of flibanserin’s sedative properties, there is concern that these effects may be
exacerbated by concomitant use of anti-histamines. Adverse events were stratified according to
baseline report of anti-histamine use. Nausea and somnolence were increased when flibanserin
was used with an anti-histamine (see Table 36).
Table 36. Treatment Emergent Adverse events exacerbated in users of anti-histamine products,
phase 3 placebo-controlled HSDD trials in pre-menopausal women

N
Nausea
Somnolence

Placebo+antihistamine

Placebo

329
18 (5.5)
17 (6.2)

1544
52 (3.4)
42 (2.7)

Flibanserin 100
mg qhs + antihistamine
279
38 (13.6)
39 (14.0)

Flibanserin 100
mg qhs
1245
123 (9.9)
134 (10.8)

Reviewer’s comment: These adverse events would not preclude concomitant
administration of flibanserin with anti-histamines.

7.6

Additional Safety Evaluations

7.6.1

Human Carcinogenicity

The findings of mouse mammary tumors in the 2-year carcinogenicity study raised concern that
flibanserin could be associated with an increased risk of breast cancer in humans. In the phase 3,
placebo-controlled trials conducted in pre- and post-menopausal women with HSDD, there were
a total of three cases of breast cancer (see Table 37). Time to development of breast cancer was
within three months of initiating treatment.
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Table 37. Subjects with Breast Cancer Adverse Events – phase 3, placebo-controlled HSDD trials

Study #-subject ID
Pre-menopausal database
Placebo
Breast cancer
511.75-31652
Flibanserin 50 mg bid
Breast cancer in situ
511.70-17636
Post-menopausal database
Flibanserin 100 mg qhs
Breast cancer in situ
511.156-20326
Source:

Age of subject

Start day

42

91

43

81

52

105

In addition, there was a single case of breast cancer in situ in open-label study 511.118 involving
a 45 year old woman who was diagnosed on day 18 of flibanserin 100 mg qhs therapy.
Reviewer’s comment: The duration of the trials (up to 6 months) is insufficient to
characterize the incidence of neoplasms related to chronic use of flibanserin.
The mechanism of mammary tumor development in mice is not known. Absence of
genotoxicity findings and of tumorgenicity in rats is reassuring but cannot completely
exclude a clinical risk. The pharmacology/toxicology review team does not envision any
additional nonclinical studies that would clarify the risk. The sponsor’s proposal to
assess the risk of breast cancer in the post-market setting is discussed in section 7.7.

7.6.2

Human Reproduction and Pregnancy Data

Across the phase 2 and phase 3 clinical trials (open-label and double-blind) of flibanserin in premenopausal women with HSDD, there were a total of 67 pregnancies. Outcomes are shown in
Table 38.

Table 38. Pregnancy Outcomes by treatment group, phase 2 and phase 3 clinical trials in premenopausal women with HSDD
Total number of subjects
No. of pregnancies
Live births
Congenital
malformation/anomaly
Spontaneous abortion
Therapeutic abortion
Unknown

Placebo
1530
21 (1.3)
13 (0.8)

Flibanserin
4804
46 (1.0)
26 (0.5)

0

0

0
4 (0.3)
4 (0.3)

5 (0.1)
5 (0.1)
10 (0.2)
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In the phase 1 database, there was one pregnancy in trial 511.111, a drug-drug interaction study
of the effect of ketoconazole 400 mg qd on the pharmacokinetics and tolerability of a single dose
of flibanserin 50 mg. Outcome of the pregnancy was birth of twins by Caesarean section at week
35; one of the twins had congenital cleft jaw (gnathoschisis). The study investigator considered
the birth defect to be unrelated to flibanserin because study drug was administered “very early in
pregnancy.” which resulted in birth of a child with cleft jaw.
Reviewer’s comment: The exact timing of flibanserin administration relative to
conception is not provided in the study report.
Reviewer’s comment: There are insufficient clinical data to determine the effect of
flibanserin on the developing fetus. Based on pre-clinical findings, the DBRUP
pharmacology/toxicology reviewer recommends that flibanserin be labeled a pregnancy
category C should the product be approved in the future. The clinical reviewer agrees
with this recommendation.
It is not known if flibanserin is excreted in human milk. However, flibanserin is excreted
in rat milk. This reviewer recommends that flibanserin not be used by nursing mothers.

7.6.3

Overdose, Drug Abuse Potential, Withdrawal and Rebound

The CSS staff has determined that flibanserin does not demonstrate abuse potential (see section
4.5.5).
Withdrawal was discussed in the first cycle clinical review dated August 27, 2010. The medical
officer concluded that the “data suggest that adverse events of depression, anxiety, irritability
and dizziness occur with slightly greater frequency in the 4 weeks following discontinuation of
flibanserin 100 mg qhs.

7.7

Safety Conclusions

The sponsor has addressed the safety issues identified in the second CR letter as described
below:
Safety deficiency #1: Clarify how the following risks will be minimized in clinical practice,
if flibanserin is approved:
a. Central nervous system effects (e.g., fatigue, dizziness, somnolence and sedation)
b. Syncope, hypotension and accidental injury
Applicant’s response:
1) CNS Effects:
a. The Applicant states that bedtime dosing will be important in mitigating the risk
of sedation-related AEs.
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b. The proposed package insert contains a warning regarding the risk of CNS
depression. This risk is also discussed in the proposed Medication Guide.
Reviewer’s comment: The dosing and administration section of the label should specify
that the product should be taken at bedtime and at least 7 hours prior to planned
awakening. In addition to label instructions, this reviewer believes that reinforcement of
the importance of bedtime dosing be a goal of any future risk mitigation strategy.

2) Risk of syncope and hypotension
a. The Applicant initially proposed a risk evaluation and mitigation strategy (REMS)
(b) (4)
consisting of a Medication Guide
. Based on
recommendations of the advisory committee and further discussion with the
Agency, the Applicant has modified their proposed REMS to include a
(b) (4)
Medication Guide,
and elements to assure safe use
(ETASU) to manage the most significant risks of flibanserin. The revised REMS
proposal was submitted on June 29, 2015. The proposed elements to assure safe
use are prescriber and pharmacy certification.
To become certified, a prescriber must complete and submit the Addyi REMS
Prescriber Certification and Enrollment form indicating that he or she has
reviewed the full prescribing information (PI) for Addyi, the Addyi Medication
Guide, completed the Addyi REMS Prescriber Training Program, and has agreed
to follow the requirements of the REMS program, including counseling patients
about the risk of hypotension and/or syncope; and to avoid alcohol consumption
until the patient knows how Addyi affects her.

•
•
•

•
•
•

Pharmacy certification consists of designating an authorized representative to
internally coordinate and oversee the Addyi REMS program. This person must
complete the Addyi REMS pharmacy training program, knowledge assessment
questions, and sign the applicable pharmacy certification and agreement form
acknowledging the following:
Have a pharmacy management system (PMS) in place that has been validated to
verify that the healthcare provider (HCP) prescribing Addyi is REMS-certified.
All Addyi prescriptions, regardless of the method of payment, will be processed
through the PMS.
Train all dispensing staff on the REMS Program procedures and REMS materials
prior to dispensing Addyi. Training will include information on the risks
associated with Addyi, particularly hypotension and syncope, which can be
exacerbated by consuming alcohol.
Provide an Addyi Medication Guide each time Addyi is dispensed.
Dispense Addyi only to patients with a prescription written by a REMS certified
prescriber.
Will not transfer or resell Addyi to any pharmacy that is not certified by the
Addyi REMS Program.

68
Reference ID: 3794854

Clinical Review
Catherine Sewell, M.D., M.P.H. and Olivia Easley, M.D.
NDA 022526
Flibanserin (Addyi)
•

The Addyi REMS Program may contact them to resolve discrepancies and/or
conduct occasional surveys.

b. The proposed package insert (PI) contains a warning regarding risk of
hypotension and syncope and that the risk is increased when flibanserin is coadministered with CNS depressants or with drugs that increase blood levels of
flibanserin. The PI also recommends that the drug be used with caution in
patients with conditions which would predispose them to hypotension.
Reviewer’s comment: The REMS proposal and labeling will be helpful in informing
patients of the risk of hypotension and syncope. However, given absence of identifiable
risk factors for syncope and its unpredictable timing, there is no strategy short of not
approving the product that will completely mitigate this risk.

3) Risk of accidental injury
a. The Applicant believes that results from the next day driving assessment study
provide assurance that accidents caused by next-day impairment are not a concern
with flibanserin.
(b)
b. The proposed PI also includes language cautioning against driving until (4)

Reviewer’s comment: The significance of the numerically greater incidence of accidental
injury in flibanserin-treated subjects in the phase 3 clinical trials remains unclear. In
particular, the greater incidence (> two-fold) of injuries temporally associated with
sedation AEs cannot be discounted. Data from the next-day driving study are reassuring
that flibanserin, when taken at bedtime and at least 8.5 hours prior to driving, does not
cause impairment. To accommodate women who may be shift workers and may not
always take flibanserin “at night,” the language cautioning against driving in the
proposed PI should be revised to specify a time point before which driving is not
advised. At this point, no additional evaluation to assess risk of accidental injury is
recommended.

Safety deficiency #2: Propose strategies beyond labeling to ensure that flibanserin is not
prescribed with moderate or strong CYP3A4 inhibitors, or taken with alcohol or other
centrally-acting medications.
1) CYP3A4 inhibitor interaction
The Applicant proposes to contraindicate use of moderate and strong CYP3A4 inhibitors in
(b) (4)
labeling.

Reviewer’s comment: According to our colleagues in the Division of Risk Management
(DRISK) in the Office of Surveillance and Epidemiology (OSE), the healthcare system
relies on drug-drug interaction (DDI) screening technology to identify and prevent
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serious drug interactions. DDI screening is performed by insurance companies during
prescription claim adjudication and by pharmacy management systems prior to
dispensing every prescription. However, the system will not capture prescriptions paid
for in cash (i.e., not submitted for insurance payment) and filled at a different pharmacy
than used to fill flibanserin. This system will also not capture non-prescription products.

2) Use with alcohol
(b) (4)

The Applicant proposes

Further, a goal of the Addyi REMS is
(b) (4)
to
inform healthcare
providers and patients about the risk of hypotension and/or syncope which can be exacerbated by
alcohol.
Reviewer’s comment: This reviewer believes that the Applicant’s proposal is insufficient
given the widespread use of alcohol among pre-menopausal women and the lack of data
on the concomitant use of alcohol by women. A study of the effects of alcohol in women
should be conducted in the pre-market setting. A goal of any future REMS should be to
alert prescribers and patients that alcohol use is contraindicated while taking flibanserin.

Safety deficiency #3: Propose a strategy to mitigate the risk to patients associated with
concomitant use of flibanserin and hormonal contraceptive products.
Applicant’s response: The Applicant’s proposal is to incorporate results from the
pharmacokinetic data from the meta-analysis of oral contraceptive users vs. non-users into
(b) (4)
Section 12.3 of the label.

Reviewer’s comment: The sponsor’s proposal is acceptable should the product be
approved in the future.

Safety Deficiency #4: Conduct a driving impairment study
Results of the driving impairment study and reviewer’s conclusions are discussed in section
7.4.3.3.
Safety Deficiency #5: Propose a plan to determine whether the excess incidence of
appendicitis observed in the phase 3 placebo-controlled program is drug-related.
(b) (4)

Applicant’s response:
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(b) (4)

(b)
(4)

(b) (4)

Safety Deficiency #6: Propose a plan to assess the clinical risk of breast cancer in light of
the non-clinical findings of dose-dependent mammary tumors in mice at flibanserin
exposures three and ten times the proposed human dose.
Applicant’s response: The Sponsor proposes to conduct a surveillance program to determine if a
clinical signal for breast cancer associated with flibanserin exists. After the end of a pre-defined
surveillance period, the sponsor will conduct a cohort study for hypothesis testing to assess the
risk of breast cancer.
Reviewer’s comment: DBRUP has consulted OPE/DEPIIII for review and comment on this
proposal as well. Their consultation is pending at the time of this writing.
It is not clear, however, that any post-marketing study, short of a long-term, placebocontrolled clinical trial, will fully elucidate the clinical relevance of the mouse mammary
tumor findings.

Although the Applicant has responded to the deficiencies identified in the most recent CR letter,
this reviewer continues to believe that flibanserin 100 mg qhs for treatment of pre-menopausal
HSDD presents an unreasonable risk to patients in light of the minimal placebo-corrected benefit
observed.

8 Postmarket Experience
The product is not approved in any country.
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9 Appendices
9.1

Literature Review/References

Additional references on clinical effects of increasing blood alcohol concentration were
consulted as part of the overall review.
9.2

Labeling Recommendations

In the future, should approval be considered for this product, this safety reviewer recommends
that the following information be included in the label:
• A warning regarding the risk of hypotension and syncope associated with flibanserin
when used alone
• A black box warning regarding effects of concomitant use of moderate and strong
CYP3A4 inhibitors and ethanol
• Contraindication for concomitant use of moderate and strong CYP3A4 inhibitors and
alcohol (ethanol)
• Information regarding increased the incidence of certain adverse events in setting of
combined administration with centrally acting drugs (triptans, SSRI/SNRI’s, and
antihistamines)
• Information regarding increased incidence of hypotension and syncope when product is
used with drugs that increase flibanserin exposure (i.e. weak CYP3A4 inhibitors,
CYP2C19 inhibitors)
• Advice not to drive or operate heavy machinery until the patient is familiar with the
effects of flibanserin.
• Limitations of use section should include information that efficacy and safety of
flibanserin have not been demonstrated in postmenopausal women, women whose low
sexual desire is caused by other medial/psychiatric conditions or drug/substance use, or
women who have sexual dysfunction other than HSDD (e.g., arousal disorder, orgasmic
disorder)
• Previous labeling recommendations which are no longer considered necessary or
applicable:
o Precaution regarding abnormal bleeding, similar to what is included in currently
labeling for SSRI products, also be contained in the flibanserin label: Clinical
trials data from both the HSDD and MDD populations do not suggest that
flibanserin is associated with an increased risk of hemorrhage when taken alone or
that the risk is significantly increased when taken with NSAIDs. Therefore, this
recommendation is revised.
o Up-titration of flibanserin upon initiation in patients already taking SSRI or
SNRI’s. This recommendation cannot be made because the sponsor is proposing
only a single dose of flibanserin. The difference in incidence of dizziness
between the flibanserin 100 mg qhs fixed dose group [2/27 (7.1%)] and the
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flibanserin 100 mg qhs up-titrated group [1/45 (2.2%)] is not great enough to
warrant development of a lower dose of flibanserin.
o Information about withdrawal effects. Upon further review of placebo-controlled
withdrawal data, the imbalance in adverse events observed following
discontinuation of flibanserin is only slightly greater than placebo. Inclusion of
these data may dilute the significantly more important safety messages contained
in the label.
o Clinically significant weight loss, defined as change >7%, was observed in
flibanserin-treated subjects and more often than in placebo. This effect is not a
threat to patient safety and inclusion of these data in labeling could lead to
unintended, off-label use of the product by those seeking to lose weight.

9.3

Advisory Committee Meeting

A joint meeting of the BRUDAC and DSaRM committees was held on June 4, 2015. The
advisory committee was presented with the following questions for discussion:
1.
Comment on the clinical significance of the observed placebo-corrected treatment effects
of flibanserin on satisfying sexual events, sexual desire, and related distress.
2.
Take into account the generalizability of the clinical studies to the population of
premenopausal women who would likely use flibanserin, if approved. Then, discuss your
level of concern with the risks of hypotension and syncope when flibanserin is used alone
and when flibanserin is used with alcohol. Include a discussion of the following:
a. Whether the alcohol interaction study conducted mostly in men who were moderate
alcohol drinkers adequately assesses risk in premenopausal women and in those who
generally drink less alcohol than moderate drinkers
b. The feasibility of avoiding alcohol indefinitely while using flibanserin, taking into
account the prevalence of alcohol use in the United States
c. Whether alcohol use should be contraindicated in patients using flibanserin
d. Whether a risk evaluation and mitigation strategy (REMS) is necessary and would be
able to ensure that the benefits outweigh the risks of hypotension and syncope with
flibanserin alone and with concomitant use of alcohol
e. If a REMS is appropriate, comment on whether the Applicant’s proposed REMS
(consisting of a Medication Guide and communication plan) is sufficient to ensure safe
use or whether additional elements such as elements to assure safe use (ETASU) with
pharmacy certification or ETASU with pharmacy and provider certification, are needed.
3.
Take into account the generalizability of the clinical studies to the population of
premenopausal women who would likely use flibanserin, if approved. Then, discuss your
level of concern with any other safety findings.
The committee was asked to vote on whether the overall benefit/risk profile of flibanserin
acceptable to support approval for hypoactive sexual desire disorder (HSDD) in premenopausal
women. Response options were
A. Yes, with labeling alone to manage the risks
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B. Yes, but only if certain risk management options beyond labeling are
implemented
C. No
The committee responded as follows:
A. 0 votes
B. 18 votes
C. 6 votes
Of the 18 members voting for option “B,” many stated that they recommended approval in spite
of the significant safety concerns because of the unmet medical need that exists for the treatment
of HSDD. Regarding possible risk management options (i.e. REMS), nine recommended
prescriber certification with education, three recommended patient informed consent, and two
recommended pharmacy certification. It may not have been clear until later in the discussion
that pharmacy certification dovetailed with prescriber certification. One member advised that a
goal of the REMS should be to ensure use of the product in the correct population. Other
recommendations from the panelists voting “B” were to include a boxed warning regarding
alcohol pending further study; a contraindication for alcohol; and a labeled recommendation to
discontinue the product if not improving.
The panel largely supported a post-marketing requirement for an alcohol interaction study in
women. Additional recommendations for post-marketing studies were to investigate safety of
flibanserin in pregnancy, elucidate the risk of breast cancer, and adverse events such as
concussions, accidents and deaths.
For the six members who voted “C,” they cited as reasons minimal efficacy, limited
generalizability of the results, and serious concerns about the safety of the drug product. They
voiced particular concern about the unpredictability of serious events such as syncope, the lack
of information on alcohol in the intended population of women, as well as the paucity of
information on flibanserin in women who had low body weight, or were taking other drugs or
foods. Ideally, they commented that this information would be garnered prior to marketing.
Two members voiced concern about the adequacy of a REMS to manage the risks and to limit
the use of the product to the intended population.
The open public hearing included comments from 38 speakers. It was note-worthy that of the
HSDD sufferers voicing support of flibanserin approval, only two were pre-menopausal. Neither
of those women had ever used flibanserin.
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NDA 22-526 Ser 0060
Medical Officer Memorandum to File
Date of Submission: April 2, 2014
Date of Review:

April 10, 2014

Drug Product:

Flibanserin

Sponsor:

Sprout Pharmaceuticals, Inc.

Re: Clinical Trial Protocol, SPR-14-01, “A Phase I, Randomized, Double-Blind,
Placebo-Controlled, 4-Period, Crossover study assessing the new day residual effects of
flibanserin on simulated driving performance in normal premenopausal female
volunteers”
Flibanserin is a 5-HT1A agonist and 5-HT2A antagonist being developed for the treatment
of hypoactive female sexual disorder (HSDD) in pre-menopausal women. It is a new
molecular entity that has undergone two NDA review cycles and a formal dispute
resolution request (FDRR).
With the Complete Response action taken in September 2013, DBRUP concluded that
the modest treatment responses shown with flibanserin were not adequate to offset
substantial safety concerns that have been identified. The long half-life of flibanserin (11
hours at steady state), combined with the recommended dosing at bedtime, raises
concerns about next-day somnolence and sedation, which may impair activities requiring
mental alertness, such as driving. DBRUP recommended that a complete response
application include a driving study to assess next-day impairment.
The sponsor submitted a protocol for a driving simulator study to assess next-day
impairment in the briefing package for a Type A meeting between DBRUP and Sprout
that was held on March 12, 2014. The Division of Neurology Products reviewed the
original protocol and recommended potential design changes at the meeting.
The current submission contains a new protocol with revisions based on DNP’s
recommendations. The study will enroll 68 subjects, equally randomized to four
treatment sequences as indicated in the schedule in the table below:
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Treatment A: flibanserin 100 mg + zopiclone placebo, night 1; flibanserin only on
nights 2 – 6; flibanserin 100mg + flibanserin placebo + zopiclone placebo on
night 7



Treatment B: zopiclone 7.5 mg + flibanserin placebo, night 1; flibanserin placebo
only on nights 2 – 6; flibanserin placebo (2) + zopiclone 7.5mg on night 7



Treatment C: zopiclone placebo + flibanserin placebo, night 1; flibanserin placebo
only on nights 2 – 6; flibanserin placebo (2) + zopiclone placebo on night 7



Treatment D: flibanserin 100 mg + zopiclone placebo, night 1; flibanserin only on
nights 2 – 6; flibanserin 100 mg (2) + zopiclone placebo on night 7

The key revisions to this protocol are:
 Using 200 mg flibanserin on night 7 in treatment D
 Using zopiclone as active control
 Increasing sample size from 54 to 68
 Inclusion of the symmetry analysis for Standard Deviation of Lateral Position
(SDLP) at the SDLP difference attributed to a blood alcohol level of 0.05%
The sponsor declined FDA’s suggestion to enroll patients on oral contraceptives to
achieve higher flibanserin exposures.
FDA recognized that the use of zopiclone may be disadvantageous because it is not
approved for use in the U.S. Therefore, in the final minutes of the Type A meeting (dated
April 10, 2014), it was communicated to the sponsor that the use of eszopiclone, the
active s-enantiomer of zopiclone and an FDA-approved product, would be acceptable as
an active control for this study.
Reviewer’s comment: The revised protocol was reviewed by the Division of
Neurology Products in a memorandum of consultation dated May 15, 2014, and
considered to be acceptable.
Recommended Regulatory Action:
The following comment should be sent to the sponsor in a regulatory letter.
Comment: The study design as proposed in the revised protocol is acceptable. The final
interpretability of study results will be a matter of review.
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Food and Drug Administration (FDA)
Center for Drug Evaluation and Research (CDER)
Office of New Drugs (OND)
Office of Drug Evaluation (ODE) III
Division of Bone, Reproductive, and Urologic Products (DBRUP)
Clinical Memorandum
September 17, 2015
To:

NDA 022526

From:

Christina Chang, M.D., M.P.H. – Clinical Team Leader, DBRUP

Through:

Hylton Joffe, M.D., M.M.Sc. – Division Director, DBRUP

This memorandum serves to amend information contained in the September 27, 2013 Complete
Response Letter (CRL), and related reviews.
In the CRL, item 1d under the Clinical Safety section documents the Division’s assessment
concerning the incidences of accidental injuries temporally related to sedation that were observed
in the Phase 3 clinical program for both flibanserin and placebo. Item 1d states:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (74% vs. 37%).”
Based on further communication with the Applicant and re-analysis of the data, the Division
determined that the two percentages stated in this paragraph and in the related reviews were
incorrect. The paragraph should state:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (21% vs. 6%).”
The revised percentages also apply to the corresponding text in the related reviews. The correct
information is conveyed in the final, approved labeling.
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FDA CENTER FOR DRUG EVALUATION AND RESEARCH

MEMORANDUM
DATE:

September 27, 2013

TO:

NDA 022526
Addyi (flibanserin) Tablets 100 mg
Sprout Pharmaceuticals, Inc.
(former applicant - Boehringer Ingelheim Pharmaceuticals, Inc.)

FROM:

Julie Beitz, M.D.
Director, Office of Drug Evaluation III

RE:

Complete Response Action for NDA 022526

Flibanserin is a post-synaptic 5-HT1A agonist and 5-HT2A antagonist. It also binds with
moderate affinity to 5-HT2B, 5-HT2C, and dopamine D4 receptors. There are currently no
marketed products with the same pharmacologic profile as flibanserin. Flibanserin has
been evaluated for the treatment of hypoactive sexual desire disorder (HSDD) in
premenopausal women; a dose of 100 mg orally to be taken once daily at bedtime with or
without food is recommended for this use. This memorandum documents my
concurrence with the Division of Bone, Reproductive and Urologic Product’s (DBRUP’s)
recommendation for a complete response action for flibanserin.
NDA 022526 was submitted on October 27, 2009, and received a Complete Response
action on August 27, 2010. At the conclusion of Cycle 1, the Division recommended,
and I concurred, that before flibanserin may be approved the applicant will need to
provide 1) substantial evidence that flibanserin is effective for the treatment of HSDD in
premenopausal women, and 2) sufficient information about flibanserin to determine that
the drug is safe for use under the conditions prescribed, recommended or suggested in its
proposed labeling. Product labeling was unresolved. There were no product quality
deficiencies and FDA’s inspections of manufacturing facilities deemed them acceptable.
After review of the applicant’s Complete Response received on March 29, 2013, the
Division has concluded, and I concur, that residual concerns remain regarding the clinical
meaningfulness of the modest efficacy results presented.
Residual concerns also remain regarding the safety of flibanserin, particularly when coadministered with strong and moderate CYP 3A4 inhibitors, or when taken with alcohol
Reference ID: 3380356

or centrally-acting medications. The increases in flibanserin exposures in these settings,
and associated increased incidence of CNS adverse events, sometimes severe, raise
questions regarding whether labeled warnings alone will assure safe use of the drug if it
is approved. The applicant will be requested to conduct a pre-approval driving study to
address the potential for residual next-day impairment after bedtime dosing. Further
assessment of the metabolic profile of flibanserin is also warranted.
The Division and I see merit in convening a meeting of the Reproductive Health Drugs
Advisory Committee to discuss whether the benefits of flibanserin treatment are
clinically meaningful for the population of premenopausal women that has been studied,
or whether a subpopulation with more severe manifestations of HSDD should be
targeted. If a population is identified for whom the benefits are meaningful, advice
would be sought regarding the need for measures beyond product labeling that could be
implemented to ensure safe use of the product if it is approved.
I. Regulatory History
NDA 022526 was submitted on October 27, 2009, and was granted a standard review.
The application was presented before the Reproductive Health Drugs Advisory
Committee on June 18, 2010. A majority of committee members (10 of 11) voted that
the applicant had not provided sufficient evidence of overall efficacy for flibanserin for
the treatment of HSDD in premenopausal women compared to placebo. The applicant
also had not provided sufficient information regarding the potential for drug-drug
interactions involving flibanserin, or its long-term safety. Therefore, committee members
voted unanimously that the applicant had not demonstrated that the overall risk/benefit
profile of flibanserin for the treatment of HSDD in premenopausal women was
acceptable. Suggestions for premarketing studies to further evaluate the safety and
efficacy of flibanserin were provided.
At the request of the applicant, the Division held a face-to-face meeting on July 22, 2010
to discuss 1) the acceptability of the Female Sexual Function Index sexual desire domain
(FSFI-SD) as a primary efficacy measure in clinical trials, and 2) the applicant’s plans to
address the safety concerns that were raised at the Advisory Committee meeting. The
Division indicated that it would not accept the FSFI-SD as a primary efficacy measure in
its current evaluation of the submitted trials, but that it could be accepted as a co-primary
efficacy endpoint in a future submission contingent upon the applicant demonstrating that
the FSFI-SD had “adequate content validity, including recall validity, and acceptable
measurement properties.”
Regarding safety concerns, the Division advised that a broader population of
premenopausal women should be studied; the applicant indicated that the ongoing Study
511.147 had less restrictive entry criteria but still excluded use of SSRIs and SNRIs; a
separate dedicated study will be performed to address the concomitant use of these drugs
with flibanserin. The applicant agreed to conduct additional studies evaluating 1) coadministration of flibanserin with moderate CYP 3A4 inhibitors, 2) co-administration
with alcohol, and 3) the effect of supratherapeutic flibanserin doses on orthostatic vital
signs. A Complete Response Letter was issued on August 27, 2010.
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On January 20, 2012, the applicant notified the Division that the NDA had been
transferred to Sprout Pharmaceuticals, Inc. (hereafter referred to as Sprout). A pre-NDA
meeting was held on April 26, 2012, to discuss the contents of a complete response
submission. The Division advised that it will consider the results of the newly completed
phase 3 trial and proposed pharmacokinetic, pharmacodynamic, and safety studies in the
context of previously submitted trials. Concerns regarding the accuracy of recalling
sexual feelings, thoughts, and fantasies for periods longer than 24 hours as part of the
assessment of drug efficacy were also raised.
On March 28, 2013, Sprout submitted a complete response which was received on March
29, 2013. The applicant’s request for a waiver of pediatric studies was reviewed by the
Pediatric Review Committee (PeRC) on August 7, 2013. The PeRC concurred with the
Division that a full waiver should be granted.
At the conclusion of the review cycle, the Division conveyed several substantive review
issues regarding flibanserin efficacy and safety in writing to Sprout and held a
teleconference with the applicant on September 3, 2013. Sprout stated that flibanserin
efficacy in premenopausal women with HSDD has been demonstrated and that the
identified safety issues can be labeled. The applicant also disagreed with our conclusion
that the submitted human abuse potential study was not interpretable.
II. Clinical Pharmacology
The mechanism of action of flibanserin is unknown, but is believed to be related to its
effects on dopamine, norepinephrine, and serotonin activities in the central nervous
system.
Flibanserin is rapidly absorbed, with 90% of the dose reaching the systemic circulation as
flibanserin or its metabolites. After oral administration of 100 mg qd, the median Tmax is
0.75 hours; steady state is achieved after 3 days. The mean terminal half-life of
flibanserin is approximately 10 hours. According to the applicant, flibanserin is
extensively metabolized by CYP3A4 and only to a minor extent by CYP2D6.
The pharmacokinetic profiles of four flibanserin dosing regimens were evaluated in a
study of 61 women with HSDD dosed in the morning in a fasted state (25 mg bid, 50 mg
qd, 50 mg bid, and 100 mg qd). An increase in steady state AUC and Cmax with
increasing flibanserin dose was observed.
Concomitant medications. The applicant submitted information demonstrating clinically
important alterations in the pharmacokinetic profile for flibanserin when co-administered
with a strong CYP3A4 inhibitor or inducer. The major findings were:
Co-administration of flibanserin with a strong CYP3A4 inhibitor in 24 healthy female
subjects increased flibanserin plasma concentrations. Ketoconazole 400 mg administered
daily for 5 days increased flibanserin 50 mg single-dose exposure (AUC0-inf) by 4.6-fold
and Cmax by 1.8-fold relative to the values for flibanserin alone. The terminal half-life of
flibanserin increased to 16 hours. In addition, dizziness, fatigue, nausea, vomiting and
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somnolence were more frequently reported with ketoconazole co-administration than
with flibanserin alone.
Although the recommended 100 mg dose of flibanserin was not formally studied,
flibanserin plasma concentrations are expected to be even higher when this dose is coadministered with a strong CYP3A4 inhibitor. Flibanserin pharmacokinetics were not
studied in the presence of moderate or mild CYP3A4 inhibitors. The applicant was
requested to study the pharmacokinetics of flibanserin co-administration with a moderate
CYP3A4 inhibitor in the Complete Response letter (results are described below).
Since oral hormonal contraceptives are commonly prescribed to premenopausal women,
the applicant conducted a study to assess the effects of flibanserin on the pharmacokinetic
profile of an oral contraceptive product containing ethinyl estradiol 30 μg and
levonorgestrel 150 μg. Flibanserin co-administration (100 mg daily for 14 days) did not
appreciably alter the pharmacokinetic profile of the oral hormonal contraceptive
components. The pharmacokinetic profile of flibanserin, however, was not assessed in
this study. Use of oral contraceptives in phase 3 HSDD clinical trials of flibanserin was
associated with increased reports of dizziness and fatigue in flibanserin-treated women as
compared to placebo-treated women. The applicant performed a meta-analysis of phase
1 studies in which subjects were taking flibanserin and oral contraceptives that found an
increase in adverse events with co-administration, suggesting that oral contraceptives
may be acting as weak CYP3A4 inhibitors thereby increasing plasma concentrations of
flibanserin. A full report of this meta-analysis was requested in the Complete Response
letter (results are described further below).
Conversely, co-administration of flibanserin with a strong CYP3A4 inducer caused a
pronounced increase in flibanserin metabolism leading to a reduction in flibanserin
exposure. Rifampicin 600 mg administered daily for 10 days decreased flibanserin 100
mg single-dose exposure by 96% (AUC0-inf) and Cmax by 91% relative to the values for
flibanserin alone.
Co-morbid conditions. When single oral doses of flibanserin 50 mg were administered
to subjects with mild or moderate hepatic impairment, total exposure (AUC0-inf) was
increased 4.5- and 2.6-fold respectively, and the terminal half-life was longer for both
groups (26 hours) as compared to healthy subjects. Very few adverse events were
reported in this small study (n=14 with hepatic impairment). Subjects with severe hepatic
impairment were not studied and there are no studies of the recommended flibanserin
dose of 100 mg in subjects with hepatic impairment. Greater total exposure is possible at
the higher dose. Subjects with hepatic impairment (LFTs > 2 times the upper limit of
normal) were not eligible for enrollment in phase 3 HSDD clinical trials of flibanserin.
Exposure-response relationship for adverse events. Adverse event information was
collected in a phase 1 study involving male and female healthy volunteers administered
different dosing regimens of flibanserin ranging from 20 mg tid to 100 mg tid. The
frequency of headache, dizziness, fatigue and nausea increased with increasing exposure.
CNS effects were highest for the dosing regimens with the highest flibanserin exposures
(i.e., 100 mg bid and 100 mg tid). The adverse event profile of these supra-therapeutic
dose regimens reinforced the concerns raised regarding co-administration of flibanserin
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with strong CYP3A4 inhibitors or administration of flibanserin in patients with hepatic
impairment, scenarios shown to result in increased drug exposures.
III. Non-Clinical Findings
Flibanserin was not genotoxic in both bacterial and mammalian test systems.
In a two-year mouse carcinogenicity study, orally administered flibanserin produced a
dose-related increase in the incidence of malignant mammary gland carcinomas in female
mice at drug levels approximately 3 and 10 times the recommended clinical dose. No
increase in tumor incidence was observed in rats suggesting that the finding in mice may
be species-specific. The mechanism for mammary carcinoma development is not known,
and the significance of the mouse findings to human carcinogenic risk is unclear. I
concur with DBRUP’s conclusion that the controlled safety data from phase 3 trials are
not sufficient to rule out a human carcinogenic risk since the trials were only 6 months in
duration. The applicant will be requested to further assess this potential risk.
In reproductive toxicity studies in rats, flibanserin induced sporadic malformations at
doses > 16-fold the recommended human daily dose (based on body surface area,
mg/m2). However, these findings were not observed in rabbits. There are no adequate
and well-controlled studies of flibanserin in pregnant women.
IV. Efficacy
DSM-IV-TR (published in July 2000) defined HSDD as the persistent or recurrent
deficiency or absence of sexual fantasies and desire for sexual activity, which causes
marked distress or interpersonal difficulty. The judgment of deficiency or absence is
made by the clinician, taking into account factors that affect sexual functioning, such as
age and the context of the person’s life. There are currently no FDA-approved drugs for
the treatment of HSDD.
In May 2013, DSM-5 diagnostic criteria were published that merged female sexual desire
and arousal disorders and defined a new disorder, female sexual interest/arousal disorder
(FSI/AD). This disorder is characterized by a lack of sexual interest/arousal for a
minimum of 6 months and is manifested by at least 3 of the following indicators:
1) absent/reduced frequency or intensity of sexual activity,
2) absent/reduced frequency or intensity of sexual/erotic thoughts or fantasies,
3) absent/reduced frequency of initiation of sexual activity,
4) absent/reduced frequency or intensity of sexual excitement/pleasure during sexual
activity on all or almost all (75%) sexual encounters,
5) absent/reduced sexual interest/arousal in response to any internal or external cues, or
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6) absent/reduced frequency or intensity of genital and/or non-genital sensations during
sexual activity on all or almost all (75%) sexual encounters.
As in DSM-IV-TR, the problem should cause significant distress or impairment.
It is not known what proportion of subjects recruited on flibanserin clinical trials on the
basis of HSDD as defined by DSM-IV-TR would now meet DSM-5 diagnostic criteria.
•

Cycle 1 (October 2009 – August 2010)

The effects of flibanserin on HSDD were evaluated in two 6-month, randomized,
placebo-controlled clinical trials enrolling a total of 2461 premenopausal women with
HSDD (1768 on flibanserin and 693 on placebo) in the US and Canada. Various dosing
regimens of flibanserin were evaluated; a total of 685 women received flibanserin 100
mg qhs. Each trial consisted of a 4-week baseline period followed by a 24-week blinded
treatment period.
The mean duration of HSDD in these women was approximately 5 years. The mean age
of enrollees was 36 years. The majority of women were married and in their present
relationship an average of 10 years. The trial protocols listed numerous exclusions
precluding subject enrollment. In particular, women were not eligible for enrollment if
they were taking a prohibited medication, had a history of major depressive disorder
within 6 months of the screening visit or any psychiatric disorder that could influence
sexual function, compliance or safety, or if they had a recent major life stress or
relationship discord that could interfere with sexual activity.
Efficacy assessments included: 1) the number of satisfying sexual events (SSEs) per 28
days, as recorded by the woman in an electronic diary (eDiary), 2) the sexual desire score
per 28 days, as recorded by the patient in an eDiary, 3) the sexual desire domain of the
Female Sexual Function Index (FSFI-SD, Questions 1 and 2), 4) Question 13 of the
Female Sexual Distress Scale-Revised (FSDS-R), and 5) the FSDS-R total score.
Assessment of SSEs and sexual desire using the eDiary were protocol-specified coprimary endpoints; assessment of HSDD-related distress was a secondary endpoint.
Satisfying sexual events. Change in SSEs was defined as the change from the 4-week
baseline period to weeks 21-24 in the monthly count of SSEs as obtained with the eDiary
questions: “Did you have a sexual event?” and “Was the sex satisfying for you?”
Flibanserin-treated women reported a significantly greater change in the number of SSEs
per 28 days as compared to placebo-treated women: 1.9 vs. 1.1 (p=0.024) and 1.6 vs. 0.8
(p=0.005), respectively, in the two trials.
Sexual desire. The protocol-specified measurement of sexual desire was defined as the
change from the 4-week baseline period to weeks 21-24 in the 28-day sum of daily
responses recorded in the eDiary in response to the question: “Indicate your most intense
level of sexual desire,” and was rated 0 to 3 (range 0 to 84 per 28 days). The change in
sexual desire score in flibanserin-treated women was not distinguishable from that in
placebo-treated women in the two trials. The FDA statistical reviewer noted that a
6
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beneficial effect on sexual desire was greatest among subjects with low baseline eDiary
sexual desire item scores.
The applicant presented an alternative assessment of sexual desire using the FSFI, a 4week recall questionnaire consisting of 19 questions assessing 6 domains (desire, arousal,
lubrication, orgasm, satisfaction, and pain). Unlike the eDiary sexual desire item,
Questions 1 and 2 of the FSFI (i.e., the FSFI-SD) assessed both the frequency and
intensity of sexual desire. Question 1 asked: “Over the past 4 weeks, how often did you
feel sexual desire or interest?” Responses were scored as: 1 – almost never or never, 2 –
a few times, 3 – sometimes, 4 – most times, or 5 – almost always or always. Question 2
asked: “Over the past 4 weeks, how would you rate your level (degree) of sexual desire
or interest?” Responses were scored as: 1 – very low or none at all, 2 – low, 3 –
moderate, 4 – high, or 5 – very high.
Compared to placebo-treated women, flibanserin-treated women reported a greater
change from baseline in sexual desire as measured by the FSFI-SD in the two trials.
FDA and Advisory Committee members raised concerns about use of the FSFI-SD for
this assessment citing that a 4-week recall could introduce recall bias; a more frequent
assessment, i.e., daily, might be preferable. Further, FDA and most Advisory Committee
members (9 of 11) agreed that post-hoc analyses of sexual desire using the FSFI-SD
should be considered exploratory given that the applicant’s pre-specified analyses were to
be based on use of the eDiary sexual desire item.
HSDD-related distress. The protocol-specified measurement of sexual distress used the
FSDS-R, a 7-day recall questionnaire. Question 13 of the FSDS-R asked: “How often
did you feel bothered by low sexual desire?” Scoring was as follows: 0 – never, 1 –
rarely, 2 – occasionally, 3 – frequently, or 4 – always. Analyses of the FSDS-R total
score and of Question 13 alone were performed. Flibanserin-treated women indicated
that they experienced less distress than placebo-treated women.
Efficacy Summary, Cycle 1. The review team recommended, and I concurred, with the
need for additional efficacy information pre-approval regarding the use of flibanserin in
the treatment of premenopausal women with HSDD. The following specific deficiencies
and recommendations for addressing them were specified in the Complete Response
letter.
1. There is lack of substantial evidence that flibanserin is effective for the treatment of
hypoactive sexual desire disorder in premenopausal women.
Two randomized placebo-controlled trials demonstrated a statistically significant change
from baseline in the number of satisfying sexual events (SSEs), one of two co-primary
endpoints, for flibanserin relative to placebo. However, a statistically significant
improvement for flibanserin relative to placebo was not demonstrated for the change
from baseline in the second co-primary endpoint, the eDiary sexual desire item measured
daily over 24 weeks. Flibanserin treatment was associated with reduced HSDD-related
distress, evaluated by the Female Sexual Distress Scale-Revised (FSDS-R). While
results on sexual desire as measured by the sexual desire domain of the Female Sexual
Function Index (FSFI-SD) favored flibanserin, we do not believe that it is appropriate to
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disregard the negative results obtained with the pre-specified eDiary sexual desire item
analyses in favor of the positive results obtained using another instrument.
In addition, the entry criteria for subjects enrolled in these controlled clinical trials were
very restrictive, precluding a full clinical evaluation of efficacy in the target population of
women who experience HSDD.
We recommended that the applicant conduct an additional blinded, placebo-controlled
clinical trial to assess the effects of flibanserin on SSEs and sexual desire (as co-primary
endpoints), and HSDD-related distress (as a key secondary endpoint). If the applicant
used an instrument other than the eDiary employed in the trials submitted in this NDA,
the instrument that is used to measure sexual desire should have adequate content
validity, including recall validity, and acceptable measurement properties when used to
evaluate premenopausal women with HSDD, consistent with the concepts set forth in
FDA’s Guidance for Industry: Patient-Reported Outcome Measures: Use in Medical
Product Development to Support Labeling Claims, December 2009. The applicant
should provide evidence that the assessment schedule of the instrument that is used to
measure sexual desire can adequately capture the subject's entire range of experiences
over the assessment period (i.e., four weeks).
The trial should have less restrictive entry criteria compared to previously conducted
HSDD clinical trials with respect to the presence of co-morbid conditions in enrolled
subjects, and use of concomitant medications including dietary supplements. For
example, women with mild forms of depression and anxiety should be included, as long
as the HSDD is not a function of the underlying psychiatric diagnosis. Subjects taking
commonly prescribed medications, including centrally acting drugs such as triptans,
should also be enrolled.
We also recommended that the applicant submit the trial protocol for a special protocol
assessment prior to initiating this trial.
2. There is insufficient information to characterize the efficacy of the recommended
dose of flibanserin in the presence of moderate CYP3A4 inducers.
Co-administration of flibanserin with a strong CYP3A4 inducer resulted in markedly
reduced flibanserin plasma concentrations. We believe the magnitude of this effect is
such that flibanserin efficacy in HSDD patients co-administered strong CYP3A4 inducers
would be seriously compromised.
We recommended that the applicant conduct a drug-drug interaction study to evaluate the
effect of co-administration of a moderate CYP3A4 inducer on the pharmacokinetic
profile of flibanserin 100 mg.
• Cycle 2 (March 2013 – September 2013)
In the complete response, Sprout submitted the results of Study 511.147, a 6-month,
randomized, placebo-controlled clinical trial that had been ongoing in the U.S. at the time
the Complete Response letter was issued. This trial evaluated flibanserin 100 mg qhs in
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542 women; 545 women received placebo. The mean duration of HSDD in these women
was approximately 5 years. The mean age of enrollees was 36.5 years. The mean length
of time in their present relationship was 11 years. Compared to the protocols for the
previously submitted trials, the protocol for this trial listed fewer exclusions and
prohibited medications that would preclude subject enrollment.
Assessment of SSEs using an eDiary and sexual desire using the FSFI-SD (Questions 1
and 2) were protocol-specified co-primary endpoints; assessment of HSDD-related
distress using FFSDS-R Question 13 was a secondary endpoint.
During the 4-week baseline period, on average, subjects reported having 4.7 sexual
events per 4 weeks. Of these, women reported, on average, 2.5 sexual events as
satisfying, and 2.1 events resulting in an orgasm.
Flibanserin-treated women reported a significantly greater change in the number of SSEs
per 28 days from baseline as compared to placebo-treated women: 2.5 vs. 1.5 (p <
0.0001). Flibanserin-treated women showed a significantly greater improvement in
FSFI-SD score from baseline as compared to placebo-treated women: 1.0 vs. 0.7 (p <
0.0001).1 In protocol-specified analyses, the applicant reported similar results with FSFISD 7-day and FSFI-SD 28-day recall assessments of sexual desire. Flibanserin-treated
women also reported reduced distress as captured by FSDS-R Question 13 relative to
placebo-treated women: -1.0 vs. -0.7 (p < 0.0001).2
The applicant also submitted results of two content validation studies of the FSFI conducted
in US women with HSDD. Cognitive debriefings included questions regarding the sexual
desire domain. A majority of respondents stated that their feelings about decreased sexual
desire were adequately captured and that the questions were clear, easy to understand and
relevant to them. A majority of women thought that a recall period of ≥ 7 days is most
relevant for recall of their sexual desire.3

Effects of co-administration with a moderate CYP3A4 inducer. The applicant
submitted the results of Study SPR-12-02, a single-center, open-label, sequential study in
30 premenopausal women evaluating the influence of a moderate CYP 3A4 inducer,
etravirine, on flibanserin exposure. Co-administration of etravirine 200 mg twice daily
resulted in decreases of 20.6% in flibanserin 100 mg single dose exposure (AUC0-inf), and
3.2% in flibanserin Cmax compared to flibanserin alone. The median Tmax of flibanserin
was delayed by 0.5 hours when flibanserin was administered with etravirine. The mean
terminal half-life of flibanserin was unchanged.

1

Scores on the FSFI-SD range from a minimum of 1.2 to a maximum of 6.0. Mean scores for flibanserin-treated
women increased from 1.9 at baseline to 2.9 at week 24. Mean scores for placebo-treated women increased from 1.9 at
baseline to 2.6 at week 24.
2
Scores on the FSDS-R Question 13 range from a minimum of 0 to a maximum of 4. Mean scores for flibanserintreated women decreased from 3.4 at baseline to 2.4 at week 24. Mean scores for placebo-treated women decreased
from 3.4 at baseline to 2.7 at week 24.
3
Revicki DA, Margolis MK, Bush EN, DeRogatis LR, and Hanes V. Content validity of the female sexual function
index (fsfi) in pre- and postmenopausal women with hypoactive sexual desire disorder (HSDD). J Sex Med 2011;
8:2237–2245.
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Efficacy Summary, Cycle 2. On average, the women enrolled in the three submitted
North American phase 3 HSDD trials were having satisfying sex less than weekly;
feeling sexual desire infrequently or never and at a low, very low or nil level; and having
distress about low desire frequently. Taken together, these trials showed that treatment
with flibanserin 100 mg qhs over 6 months resulted in fairly consistent, albeit modest,
improvements in both the number of SSEs and in sexual desire, and reduction in distress.
In these trials, changes in SSEs and sexual desire correlated when desire was assessed
using the FSFI-SD questionnaire, but not when desire was assessed using an electronic
diary. Substantial placebo effects were noted for numbers of SSEs and sexual desire
scores when assessed using a diary; this is perhaps not surprising since daily diaries and
frequent interactions with partners help keep sexual interest at the forefront.
Concerns raised during Cycle 1 remain regarding the clinical meaningfulness of these
modest results in premenopausal women with HSDD. Specific concerns include: 1) how
representative the trial participants were of women with low desire who seek treatment,
2) content validity of the FSFI sexual desire domain, 3) appropriateness of the 28-day
recall assessments of sexual desire, and 4) effects of co-administration of CYP 3A4
inducers on flibanserin exposure.
Regarding representativeness, the baseline scores for the FSDS-R Question 13 suggest
that the women enrolled in flibanserin clinical trials experienced frequent distress.
However, the mean number of satisfying sexual events during a 4-week baseline period
ranged from 2.5 to 3.0 per 28 days and represented roughly half of the total sexual events
reported on average. Brotto et al. indicate that it is not uncommon in clinical practice for
women seeking treatment for HSDD to have only a few sexual events per year.4 Thus,
the flibanserin clinical trials appear to have recruited a number of women with less severe
manifestations of HSDD than typically seeks treatment.
Many complex cognitive, affective and motivational elements contribute to the construct
of sexual desire including interest in sexual activity, feeling receptive to a partner’s
attempts to initiate, and having sexual thoughts or fantasies. Although women reported
that the two questions of the FSFI-SD were easy to understand and relevant to them, we
continue to have reservations as to whether the questions are comprehensively measuring
sexual desire. That is, the content validity of the FSFI-SD has not been adequately
demonstrated.5 Further, the appropriateness of 28-day recall assessments of sexual desire
remains in question because: 1) the various elements of sexual desire may be fleeting
and/or vary in duration and intensity, and 2) responses could be influenced by the
women’s state at the time of recall.
The effects of CYP 3A4 inducers on flibanserin metabolism and resulting reduction in
exposure continue to raise concerns regarding flibanserin efficacy in subjects using the
drug concomitantly with CYP 3A4 inducers.

4

Brotto LA, Graham CA, Binik YM, Segraves RT, and Zucker KJ. Should sexual desire and arousal disorders in
women be merged? A response to DeRogatis, Clayton, Rosen, Sand, and Pyke (2010). Arch Sex Behav, Letter to the
Editor, published online 17 December 2010.
5
See Study Endpoints and Labeling Development review dated August 19, 2013, for additional details.
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Finally, with the recent publication of new DSM-5 criteria that will be used by clinicians
going forward to make diagnoses and treatment decisions, it is important to better
understand what proportion of women recruited in flibanserin clinical trials would meet
the new criteria, and what their responses to treatment were.
V. Safety
•

Cycle 1 (October 2009 – August 2010)

The submitted HSDD clinical trials enrolled generally healthy women. The list of
prohibited medications on treatment was lengthy, and included SSRIs, SNRIs, CNS
stimulants, fertility agents, hormonal agonists and antagonists, anti-epileptics, controlled
sedatives, narcotics, triptan antimigraine agents, and non-benzodiazepine sleep aids.
As of November 2009, a total of 5,018 women in HSDD clinical trials were evaluable for
safety, including 2,938 who received at least one dose of flibanserin 100 mg qhs. The
most common adverse reactions reported with flibanserin use were: dizziness, nausea,
somnolence, and fatigue. The majority of these events were mild to moderate in
intensity, emerged during the first two weeks of treatment and resolved during treatment.
Despite the same total daily dose, premature treatment discontinuations were less
common and adverse events of dizziness, fatigue and somnolence were reported less
frequently with administration of flibanserin 100 mg at bedtime than with 50 mg bid.
In phase 2/3 placebo-controlled HSDD clinical trials, a slightly higher incidence of
depression was reported among women treated with flibanserin 100 mg qhs (4.2%) as
compared to flibanserin 50 mg qhs (3.0%) or placebo (3.1%). None of the reported
events were considered serious. In the entire HSDD clinical trial experience (n=5018),
there were six reports of suicidal ideation, and one report of a suicide attempt. Although
treatment with flibanserin was not thought to have contributed to these events, given its
purported mechanism of action, flibanserin would be considered to have antidepressant
properties. Class labeling for anti-depressants, including a boxed warning regarding the
risk of suicidality, as well as other relevant class warnings and precautions, would be
warranted, if flibanserin is approved.
In phase 2/3 HSDD placebo-controlled clinical trials, the incidence of syncope in women
treated with flibanserin 100 mg qhs was 0.7% as compared to 0.3% in women treated
with either 50 mg qhs or placebo. Although no significant effects on blood pressure or
pulse were noted in flibanserin-treated subjects in clinical trials, a report of circulatory
collapse was reported in a 34 year old woman taking flibanserin 100 mg qhs for 11 days.
She had a past medical history of hypotension and orthostatic dysregulation. She was
hospitalized for a concussion and released after 24 hours.
Concomitant medications. A total of 445 flibanserin-treated subjects took oral hormonal
contraceptives along with flibanserin in phase 3 HSDD clinical trials. Reports of
dizziness and fatigue were more common among flibanserin-treated women taking
hormonal contraceptives as compared to those on flibanserin alone (n=556).
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Despite protocol exclusions, some women did use prohibited medications in flibanserin
phase 3 HSDD clinical trials. Thirty-eight flibanserin-treated subjects took SSRIs or
SNRIs. Reports of anxiety, depression, dizziness, insomnia, somnolence, increased blood
pressure, and paresthesias were more common among flibanserin-treated women taking
SSRIs or SNRIs than those who were not. Thirty-six flibanserin-treated subjects took
triptans for treatment of migraine and cluster headaches. Reports of somnolence and
depression were more common among flibanserin-treated women taking triptans than
those who were not. The safety of flibanserin use in women ingesting alcohol was not
formally evaluated in phase 3 clinical trials.
Accidental injury. There was a small increase in the frequency of reports of accidental
injury (falls, automobile accidents, etc.) with doses of flibanserin greater than or equal to
100 mg qhs compared to placebo, and the incidence of these events appeared to be doseproportional. Thus, the risk of these adverse events may increase in patients with comorbidities or taking concomitant medications that increase flibanserin plasma
concentrations. The root cause of these events (e.g., drug-related somnolence, syncope,
depression-related inattention, or other causes) is not known.
Use by nursing mothers. It is not known whether flibanserin is excreted in human breast
milk; flibanserin has been detected in milk of lactating rats.
Pediatric use. Use of flibanserin in pediatric patients is not indicated.
Abuse potential. Flibanserin is active in the CNS, has sedative properties and there is
evidence that it produces physical dependence. These properties are suggestive of a drug
with abuse potential. However, in the absence of a human abuse potential study, it is not
possible to draw definitive conclusions about the abuse potential of flibanserin.
Safety Summary, Cycle 1. The review team recommended, and I concurred, with the
need for additional safety information pre-approval regarding the use of flibanserin in the
treatment of premenopausal women with HSDD. The following specific deficiencies and
recommendations for addressing them were conveyed in the Complete Response letter.
1. There is insufficient information to characterize the safety profile of the
recommended 100 mg dose of flibanserin in premenopausal women with HSDD who
have co-morbid conditions or ingest concomitant medications including dietary
supplements, or alcohol. To address this deficiency, we recommend that the
applicant:
a. Enroll a broad population of premenopausal women with HSDD in ongoing or
future placebo-controlled HSDD clinical trials of flibanserin, including for
example, women with mild psychiatric conditions, assuming the HSDD is not a
function of the underlying psychiatric diagnosis, and women taking commonly
prescribed concomitant medications, including centrally acting drugs.
b. Complete the ongoing 12-week, double-blind, placebo-controlled study to assess
the safety of concomitant use of flibanserin 100 mg daily with selective serotonin
or norepinephrine reuptake inhibitors. Special attention should be paid to the
possibility of exacerbation of depression in subjects with a prior history of major
depressive disorder.
12
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c. Conduct a drug-drug interaction study to determine the effect of simultaneous
administration of flibanserin 100 mg with alcohol. This study should assess the
tolerability and effects on pharmacodynamic endpoints, such as blood pressure
and orthostatic vital signs, in flibanserin-treated subjects ingesting alcohol as
compared to subjects on flibanserin alone.
d. Conduct a pharmacokinetic, pharmacodynamic, safety study in healthy
premenopausal women ingesting supra-therapeutic doses of flibanserin to assess
the effect of such exposure on orthostatic vital signs and the risk of syncope.
e. Conduct a drug-drug interaction study to evaluate the pharmacokinetic profile and
safety of flibanserin 100 mg when co-administered with moderate CYP3A4
inhibitors.
f. Submit the final report of a meta-analysis of phase 1 pharmacokinetic and safety
data in women who received oral contraceptives and various doses of flibanserin
concomitantly. A determination of the need for a drug-drug interaction study to
evaluate the pharmacokinetic profile and safety of flibanserin 100 mg when coadministered with weak CYP3A4 inhibitors will be made after FDA has
completed its review of this meta-analysis.
2. There is insufficient information to assess the risk of accidental injury associated with
the use of flibanserin and to assess the root cause of these events (e.g., drug-related
somnolence, syncope, depression-related inattention, or other causes).
We recommended that the incidence of accidental injury (e.g., falls, automobile
accidents, etc.) be assessed in flibanserin- and placebo-treated subjects enrolled in
ongoing and future HSDD clinical trials of flibanserin.
3. Flibanserin is active in the CNS, has sedative properties, and there is evidence that it
produces physical dependence. These properties are suggestive of a drug with abuse
potential. However, in the absence of a human abuse potential study, it is not
possible to draw definitive conclusions about the abuse potential of flibanserin.
We recommended that the applicant conduct a human abuse potential study in individuals
with a history of sedative abuse and, pursuant to 21 CFR 314.50(d)(5)(vii), submit a
proposal to schedule flibanserin in the Controlled Substances Act (CSA) and reasons for
the proposal. We recommended that the applicant submit the protocol for review prior to
initiating the study.
• Cycle 2 (March 2013 – September 2013)
To date, a total of 4860 premenopausal women with HSDD are evaluable for safety in the
flibanserin clinical development program. In the three North American phase 3 trials,
3973 women received flibanserin (1543 on flibanserin 100 mg qhs) and 1905 received
placebo. Of these, 1231 women received flibanserin 100 mg qhs for > 12 weeks.
No new safety signals were identified in the review of the applicant’s complete response.
Although the protocol for Study 511.147 listed fewer exclusion criteria and prohibited
medications, women enrolled on this trial had similar co-morbid conditions as in other
13
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phase 3 HSDD trials; seasonal allergy, hypertension, migraines, GERD, hypothyroidism,
and depression were some of the most common conditions reported. Study 511.114 also
enrolled women with mild or remitted depression who were taking SSRIs or SNRIs.
Thus, in this complete response, the applicant has provided safety information on a
broader premenopausal female population than was available in Cycle 1.
More flibanserin-treated women discontinued treatment due to adverse events than
placebo-treated women in the three North American phase 3 trials (12.8% vs. 5.9%). The
rate of discontinuation due to adverse events in flibanserin-treated women in Study
511.147 was 9.6%.
Accidental injury. In the three North American phase 3 trials, 42 (2.8%) of flibanserintreated women and 46 (2.5%) of placebo-treated women reported accidental injuries.
Sedation was reported concomitantly in 31/42 (73.8%) and in 17/46 (36.9%) of women in
these groups, respectively. These data suggest that sedation occurs commonly in
association with accidental injury in flibanserin users. Given the long half- life of
flibanserin, we are concerned about the potential for residual next-day impairment after
bedtime dosing. At the recommendation of the Division of Neurology Products, the
applicant will be asked to conduct a driving study prior to approval.
An unexplained imbalance in the number of reports of appendicitis observed in Cycle 1 is
now raised as it may represent a class effect. There were 6 reports on various flibanserin
doses and none on placebo in the two previously submitted North American phase 3
(b) (4)
trials; no new cases were reported in Study 511/147.
, these
findings suggest
activity at the 5HT2a
receptor which is prevalent in the smooth muscle cells of the GI tract.
(b) (4)

The applicant conducted several additional studies and analyses to address concerns
raised in the Complete Response letter. These are summarized briefly below.
Safety of co-administration of flibanserin with selective serotonin or norepinephrine
reuptake inhibitors. The applicant submitted the results of Study 511.114, a multicenter, 12-week, randomized, double-blind, placebo-controlled, parallel-group trial that
compared the safety of flibanserin relative to placebo in mild or remitted depressed
premenopausal women taking an SSRI or SNRI, and who had symptoms of decreased
sexual desire and related distress. A total of 111 subjects were randomized to either
flibanserin 50 mg qhs for two weeks then flibanserin 100 mg qhs (45 subjects),
flibanserin 100 mg qhs for the entire treatment period (28 subjects), or placebo (38
subjects). No changes in the subjects’ SSRI or SNRI dose were permitted during the
course of the trial. Adverse events were monitored during the 12-week double-blind
period and during one week of post-treatment (week 13) following withdrawal of trial
medications.
The trial was terminated early for business reasons prior to reaching the intended number
of participants (180). The rate of discontinuation from the trial was considerably higher
14
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for the flibanserin 100 mg qhs group (46%), than for the up-titration flibanserin group
(13%) or placebo group (7%). Thus, there were relatively few subjects evaluated at the
flibanserin 100 mg qhs dose in this trial. There were no deaths or serious adverse events
reported. No clinically relevant differences were apparent regarding changes in pulse
rate and blood pressure between treatment groups. No adverse events of suicidal
ideation, suicide, or suicide attempt were reported, and there was no evidence of
withdrawal adverse events during the post-treatment period.
Although use of SSRIs and SNRIs was prohibited in the North American phase 3 trials,
38 subjects took these drugs concomitantly with flibanserin 100 mg qhs. The incidence
of somnolence in these subjects was 16% as compared to flibanserin alone (11%).
Alcohol study. The applicant submitted the results of Study SPR-12-03, a single-center,
randomized, double-blind, 5-treatment crossover study evaluating the effects of single
doses of flibanserin 100 mg when given alone, or with 0.4 g/kg or 0.8 g/kg of 95%
ethanol. These ethanol doses are equivalent to 2.8 and 5.5 ounces of 40% ethanol in a 70
kg subject, respectively. Twenty-five subjects completed the study, 23 of which were
males. Subjects received study medications following a light breakfast.
Mean changes in vital signs while sitting showed greater decreases in mean systolic BP at
6 and 8 hours post-dose in subjects given flibanserin with the high ethanol dose compared
to the other groups. Pulse rates were higher in the first 12 hours after dosing with the
high dose of ethanol (with or without flibanserin) compared to the other groups.
Regarding mean changes in systolic and diastolic BP from sitting to standing, slightly
more subjects met criteria for orthostasis (> 20 mm Hg) after receiving flibanserin with
ethanol (either dose) than subjects in other groups. For pulse, subjects met criteria for
orthostasis (> 20 beats/minute) in all groups. At 3 hours after dosing, 70% of subjects
given flibanserin with the high dose of ethanol met criteria, whereas 50% of subjects
given flibanserin alone met criteria.
Severe adverse events were reported by a total of 6 subjects: 3 of 24 on flibanserin and
the higher ethanol dose, 3 of 23 on flibanserin and the lower ethanol dose, 2 of 24 on
placebo and the lower ethanol dose, and 2 of 24 subjects on flibanserin alone. These
events included somnolence, dizziness and asthenia, intermittent orthostatic hypotension,
nausea and headache. All severe events resolved without sequelae.
Somnolence was reported as follows: 92% on flibanserin and the high ethanol dose, 74%
on flibanserin and the low ethanol dose, 67% on flibanserin alone, 60% on placebo and
the high ethanol dose, and 38% on placebo and the low ethanol dose.
Mean flibanserin exposure (based on AUC0-4) was similar for subjects taking the drug
alone or with ethanol. The reviewer considered these data to be limited considering the
inter-subject variability observed, small number of subjects per treatment group (N=5),
and incomplete concentration-time profiles.6

6

See Office of Clinical Pharmacology Review dated August 29, 2013.
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Safety of supra-therapeutic doses of flibanserin. The applicant submitted the results of
Study SPR-12-04, an open-label, randomized, 2-stage pharmacokinetic study evaluating
100 mg, 150 mg, 200 mg and 250 mg flibanserin single oral doses in 20 premenopausal
women. There were no reports of syncope in any dose group, but dizziness was reported
in up to 86% of subjects dosed at 200 mg. The planned escalation to 300 mg was not
performed.
Safety of co-administration of flibanserin with moderate CYP3A4 inhibitors. The
applicant submitted the results of Study SPR-12-01, a single-center, open-label,
sequential study to evaluate the pharmacokinetics of flibanserin given alone and with
fluconazole, and after administration with grapefruit juice.
A total of 26 premenopausal female subjects were enrolled. The first 15 subjects were
designated as Group 1 and the remaining 11 subjects as Group 2. All subjects in Group 1
completed all study activities. The remaining 11 subjects (Group 2) receiving flibanserin
completed all study activities through Period 2 (i.e., co-administration of flibanserin with
grapefruit juice). The study was discontinued following completion of Period 2 in these
11 subjects due to hypotension-related adverse events observed in a few subjects in
Group 1 following concomitant administration of fluconazole and flibanserin (Period 3).
Drug-related adverse events were reported in 84.6% (22/26) of subjects in the flibanserin
alone group, in 92.3% (24/26) of subjects in the flibanserin + grapefruit juice group, in
26.7% (4/15) of subjects in the fluconazole alone group, and in 100% (15/15) of subjects
in the flibanserin + fluconazole group. Fatigue, dizziness, and nausea were the most
commonly reported events; the onset time of these events was near the flibanserin Tmax in
all cases.
There were three reports of hypotension among the 15 subjects in the flibanserin +
fluconazole group occurring at one hour after dosing with flibanserin 100 mg and
fluconazole 200 mg (at steady-state since this was the 5th day of fluconazole dosing).
One of these events was severe, occurring in a 41 year old woman who became
unresponsive, with a blood pressure of 64/41 mmHg, heart rate of 50 beats per minute,
and oxygen saturation of 88%. The subject eventually recovered after medical
intervention.
Administration of flibanserin with steady-state fluconazole resulted in a 2.2-fold increase
in Cmax and 5.6-fold (AUC0-t) to 7.0-fold (AUC0-inf) increase in total exposure. Tmax
values were similar for flibanserin alone or flibanserin + fluconazole. The mean
flibanserin terminal half-life increased from 10 hours for flibanserin alone to 23 hours for
flibanserin + fluconazole. Mean clearance of flibanserin decreased from 75.9 to 9.8 L/hr
with fluconazole administration.
The increase in exposure seen in this study exceeded that previously observed with coadministration of single 50 mg flibanserin doses with ketoconazole, a strong CYP3A4
inhibitor. Fluconazole is also a moderate CYP2C9 inhibitor and a strong CYP2C19
inhibitor. Thus, if flibanserin metabolism is mediated by these other isoforms, the
observed effect of fluconazole on flibanserin exposure may be attributable to a
combination of CYP3A4, CYP2C9 and CYP2C19 inhibition. The applicant will need to
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further identify the CYP isoenzymes (other than 3A4) that contribute to flibanserin
metabolism pre-approval.
When flibanserin was administered with grapefruit juice, a moderate CYP 3A4 inhibitor,
Tmax of flibanserin was delayed by 0.7 hours, but flibanserin terminal half-life was
unchanged. There was only a 10% increase in flibanserin Cmax and a 38% increase in
flibanserin AUC. Therefore, flibanserin exposure was only modestly affected by
grapefruit juice.
Safety of co-administration of flibanserin with oral contraceptives. The applicant
submitted the results of a meta-analysis of eleven phase 1 pharmacokinetic studies in
which women took flibanserin (various doses) concomitantly with oral contraceptives,
mild CYP 3A4 inhibitors. Subjects with hepatic or renal impairment were not included.
Total flibanserin exposure (AUC) increased 1.42 fold after a single dose and 1.44 fold at
steady state when oral contraceptives were taken concomitantly. Flibanserin peak
exposure (Cmax) was 1.13-fold to 1.33-fold higher after a single dose and at steady state,
respectively.
In the three North American phase 3 trials, 659 subjects took oral contraceptives
concomitantly with flibanserin 100 mg qhs; 865 subjects did not. The incidence of
nausea, dizziness and fatigue was higher in subjects who took oral contraceptives as
compared to those who did not.
Abuse potential. The applicant submitted the results of Study SPR-12-05, a singlecenter, randomized, double-blind, placebo- and active-controlled six-way crossover study
evaluating the abuse potential of single flibanserin 100 mg, 200 mg and 250 mg doses
relative to zolpidem 15 mg and 30 mg doses and placebo. Thirty-four subjects received
all six doses. The primary endpoint was the maximum effect or Emax measured over 24
hours post-dose on the At the Moment Drug Liking VAS.
The responses to all flibanserin doses and both zolpidem doses were greater than the
responses to placebo; and responses to all flibanserin doses were lower than the responses
to zolpidem 30 mg. However, at least 25% of subjects did not appropriately respond to
the zolpidem positive control, that is, their responses were neutral (analogous to what
would be expected for responses to placebo). In addition, large placebo responses were
seen in many secondary measures. The review by the Controlled Substance Staff (CSS)
concluded that the study subjects were likely not selected or trained properly, and that the
study results were not interpretable. However, given the absence of a signal for abuse
potential in preclinical and clinical trials conducted to date with flibanserin, CSS has
concluded that flibanserin is unlikely to have human abuse potential.
Safety of co-administration of flibanserin with digoxin. Although not a specific request
in the Complete Response letter, the applicant conducted and submitted the results of
Study 511.158, a single-center, open-label, two-way crossover study evaluating multiple
daily doses of flibanserin 100 mg on the single-dose pharmacokinetics of 0.5 mg digoxin
in 24 healthy male and female subjects.
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Exposure to digoxin increased upon co-administration of flibanserin; for digoxin, the
adjusted Cmax increased by approximately 46% and adjusted AUC0-inf increased by 96%
with flibanserin co-administration. Flibanserin co-administration altered the renal
clearance of digoxin over 72 hours. These results suggest that flibanserin may be an
inhibitor of P-glycoprotein (digoxin is a P-glycoprotein substrate). Due to the relatively
narrow margin for safety, a 2-fold increase in digoxin systemic exposure could result in
clinically significant digoxin toxicity.
No deaths were reported. Four subjects experienced a total of 6 severe adverse events:
nausea, somnolence, vomiting, circulatory collapse, and fatigue. One subject, a 33 year
old female, discontinued the study after taking one dose of flibanserin 100 mg; she
experienced syncope 29 minutes after dosing, circulatory collapse and vomiting.
VI. Proprietary Name Review
On July 9, 2013, the Division of Medication Error Prevention and Analysis notified
Sprout that the proposed proprietary name “Addyi” is conditionally acceptable. The
proposed proprietary name will be re-reviewed 90 days prior to the approval of the NDA.
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Food and Drug Administration (FDA)
Center for Drug Evaluation and Research (CDER)
Office of New Drugs (OND)
Office of Drug Evaluation (ODE) III
Division of Bone, Reproductive, and Urologic Products (DBRUP)
Clinical Memorandum
September 17, 2015
To:

NDA 022526

From:

Christina Chang, M.D., M.P.H. – Clinical Team Leader, DBRUP

Through:

Hylton Joffe, M.D., M.M.Sc. – Division Director, DBRUP

This memorandum serves to amend information contained in the September 27, 2013 Complete
Response Letter (CRL), and related reviews.
In the CRL, item 1d under the Clinical Safety section documents the Division’s assessment
concerning the incidences of accidental injuries temporally related to sedation that were observed
in the Phase 3 clinical program for both flibanserin and placebo. Item 1d states:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (74% vs. 37%).”
Based on further communication with the Applicant and re-analysis of the data, the Division
determined that the two percentages stated in this paragraph and in the related reviews were
incorrect. The paragraph should state:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (21% vs. 6%).”
The revised percentages also apply to the corresponding text in the related reviews. The correct
information is conveyed in the final, approved labeling.
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Food and Drug Administration (FDA)
Center for Drug Evaluation and Research (CDER)
Office of New Drugs (OND)
Office of Drug Evaluation (ODE) III
Division of Bone, Reproductive, and Urologic Products (DBRUP)
Clinical Memorandum
September 17, 2015
To:

NDA 022526

From:

Christina Chang, M.D., M.P.H. – Clinical Team Leader, DBRUP

Through:

Hylton Joffe, M.D., M.M.Sc. – Division Director, DBRUP

This memorandum serves to amend information contained in the September 27, 2013 Complete
Response Letter (CRL), and related reviews.
In the CRL, item 1d under the Clinical Safety section documents the Division’s assessment
concerning the incidences of accidental injuries temporally related to sedation that were observed
in the Phase 3 clinical program for both flibanserin and placebo. Item 1d states:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (74% vs. 37%).”
Based on further communication with the Applicant and re-analysis of the data, the Division
determined that the two percentages stated in this paragraph and in the related reviews were
incorrect. The paragraph should state:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (21% vs. 6%).”
The revised percentages also apply to the corresponding text in the related reviews. The correct
information is conveyed in the final, approved labeling.
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Summary Review for Regulatory Action
1. Introduction
Flibanserin (proposed tradename Addyi) is a post-synaptic serotonin 5-hydroxytryptamine
(HT)1A receptor agonist and a 5-HT2A receptor antagonist that is being developed for the
treatment of hypoactive sexual desire disorder (HSDD). FDA completed the first cycle review
of the flibanserin new drug application (NDA) in 2010 and issued a Complete Response letter
because of efficacy and safety concerns. Subsequently, ownership of the NDA has been
transferred from Boehringer-Ingelheim Pharmaceuticals to Sprout Pharmaceuticals. The new
Applicant has submitted a Complete Response, seeking approval of flibanserin for HSDD in a
premenopausal population. This document serves as the Division’s decisional memorandum
for the application. If approved, flibanserin would be the first-in-class product to treat this
condition. Although manifestations of female sexual dysfunction are not life-threatening, there
is clearly an unmet need for treatment.
Flibanserin is a new molecular entity and is not marketed in any country. The mechanism by
which flibanserin may improve HSDD is unknown. The Applicant is proposing a 100 mg daily
dose at bedtime with or without food.
The diagnostic criteria for HSDD are defined by the American Psychiatric Association in the
Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV-TR. HSDD is characterized
by persistently or recurrently deficient (or absent) sexual fantasies and desire for sexual
activity, as judged by the clinician. The symptoms must not be better explained by an
alternative disorder or substance (e.g., alcohol abuse, medication) and should lead to marked
distress and interpersonal difficulty.
The American Psychiatric Association published an updated DSM, termed DSM-5, about two
months after we received Sprout’s Complete Response submission. DSM-5 has merged
features from two separate conditions described in DSM-IV-TR (HSDD and female sexual
arousal disorder) and replaced these conditions with a new entity, Female Sexual
Interest/Arousal Disorder. As with HSDD, patients with Female Sexual Interest/Arousal
Disorder must have associated distress and impairment and must not have an alternative
explanation that better explains their symptoms. Patients must also have lack of sexual
interest/arousal for at least ~6 months, manifested by at least three of the following:
•
•
•
•
•

Absent/reduced frequency or intensity of interest in sexual activity
Absent/reduced frequency or intensity of sexual/erotic thoughts or fantasies
Absent/reduced frequency of initiation of sexual activity, and typically unreceptive to a
partner’s attempts to initiate
Absent/reduced frequency or intensity of sexual excitement/pleasure on at least ~75% of
sexual encounters
Absent/reduced sexual interest/arousal in response to internal or external sexual/erotic cues
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•

Absent/reduced frequency or intensity of genital and/or nongenital sensations during
sexual activity on at least ~75% of sexual encounters

The flibanserin phase 3 trials enrolled patients based on the HSDD criteria described in DSMIV-TR. One question to consider is what impact the change in DSM criteria would have on the
appropriate selection of patients for treatment with flibanserin.

2. Background
The Complete Response letter issued on August 27, 2010, noted the following deficiencies
with the original NDA:
•

•
•

•
•
•
•
•

Lack of substantial evidence of efficacy. The two phase 3 flibanserin trials demonstrated a
statistically significant change from baseline in the number of satisfying sexual events
(SSEs) but did not show a statistically significant change from baseline in the second prespecified co-primary endpoint, the eDiary sexual desire item measured daily over 24
weeks.
Overly restrictive entry criteria for the phase 3 trials, precluding a full clinical evaluation
of efficacy and safety in the target population.
The need for a drug-drug interaction study to characterize the effects of a moderate
CYP3A4 inducer and a moderate CYP3A4 inhibitor on flibanserin pharmacokinetics. The
letter also asked the Applicant to submit results from a meta-analysis of phase 1
pharmacokinetic and safety data in women who concomitantly received flibanserin with an
oral contraceptive (a weak CYP3A4 inhibitor).
The need to complete the ongoing 12-week trial assessing the concomitant use of
flibanserin with selective serotonin or norepinephrine reuptake inhibitors, with particular
attention to possible exacerbation of depression.
A study assessing the effects of coadministered flibanserin and alcohol on tolerability,
blood pressure and orthostatic vital signs.
An assessment of the effects of supra-therapeutic doses of flibanserin on orthostatic vital
signs and risk of syncope in healthy premenopausal women.
An assessment of the risk of accidental injury with root cause analyses.
An assessment of the potential for human abuse because of the central nervous system
action of flibanserin.

The Complete Response letter recommended that the Applicant conduct a new phase 3 trial
with less restrictive entry criteria (e.g., allowing those with mild depression and anxiety and
allowing commonly prescribed medications such as centrally-acting drugs). The letter
recommended that the protocol be submitted as a Special Protocol Assessment with SSEs and
sexual desire as co-primary endpoints and HSDD-related distress as a key secondary endpoint.
The letter also stated that the instrument used for assessing sexual desire should have adequate
content validity, recall validity, and acceptable measurement properties consistent with
recommendations in the 2009 guidance on Patient-Reported Outcomes.
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Lastly, although not listed as an approvability issue, the letter requested that the Applicant
address whether there is agonist activity at the 5HT2B receptor and, if so, whether this activity
could predispose to valvulopathy.

3. CMC
The Chemistry/Manufacturing/Controls (CMC) reviewers recommended approval of the
original NDA from a CMC perspective. The Complete Response submission includes the
following changes to the CMC package, all of which have been found to be acceptable by the
CMC reviewers:
•
•
•

(b) (4)

The

on the tablet has been removed
(b) (4)

The tablet’s

(b) (4)

Pink coating film has been revised (see Section 5 for details)

The Office of Compliance issued an overall acceptable recommendation for the inspections of
the manufacturing facilities.
All outstanding CMC issues have been addressed except for labeling. See the review by
Zhengfang Ge, Ph.D. for details.

4. Nonclinical Pharmacology/Toxicology
There were no non-clinical pharmacology/toxicology deficiencies identified during the
original NDA review. The non-clinical pharmacology/toxicology reviewers again recommend
approval. See the review by Alexander Jordan, Ph.D. for details.
One item of note is that in the first review cycle, Dr. Jordan recommended that flibanserin be
contraindicated in women with breast cancer or with a family history of breast cancer. During
this review cycle, Dr. Jordan is no longer recommending this contraindication, stating that the
human risk of breast cancer related to flibanserin is exceedingly small, if at all present. He
notes that there was a dose-related increase in malignant mammary tumors in mice at
exposures about 3 and 10 times that achieved with the clinical dose. However, Dr. Jordan
states that this finding was not seen in rats, the findings in mice only slightly exceeded the
historical control incidence, and flibanserin is not genotoxic. Based on these considerations,
Dr. Jordan is now only recommending that we label the mammary tumor findings under
Section 13.1 of the package insert (Carcinogenesis, Mutagenesis, Impairment of Fertility).
Olivia Easley, M.D., the clinical reviewer for safety, concludes that human relevance cannot
be completely excluded and recommends that the Applicant further address how this potential
risk can be clarified and mitigated. The Applicant has countered that data from the entire phase
3 placebo-controlled clinical trial database (for treatment of major depression and separately
for HSDD) are reassuring. However, I view those phase 3 data as inconclusive because the
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trials did not exceed 6 months in duration and event rates were very low – breast cancer events
reported in 1/2797 (0.036%) placebo-treated patient vs. 2/4889 (0.041%) flibanserin-treated
patients.
With regard to valvulopathy, the non-clinical and clinical reviewers have concluded that the
available data do not raise concerns.

5.

Clinical Pharmacology/Biopharmaceutics

The Clinical Pharmacology reviewers find the Complete Response submission to be
acceptable, pending agreement on labeling. See the review by LaiMing Lee, Ph.D. for details.
This section focuses only on the clinical pharmacology data. Pertinent safety data from these
studies are included in the Safety section.
When flibanserin is administered to premenopausal women at the proposed clinical dose of
100 mg, the median Tmax occurs at 45 minutes (range 45 minutes to 4 hours) and the mean
half-life is about 12 hours. Cmax is dose proportional from 100 to 250 mg whereas overall
exposure (area under the time-concentration curve or AUC) appears to be greater than dose
proportional across this dose range.
CYP3A4 Inhibitors: As mentioned previously, the Complete Response letter requested a drugdrug interaction study with a moderate CYP3A4 inhibitor. To fulfill this request, the Applicant
chose to conduct a study that coadministered flibanserin with fluconazole and coadministered
flibanserin with grapefruit juice. Table 1 summarizes the findings from this study as well as
the effects of strong CYP3A4 inhibitors on the pharmacokinetics of flibanserin. Dr. Lee notes
that the findings with grapefruit juice are limited because there was only a single
administration of grapefruit juice, which does not provide an adequate assessment of what
happens when grapefruit juice is used chronically.

Table 1. Effect of moderate and strong CYP3A4 inhibitors on flibanserin pharmacokinetics
Fluconazole
Itraconazole Ketoconazole
Grapefruit Juice
400 mg loading
Co-administered product
200 mg for 8
400 mg for 5
240 mL Regular
then 200 mg for
days
days
Strength
3 days
Flibanserin dose
50 mg once
50 mg once
100 mg once
100 mg once
Inhibition of CYP3A4
Strong
Strong
Moderate
Moderate
Flibanserin AUC0-inf fold change
2.6
4.6
7.0
1.4
Flibanserin Cmax fold change
1.7
1.8
2.2
1.1
Change in flibanserin half-life
↑4.2 hours
↑7.4 hours
↑13 hours
↓0.7 hours
As discussed by Dr. Lee, the 7-fold increase in flibanserin AUC with fluconazole (a moderate
CYP3A4 inhibitor) exceeds the 4.6-fold increase in flibanserin AUC with ketoconazole (a
strong CYP3A4 inhibitor). Dr. Lee notes that fluconazole is also a moderate inhibitor of
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CYP2C9 and a strong inhibitor of CYP2C19, suggesting that other CYP enzymes are involved
in the metabolism of flibanserin. Based on these findings, Dr. Lee is recommending that the
Applicant identify enzymes other than CYP3A4 that contribute to the metabolism of
flibanserin (e.g., using a physiologically-based pharmacokinetic model).
Effect of oral contraceptives (weak CYP3A inhibitor): As mentioned previously, the Complete
Response letter requested a meta-analysis of phase 1 pharmacokinetic and safety data in
women who concomitantly received oral contraceptives and various doses of flibanserin. The
purpose of this analysis was to assess the effects of weak CYP3A4 inhibition on flibanserin
exposures. These results show modest effects on flibanserin exposures - AUC0-inf increased
42% and Cmax increased 12%.
CYP3A4 Inducers: In the original NDA, flibanserin AUC was lowered by 96% and Cmax was
lowered by 91% when flibanserin was co-administered with rifampin, a strong CYP3A4
inducer. As mentioned previously, the Complete Response letter requested a drug-drug
interaction study with a moderate CYP3A4 inducer. The Applicant conducted this study using
etravirine and showed modest effects on flibanserin pharmacokinetics – a 3% decrease in
flibanserin Cmax and a 21% decrease in flibanserin AUC. However, Dr. Lee notes that in the
original NDA, the 50 mg dose of flibanserin was not effective for treatment of HSDD and that
dose-proportionality for flibanserin has only been established from 100 mg to 250 mg.
Therefore, she concludes that a moderate CYP3A4 inducer may reduce efficacy of flibanserin.
Alcohol: As mentioned previously, the Complete Response letter requested that the Applicant
conduct a study that co-administered flibanserin with alcohol. In the Complete Response
submission, the Applicant included the results from a double-blind, cross-over study involving
25 healthy subjects (23 of whom were men) who were moderate drinkers at baseline and who
received the following treatments in random order:
•
•
•
•
•

Flibanserin 100 mg alone
0.4 g/kg ethanol alone
0.8 g/kg ethanol alone
Flibanserin 100 mg plus 0.4 g/kg ethanol
Flibanserin 100 mg plus 0.8 g/kg ethanol

One drink contains 10 grams of ethanol and is equivalent to 12 ounces of beer, 5 ounces of
wine, or 1.5 ounces of 80-proof spirits. The mean body weight in the study was 80 kg, which
corresponds to ~3 drinks for the treatment arms receiving 0.4 g/kg ethanol and ~6 drinks for
the treatment arms receiving 0.8 g/kg ethanol.
The data from this study suggest that alcohol may modestly reduce flibanserin exposures.
Partial AUC (AUC0-4 hr) was reduced by about 10% with 0.4 g/kg ethanol and by about 4%
with 0.8 g/kg ethanol. Because of the limited data and incomplete concentration-time profiles,
the effect of ethanol on flibanserin exposure is not definitive.
Digoxin: Although not requested in the Complete Response letter, the Applicant chose to
conduct a drug-drug interaction study with digoxin (a P-glycoprotein, P-gp substrate) and
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included results in the resubmission. The Applicant is currently seeking an indication in
(b) (4)
premenopausal women
.
This study shows that flibanserin increases digoxin AUC0-inf by 96% and Cmax by 46%. Based
on these in vivo results, Clinical Pharmacology concludes that flibanserin is an inhibitor of Pgp.
(b) (4)

.
(b) (4)

Biopharmaceutics: In the original NDA, the Applicant proposed
as
the film coat for the tablet. In the Complete Response submission, the Applicant is now
(b) (4)
(b) (4)
proposing
Pink
). The Biopharmaceutics reviewers agree that the
submitted dissolution documentation support this change. See the review by Houda Mahayni,
Ph.D. for details.

6. Clinical Microbiology
Not applicable.

7. Clinical/Statistical-Efficacy
This section summarizes the design and efficacy results for the newly completed phase 3 trial
(Study 511.147). See the clinical efficacy review by Daniel Davis, M.D., the statistical review
by Kate Dwyer, Ph.D. and the Cross-Discipline Team Leader memorandum by Christina
Chang, M.D., M.P.H. for further details.
Study 511.147 was a double-blind, placebo-controlled trial conducted across 66 centers in the
United States that randomized premenopausal women with HSDD to 24-weeks of flibanserin
100 mg nightly (n=542) or placebo (n=545). The study had a 4-week screening period and a
follow-up, post-treatment visit at Week 25.
The protocol pre-specified the following two co-primary efficacy endpoints:
•

Change from baseline (i.e., the 4-week screening period) to Week 24 (reflecting data
collected from Weeks 21-24) in the Female Sexual Function Index (FSFI) desire domain
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•

Change from baseline (i.e., the 4-week screening period) to Week 24 (reflecting data
collected from Weeks 21-24) in the number of satisfying sexual events (SSEs) as reported
by the patient in the eDiary, and standardized to a 28-day period

The key secondary endpoint was the change from baseline to Week 24 on Question 13 of the
Female Sexual Distress Scale-Revised (FSDS-R). This question asks “How often did you feel
bothered by low sexual desire?” and has possible responses ranging from 0 (never) to 4
(always).
Female Sexual Function Index (FSFI): The two original phase 3 flibanserin trials assessed
sexual desire as a co-primary endpoint using the daily eDiary and used the FSFI desire domain
as a key secondary endpoint. These trials failed to show superiority of flibanserin vs. placebo
with regard to sexual desire as assessed using the daily eDiary. Results of the key secondary
endpoint of FSFI desire using a 28-day recall period appeared more promising. The Applicant
concluded that daily recording of sexual desire over the 6-month trials may have resulted in
diary fatigue and may explain the discrepant results between the daily eDiary and the FSFI
desire instruments. During the first review cycle, the Division met with the Applicant to
discuss a potential path forward, incorporating sexual desire based on FSFI-desire with a 28day recall period as a co-primary endpoint in ongoing Study 147. At this meeting, the Division
stated that we do not have a conclusion as to the optimal instrument for assessing desire but
that the FSFI-desire domain could be accepted as a co-primary efficacy endpoint for
measuring desire if the Applicant demonstrates that it is has acceptable measurement
properties, is well-developed and reliable with adequate content validity and recall validity. In
addition, the Division also expressed concerns with the long recall period of 28-days for the
FSFI when patients are attempting to recall instances of thoughts, feelings and fantasies. The
Applicant subsequently chose to incorporate a substudy in the ongoing trial to compare the 28day recall period with a 7-day recall period. At the Pre-NDA meeting held with Sprout in
2012, the Division stated that the adequacy of the co-primary endpoints of SSE and FSFIdesire to establish efficacy of flibanserin for HSDD will be a review issue. At that meeting, we
also continued to express concern with the accuracy of attempting to recall sexual desire with
recall periods longer than 24 hours.
The FSFI is a multidimensional 19 item self-report questionnaire that has 6 domains: sexual
desire, arousal, lubrication, orgasm, satisfaction, and pain. The sexual desire domain is
comprised of Items 1 and 2. The preface to these items states “Sexual desire or interest is a
feeling that includes wanting to have a sexual experience, feeling receptive to a partner’s
sexual initiation, and thinking or fantasizing about having sex”. Item 1 asks “Over the past 4
weeks, how often did you feel sexual desire or interest?” There are five possible responses
ranging from 1 (almost never or never) to 5 (almost always or always). Item 2 asks “Over the
past 4 weeks, how would you rate your level (degree) of sexual desire or interest?” There are
five possible responses ranging from 1 (very low or none at all) to 5 (very high). The domain
score ranges from 1.2-6.0 and is calculated by adding the response from Items 1 and 2 then
multiplying that result by a domain factor of 0.6. A domain score of 1.2 indicates that the
patient reported basically no sexual desire during the past month.
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In the Complete Response submission, the Applicant included results from two validation
studies that were performed after the Complete Response letter. We consulted the Study
Endpoints Labeling and Development (SEALD) group to review these data and provide input
on the adequacy of the FSFI desire domain for assessing sexual desire. See the review by
Ashley Slagle, Ph.D., M.S. for details. SEALD agrees that the desire items in the FSFI use
relevant words and phrases that patients understand. However, SEALD does not agree that the
Applicant has established content validity for the FSFI sexual desire domain, and recommends
open-ended concept elicitation interviews to determine if there are additional components of
sexual desire that should be included as separate items in an assessment of sexual desire.
According to SEALD, only 50% of patients in one study and 70% in the other felt that the
FSFI desire domain captured their feelings about reduced sexual desire.
Satisfactory Sexual Events: SEALD raises concerns whether this single item endpoint can
validly and reliably measure the broad concept of SSEs because SSEs rely on multiple factors
(e.g., psychological, physiological, social, situational). However, SEALD acknowledges that
previous advice to the Applicant and other sponsors seeking HSDD indications has included
the recommendation to include SSE as a co-primary endpoint.
Key Efficacy Results: The primary efficacy analysis was based on a modified intent-to-treat
population (randomized patients who received at least one dose of study medication and had at
least one on-treatment efficacy assessment). Last-observation-carried-forward was used for
missing data. The pre-specified analyses used the non-parametric stratified Wilcoxon rank sum
test for the SSE co-primary endpoint and an ANCOVA model for the FSFI desire co-primary
endpoint and the key secondary endpoint for distress. Dr. Dwyer conducted post hoc nonparametric testing for the FSFI desire co-primary endpoint and key secondary endpoint for
distress because those data were not normally distributed. The co-primary efficacy endpoints
and the key secondary efficacy endpoint were tested in a hierarchical fashion to preserve type
1 error (FSFI desire then SSE then FSDS-R Question 13 score).
As discussed by Dr. Dwyer, about 75% of flibanserin-treated patients and 82% of placebotreated patients completed the trial. This difference in completion rates is primarily driven by
differences in discontinuations due to adverse events (10% with flibanserin vs. 4% with
placebo; see Section 8 of this memorandum).
The demographics of the two treatment groups were similar. The mean age of the trial
participants was 37 years (range 18-55 years), with most patients 18-45 years of age (~80%).
About 85% of patients were Caucasian, with blacks comprising most (12%) of the remaining
patients. Patients were in their present relationship for an average of 11 years.
Table 2 summarizes the key efficacy results using the pre-specified analysis methods and Dr.
Dwyer’s post hoc non-parametric analysis. Results were consistent and demonstrated
statistically significant, but numerically small, treatment differences for the co-primary
endpoints. Because of the differential dropout rate, Dr. Dwyer conducted a sensitivity analysis
using baseline-carried-forward for patients with no post-baseline data. This analysis as well as
a sensitivity analysis using the completer population still yielded statistically significant
results.
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With regard to the key secondary endpoint of FSDS-R item 13, the median baseline value was
3 in both treatment groups. Scores decreased by a median of 1 in the flibanserin group and
remained unchanged in the placebo group (median treatment difference 1; p<0.0001).

Table 2. Key efficacy results for Study 147
Modified intent-to-treat population with last-observation-carried forward for missing data
(Adapted from Tables 4, 5 and 10 in Dr. Dwyer’s review)
N1
Baseline
Change from Baseline Treatment Difference p-value2
Co-Primary Endpoint
FSFI desire domain (Applicant’s prespecified ANCOVA analysis)3
Flibanserin
506
1.9±0.7
1.0±0.1
0.3 (0.2, 0.4)
<0.0001
Placebo
525
1.9±0.7
0.7±0.1
FSFI desire domain (Dr. Dwyer’s post-hoc non-parametric analysis)4
Flibanserin
506
1.8 (1.2, 2.4)
1.2 (0.0, 1.8)
Placebo
525
1.8 (1.2, 2.4)
0.6 (0.0, 1.2)

0.6

<0.0001

Satisfying sexual events, standardized to a 28-day period4
Flibanserin
500
2 (1, 4)
1.0 (0.0, 4.0)
0.5
<0.0001
Placebo
521
2 (1, 4)
0.5 (-1.0, 2.2)
1
N represents the number of patients in the primary and key secondary analyses; the sample size for the
baseline data are slightly higher that the N shown because the baseline calculation does not require patients to
have post-baseline data
2
p-values based on Wilcoxon rank sum test
3
Baseline and change from baseline expressed as mean±SD; Treatment difference expressed as mean (95%
confidence interval)
4
Baseline and change from baseline expressed as median (interquartile range). Treatment difference expressed
as median.

Responder Analyses: The Applicant conducted secondary analyses comparing the percentage
of responders in the flibanserin group to the percentage of responders in the placebo group for
each co-primary endpoint and the key secondary endpoint. For these analyses, the Applicant
defined a responder as a patient with a change from baseline that was greater than the response
threshold defined using the patient global improvement questionnaire as an anchor. Dr. Dwyer
conducted her own post hoc analysis to assess clinical meaningfulness using the patient global
improvement anchoring question. Both the Applicant’s results and Dr. Dwyer’s results show
similar findings - the treatment difference comparing the percentage of responders with
flibanserin to the percentage of responders with placebo was about 10-12% for both coprimary endpoints and the key secondary endpoint (nominal p-values <0.05).
FSFI desire 7-day vs. 28-day recall period: Based on the substudy involving 175 patients, there
appears to be little difference between a 7-day recall period and a 28-day recall period for
FSFI-desire. For example, as shown in Table 8 of Dr. Dwyer’s review, when 7 days was
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compared to 28-days, the mean difference in the FSFI-desire domain score was -0.1 (95%
confidence interval -0.2, 0.0). SEALD agrees that the 7-day and 28-day recall periods yield
similar results and can be considered similarly reliable. However, SEALD does not agree that
these results adequately support that a 7-day or 28-day recall period provide a valid, precise
assessment of sexual desire because there are no data comparing these recall periods to the
preferred 24-hour recall or event-based recall period. SEALD states that a shorter recall – e.g.,
24 hours – is needed for sexual desire, which may change daily or hourly.
Efficacy Summary: Dr. Dwyer concludes that the efficacy results in this study are consistent
with the results from the previously reviewed phase 3 trials and that efficacy of flibanserin has
been demonstrated from a statistical perspective. For example, the median increase in SSEs
with flibanserin relative to placebo was 0.5/28-days in one of the earlier studies (p<0.05) and
1.0/28-days in the other study (p<0.05). However, Dr. Dwyer notes that the clinical
meaningfulness of the small treatment benefit should be considered in the setting of the safety
profile.

8. Safety
This section focuses on the safety findings identified with the proposed 100 mg nightly dose of
flibanserin in the pooled, placebo-controlled phase 3 trials conducted in pre-menopausal
women with HSDD. Pertinent safety findings from the recently completed clinical
pharmacology studies are included as well, where appropriate. See the clinical safety review
by Olivia Easley, M.D. and the Cross-Discipline Team Leader memorandum by Dr. Chang for
further details.
Deaths: Two deaths have been reported in the flibanserin development program. One patient
treated with placebo died as a passenger in an airline crash. The other death occurred in a
postmenopausal woman who had taken flibanserin 100 mg nightly for 13 days. She was 54
years old and reported having 1-3 alcoholic drinks per day. The narrative states that the patient
died in her sleep and that the autopsy identified the cause of death as acute alcohol
intoxication. Coadministration of flibanserin and alcohol can lead to additive adverse effects
(see below); therefore, it is not possible to exclude a contributory effect from flibanserin.
Serious Adverse Events: In the placebo-controlled phase 3 database in pre-menopausal women
with HSDD, serious adverse events were reported in 14/1543 (0.9%) patients treated with
flibanserin 100 mg nightly and 10/1905 (0.5%) patients treated with placebo. Serious adverse
events of note include the following (most of which were identified during the first cycle
review):
•

Circulatory collapse was reported on Day 11 in a 34 year-old woman with a history of
hypotension and orthostatic dysfunction who was treated with flibanserin 100 mg nightly.
The patient fell, sustained a concussion and was hospitalized for 24 hours and treated with
intravenous fluids. The patient’s history of hypotension and orthostatic dysfunction
confound the attribution to flibanserin.
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•

•

•

A suicide attempt (drug overdose) was reported in a 37 year-old women who had received
flibanserin 100 mg nightly for about 5 weeks. After this event occurred, the woman
disclosed a history of depression, which confounds the attribution to flibanserin. Of note,
one patient treated with placebo reported suicidal ideation.
Two road traffic accidents were reported among flibanserin-treated patients. For one of
these events, the patient was reportedly not at fault. The other event involved a rollover
during off-road driving in an all-terrain vehicle. There were no reported adverse events of
fatigue, somnolence or dizziness around the time of this accident.
Appendicitis. The incidence of appendicitis in the flibanserin phase 3 program, including
data from the postmenopausal HSDD trials is 0.13% (6/4979) for flibanserin and 0.0%
(0/2924) for placebo. It is unclear whether this minor imbalance (one would have expected
about 3 events with placebo given the 1.7:1 overall randomization ratio) reflects a chance
finding, biologic variability or a drug-related effect. As discussed by Dr. Easley, there is
(b) (4)
potential biological plausibility

The remaining serious adverse events do not raise particular concerns.
Discontinuations due to Adverse Events: In the pooled placebo-controlled phase 3 database in
pre-menopausal women with HSDD, adverse events leading to discontinuation were reported
in 198/1543 (12.8%) patients treated with flibanserin 100 mg nightly compared to 112/1905
(5.9%) patients treated with placebo. This two-fold difference is predominantly driven by
discontinuations due to the following adverse events (shown as flibanserin vs. placebo):
dizziness (1.7% vs. 0.2%), nausea (1.2% vs. 0.2%), insomnia (1.1% vs. 0.2%), somnolence
(1.1% vs. 0.5%), anxiety (1.0% vs. 0.4%) and fatigue (0.9%. vs. 0.4%).
Common Adverse Events: In the pooled placebo-controlled phase 3 database in premenopausal women with HSDD, the most common treatment-emergent adverse events (shown
as flibanserin vs. placebo) included dizziness (11.4% vs. 2.2%), somnolence (11.2% vs. 3.1%),
nausea (10.4% vs. 3.7%), fatigue (9.2% vs. 5.0%), insomnia (4.9% vs. 2.4%) and dry mouth
(2.4% vs. 0.9%).
Depression: The original phase 3 trials for pre-menopausal HSDD did not include a
standardized evaluation of depressive symptoms. In the pooled placebo-controlled phase 3
database in pre-menopausal women with HSDD, the incidence of depression based on
spontaneous adverse event reporting and assessed using the Depression Standardized
MedDRA Query (SMQ) was 4.6% with flibanserin 100 mg nightly vs. 2.9% with placebo.
This difference between treatment groups is predominantly driven by the following preferred
terms (shown as flibanserin vs. placebo): depression (1.2% vs. 0.8%), poor quality sleep (0.5%
vs. <0.1%), mood swings (0.5% vs. 0.2%) and early morning awakening (0.3% vs. 0%). The
specificity of some of these preferred terms for depression (e.g., poor sleep quality, early
morning awakening) is low and, thus, may not necessarily reflect depressed mood.
As mentioned previously, in the Complete Response letter, the Division requested an
assessment of flibanserin in combination with selective serotonin or norepinephrine reuptake
inhibitors, with a particular focus on exacerbation of depressive symptoms. The Applicant
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submitted results from a 12-week, double-blind, randomized, placebo-controlled study that
enrolled women with decreased sexual desire and mild depression who were treated with
selective serotonin or norepinephrine reuptake inhibitors. Patients were randomized to 12
weeks of placebo (n=38), 12 weeks of flibanserin 100 mg nightly (n=28), or 2 weeks of
flibanserin 50 mg nightly followed by uptitration to 100 mg nightly for the remaining 10
weeks (n=45). Boehringer Ingelheim, the previous Applicant, terminated this study early
before reaching the intended number of randomized patients after they made the decision to
divest the product. All enrolled patients were followed through study completion. This study
assessed depression and anxiety using the Quick Inventory of Depressive Symptomatology
(QIDS-SR16) and the Beck Anxiety Inventory (BAI). As discussed by Dr. Easley, results from
this study did not support a worsening of depression as compared to placebo. However, these
findings may be limited because the co-administered selective serotonin or norepinephrine
reuptake inhibitors may have masked depressive symptomatology. The small sample sizes also
limit conclusions.
The Applicant assessed for suicidality in this study and Study 147 using the Columbia-Suicide
Severity Rating Scale (C-SSRS), an instrument routinely accepted by FDA for this purpose.
As discussed by Dr. Easley, the C-SSRS data do not raise concerns for suicidality with
flibanserin.
Syncope: In the pooled placebo-controlled phase 3 database in pre-menopausal women with
HSDD, syncope (assessed using the preferred terms of hypotension, syncope, blood pressure
decreased, circulatory collapse, dizziness postural, loss of consciousness and syncope
vasovagal) was reported in 8/1543 (0.52%) patients treated with flibanserin 100 mg nightly vs.
5/1905 (0.31%) patients treated with placebo. When data from the completed placebocontrolled phase 3 trials in post-menopausal women are included, syncopal events were
reported in 10/2459 (0.41%) patients treated with flibanserin 100 mg nightly vs. 7/2792
(0.25%) patients treated with placebo.
There were two noteworthy events of syncope in the newly submitted drug-drug interaction
studies. In the digoxin study, a 33 year-old healthy woman on no other medications had
syncope at 8:35 pm, about 30 minutes after receiving a single 100 mg dose of flibanserin
alone. She subsequently had two episodes of severe vomiting about 30 minutes after the
syncopal event. As mentioned above, in the entire phase 3 HSDD program, only 8/1543
(0.52%) patients treated with flibanserin 100 mg nightly reported syncope. So, it is unclear
whether this isolated syncopal event is related to flibanserin or whether there is an alternative
explanation (e.g., vasovagal syncope), although the timing of the event appears close to the
anticipated Cmax. This patient was treated with intravenous fluids and an anti-emetic and was
discontinued from the study. Her blood pressures at the time of the event were not reported.
The other syncopal event occurred in a healthy 41 year-old woman in the fluconazole drugdrug interaction study on the fifth day of fluconazole dosing. The event occurred at 9 am in the
morning, about one hour after the woman received flibanserin 100 mg and fluconazole,
corresponding to the anticipated Cmax of flibanserin. Her blood pressure was 64/41 mmHg,
heart rate 50 beats/min, and oxygen saturation 88%. She was given oxygen and intravenous
fluids and transferred to the emergency room where she was initially unable to speak,
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responding only to painful stimuli. She fully recovered within a few hours. As mentioned
previously, fluconazole leads to a 7-fold increase in flibanserin AUC0-inf at steady state. As
shown in Table 3, adverse events of fatigue, nausea and reduced blood pressure appear to be
particularly increased when flibanserin is coadministered with fluconazole compared to
flibanserin alone. Of note, a total of 26 subjects were enrolled in the study. The first 15
subjects comprised group 1 and completed all study activities. The remaining 11 subjects
comprised group 2 and started dosing 4 days following the first dose in Group 1. These 11
subjects in group 2 were all prematurely discontinued prior to the flibanserin plus fluconazole
assessment, because of hypotension-related adverse events observed in some of the subjects
about 1 hour after receiving fluconazole plus flibanserin in group 1.

Table 3. Common adverse events in the fluconazole drug-drug interaction study
Flibanserin +
Flibanserin +
Flibanserin alone
fluconazole
grapefruit juice
N=26
N=15
N=26
Fatigue
14 (93%)
22 (85%)
18 (69%)
Dizziness
3 (20%)
7 (27%)
9 (35%)
Nausea
11 (73%)
5 (19%)
7 (27%)
Hypotension
3 (20%)
0
2 (8%)
Systolic blood pressure <90 mmHg
4 (25%)
1 (4%)
0

There were no events of syncope in the supratherapeutic ascending dose study that tested
single doses of flibanserin 100 mg, 150 mg, 200 mg and 250 mg and placebo. The study was
originally designed to also test a 300 mg dose of flibanserin but was terminated after the 250
mg cohort because the protocol-specified stopping criteria for dose escalation were met (3 of 8
subjects experienced moderate or severe adverse events considered possibly or probably
related to study medication). As seen in Table 4, the higher flibanserin doses are not clearly
associated with an increase in orthostatic hypotension, although small sample sizes limit
conclusions. There appears to be modest effects on heart rate. A more convincing association
between higher flibanserin doses is seen for somnolence, dizziness and nausea.
Table 4. Selected findings in the supratherapeutic ascending dose study
Stage 1, cross-over study
Stage 2
Flibanserin Flibanserin Flibanserin
Flibanserin
Placebo
Placebo
100 mg
150 mg
200 mg
250 mg
N=12
N=2
N=8
N=8
N=7
N=6
SBP decrease ≥20 mmHg
1 (13)
0
1 (14)
0
1 (17)
0
Pulse increase ≥20 beats/min
5 (63)
4 (50)
3 (43)
3 (24)
3 (50)
1 (50)
SBP <90 mmHg
2 (25)
3 (38)
0
0
0
0
Pulse >100 beats/min
2 (25)
2 (25)
3 (43)
0
3 (50)
0
Somnolence
6 (75)
5 (63)
6 (86)
5 (42)
5 (83)
0
Dizziness
1 (13)
3 (38)
6 (86)
1 (8)
5 (83)
0
Nausea
1 (13)
1 (13)
4 (57)
1 (8)
4 (67)
0
SBP = systolic blood pressure
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Concomitant medications – oral contraceptives: As discussed previously, oral contraceptives
are weak CYP3A4 inhibitors and modestly increase flibanserin exposures. As discussed by Dr.
Easley, subgroup analyses in the premenopausal HSDD phase 3 trials suggest that these
modest effects on flibanserin exposures may increase the incidence of some adverse events,
potentially related to hypotension and somnolence, particularly dizziness (9.9% for flibanserin
alone vs. 2.1% for placebo alone; 13.4% for flibanserin + oral contraceptive vs. 2.4% for
placebo + oral contraceptive) and fatigue (7.5% for flibanserin alone vs. 4.9% for placebo
alone; 11.4% for flibanserin + oral contraceptive vs. 5.1% for placebo + oral contraceptive).
Human Abuse Potential: As mentioned previously, the Complete Response letter requested
that the Applicant conduct an assessment of the potential for human abuse with flibanserin.
The Controlled Substance Staff (CSS) have reviewed the submitted study results and have
identified several unexpected findings, limiting interpretability. For example, the positive
control did not produce a response for drug liking that differentiated from placebo in a sizeable
proportion of patients. However, based on the totality of the available clinical data, CSS has
concluded that flibanserin is unlikely to have human abuse potential. CSS is not
recommending further study for human abuse potential unless signals for such an effect
emerge in future clinical trials. See the reviews by Katherine Bonson, Ph.D. and Ling Chen,
Ph.D. for details.
Somnolence and Accidental Injury: As mentioned previously, somnolence is one of the most
common adverse reactions reported among patients treated with flibanserin. In the entire phase
3 HSDD program, the Applicant reports accidental injury in 2.7% of patients treated with
flibanserin 100 mg nightly vs. 2.4% of patients treated with placebo. Serious adverse events of
accidental injury were reported in 0.2% of all flibanserin-treated patients compared to 0.1% of
placebo-treated patients. As discussed by Dr. Easley, adverse events of dizziness, somnolence,
fatigue, hypotension, circulatory collapse or sedation overlapped with 74% of the accidental
injury events occurring with flibanserin 100 mg nightly compared to 37% of the accidental
injury events occurring with placebo.
We consulted the Division of Neurology Products regarding the potential effects of
somnolence on driving. See the review by Ronald Farkas, M.D., Ph.D. for details. Dr. Farkas
notes that flibanserin’s half-life of about 10 hours increases concern about residual next day
impairment after bedtime dosing. He also notes that phase 3 programs usually have inadequate
statistical power to assess the risk of motor vehicle accidents and that pharmacodynamic
effects (e.g., somnolence, psychomotor impairment) are instead used to assess for increased
risk. Dr. Farkas also states that patients taking medications active on the central nervous
system (CNS) can be functionally impaired without being symptomatic for somnolence or
other symptoms of CNS depression. Therefore, lack of symptoms of CNS depression in
patients who experience more serious events like injury or motor vehicle accidents does not
exclude drug relatedness.
The Applicant assessed the effect of flibanserin on ‘Choice Reaction Time’ (an endpoint that
tests general alertness and motor speed, which are important for driving and activities
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requiring mental alertness), which clearly showed impairment for up to 3.5 hours after dosing.
However, Dr. Farkas states that this study was not adequately designed to exclude impairment
at later timepoints because there was no positive control (he notes that these studies are
sensitive to effects that bias towards the null) and states that a more rigorously designed study
may be warranted to adequately characterize the safety risk from flibanserin. In addition, Dr.
Farkas notes that average measures of impairment may not be appropriate for assessing risk
because unacceptable risk in some individuals can be masked by lack of impairment in the
majority. Furthermore, he notes that patients who have increased flibanserin exposures due to
intrinsic/extrinsic factors are expected to be at greater risk of impairment. In summary, Dr.
Farkas states that the available data raise substantial concern about driving impairment and
that additional studies more specifically designed to characterize driving impairment may be
warranted.
Coadministered Alcohol: The primary endpoint for this ethanol study used a subjective visual
analog scale for sedation. Dr. Farkas states that interpretability of these results is limited
because the study did not include objective endpoints for assessing subject impairment
(subjective evaluation correlates poorly with objective impairment). He also notes that
endpoints were only examined up to four hours after dosing and that the visual analog scale for
sedation was maximally affected by flibanserin + ethanol at four hours with an unknown timecourse for recovery (Table 5).
In addition, the coadministration of alcohol with flibanserin appears to exacerbate some of the
adverse reactions seen with flibanserin alone, particularly somnolence and nausea, with less
convincing effects seen on vital signs.
Table 5. Mean percent change from baseline for sedation on the visual analog scale in the
ethanol drug-drug interaction study
Flibanserin
0.8 g/kg
Flibanserin
0.4 g/kg
Flibanserin
100 mg + 0.8
ethanol
100 mg + 0.4
ethanol
100 mg
g/kg ethanol
alone
g/kg ethanol
alone
alone
N=24
N=25
N=23
N=24
N=24
Baseline, mm
16
16
16
16
16
Mean change, %
0.5 hours
-2
0
0
0
-7
1 hour
13
10
8
7
-1
1.5 hours
12
12
12
12
8
2 hours
21
10
18
10
16
4 hours
27
4
20
-3
15

9. Advisory Committee Meeting
The flibanserin NDA was discussed at an advisory committee meeting during the first cycle
review. The panel did not focus on the magnitude of the treatment effect. Instead, the panel
focused on whether it would be appropriate to use the statistically significant results from the
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key secondary endpoint of FSFI-desire to provide sufficient evidence of efficacy after the
prespecified co-primary endpoint for desire (assessed using the daily eDiary) had failed. The
panel overwhelmingly voted (9 vs. 2) that this post hoc analysis is not appropriate for
confirmatory trials and is methodologically flawed. Some members of the panel also expressed
concern regarding the accuracy of using a 28-day recall period for FSFI-desire. The panel
overwhelmingly voted (10 vs. 1) that there was insufficient evidence of efficacy with
flibanserin, with many members citing the failed co-primary endpoint for desire assessed using
the daily eDiary. Based on these efficacy concerns and safety concerns, including drug
interactions, the panel overwhelmingly voted (11 vs. 0) against a favorable benefit/risk profile
for flibanserin.
In this cycle, the Applicant has addressed the methodological post hoc issue by using FSFIdesire as a co-primary endpoint in the new trial. However, scientific issues with FSFI-desire
and the long recall period have not been fully resolved. In addition, it remains unclear whether
the modest efficacy outweighs the identified safety concerns. If all other approvability issues
can be addressed, another advisory committee meeting may be useful to discuss the
benefit/risk profile for flibanserin.

10.

Pediatrics

This NDA triggers the Pediatric Research Equity Act (PREA) because of the new indication.
The Division and the Pediatric Review Committee (PeRC) concur with the Applicant’s request
for a full waiver of the pediatric requirements. Such studies would be impossible or highly
impractical because the condition does not exist in pediatric patients.

11.

Other Relevant Regulatory Issues

Tradename Review: The Division of Medication Error Prevention and Analysis reviewed the
tradename Addyi and found it acceptable on July 9, 2013. The tradename will need to undergo
re-review within 90 days prior to an approval action. See the review by Walter Fava, R.Ph.,
M.S.Ed. for details.
Financial Disclosures: The clinical reviewers and Dr. Chang have reviewed the financial
disclosure information and have identified no concerns for bias based on potential conflicts of
interest. I agree with Dr. Chang that the total payment of ~$43,000 from Boehringer-Ingelheim
to one investigator for consulting activities is not likely to impact conclusions even if this
(b)
payment could have introduced bias. This investigator enrolled (6) % of patients into the new
phase 3 trial.
Site Inspections: The Office of Scientific Investigations (OSI) inspected three clinical sites for
the new phase 3 trial. Dr. Lee’s site contributed 28 patients to the modified intent-to-treat
population and was chosen because of a large treatment effect for the co-primary endpoints.
Dr. Ackerman’s site was chosen because it had the highest enrollment, contributing 50 patients
to the modified intent-to-treat population. Dr. Katz’s site was chosen because it had not been
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inspected recently and also had sizeable enrollment, contributing 39 patients to the modified
intent-to-treat population. Both Dr. Ackerman’s site and Dr. Katz’s site were classified as NAI
(No deviation from regulations) by the inspector as there were no significant discrepancies or
regulatory violations. The inspector issued a Form FDA 483 to Dr. Lee’s site based on various
observations that were isolated, sporadic, and randomly distributed across treatment groups. I
agree that these findings are unlikely to affect the key efficacy and safety conclusions. See the
review by Roy Blay, Ph.D. for details.

12.

Labeling

Labeling is deferred for this cycle because the recommendation is a Complete Response.

13.
•

Decision/Action/Risk Benefit Assessment

Regulatory Action

Complete Response
•

Risk Benefit Assessment

The Applicant has consistently shown only a modest improvement in the placebo-corrected
treatment responses for the number of SSEs and for sexual desire, as assessed using the FSFI
sexual desire domain. For example, across the phase 3 trials, flibanserin results in a median
increase over placebo of 1 or fewer SSEs per month. I am not convinced that these modest
treatment effects offset flibanserin’s substantial safety concerns. In addition, I continue to have
concerns regarding the use of the FSFI for assessing sexual desire. These concerns center on
the long recall period and content validity. With respect to the recall period, the Applicant has
shown comparable results with a 7-day recall and 28-day recall period. However, there is no
comparison to a 24-hour recall or event-based recall period. Therefore, as discussed by
SEALD, these data do not show that these longer recall periods provide a valid, precise
assessment of sexual desire when patients are attempting to recall instances of thoughts,
feelings and fantasies. With respect to content validity, results from the two validation studies
showed only 50% of subjects in one study and 70% of subjects in the other study considered
the FSFI to capture their feelings about reduced sexual desire.
In addition, it is unclear how healthcare providers would identify appropriate candidates for
flibanserin, if approved. The Applicant is proposing that healthcare providers use the
“Decreased Sexual Desire Screener” but it does not appear that this screening method was
used in the context of flibanserin’s clinical program. Also, flibanserin was studied in patients
with HSDD, a condition that has been replaced by female sexual interest/arousal disorder in
the newly revised DSM. The impact of this change in DSM criteria on the appropriate
selection of patients for treatment with flibanserin is unclear. In addition, the potential for
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widespread use in patients who are not necessarily appropriate candidates for this therapy is a
concern.
In the backdrop of these residual efficacy issues, there are important safety concerns that
particularly center on the somnolence and sedative effects of flibanserin and the potential for
serious accidental injury as well as effects of flibanserin on blood pressure and the potential
for syncope. Some of these important safety concerns are exacerbated by drug interactions and
co-administered alcohol. The Applicant’s view is that these safety concerns can be handled via
labeling but it is not clear that labeling alone can assure safe use given the nature, severity, and
potential sequelae of these events. Even though dosing is proposed at bedtime, this is also
insufficient to mitigate concerns because not all patients will adhere to these dosing directions
or refrain from use of concomitant drugs or alcohol. Also, a patient who takes flibanserin at
bedtime may still experience important adverse events if the patient subsequently does not go
immediately to bed, if the patient awakens in the night (e.g., to go to the restroom) or if there
are residual effects the next day (due to flibanserin’s long half-life).
Based on the considerations above, I agree with the clinical review team and the CrossDiscipline Team Leader that this NDA should receive another Complete Response. As a path
forward, the Applicant will need to address the outstanding efficacy concerns described above
and should consider evaluating flibanserin in patients with more severe disease at baseline –
these patients could potentially derive more benefit from flibanserin which could help offset
the significant safety concerns. In the Complete Response, the Applicant will also need to
provide additional data (e.g., information on other metabolic pathways for flibanserin, impact
of flibanserin on driving) and propose strategies for mitigating risks. After the Applicant has
addressed the deficiencies in our Complete Response letter, it may be beneficial to convene
another advisory committee meeting to discuss the benefit/risk profile of flibanserin.
•

Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies

None at this time.
•

Recommendation for other Postmarketing Requirements and Commitments

None at this time.
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Center for Drug Evaluation and Research (CDER)
Office of New Drugs (OND)
Office of Drug Evaluation (ODE) III
Division of Bone, Reproductive, and Urologic Products (DBRUP)
Clinical Memorandum
September 17, 2015
To:

NDA 022526

From:

Christina Chang, M.D., M.P.H. – Clinical Team Leader, DBRUP

Through:

Hylton Joffe, M.D., M.M.Sc. – Division Director, DBRUP

This memorandum serves to amend information contained in the September 27, 2013 Complete
Response Letter (CRL), and related reviews.
In the CRL, item 1d under the Clinical Safety section documents the Division’s assessment
concerning the incidences of accidental injuries temporally related to sedation that were observed
in the Phase 3 clinical program for both flibanserin and placebo. Item 1d states:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (74% vs. 37%).”
Based on further communication with the Applicant and re-analysis of the data, the Division
determined that the two percentages stated in this paragraph and in the related reviews were
incorrect. The paragraph should state:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (21% vs. 6%).”
The revised percentages also apply to the corresponding text in the related reviews. The correct
information is conveyed in the final, approved labeling.
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NDA 22-526
Sprout Pharmaceuticals, Inc. (Sprout)
March 29, 2013
September 29, 2013
Addyi/Flibanserin
Oral Tablet 100 mg
Treatment of Hypoactive Sexual Desire Disorder in
Premenopausal Women
Complete Response

1. Introduction
This is a summary review for the resubmission of flibanserin, a serotonin 5-HT1A agonist
and 5-HT2A antagonist intended for the treatment of hypoactive sexual desire dysfunction
(HSDD) in premenopausal women. The original application received a Complete
Response (CR) action on August 27, 2010, as FDA determined the overall benefit/risk
profile of flibanserin to be unfavorable.
Deficiencies pertaining to both efficacy and safety were identified in the previous review
cycle. With respect to efficacy, one of the two co-primary endpoints – change from
baseline in sexual desire as measured by daily electronic diary (eDiary) – failed to attain
statistical significance in both pivotal Phase 3 trials submitted. Efficacy as demonstrated
by the other co-primary endpoint – change from baseline in the number of satisfying
sexual events (SSEs) – was modest at best; in both Phase 3 trials, flibanserin resulted in a
placebo-subtracted, median increase of 0.5 to 1.0 SSE per month.
In terms of safety, FDA noted concerns with the overall tolerability for flibanserin,
particularly in women with co-morbidities (such as depression or substance dependence)
and in women taking concomitant medications (including medications active via the
central nervous system or inhibiting activities of the CYP3A4 isoenzyme). There was
also concern related to the extent of dropouts due to adverse events in the two pivotal
Phase 3 trials (15%). Following the review of safety data derived from 4,860
premenopausal women with HSDD exposed to flibanserin during clinical development
(1,543 of these women were exposed to 100 mg qhs in Phase 3 placebo-controlled trials),
FDA concluded that the population studied in the program was too homogeneous to
enable a full characterization of flibanserin’s adverse profile. This absence of a broad
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population in the clinical program limited the generalizability of available safety data to
the target population likely to use this product.

2. Background
In 1987, HSDD became formally classified under Sexual Dysfunctions by the American
Psychiatric Association in the 3rd edition of the Diagnostic and Statistical Manual of
Mental Disorder (DSM). 1 Its essential feature is “a deficiency or absence of sexual
fantasies and desire for sexual activity (criterion A),” causing “marked distress or
interpersonal difficulty (criterion B).” Additionally, this disorder is not better accounted
for by a general medical, other psychiatric, or a substance or drug-related condition
(criterion C). HSDD, along with disorders in arousal, orgasm, and sexual pain in women,
are collectively designated female sexual disorder (FSD). The classification of HSDD
and its diagnostic criteria were maintained in subsequent versions of the DSM until
2013. 2
To date, flibanserin has not been granted marketing authorization in any jurisdiction
outside the United States. Currently, there are no approved pharmacotherapies for
treating female HSDD or any other disorders under the FSD classification in the U.S.
FSD is treated with psychological therapy using behavioral intervention, although
testosterone has been used off-label for treating HSDD. Of note, a testosterone patch was
available in Europe for approximately six years before being withdrawn for business
reasons. 3
Estimates of the prevalence of HSDD in U.S. women vary widely, depending on the
instruments used for assessment as well as menopausal status of the women studied.
Two large survey studies have estimated the prevalence of HSDD in U.S. premenopausal
women to be 7.7% to 14%, 4,5 potentially affecting 5.5 to 8.6 million U.S. women ages 20
to 49. However, it appears that the true prevalence of HSDD in the U.S. is not known, as
the validity of these estimates should be questioned for two reasons. First, survey data
are subject to inherent biases in the study design (i.e., selection and recall biases, etc.).
Second, the instruments used to measure sexual function in either of these survey studies
1

Diagnostic and statistical manual of mental disorder – 3rd ed, revised: DSM-III-R. Washington, DC:
American Psychiatric Association, 1987.
2
DSM-IV, published in 1994; DSM-IV, primary care version, published in 1995; and DSM-IV-TR (text
revision), published in 2000. Note that the DSM-V, published in May 2013, has merged HSDD and female
sexual arousal disorder (FSAD) into a combined classification, “female sexual interest/arousal disorder
(FSI/AD)”.
3
In 2006, Intrinsa TTS (testosterone transdermal system) was approved in Europe for the treatment of
HSDD in surgically menopausal women on concomitant estrogen replacement. In 2012, the marketing
authorization holder, Warner Chilcott, voluntarily withdrew the marketing authorization for “commercial
reasons.”
4
West SL, D’Aloisio AA, Agans RP, Kalsbeek WD, Borisov NN, et al. Prevalence of low sexual desire
and hypoactive sexual desire disorder in a nationally representative sample of U.S. women. Arch Intern
Med 2008;168:1441-9.
5
Leiblum SR, Koochaki PE, Rodenberg CA, Barton IP, Rosen RC. Hypoactive sexual desire disorder in
postmenopausal women: U.S. results from the Women’s International Study of Health and Sexuality
(WISHeS). Menopause 2006;13:46-56.
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have never been available in the public domain for content validation. Specifically, in
Leiblum et al., only 8.2% (2050/25000) of women who were sent screening material from
a market research database completed the questionnaires; in West et al., only 4.8%
(2207/45562) of the households extracted by a national probability sample completed the
questionnaires. Additionally, the survey questionnaires used in both of these studies had
(b) (4)
been developed by
). The questionnaires were: the desire domain items from the
37-item Profile of Female Sexual Function (PFSF) 6 and the 7-item Personal Distress
Scale (PDS). 7 The precise number of items in the desire domain of PFSF is not known.
Lastly, both instruments used a 30-day recall period for capturing subject responses, an
approach that is problematic, as discussed under Section 7.2.3 of this review.

2.1 Regulatory History
The development program for flibanserin as a treatment of HSDD was carried out under
(b) (4)
IND
, which was initially opened in 1996 by Beohringer Ingelheim (BI) to
evaluate flibanserin as an antidepressant/anxiolytic due to its 5-HT1A receptor agonist
activity. BI ultimately concluded that flibanserin compared unfavorably with available
selective serotonin reuptake inhibitors (SSRIs) as a treatment for depression and
abandoned further development for this indication. However, in Phase 2 trials,
flibanserin appeared superior to both placebo and SSRIs with respect to maintaining
sexual function in subjects with major depression. 8 This finding underlined the 2002 BI
decision to pursue development of flibanserin as a treatment of female HSDD.
The following is a chronologic summary of key communications between FDA and the
Applicant 9 based on my review of the regulatory documents:
1. End-of-Phase 2 (EOP2) meeting held on April 21, 2005:
a. Consistent with the diagnostic criteria for HSDD, the Division requested
that change in SSEs and the level of sexual desire be assessed as coprimary endpoints, with change in distress related to HSDD assessed as a
secondary endpoint. The change in each co-primary endpoint from
baseline, relative to the changes observed in the placebo-treated subjects,
should be both statistically significant and clinically meaningful to support
efficacy.
b. Both the Division and the Study Endpoint and Label Development Team
(SEALD) agreed that the eDiary is the appropriate instrument for
collecting data on SSEs.
6

DeRogatis L, Rust J, Golombok S, Bouchard C, Nightigall L, et al. Validation of the Profile of Female
Sexual Function (PFSF) in surgically and naturally menopausal women. J Sex Merital Ther 2004;30:25-36.
7
DeRogatis L, Rust J, Golombok S, Kuznicki J, Rodenberg C, et al. A patient-generated, multinational
inventory to measure distress associated with low desire. Abstract presented at: the Annual Meeting of the
International Society for the Study of Women’s Sexual Health, October 28-31; 2004; Atlanta, GA.
8
Based on a question “How strong is your sex drive?” included in the Arizona Sexual Experiences Scale
(ASEX).
9
Sprout Pharmaceuticals, the current Applicant, acquired worldwide rights to flibanserin from BI in 2012.
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c. FDA also recommended that the eDiary could be an appropriate
instrument for collecting data on sexual desire, if the desire question is not
linked to any specific sexual event. FDA also gave comments on
collection of SSE data. As the eDiary was then designed, the desire
question was conditional on the patient having had a sexual event.
However, FDA noted that this design assumed that all experience of desire
that does not culminate in a sexual event to be irrelevant for the purpose of
the trial; sexual thoughts that occur when or where the patient is unable to
act upon the desire would not be measured.
2. Special Protocol Assessment letter dated April 14, 2006:
a. The Division agreed with the proposed definition for a responder: an
increase of two SSEs per month and an increase of four “desire days (days
scored as moderate or strong for desire)” per month, provided that these
improvements are linked to the subject’s own determination of treatment
benefit – Patient Global Index of Improvement (PGI-I) answer of 1 or 2
(“very much improved” or “much improved” since start of study
treatment) in order to demonstrate clinical meaningfulness.
b. The Division did not agree with the use of the total score from the Female
Sexual Distress Scale-Revised (FSDS-R) instrument to assess distress,
citing lack of validation.
3. Guidance meeting held on October 10, 2007:
a. Data on sexual desire are only allowed a 24-hour entry window, as there
was more concern about recall bias for a mental state (desire) as opposed
to events (SSEs).
b. The Division reiterated that the total FSDS-R may not be used to measure
change in distress related to HSDD. However, response to Question 13 of
FSDS-R may be used as a secondary endpoint to measure change in
distress due to low sexual desire. Any missing data on Question 13 may
be imputed by last observation carried forward (LOCF) from results of
previous month.
4. Pre-NDA meeting held on January 8, 2009:
a. One of the agreed-upon co-primary endpoints for desire was the sexual
desire score based on the eDiary. However, the Division was informed
that this endpoint failed to attain statistical significance for 100 mg
flibanserin in the randomized, placebo-controlled, Phase 3 trials (Studies
511.71 and 511.75).
b. The Applicant requested modification of the analysis plan to use the score
on the two items focusing on desire from the Female Sexual Function
Index (FSFI) as the co-primary endpoint for desire. The Division
disagreed, citing long periods of recall (4 weeks) and lack of validation.
c. The Division advised that failure to meet efficacy for desire is not an
acceptable reason to alter the agreed-upon endpoint.
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5. NDA 22-526 filed on October 27, 2009; major findings:
a. The two randomized, placebo-controlled trials (Studies 511.71 and
511.75) demonstrated a statistically significant change from baseline in
only one of two co-primary endpoints (SSEs as measured by eDiary).
b. Flibanserin was indistinguishable from placebo for the other co-primary
endpoint (the intensity of desire as measured by the eDiary).
c. Because 100 mg flibanserin failed to demonstrate statistically significant
improvements in both co-primary efficacy endpoints, according to the
protocol and statistical analysis plans, analysis of secondary endpoints
should not have been conducted. Nevertheless, the Applicant went
forward with the analyses of FSFI-desire items and distress, both
secondary efficacy endpoints and both attained statistical significance.
d. Entry criteria were too restrictive for Phase 3 trials to allow a full
evaluation of efficacy or safety in the target population of women who
experience HSDD.
6. Meeting of the Advisory Committee on Reproductive Health Drugs, held on June
18, 2010:
a. All 11 members of the committee voted against approving flibanserin to
treat HSDD. All concluded that flibanserin’s efficacy as demonstrated did
not outweigh the risks.
7. Type A (Post-AC) meeting on July 22, 2010, prior to action date:
a. The Division “continues to require that a co-primary efficacy endpoint of
change in satisfactory sexual events (SSEs) be evaluated to support a
marketing application for an HSDD product.”
b. Regarding acceptability of using the FSFI desire domain to support a
regulatory decision:
i. “The measure’s performance should be evaluated and confirmed in
any future studies and in exploratory analyses of the currently
ongoing trial.” But additional issues remain unresolved, including
validity of the 28-day recall period, validity of the response
options, whether the optimal treatment population has been
studied, or whether future studies should be limited to more
severely affected subjects.
ii. FSFI desire domain “could be accepted as the co-primary efficacy
endpoint for measurement of desire, “contingent upon the
Applicant demonstrating that [it] is a well-developed and reliable
instrument with adequate content validity including recall validity,
and acceptable measurement properties.”
c. Regarding Phase 3 Study 511.147 (already ongoing when this meeting
occurred):
i. Following review of the Applicant’s response to all the issues
relating to Patient Reported Outcome (PRO) instruments, the
Division “may be able to provide further guidance as to the value
of Study 511.147 in supporting a regulatory submission.”
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ii. “Follow all subjects for the full trial duration, even if they
discontinue study drug.” This follows the observation from
previous Phase 3 trials that approximately 30% of efficacy data
were lost due to protocol mandated early termination.
iii. “Minimize the exclusion criteria and prohibited medications in
order to provide data on a study population that will easily
generalize to the target market.”
iv. “Evaluate daily recording of desire, but allowing a longer lock-out
period (e.g., allow data entry up to 72 hours, rather than limiting to
24-hours as done in [previous] studies).”
d. Safety issues to be addressed pre-approval:
i. The Division recommended that “a placebo-controlled trial of
flibanserin be conducted in a broad population of women with
HSDD.” Exclusion criteria, which were extensive in trials
conducted to date, should be limited so the trial can include, for
example, women with mild psychiatric disorder, women taking
concomitant medications including triptans or other centrally
acting drugs.
ii. Address safety with concomitant CYP3A4 inhibitors.
iii. Address safety with concomitant use of selective serotonin or
norepinephrine reuptake inhibitors (SS/NRIs). “The ongoing
Phase 3b safety study of flibanserin in women taking an SSRI or
SNRI is likely to provide needed clarification on this issue.”
iv. Ongoing and future clinical trials in the HSDD population (both
pre- and post-menopausal) should include monitoring for and
analysis of the frequency of the risk for depression and accidental
injuries.
v. Evaluate the effect of simultaneous flibanserin and alcohol use.
vi. To evaluate the risk of syncope, assess the effect of
supratherapeutic flibanserin exposure on orthostatic vital signs in
healthy individuals in a Phase 1 study.
8. CR action issued on August 27, 2010, citing numerous deficiencies and potential
paths for their resolution:
a. A new clinical trial is recommended to assess the effects of flibanserin on
SSEs and sexual desire (as co-primary endpoints), and HSDD-related
distress (as a key secondary endpoint).
i. Instrument used to measure sexual desire should have adequate
content validity, including recall validity. Provide evidence that the
assessment schedule of the proposed instrument to measure sexual
desire can adequately capture the subject’s entire range of
experiences over the assessment period.
ii. Entry criteria should be less restrictive to allow assessment of comorbid conditions (such as mild depression and anxiety) and use of
concomitant medications in the enrolled subjects.
Page 6 of 54

Reference ID: 3379541

Cross-Discipline Team Leader Review
NDA 22-526
Flibanserin Oral Tablet 100 mg

b.

c.
d.

e.
f.

g.

iii. Special Protocol Assessment (SPA) review of trial protocol is
recommended prior to trial initiation.
Conduct drug-drug interaction studies to evaluate the effect of coadministration of 100 flibanserin with:
i. Moderate CYP3A4 inducers
ii. Moderate CYP3A4 inhibitors
iii. Alcohol
Provide a meta-analysis of PK/safety data in women who received
flibanserin and oral contraceptives concurrently.
Complete the 12-week double-blind, placebo-controlled study (Study
511.114) to assess the safety of concomitant use of 100 mg flibanserin
with SS/NRIs.
Conduct a PK/PD safety study using supra-therapeutic doses of flibanserin
to better characterize the risks for syncope-related events.
Assess incidence of accidental injuries (falls, automobile accidents, etc.) in
flibanserin- and placebo-treated subjects in ongoing and future clinical
trials.
Conduct a human abuse potential study to assess whether physical
dependence associated with flibanserin use warrants scheduling under the
Controlled Substances Act.

9. Pre-NDA meeting held on April 26, 2012 to discuss resubmission of the
marketing application:
a. Whether desire as assessed by the FSFI instrument can be used as a coprimary endpoint (rather than desire measured by the eDiary) to establish
efficacy would be a matter of review.
b. The Division reiterated the recommendation to use Question 13 of the
FSDS-R as a measure of personal distress associated with HSDD.

2.2 Overview of Current Submission
This Complete Response was submitted on March 29, 2013 and includes data from the
following:
1. 5 pharmacokinetic (PK) studies
2. 2 PK/pharmacodynamic (PD) studies
3. 7 efficacy/safety trials for HSDD
These studies are summarized in Table 1 and Table 2 below.
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Table 1. Overview of PK/PD studies submitted in this Complete Response
Study
SPR12-01

SPR12-02
SPR12-03
SPR12-04

Objective
Effect of moderate
CYP3A4 inhibitors
(fluconazole and
grapefruit juice)
Effect of moderate
CYP3A4 inducers
(etravirine)
Effect of ethanol and
flibanserin on PK/PD
Effect of standard and
supratherapeutic doses
of flibanserin on PK

Design

Flibanserin dose
PK/PD studies
O, R, 2-way
100 mg
crossover

Subjects

Duration

26 healthy females

SD

O, R, 2-way
crossover

100 mg

30 healthy females

SD

O, R, 5-way
crossover
O, R, DB, PC,
1st phase: 3way
crossover
2nd phase:
parallel
group, dose
escalation
DB, R, 6-way
crossover

100 mg

25 (23 males; 2
females)
20 healthy females

SD

36 healthy
recreational
polydrug users (26
males and 10
females)
40 females with
HSDD

3 doses

1st phase: 100, 150,
and 200 mg
2nd phase: 250 and 300
mg
*administration of 300
mg dose was cancelled
due to safety concerns
100, 200, 250 mg

SPR12-05

Evaluate abuse
potential of flibanserin
compared to zolpidem

511.146

Effect of age in
postmenopausal women

O,

100 mg

511.158

Effect of multiple dose
flibanserin on SD
digoxin

O, R, 2-way
crossover

100 mg

24 healthy subjects
(11 males and 13
females)

2 doses in
1st phase;
SD in 2nd
phase

SD, 7 days
(steady
state)
5 days

Table 2. Overview of efficacy/safety trials in this Complete Response
Efficacy
100 mg

511.147

Pivotal efficacy

R, DB, PC

511.114

Safety, tolerability,
and withdraw

DB, PC,
parallel-group

511.130

Efficacy, safety, and
tolerability
Efficacy, safety, and
tolerability
Long-term efficacy
and safety, flexible
dose

DB, PC

Long-term efficacy
and safety, flexible
dose

O, uncontrolled

511.156
511.84

511.118

511.133

50 mg x 14 days then
uptitration to 100 mg
vs.
100 mg
100 mg

DB, PC,
parallel-group
O, uncontrolled

50 mg x 14 days then
uptitration to 100 mg
25 mg bid
50 mg bid
50 mg qhs
100 mg qhs
25 mg bid
50 mg bid
50 mg qhs
100 mg qhs
100 mg

1736 females with HSDD
180 females on SSRI or
SNRI with decreased desire

24
weeks
12
weeks

1997 postmenopausal
females with HSDD
1612 postmenopausal
females with HSDD
1814 female patients with
HSDD

24
weeks
24
weeks
52
weeks

480 female patients with
HSDD; conducted in the
E.U.

28
weeks

Long-term efficacy
O, uncontrolled
708 females, pre- and postand safety
menopausal, with HSDD
R = randomized; DB = double-blind; PC = placebo-controlled; O = open-label; SD = single-dose
SSRI = selective serotonin reuptake inhibitors; SNRI = serotonin/norepinephrine reuptake inhibitors
Sources: CR dated March 29, 2013, Module 5.2 Tabular listing of clinical studies and Module 5 Study reports
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Of the seven efficacy trials listed, only Studies 511.147 and 511.114 are relevant to this
Complete Response. Two of the efficacy trials (Studies 511.130 and 511.156), assessing
flibanserin for HSDD in postmenopausal women, were not extensively reviewed because
(b) (4)
the Applicant is not
seeking to market flibanserin as an HSDD treatment in
postmenopausal women. Two of the open-label safety extension trials (Studies 511.84
and 511.118) were already reviewed as part of the original NDA. The remaining openlabel extension trial, Study 511.133, received targeted review for safety signals of
concern.

2.3 Review Strategy
In preparing this review, I have considered the applicant’s submissions to both review
cycles, transcript of the 2010 meeting of Advisory Committee for Reproductive Health
Drugs, and the following FDA reviews:
1. Primary clinical review (Dr. Dan Davis for efficacy and Dr. Olivia Easley for
safety, DBRUP)
2. Statistical review (Dr. Kate Dwyer, Office of Biometrics)
3. Clinical pharmacology review (Dr. LaiMing Lee, Division of Clinical
Pharmacology 3/Office of Translational Science)
4. Pharmacology/toxicology review (Dr. Alexander Jordan, DBRUP)
5. CMC review (Dr. Zhengfang Ge, Office of New Drug Quality Assessment,
ONDQA) and Biopharmaceutics review (Dr. Houda Mahayni, ONDQA).
6. Human Abuse Potential Study review (Dr. Katherine Bonson, Controlled
Substance Staff)
7. Clinical inspection summary review (Dr. Roy Blay, Office of Scientific
Investigation (OSI))
8. Consultative review by the SEALD Team
9. Consultative review by the Division of Neurology Products (DNP)
10. Proprietary name review (Walter Fava, Office of Medication Error Prevention and
Risk Management/Office of Surveillance and Epidemiology)

3. CMC/Device/Biopharmaceutics
3.1 General Product Quality Considerations
The drug substance, flibanserin, is a new molecular entity. Review of the original NDA
identified no CMC-related deficiencies.
In a review dated August 30, 2013, the CMC review team reaffirmed that the application
has provided sufficient information to assure identity, strength, purity, and quality of the
drug product.

3.2 Biopharmaceutics
Subsequent to Sprout’s acquisition of flibanserin from BI, one alteration was made to the
composition and components of the drug product. This change involves using a new
Page 9 of 54
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colorant as a coating agent for the oral tablet and necessitates new data to support the
dissolution profile. An assessment by the biopharmaceutics review team found the
dissolution data adequate. Per a review dated August 7, 2013, the biopharmaceutics
review team recommended approval of this NDA from their perspective.

3.3 Facilities Review/Inspection
Since Sprout contracts with BI, the original owner of this application, for the
manufacturing of the drug product, the manufacturing and testing facilities remain
unchanged. Per the CMC review team, these facilities were evaluated by the Office of
Compliance, which issued an overall “Acceptable” recommendation on September 10,
2013.
CDTL comment:
Other than labeling, there are no outstanding CMC or biopharmaceutics issues.

4. Nonclinical Pharmacology/Toxicology
There were no outstanding nonclinical issues remaining from the previous review cycle;
no new nonclinical data were included in this resubmission.10 In a review dated
September 6, 2013, the pharmacology/toxicology review team again noted no outstanding
issues from the nonclinical perspective.
The nonclinical review team reiterated the opinion that, “based on the weight of the
evidence, [the team] considered flibanserin to be non-genotoxic.” In vitro testing for
flibanserin’s mutagenic potential was negative in bacteria or Chinese hamster ovary cell,
but was positive in the human lymphocyte assay. In vivo testing was negative in both the
rat micronucleus assay and the Comet assay for DNA damage.
Regarding teratogenic effects, the pharm/tox review team had the following comments:
“In reproduction toxicity studies in rats given flibanserin during the period of
organogenesis, there were sporadic malformations at exposures ≥ 3 times human
exposure based on drug blood levels (AUC). In rabbit reproduction studies, there
was an increase in resorptions at 26-times human exposure but there was no
increase in fetal malformations. There are no adequate and well controlled
studies of flibanserin in pregnant women. Flibanserin should be used during
pregnancy only if the potential benefit justifies the potential risk to the fetus.”
Carcinogenicity data submitted in the original NDA showed that oral administration of
flibanserin for two years produced a significant dose-related increase in the incidence of
malignant mammary gland carcinoma in female mice at drug levels approximately 3 and
10 times the proposed clinical dose. This effect was not seen in female rats. The
pharm/tox reviewer stated that the “incidence (percent) of mice with mammary cancer
only slightly exceeded the historical control incidence…thus the risk, if any, for breast
10

Nonclinical review, original NDA review, dated July 7, 2010.
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cancer in women seems slight.” The carcinogenicity data also showed that, in male and
female mice, flibanserin administration increased the incidence of hepatocellular
carcinomas at exposures approximately 10 times the proposed clinical dose.
CDTL comment:
Although it is somewhat reassuring that the mammary tumor signal was only observed in
one species, I do not believe this signal should be readily dismissed. It is worth noting
that the incidence of mammary carcinoma in mice was dose-related and had a relatively
small margin (occurring at 3 times the proposed clinical dose). The carcinogenicity
findings were presented to the Executive Carcinogenicity Assessment Committee (CAC)
on May 19, 2008. 11 The committee concurred that “the increased incidences
of…mammary adenocarcinomas plus adenocanthomas (combined) were drug related in
female mice.” In the review for the original NDA, the pharm/tox reviewer recommended
contraindicating the use of flibanserin in women with a personal or a family history of
breast cancer. However, the reviewer is no longer recommending a contraindication in
his review for this resubmission based on a reconsideration of the weight of the evidence.
Given the discordant findings of mammary tumor potential in mice and rats, I agree with
the pharm/tox review team that additional nonclinical studies would not be helpful in
clarifying this risk in humans. However, because the mechanism of mammary tumor
development in mice is not known, absence of this signal in rats cannot completely
exclude a clinical risk. According to the National Cancer Institute’s estimates, 12.4% of
U.S. women will be diagnosed with breast cancer in their lifetime. 12 Although
contraindicating flibanserin in women with a personal or family history of breast cancer
may render a substantial proportion of women ineligible for this product, I believe such a
contraindication would be informative to prescribers and patients before this risk is
further clarified. If flibanserin is approved in a future cycle, the Applicant should be
required to conduct a prospective investigation post-approval to quantify potential
increased risks for breast carcinoma.
Finally, an issue pertaining to the pharmacology of a major metabolite of flibanserin is
worth noting; this issue was not fully resolved during the original NDA review. This
metabolite, TFMPP, is known to be a partial agonist for the serotonin 5-HT2B receptor,
which has been associated with development of cardiac valvulopathy. The 2010 CR
letter requested that the Applicant “[e]valuate whether flibanserin has agonist properties
at the 5-HT2B receptor site. If flibanserin is found to have such properties, further
assessment of its ability to induce valvulopathy, an adverse event known to be associated
with this receptor site, would be warranted.” According to the pharm/tox reviewer, “the
raw data show…at the 2B receptor, TFMPP is both a partial agonist and antagonist, with
an EC50 at slightly less than 1 uM.” 13 The review team concluded that “the activity of

11

Executive CAC meeting minutes, dated may 29, 2008.
Breast Cancer Risk in American Women. National Cancer Institute Fact Sheet,
http://www.cancer.gov/cancertopics/factsheet/detection/probability-breast-cancer#r1.
13
Internal electronic mail from pharm/tox reviewer, June 5, 2013 at 2:35 pm.
12
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TFMPP at 5-HT2B receptor would not present a clinical risk,” 14 given the small
concentration of TFMPP (< 2% of flibanserin) 15 and the fact that TFMPP is not a full
agonist at 5-HT2B. Similarly, flibanserin itself is only a partial agonist at the 2B receptor.
Drugs known to induce valvulopathy are all potent, full agonists at 5-HT2B. 16,17
CDTL comment:
I concur with the team’s conclusion that TFMPP does not present a clinical risk in
inducing cardiac valvulopathy.

5. Clinical Pharmacology
5.1 Findings From Previous Review Cycle
Flibanserin is rapidly absorbed, achieving maximum concentration (Tmax) one hour
following oral administration. The elimination half-life is 9.3 hours following a single
100 mg dose and 11.4 hours at steady state, respectively. Steady state is achieved after
three days. According to the Applicant, flibanserin is primarily metabolized by CYP3A4
and less so by CYP2D6. Data from the original NDA showed that strong CYP3A4
inhibitors (such as ketoconazole) and hepatic impairment both significantly increased
exposure to 50 mg flibanserin (resulting in 4.5-fold increase in AUC). In contrast, coadministration with strong CYP3A4 inducers such as rifampin reduced flibanserin
exposure by 96%.
No significant QT prolongation effect was noted when a supratherapeutic dose of
flibanserin was studied (100 mg tid). However, central nervous system related adverse
events such as sedation and somnolence, were dose-related and correlated closely to
Tmax. 18
In the CR letter issued, there were five items related to drug-drug interactions (DDI) that
the applicant was asked to address: 19
1. “Conduct a drug-drug interactions study to evaluate the effect of coadministration of a moderate CYP3A4 inducer on the pharmacokinetic profile of
flibanserin.”
2. “Conduct a drug-drug interaction study to evaluate the pharmacokinetic profile
and safety of flibanserin 100 mg when co-administered with moderate CYP3A4
inhibitors.”
3. “Submit the final report of a meta-analysis of phase 1 pharmacokinetic and safety
data in women who received oral contraceptives and various doses of flibanserin
14

Clinical review for this resubmission, dated August 29, 2013.
Internal electronic mail from clinical pharmacology reviewer, June 6, 2013 at 5:07 pm
16
Hutcheson, JD, Setola V, Roth BL, and Merryman WD. Serotonin receptors and heart valve disease – It
was meant 2B. Pharmacology & Therapeutics. 132 (2011) 146-157.
17
Roth BL. Drugs and valvular heart disease. N Engl J Med. 2007 Jan 4; 356 (1): 6-9.
18
Clinical Pharmacology Review, original NDA, dated August 26, 2010.
19
CR letter dated August 27, 2010; comments under Efficacy #2 and Safety #1c, 1d, 1e, and 1f.
15
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concomitantly. A determination of the need for a drug-drug interaction study to
evaluate the pharmacokinetic profile and safety of flibanserin 100 mg when coadministered with weak CYP3A4 inhibitors will be made after FDA has
completed its review of your meta-analysis.”
4. “Conduct a drug-drug interaction study to determine the effect of simultaneous
administration of flibanserin 100 mg with alcohol. This study should assess the
tolerability and effects on pharmacodynamic endpoints, such as blood pressure
and orthostatic vital signs, in flibanserin-treated subjects ingesting alcohol as
compared to subjects on flibanserin alone.”
5. “Conduct a pharmacokinetic, pharmacodynamic, safety study in healthy
premenopausal women ingesting supra-therapeutic doses of flibanserin to assess
the effect of such exposure on orthostatic vital signs and the risk of syncope.”
The Applicant’s response to each of these items is discussed in subsections that follow.

5.1.1 Effect of Moderate CYP3A4 inducers
Study SPR-12-02 is a DDI study between flibanserin and etravirine, a moderate CYP3A4
inducer. Compared to 100 mg flibanserin given alone, co-administration of multiple
doses of etravirine and a single dose of flibanserin resulted in a decrease of 3.2% in
Cmax and a decrease of 20.6% in AUC0-inf. The clinical pharmacology review team
noted that there “may be” reduction in efficacy with concomitant administration of
flibanserin and moderate CYP3A4 inducers, since the 50 mg dose of flibanserin was not
effective for treatment of HSDD and dose proportionality has only been established from
100 to 250 mg flibanserin.

5.1.2 Effect of Moderate CYP3A4 inhibitors
The Applicant conducted Study SPR-12-01 to assess the effects of moderate CYP3A4
inhibitors (e.g., grapefruit juice and fluconazole) on flibanserin (100 mg) exposure.
Results indicate that a single dose of 100 mg flibanserin administered with regular
strength grapefruit juice, a moderate CYP3A4 inhibitor, resulted in an increase in Cmax
and AUC0-inf of 10% and 38%, respectively.
Results of the interaction between fluconazole and flibanserin were unexpected. Multiple
doses of 200 mg fluconazole, an inhibitor of multiple CYP enzymes, resulted in a 2.2fold increase in Cmax and 7.0-fold increase in the AUC0-inf of flibanserin. Additionally,
the mean terminal half-life of flibanserin increased from 10 to 23 hours. The 7-fold
increase in flibanserin exposure exceeded the 4.3-fold increase seen with ketoconazole, a
strong CYP3A4 inhibitor, seen in the original NDA. The clinical pharmacology review
team noted that fluconazole “is an inhibitor of multiple CYP enzymes (3A4, 2C9, and
2C19)” and that results of this study “suggest that flibanserin may be metabolized by
additional CYP enzymes.” The team recommended that the Applicant “identify enzymes
other than CYP3A4 that potentially contribute to the metabolism of flibanserin.”
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5.1.3 Effect of Weak CYP3A4 inhibitors
The Applicant provided a report of a meta-analysis (Report U10-2254-01) of Phase 1 PK
data in women who received concomitant oral contraceptives (OC) and various doses of
flibanserin. This analysis included seven studies in which a total of 39 subjects were
administered an OC and flibanserin doses ranging from 25 to 100 mg. The estrogen
component of OCs – ethinyl estradiol – is a weak CYP3A4 inhibitor. Subjects with renal
or hepatic impairment were excluded from this analysis. The reference population
consisted of 114 healthy females who received flibanserin only.
Based on the Applicant’s meta-analysis, total flibanserin exposure (AUC) was 1.42-fold
higher after single dose and 1.44-fold higher at steady state when oral contraceptives
were taken concomitantly. 20 Flibanserin peak exposure (Cmax) was 1.12-fold to 1.33fold higher after single dose and at steady state, respectively.

5.1.4 Effect of Concomitant Ethanol Administration
In response to the CR letter requesting a dedicated DDI study of flibanserin with ethanol,
the Applicant conducted Study SPR-12-03 to determine the effect of simultaneous
administration of 100 mg flibanserin and two concentrations of ethanol (0.4 g/kg and 0.8
g/kg, equivalent to 2 and 4 drinks, respectively). This study was a randomized, doubleblind, single-dose, five-way crossover study in 25 healthy subjects (23 male and 2
female) who had a history of moderate ethanol intake. The objectives were to assess
pharmacodynamic characteristics of flibanserin and safety.
Based on PK parameters, concomitant administration with ethanol does not appear to
increase flibanserin exposure. Flibanserin exposure as measured by partial AUC
(AUC0-4) decreased by 10.5% and 3.9% when flibanserin 100 mg was administered with
0.4 and 0.8 g/kg ethanol, respectively, compared to flibanserin alone. Mean flibanserin
AUCs with or without ethanol are shown in Table 3 below.
Table 3. Arithmetic mean (SD) plasma flibanserin AUC0-4 in healthy subjects following a single oral
100 mg dose of flibanserin given with and without ethanol

N = number of subjects; SD = standard deviation
Source: Table 14, page 56, Study report for SPR-12-03, Complete Response

In contrast, PD assessments suggested that ethanol augmented the effect of flibanserin on
somnolence and orthostatic vital signs. To assess somnolence, subjects completed a
20

CR dated March 29, 2013, Module 5.3.5.3 Amendment Study Report to 511-Meta-analysis PK3 (U102254-01).
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visual analog scale (VAS) up to 4 hours post-dose. When flibanserin was administered
alone, 67% of subjects reported experiencing somnolence. The addition of ethanol to
flibanserin intake increased the frequency of somnolence to approximately 74% and 92%
with 0.4 and 0.8 g/kg ethanol, respectively. Alcohol at both concentrations increased the
somnolence-inducing effect of flibanserin, although VAS for sedation was maximally
affected by flibanserin + 0.8 g/kg ethanol at 4 hours post-dose, as shown in Table 4
below. Following flibanserin administration alone, somnolence was reported in 66.7% of
subjects (16/ 24). Following dosing of 0.8 g/kg and 0.4 g/kg ethanol with flibanserin,
somnolence was reported in 91.7% (22/24) and 73.9% (17/23) of subjects, respectively.
Since VAS measurements were not collected beyond hour 4, the time course for recovery
from sedation is unknown.
CDTL comment:
Per the consult review dated July 31, 2013, the Division of Neurology Products (DNP)
commented that patient subjective evaluation of sedation (e.g., based on VAS) is known to
“correlate poorly with objective impairment.” Additional data, for example, from studies
using objective assessment of psychomotor function (e.g., a driving study), may be needed
to evaluate the risk of impairment from flibanserin with and without ethanol.
Table 4. Mean changes from baseline for sedation on VAS

mm = millimeters; SD = standard deviation; N = numbers of subjects included in mean change from baseline.
a
Baseline was defined as predose on Period 1, Day 1. N = 25 for all treatments.
b
Mean change and standard deviation shown with a maximum of 3 significant figures.
Source: Table 11, page 48, Study report for SPR-12-03, Complete Response

Study SPR-12-03 also assessed for orthostatic vital signs, characterized by an increase of
≥ 20 beats per minute (bpm) in pulse rate or a decrease of ≥ 20 mmHg in blood pressure
from sitting to standing position. Orthostatic hypotension was observed with flibanserin
alone and when flibanserin was co-administered with ethanol at both concentrations.
Observed effects on orthostatic vital signs are shown in Table 5 below.
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Table 5. Maximum number of subjects (%) meeting orthostatic criteria for SBP or pulse and
corresponding time points, Study SPR-12-03
Vital sign
parameter

SBP decrease
of ≥ 20 mmHg

High dose
Etoh + Fli
N = 24

High dose
Etoh + placebo
N = 25

Low dose Etoh
+ Fli
N = 23

Low dose Etoh
+ placebo
N = 24

Fli alone

3 (13),
Hour 2

1 (4),
Hour 3

5 (22),
Hour 3

2 (8),
Hour 1

2 (8),
Hour 2

N = 24

17 (71),
16 (64),
13 (57),
12 (50),
12 (50),
Pulse increase
Hour 3
Hour 3
Hour 1.5
Hour 1.5
Hour 3
of ≥ 20 bpm
Bpm = beats per minute; N = number of subjects; Fli = flibanserin
Source: adapted from Table 9, page 46, Study report for SPR-12-03, Complete Response submission and Table 57,
page 95 of clinical review.

CDTL comment:
Flibanserin appears to possess orthostasis-inducing properties, which is exacerbated by
concomitant ethanol administration. For two subjects (#s 123 and 110), orthostatic
hypotension episodes following dosing were associated with adverse events such as
syncope and dizziness that required placement in trendelenburg position and treatment
with ammonia salts. Another subject (#125) experienced severe dizziness. All three
subjects were administered flibanserin and 0.4 g/kg ethanol.
At 3 hours post-dose, orthostatic-range change in pulse rate was seen in 50% of subjects
given flibanserin alone and 71% of subjects given flibanserin in combination with the
higher ethanol dose. When given simultaneously with higher dose of ethanol, the effect of
flibanserin on pulse persists into hour 6, with 37.5% of subjects (9/24) continuing to
exhibit increased pulse rate ≥ 20 bpm. In contrast, 25.0% of subjects (6/25) given the
higher dose of ethanol with placebo had pulse increase of ≥ 20 bpm at hour 6, along with
8.3% of subjects (2/24) given flibanserin alone. 21
It should be emphasized that subjects in Study SPR-12-03 were accustomed to moderate
intake of ethanol (consuming an average of approximately 5 to 21 units of alcohol per
week). Despite FDA’s recommendation that the study enroll only women or at least have
a pre-specified minimum number of women, 22 Study SPR-12-03 enrolled predominantly
male subjects (23 of 25). Female patients who are naïve to the effect of ethanol would
likely respond more dramatically to the synergistic effect of flibanserin and ethanol.
Additional safety findings from this study are discussed under Section 8.4.5 of this
review.

5.1.5 Effect of Supra-Therapeutic Flibanserin Doses
In response to the CR letter, Study SPR-12-04 was conducted to assess tolerability and
PK/PD parameters of standard and supratherapeutic flibanserin doses. The study was a
2-period, 3-treatment, double-blind, placebo-controlled, single-dose study in 12 healthy
21

Table 9, page 46, Study report for SPR-12-03, Complete Response submission.
(b) (4)
(b) (4)
Advice letter under IND
dated
. Although the advice letter is silent on the
minimum number of women that should be included in SPR-12-05, the clinical review team recommended
(b) (4)
this minimum number to be about 15 (see clinical review dated
).
22
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female subjects. The primary objective was to evaluate orthostatic changes following
therapeutic and supratherapeutic single oral doses of flibanserin.
Period 1 was a sequential, ascending dose (100, 150, and 200 mg), cross-over study that
included 3 cohorts of 4 subjects each. Period 2 was a randomized, double-blind, placebocontrolled, ascending-dose (250 and 300 mg) study that included 2 cohorts of 8 subjects
each. Each cohort in Period 2 consisted of 6 flibanserin subjects and 2 placebo subjects.
PK results, as summarized in Table 6, showed that serum concentrations of flibanserin
increased in a dose-proportional manner. Across flibanserin dose range of 100 to 250
mg, the Cmax appeared to increase by approximately 25% for every 50 mg. For
flibanserin AUC, exposure appeared to be greater than dose-proportional at the highest
dose (250 mg).
Table 6. Arithmetic mean (SD) plasma flibanserin PK parameters in healthy premenopausal women
following a single oral dose of flibanserin
Period 1 (cohort 1-3)
Ascending dose, crossover (n = 12)
100 mg
150 mg
200 mg
N=8
N=8
N=7
1543 (511)
2674 (1099)
2982 (724)

Period 2
(cohort 4)
250 mg
N=6
5390 (1580)

PK
parameter
AUC0-inf
(hr∙ng/mL)
419 (206)
529 (246)
675 (241)
822 (615)
Cmax
(ng/mL)
0.75 (0.75 – 4.00)
1.00 (0.50 – 4.00) 1.00 (0.50 – 1.10)
0.875 (0.75 – 6.00)
Tmax (hr)
Source: page 47, clinical pharmacology review dated August 30, 2013 and Table 24, page 65, Study report, SPR-12-04

PD parameters – orthostatic vital signs – were also assessed. While blood pressure
response to flibanserin appeared less pronounced in this study, changes in pulse rates
occurred in a large proportion of subjects at all flibanserin doses. The response in pulse
rates is consistent with that observed in the flibanserin-only group in the ethanol study.
Observed effects on orthostatic vital signs are shown in Table 7 below.
Table 7. Maximum number of subjects (%) meeting orthostatic criteria for SBP or pulse and
corresponding time points, Study SPR-12-04
Vital sign
parameter

100 mg
N=8

SBP
decrease
of ≥ 20
mmHg

1 (13%),
Hour 1 and
hour 3

Period 1
150 mg
200 mg
N=8
N=7
0

1 (14),
Hour 0.5

Placebo
N = 12
0

Period 2
250 mg
Placebo
N=6
N=2
1 (17),
Hour 48

5 (63),
4 (50),
3 (43),
3 (25),
3 (50),
Pulse
Hour 1 and
Hour 1
Hour 2 and
Hour 48
Hour 2 and
increase
hour 2
hour 4
hour 3
of ≥ 20
bpm
Source: adapted from Tables 72/73 of clinical review and Tables 16/17 of Study report, SPR-12-04

0

1 (50),
Hour 48

During Period 1 of the study, drug-related adverse events were reported in 100% of
subjects receiving a single dose of flibanserin and in 41.7% of subjects (5/12) receiving a
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single dose of placebo. During Period 2, drug-related adverse events were reported in
100% of subjects (6/6) in the 250 mg flibanserin group and 0% of subjects (0/2) in the
placebo group.
Importantly, dose escalation was stopped after cohort 4 (250 mg) because a review of the
blinded safety results showed that the protocol-specified stopping criteria had been met
(i.e., 3 of 8 subjects experienced moderate or severe adverse events that were considered
possibly or probably related to study medication). In cohort 4 (250 mg flibanserin
group), severe fatigue, severe somnolence, and severe disorientation were each reported
by one subject. Therefore, the planned testing of 300 mg flibanserin in the final cohort
was not performed.
CDTL comment:
I agree with the primary clinical reviewer that supra-therapeutic doses of flibanserin may
be poorly tolerated. Approximately half of subjects given flibanserin at any dose
exhibited orthostatic hypotension. Additionally, it is concerning that somnolence was
reported frequently in all flibanserin treatment periods: 75.0% (6/8) of subjects who
received 100 mg flibanserin; 62.5% (5/8) of subjects who received 150 mg flibanserin;
85.7% (6/7) of subjects who received 200 mg flibanserin; 83.3% (5/6) of subjects who
received 250 mg flibanserin. The reader is referred to additional discussion in Section 8
for comments regarding these two safety issues.

5.2 Additional Information
(b) (4)

Although data in postmenopausal women are not part of responses to the CR
letter, they underscore the realization that the current understanding of flibanserin’s
metabolic pathways is likely incomplete.
(b) (4)
(b) (4)
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5.2.2 Effect of Digoxin
(b) (4)

the original Applicant (BI) opted to evaluate the potential in
vivo interaction of digoxin and flibanserin. Digoxin is a substrate of P-gp and is
commonly used as a probe in DDIs to evaluate potential P-gp substrates and/or inhibitors.
In Study 511.158, following pre-treatment with flibanserin, subjects were randomized to
receive flibanserin and digoxin (test group) or digoxin alone (reference group).
Following multiple doses of 100 mg flibanserin co-administered with a single dose of 0.5
mg digoxin, digoxin exposure increased by 46% and 96% for Cmax and AUC0-inf,
respectively. The clinical pharmacology review team concluded that a “96% increase in
digoxin AUC suggests flibanserin is a P-gp inhibitor.” Due to the narrow margin for
efficacy and safety, this increase in digoxin systemic exposure is clinically concerning;
the team also recommended that labeling include monitoring for digoxin toxicity and
digoxin dose reduction if flibanserin is used in patients on digoxin therapy.
CDTL comment:
The existing database already underscores the difficulty in addressing safety concerns
(b) (4)
regarding drug-drug interactions in premenopausal women.

Per their review dated August 29, 2013, the clinical pharmacology review team found
that “the original NDA and this resubmission acceptable from a Clinical Pharmacology
perspective pending agreement on the labeling language.” The team recommends that
the Applicant “identify enzymes other than CYP3A4 that contribute to the metabolism of
flibanserin as a [postmarketing requirement] if the application is approved or in a
Resubmission if the NDA is issued a Complete Response.”
CDTL comment:
I do not agree that identification of other metabolic pathways can be deferred to postapproval. Whether flibanserin has potential interactions with CYP2C9 or CYP2C19
should be clarified prior to approval, given the safety implications.

6. Clinical Microbiology
This is not applicable since the proposed product is an oral tablet.
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7. Clinical/Statistical – Efficacy
7.1 Findings From Previous Review Cycle
The original NDA included data from nine Phase 2/3 trials and evaluated several dosing
regimens, including 50 mg flibanserin qhs, 25 mg bid, 50 mg bid (with uptitration, from
50 mg qhs), and 100 mg qhs (with uptitration from 50 mg qhs). Following review of the
original application, the 2010 CR letter noted that “[there was] lack of substantial
evidence that flibanserin is effective for the treatment of hypoactive sexual desire
disorder (HSDD) in premenopausal women.” Two pivotal Phase 3 trials – Study 511.71
and 511.75 – failed to demonstrate statistical significance for one of the two prespecified, co-primary endpoints (sexual desire). The other co-primary endpoint, change
from baseline in the number of SSEs (standardized) at weeks 21-24, did meet statistical
significance. However, the magnitude of treatment effect demonstrated by change in
SSEs was numerically small. The median treatment difference was 1.0 SSE in Study
511.71 and 0.5 SSE in Study 511.75, respectively (the median, rather than mean, value
was reported because the data distribution was not normal). Results from Studies 511.71
and 511.75 are summarized below.
Table 8. Results for the co-primary endpoints, by study, original NDA

Source: Table 5, Statistical review, original NDA, dated August 26, 2010.

The CR letter advised the Applicant to conduct “an additional blinded, placebo-controlled
clinical trial to assess the effects of flibanserin on SSEs and sexual desire (as co-primary
endpoints), and HSDD-related distress (as a key secondary endpoint).” Further, if an
instrument other than the eDiary is used to measure sexual desire, the instrument “should
have adequate content validity, including recall validity, and acceptable measurement
properties” and be consistent with the FDA’s 2009 Guidance on Patient-Reported
Outcome (PRO) measures. The new trial should also have less restrictive entry criteria,
with respect to the presence of co-morbid conditions and use of concomitant medications.
Finally, FDA recommended the trial protocol be submitted for a special protocol
assessment (SPA) prior to initiation.
CDTL comment:
Note that Study 511.147 was initiated during the original NDA review cycle; the protocol
was not submitted for FDA review under SPA. Although the general design of this trial
was discussed during the 2010 Type A meeting (held after the advisory committee
meeting but prior to the action date; refer to section 2.1 Regulatory History), the method
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with which sexual desire was measured (using the Female Sexual Function Index desire
domain items with a 28-day recall period), was never agreed to by the FDA. Both FDA
and the 2010 Advisory Committee on Reproductive Health Drugs have stated the
preference for data on sexual desire to be measured daily.

7.2 Overview of New Efficacy Data
This resubmission includes one new Phase 3 trial in premenopausal women, Study
511.147, which was initiated during the previous review cycle. 23 This trial was a
prospective, multi-center, 24-week, randomized, double-blind, placebo-controlled trial
comparing flibanserin 100 mg qhs to placebo in premenopausal women with HSDD.
The design of Study 511.147 was essentially identical to the two previously reviewed
Phase 3 trials, Studies 511.71 and 511.75. Significant differences between Study 511.147
and the two earlier trials are: 1) Study 511.147 had less restrictive entry criteria (fewer
prohibited concomitant medications) and 2) a key secondary efficacy endpoint (FSFI
desire domain score) from Studies 511.71 and 511.75 was elevated to a co-primary
endpoint in Study 511.147. The co-primary endpoint in the two earlier trials that had not
attained statistical significance (sexual desire as measured by eDiary) was not included in
Study 511,147. The key secondary endpoint in Study 511.147 was the change from
baseline to week 24 on Question 13 of the Female Sexual Distress Scale-Revised (FSDSR).
A brief discussion on the two instruments used to assess efficacy endpoints – FSFI and
FSDS-R – is warranted here. FSFI is multi-dimensional, 19-item self-report
questionnaire developed to assess female sexual function. The instrument consists of six
domains: sexual desire or interest (Questions 1 and 2), arousal (Questions 3 to 6),
lubrication (Questions 7 to 10), orgasm (Questions 11 to 13), satisfaction (Questions 14
to 16), and pain (Questions 17-19). Composite subject responses to the two items in the
desire/interest domain in FSFI are used in Study 511.147 as one of the co-primary
endpoints. The two questions in the desire domain pertain to the frequency and intensity
of sexual desire; they are: 1) How often do you feel sexual desire/interest? 2) Rate level
of sexual desire. The responses are each categorized in a 5-point Likert scale, with a
score ranging from 1 to 5 for each question (combined score of 2 to 10 total). A
composite score for the domain is then derived by multiplying the total score by a
correction factor of 0.6; the composite score thus ranges from 1.2 to 6 for the desire
domain.
Since the presence of personal distress is central to the diagnosis of HSDD as specified in
the DSM-IV, the Applicant used the FSDS-R to measure the level of personal distress

23

Study 511.147 was conducted from October 15, 2009 to February 1, 2011. The study report was
finalized on May 19, 2011. Transfer of ownership of this NDA from BI to Sprout became effective on
December 29, 2011.
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associated decreased sexual desire. FSDS-R, a 13-item questionnaire, 24 is a revised
version from the 12-item Female Sexual Distress Scale (FSDS); 25 both were developed
under the auspices of the original Applicant (BI) to quantify sexually related distress in
menopausal women. Response to each question (How often do you feel…?) in the
FSDS-R is again based on a Likert scale. Possible scores on the FSDS-R range from 0 to
52, with higher scores designating greater distress. The Division felt that one question in
the FSDS-R – Question 13 (How often did you feel bothered by low sexual desire?) –
was sufficient to capture the level of distress associated with HSDD. 26 Possible scores on
FSDS-R Q13 range from 0 to 4 (0 = “never” to 4 = “always”).
CDTL comment:
Although the Division twice accepted the use of item 13 on FSDS-R as a measure of
distress related sexual dysfunction, it should be emphasized that the long recall periods
used both FSDS and FSDS-R (28-day and 7-day) to quantify distress, which is an
emotional state not unlike sexual desire, may be problematic.

7.2.1 Characteristics of Study Subjects in Study 511.147
A total of 1,090 premenopausal women 18 years and older were randomized in a 1:1 ratio
to receive either flibanserin or placebo. The subjects were generally healthy without
major medical conditions; they had a primary diagnosis of HSDD, generalized acquired
type, according to DSM IV-TR criteria at the Screening Visit. The current episode of
HSDD had to be at least 24 weeks in duration by the Baseline Visit. At Screening, the
subjects also had to score ≥ 15 on the FSDS-R. Both Beck’s Depression Inventory and
the Columbia-Suicide Severity Rating Scale (C-SSRS) were used to screen for and rule
out underlying depression. Women were also excluded if taking medications known to
have an effect on central nervous system or sexual function, or that are known CYP 3A4
inhibitors/inducers. Detailed enrollment criteria are described in section 6.1.1. of the
primary clinical review, dated August 29, 2013.
CDTL comment:
The 12 items used in the original FSDS questionnaire and its scoring system have not
been publicly described. Therefore, it is not clear how the FSDS-R was modified based
on FSDS. It is also unclear to me how the cutpoint of FSDS-R ≥ 15 was determined. The
publication describing the FSDS questionnaire stated that, using a cutoff score of “≥ 15
resulted in the highest sensitivity and specificity and a high positive predictive value” in
discriminating between women with HSDD associated distress from those who with
24

DeRogatis LR, Clayton A, Lewis-D’Agostino D, Wunderlich G, Fu Y. Validation of the Female Sexual
Distress Scale-Revised for assessing distress in women with hypoactive sexual desire disorder. J Sex Med
2008;5:357-364.
25
DeRogatis LR, Rosen R, Leiblum S, Burnett A, Heiman J. The Female Sexual Distress Scale (FSDS):
Initial validation of a standardized scale for assessment of sexually related personal distress in women. J
Sex Marital Ther 2002;28:317-30.
26
The use of subject response to FSDS-R Question 13 as a secondary endpoint to measure change in
distress due to low sexual desire was twice agreed to by the Division: first during the October 10, 2007
guidance meeting with BI, then during April 26, 2012 pre-NDA meeting with Sprout.
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normal level of sexual desire. However, the publication referenced for the validation of
FSDS-R described using the cutoff score of ≥ 11, which “demonstrated sensitivity and
specificity that was equivalent to that reported in the initial validation studies of the
FSDS.” The publication further stated that the FSDS-R successfully identified 92.7% of
subjects with a DSM-IV-TR diagnosis of HSDD using a cutoff score of ≥ 11. Thus, it is
unclear whether the chosen cutpoint of ≥ 15 (rather than ≥ 11) on the FSDS-R was done
inadvertently, or was intended as a strategy to enrich the study population with subjects
reporting greater distress.
With respect to demographics, the treatment groups were reasonably matched, as would
be expected in double-blind, randomized trials. The cohort is predominantly white
(85.5%), and well-educated (52.7% having at least a college degree). There does not
appear to have been a preponderance of particular age groups; 40.8 % were aged 18-34,
41.2% aged 35-44, and 18% aged 45 or greater. Regarding baseline characteristics of
sexual dysfunction, all but one subject were given HSDD as the primary diagnosis;
18.3% of subjects also had female sexual arousal disorder (FSAD) as a secondary
diagnosis, and 16.4% had female orgasmic disorder (FOD) as a secondary diagnosis.
Baseline characteristics of efficacy measures are shown in Table 9 below.
Table 9. Baseline characteristics of efficacy measures, full analysis set

Source: adopted from Table 4, statistical review, dated August 30, 2013.

CDTL comment:
It is unclear whether allowing the enrollment of women with concurrent FSAD or FOD
affected efficacy assessment. Women with FSAD or FOD may have fewer SSEs due to
etiologies not directly related to HSDD. According to Table 41 (page 69) of the
Applicant’s Summary of Clinical Efficacy, the overall proportions of women with FSAD
or FOD as secondary diagnoses in the three pivotal trials (Studies 511.147, 511.71, and
511.75) were 18.3%, 26.7%, and 24.6%, respectively. Study 511.147 had the smallest
proportion of women with concurrent diagnosis of FSAD than either Study 511.71 or
Study 511.75. However, the median changes in SSEs from baseline (0.5 to 1.0 SSE per
month) were similar across these three trials.
In Study 511,147, the mean of more than 2.5 SSEs/month at baseline belies the range of
baseline SSEs/month in the database – 0 to 34 (the distribution is shown in Figure 1 of
this review). I find it difficult to envision that someone having 24 – 34 SSEs/month at
baseline would qualify for a diagnosis of HSDD. It may have been more appropriate to
restrict enrollment to subjects with a small number of SSEs at baseline (i.e., < 2/month).
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7.2.2 Study Results
In a review dated August 30, 2013, the statistical review team identified no statistical
issues regarding the study design. The review team confirmed the Applicant’s results for
change from baseline in the number of SSEs. Because the efficacy data for all three key
endpoints were non-normally distributed, the statistical review team also conducted posthoc analyses for FSFI desire domain and FSDS-R Q13. Results of Study 511.147 as
calculated by the review team are summarized in Table 10 below. At week 24, the
flibanserin group had 0.5 additional SSE from baseline over the placebo group (a median
of 1.04 SSE vs. 0.50 SSE), which was a statistically significant difference. In addition,
treatment difference between flibanserin and placebo groups for the FSFI desire score
was 0.60 (a median of 1.20 vs. 0.60), also statistically significant.
Table 10. Efficacy results, change from baseline at final visit (FAS, LOCF)

FAS = Full analysis set; LOCF = last observation carried forward
FSFI desire domain scores range from 1.2 to 6.0; lower scores reflect lower frequency/intensity of sexual desire.
FSDS-R item 13 scores range from 0 (“never bothered by low sexual desire”) to 4 (“always bothered”).
All p-values are based on Wilcoxon rank sum test.
Source: Table 5, Statistical review, dated August 30, 2013.

To help understand whether the changes observed regarding SSEs and sexual desire are
clinically meaningful to the subjects, the Applicant also conducted responder analysis.
At clinic visits, subjects completed the Patient Global Index of Improvement (PGI-I) in
order to assess their overall improvement relative to the baseline. PGI-I is a 7-point
ordinal scale ranging from 1 (“very much improved”) to 7 (“very much worse”). Each
efficacy endpoint (SSEs, desire, and distress) is anchored to PGI-I of either ≤ 2 (“much
improved”) or ≤ 3 (“minimally improved”) to be considered as clinically meaningful. As
seen in Table 11 below, results of responder analyses showed “9.9% to 12.6%
improvement in favor of flibanserin qhs at week 24 compared to placebo.” Regardless of
the cut-off chosen (≤ 2 vs. ≤ 3), similar results were observed for all three endpoints.
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Table 11. Responder analysis, full analysis set

Source: Table 7, statistical review, dated August 30, 2013.

Among the 1,087 subjects who took at least one dose of test article, 54 (78.6%)
completed the study. Overall, approximately 21% of the subjects discontinued the study
prematurely; the main reasons cited were “administrative” (9.4%), followed by adverse
events (6.7%).
CDTL comment:
Non-normally distributed data necessitated a change in the methods for analysis for two
endpoints; FSFI desire domain and FSDS-R Q13 were calculated post-hoc by the
statistical review team using Wilcoxon rank sum test. The review team confirmed that the
median change from baseline in SSE was 0.5 event per month at week 24 compared to
placebo; the team calculated the median improvement in sexual desire score (as
measured by FSFI desire domain items) to be 0.6 (1.2 with flibanserin vs. 0.6 with
placebo, range of scores: 1.2 to 6.0). Although responder analysis conducted by the
statistical review team indicated that between 9% and 12% of subjects considered their
treatment difference to be “clinically meaningful” to them, it is questionable this
magnitude of efficacy achieved with flibanserin translates into a clinically significant
treatment difference.
The statistical and clinical review teams also conducted additional exploration to
determine the effect of stratification by age on efficacy. Ages 35 years and 40 years were
both used as cutoffs. Subgroup analysis with either age cutoff did not substantially alter
the results. Nevertheless, additional exploration with subgroup analysis (e.g., in those
with low baseline SSEs) may be helpful in identifying a population for whom flibanserin
may offer greater treatment benefit.

7.2.3 Development of Study Endpoints
FDA’s review of the original application concluded that there was insufficient support for
efficacy primarily because the two pivotal Phase 3 trials (Studies 511.71 and 511.75)
failed to demonstrate statistical significance for one of the co-primary endpoints (sexual
desire, as measured by the daily electronic diary). In response to the 2010 CR letter, the
Applicant submitted results from a new Phase 3 trial, Study 511.147. One of the coprimary endpoints utilized in Study 511.147 to assess efficacy – two questions from the
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FSFI desire domain – has not been previously used to support regulatory approval.
Thus, the Study Endpoints and Labeling Development team (SEALD) was consulted to
1) evaluate the validation studies provided by the Applicant to demonstrate content
validity of the FSFI desire domain questions and, 2) to determine the appropriateness of
using findings from these questions to support a labeling claim.
In the consult review dated August 19, 2013, SEALD determined that the Applicant had
not provided “sufficient evidence that the two items in the sexual desire domain
comprehensively and appropriately capture the relevant experiences of patients diagnosed
with HSDD in order to show and describe treatment benefit.” As a result, SEALD
concluded that the studies were insufficient to support content validity for the two
questions under FSFI sexual desire domain.
One issue affecting efficacy from the original NDA review that remains outstanding
concerns the appropriate time interval for data recall. In the current resubmission, the
Applicant provided results of a crossover study (nested within Study 511.147), intended
to demonstrate consistency between a 28-day recall period and a 7-day version. This
approach is chosen presumably because, had sexual desire (as measured by FSFI desire
domain questions, using a 28-day recall) been used as a co-primary endpoint in Studies
511.71 and 511.75 in the original submission, both co-primary endpoints in both trials
would have attained statistical significance. The Applicant contends that data capture
was compromised by daily recall stemming from decreased subject compliance (i.e.,
diary fatigue).
SEALD reiterated their disagreement with the use of a 28-day recall period in the context
of HSDD trials. Although the 7-day version appears to show similar reliability and
consistency with the 28-day version, SEALD rejected the Applicant’s position based on
the absence of data to compare either version to the preferred 24-hour recall or eventbased recall period.
CDTL comment:
I agree with the conclusion drawn by SEALD that neither the 28-day recall nor the 7-day
recall should be accepted for data capture for sexual desire. It is worth reiterating that
both FDA and a majority of members (9 of 11) in the 2010 Advisory Committee
expressed preference for daily data capture. For discussion of content validity of the
instrument used to assess sexual desire, refer to additional CDTL comments on the
validity of both the FSFI instrument and the FSFI sexual desire domain items in Section
7.4 Efficacy Conclusion below.

7.4 Efficacy Conclusion
To date, the flibanserin clinical program includes three pivotal Phase 3 trials – Studies
511.71, 511.75, and 511.147 – to assess 100 mg flibanserin at bedtime in HSDD. In
these three trials combined, 1,227 women have been randomized to receive 100 mg
flibanserin for 24 weeks. Data from these three Phase 3 trials were not pooled in this
review cycle. Key features of these trials are summarized in Table 12 below.
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Table 12. Summary of pivotal Phase 3 trials
Trial

Design

Duration

Regimen (number of patients)

511.147

R, DB,
PC

24 weeks

• flibanserin 100 mg qhs (542)
• Placebo (545)

511.71

R, DB,
PC

24 weeks

• flibanserin 100 mg qhs (290)
• flibanserin 50 mg qhs (295)
• placebo (295)

511.75

R, DB,
PC

24 weeks

• flibanserin 25 mg bid (396)
• flibanserin 50 mg qhs, uptitrate to 50 mg bid after 14
days (392)
• flibanserin 50 mg qhs, uptitrate to 100 mg qhs after 14
days (395)

Pre-specified endpoints
Co-primary
Key secondary
• SSE*
• FSDS-R
item 13*
• FSFI desire
domain*
• SSE*
• FSFI desire
domain*
• eDiary daily
• FSDS-R
desire
question
total score
• SSE*
• FSFI desire
domain*
• eDiary daily
desire
• FSDS-R
question
total score

R: randomized; DB: double-blind; PC: placebo-controlled; *denotes statistical significance.
Source: Table 1 and Table 3 from the Summary of Clinical Efficacy, Module 2.7.3, Complete Response.

Designs of these three trials are very similar; as stated earlier (and shown in Table 12),
Again, FSFI desire domain items, formerly a secondary endpoint, were elevated to coprimary endpoint in Study 511.147 by the Applicant without FDA’s formal agreement to
this approach.
In response to FDA’s request to broaden the eligibility criteria, Study 511.147 permitted
more concomitant medications than Studies 511.71 or 511.75. That said, the list of
prohibited medications in Study 511.147 remained sizable (occupying three full pages,
rather than five full pages). Study subjects enrolled into all three trials were generally
healthy women without serious medical conditions, not taking any centrally active
concomitant medications or concomitant medications that may interact with flibanserin
(i.e., CYP 3A4 inhibitors or inducers). Subject demographics were consistent across all
three studies, predominantly white and well-educated. Baseline characteristics of sexual
function/efficacy measures were also quite comparable.
CDTL comment:
For SSEs, the placebo-corrected increase from baseline shown in the three pivotal trials
ranged from 0.5 to 1.0/month. I acknowledge that these trials have been consistent in
statistically favoring flibanserin over placebo in the change from baseline in SSEs. That
said, the numeric benefit conferred by flibanserin has been consistently small. I did not
expect to see that, in all three trials, there were subjects with relatively high number of
SSEs at baseline, as shown in Figures 1 to 3 below. 27 In all three trials, 10% of subjects
reported > 6 SSEs/month at baseline, and 2.4% of subjects reported ≥ 9 SSEs/month at
baseline. The maximum numbers of SSEs reported by any subject were 34, 16, and 23
per month, in Studies 511.147, 511.71, and 511.75, respectively. Interestingly, the
subject with 34 SSEs/month at baseline was randomized to receive placebo. Whether
27

Schneidewind-Skippe (J Sex Med 2008;5:301-335) reported findings on overall frequencies of sexual
intercourse. Women in their 20s reported mean frequencies that ranged from 1.2 to 11.3 times per month.
Women in their 40s reported mean frequencies that ranged from 1.1 to 11.8 times per month.
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some of these high baseline numbers of SSEs contributed to the modest treatment
difference demonstrated in these trials is unclear, because assessment of efficacy is based
on change from baseline in SSEs. Nevertheless, such findings call into question the
validity of diagnostic framework for HSDD as specified in DSM IV. To what extent the
newly established DSM V diagnostic criteria will impact future FSD clinical programs is
unknown.
Figure 1. Distribution of SSEs at baseline, Study 511.147
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Source: Study 511.147 baseline and covariate dataset (BASCO), Module 5.3.5.1, CDTL analysis

Figure 2. Distribution of SSEs at baseline, Study 511.71
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Figure 3. Distribution of SSEs at baseline, Study 511.75
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Source: Study 511.75 baseline and covariate dataset (BASCO), Module 5.3.5.1, CDTL analysis

With respect to sexual desire, two different endpoints, as measured by different
instruments and methods of data capture, have been used in this clinical program.
Studies 511.71 and 511.75 utilized electronic diary desire score measured daily, an
endpoint mutually agreed to by FDA and the Applicant; this endpoint failed to attain
statistical significance in either of the pivotal trial submitted in the original NDA. Study
511.147 succeeded in showing statistically significant treatment difference for sexual
desire using the FSFI desire domain score as captured on paper with a 28-day recall
period. The Applicant’s decision to forgo daily (electronic or not) data capture appears
to be based on purported subject “diary fatigue” potentially affecting adherence in diary
completion.
In response to an Information Request on time of entry for SSEs, the Applicant provided
the requested information for all three pivotal Phase 3 trials, as seen in Table 13 below.
For Studies 511.71 and 511.75, events were captured daily but the subjects were
permitted to retrospectively enter information on sexual activity for up to three days (72
hours); for Study 511.147, subjects were allowed up to 7 days to enter SSE information.
For those events that were captured, it appeared that subject adherence to the protocol
was excellent, as evidenced by > 99% data entry in the two earlier trials and close to
99% in the third, all within 72 hours of event. It appears that subjects’ responses to
questions on sexual desire (using, for example, the two items in the FSFI desire domain)
could also be captured in the manner identical to SSE data. Therefore, I find it difficult
to accept the Applicant’s argument that diary fatigue should be taken into consideration
to allow a 28-day recall period.
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Table 13. Time to entry of SSE events

Source: Applicant’s cover letter, Supporting Document 49 to this NDA, dated August 1, 2013.

Having reviewed the totality of efficacy data, I see two distinct issues that remain
involving measuring sexual desire, an emotional state for which no standardized metrics
currently exist to quantify. The first issue concerns the recall period most appropriate
for measuring desire. I agree with the primary reviewer and SEALD that neither a 28day recall nor a 7-day recall is appropriate. As the compliance data for capturing SSEs
(shown in Table 13) demonstrate, of the events recorded among all three trials, > 95% of
these events were collected within 48 hours. Virtually all recorded events (97.9% to
99.5%) were collected within 72 hours. Therefore, I believe that a strategy of daily data
capture, permitting a 3-day recall for data input can be supported.
The second issue pertains to content validity of the questions posed to elicit subject
response on either the frequency or intensity of sexual desire. For Study 511.147, the
Applicant chose to use the two questions in the desire domain of Female Sexual Function
Index (FSFI). 28 SEALD has recommended additional qualitative research to establish
content validity of FSFI and its domains, with the intention of possibly modifying the
FSFI.
The Applicant provided two validation studies (Studies 511.144 and 511.151) 29 in this
resubmission, attempting to address FDA’s concerns over content validity of the FSFI
and FSFI sexual desire domain items. However, these two studies enrolled a total of only
45 premenopausal women (15 and 30, respectively). These data showed that only 46.7%
(7/15) of subjects in one study and 70% (21/30) of subjects in the other study considered
the overall FSFI questionnaire to capture their feelings about reduced sexual desire.
With respect to the two items in the FSFI desire domain, only 66.7% (10/15) of subjects
in the first study and 53.3% (16/30) of subjects in the second study reported that the two
questions together reflect all of their problems with sexual desire or interest. Thus, I
agree with SEALD that additional, open-ended concept elicitation interviews should be
conducted to determine if there are additional components of sexual desire that should be
included as separate items in an assessment of sexual desire.

28

The questions read: Over the past 4 weeks, 1) how often did you feel sexual desire or interest? 2) how
would you rate your level (degree) of sexual desire or interest? Responses are based on a 5-point Likert
scale.
29
Revicki DA, Margolis MK, Bush EN, DeRogatis LR, Hanes V. Content validity of the Female Sexual
Function Index (FSFI) in pre- and postmenopausal women with hypoactive sexual desire disorder. J Sex
Med 2011;8:2237-2245.
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Based on the data submitted, our previous concerns for excessively long recall periods
and for content validity of FSFI/FSFI desire domain items have not been fully resolved.
Thus, the design flaws in Study 511.147 preclude the use of study results to provide
efficacy support. Hence, efficacy deficiencies outlined in the 2012 CR letter have not
been adequately resolved.

8. Safety
8.1 Outstanding Issues From Previous Review Cycle
Numerous safety concerns were identified during the first review cycle. The 2010 CR
letter outlined the following recommendations to address these concerns: 30
1. “Enroll a broad population of premenopausal women with HSDD in ongoing or
future placebo-controlled HSDD clinical trials of flibanserin…enroll women with
mild psychiatric conditions, assuming that HSDD is not a function of the
underlying psychiatric diagnosis, and women taking commonly prescribed
concomitant medications, including centrally acting drugs.”
2. “Complete [the] ongoing 12-week, double-blind, placebo-controlled study to
assess the safety of concomitant use of flibanserin 100 mg daily with selective
serotonin or norepinephrine reuptake inhibitors. Special attention should be paid
to the possibility of exacerbation of depression in subjects with a prior history of
major depressive disorder.”
3. “Conduct a drug-drug interaction study to determine the effect of simultaneous
administration of flibanserin 100 mg with alcohol. This study should assess the
tolerability and effects on pharmacodynamic endpoints, such as blood pressure
and orthostatic vital signs, in flibanserin-treated subjects ingesting alcohol as
compared to subjects on flibanserin alone.”
4. “Conduct a pharmacokinetic, pharmacodynamic, safety study in healthy
premenopausal women ingesting supra-therapeutic doses of flibanserin to assess
the effect of such exposure on orthostatic vital signs and the risk of syncope.”
5. Assess “the incidence of accidental injury (e.g., falls, automobile accidents, etc.)
in flibanserin- and placebo-treated subjects in ongoing and future HSDD clinical
trials of flibanserin.”

8.2 Extent of the Safety Database
New safety data included in this resubmission consist of results from 5 additional Phase I
studies and two Phase 3 trials in premenopausal women (Studies 511.147 and 511.114).
There are no new phase 3 safety data for doses other than 100 mg qhs. Study 511.147
assessed efficacy and safety of flibanserin in premenopausal women with HSDD. This
trial enrolled a broader population of women (in terms of concomitant medications and
co-morbidities) compared to the original four phase 3 placebo-controlled trials. Study
511.114 assessed efficacy and safety of flibanserin in premenopausal women with
30

CR letter dated August 27, 2010; comments under Safety #1a, 1b, 1c, 1d, and #2.
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decreased sexual desire and distress who were also taking a selective serotonin reuptake
inhibitor (SSRI) or a serotonin-norepinephrine inhibitor (SNRI).
In addition, the Applicant presented integrated safety data for the following sub-groups:
1. Phase 3 double-blind trials in premenopausal women with HSDD – data from
5 Phase 3 24-week, double-blind, placebo-controlled trials in premenopausal
women with HSDD (trials 511.70, 511.71, 511.75, 511.147, and 511.77) which
had very similar study designs (with the exception of less restrictive concomitant
medication exclusion criteria in study 511.147). Study 511.70 evaluated
flibanserin 50 mg bid, not 100 mg qhs. Study 511.77 was conducted in Europe
and was not considered pivotal to support the HSDD indication in the U.S.
2. All Phase 3 placebo-controlled HSDD trials – includes the Phase 3 trials in
premenopausal women (trials 511. 70, 511.71, 511.75, 511.147, and 511.77) and
post-menopausal women (studies 511.130 and 511.156) as well as the trial of premenopausal women with HSDD concomitantly using SS/NRI’s (Study 511.114).
To date, flibanserin has been tested in women with HSDD at doses ranging from 25 to
100 mg bid. Phase 3 trials evaluated doses of flibanserin up to 100 mg per day. Over
7,000 human subjects have received one or more doses of flibanserin in clinical trials (all
indications, including healthy volunteers). A total of 4,860 premenopausal women with
HSDD have been exposed to flibanserin during clinical development (149 in Phase 2
trials; 3,973 in placebo-controlled, Phase 3 trials; and 738 in a randomized withdrawal
trial). Exposure at each dose in Phase 3 placebo-controlled clinical trials in premenopausal women is shown in Table 14.
Table 14. Exposure (days) to flibanserin (FLI) (at least one dose) – Phase 3 placebo-controlled HSDD
trials in pre-menopausal women
N (%)

Placebo

FLI 25 mg bid

FLI 50 mg qhs

FLI 50 mg bid

FLI 100mg qhs

All FLI

1905(100)

733 (100)

969 (100)

728 (100)

1543 (100)

3973 (100)

Days exposed
≥28

1826 (96)

695 (95)

918

652 (90)

1444 (94)

3709 (93)

≥56

1710 (90)

628 (86)

851 (88)

573 (79)

1311 (85)

3363 (85)

≥84

1614 (85)

587 (80)

797 (82)

520 (71)

1231 (80)

3135 (79)

≥182

166 (8.7)

62 (9)

103 (11)

43 (6)

99 (6)

307 (8)

≥365

0

0

0

0

0

0

Source: Table 18, clinical review, dated August 29, 2013.

Long-term exposure to flibanserin in Phase 3, double-blind, placebo-controlled and
single-arm, open-label HSDD trials is shown in Table 15.
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Table 15. Exposure to Flibanserin, Phase 3 and open-label HSDD trials (pre and post-menopausal
women)
FLI 25 mg bid FLI 50 mg qhs FLI 50 mg bid FLI 100 mg qhs FLI total
N=444
N=952
N=619
N=3964
N=5979
≥84 days
291 (66)
731 (77)
400 (64.6)
3184 (80)
4606 (77)
≥182 days
51 (12)
397 (42)
137 (22)
1809 (46)
2394 (40)
≥365 days
10 (2)
145 (15)
60 (10)
851 (22)
1066 (18)
≥547 days
0
18 (2)
7 (1)
89 (2)
114 (2)
Source: Table 19, clinical review, dated August 29, 2013
Trials included: 511.70, 511.71, 511.75, 511.77, 511.114, 511.130, 511.147, 511.156, 511.84, 511.118 and 511.133;
please refer to Table 2 in this CDTL review for a description of these trials.

A deficiency listed in the original submission was “insufficient information to
characterize the safety profile of the recommended 100 mg dose of flibanserin in
premenopausal women with HSDD who have co-morbid conditions or ingest
concomitant medications including dietary supplements, or alcohol.” The Applicant
noted that enrollment criteria in Study 511.147 allowed for a broader range of
concomitant medications (the list of prohibited medications was reduced from 5 pages
long in Studies 511.71/511.75 to 3 pages long). Chronic medical conditions that are
common in premenopausal women appear to have been included in this database. The
clinical review team concluded that, results of Study 511.147, taken together with results
of specific DDI studies and Study 511.114 (which assessed the safety in women taking
concomitant SS/NRIs), appear sufficient to address the safety of flibanserin in a fairly
broad population of women. The most common concurrent medical conditions in
subjects in the entire Phase 3 premenopausal HSDD safety database are presented in
Table 16 below.
Table 16. Most common concurrent medical conditions, Phase 3 placebo-controlled HSDD trials in
premenopausal women
Placebo

FLI 25 bid

FLI 50 BID

FLI 50 QHS

FLI 100 QHS

1905(100)

733 (100)

969 (100)

728 (100)

1543 (100)

Seasonal allergy

498

167

150

119

474

Hypertension

248

32

23

32

274

Migraine

274

63

70

84

225

GERD

222

39

43

35

202

Hypothyroidism

210

43

36

55

188

Depression

146

26

20

26

162

Back pain

175

44

30

50

157

Asthma

183

26

27

17

155

Osteoarthritis

141

14

6

15

122

12

104

Concurrent disease

Hyperlipidemia/
128
17
15
hypercholesterolemia
Source: Table 27, clinical review, dated August 29, 2013.
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8.3 Overview of Safety Findings, Cumulative Phase 3 Database
An updated safety review finds no change from the previous review cycle in the most
common treatment-emergent adverse events (AEs) associated with flibanserin use.
Furthermore, the nature and incidence of AEs leading to treatment discontinuation appear
similar to those identified during the first review cycle. It is notable that the flibanserintreated group had an incidence of withdrawal due to adverse events more than twice that
of the placebo-treated group. The most frequently reported treatment-emergent AEs and
the most common serious AEs from the Phase 3 placebo-controlled database are shown
in Table 17 and Table 18, respectively. Adverse events that led to treatment
discontinuation are summarized in Table 19. Review of data from the original NDA
showed that the discontinuation due to AEs was dose-related, although incidence of
discontinuation shown in Table 18 and Table 19 only included subjects receiving the 100
mg qhs flibanserin dose.
Table 17. Most common serious adverse events (SAEs), Phase 3 placebo-controlled HSDD trials
(premenopausal women)

Total with SAEs N(%)
Appendicitis

Placebo
N=1905

FLI 25mg
BID
N=733

FLI 50 mg
qhs
N=969

FLI 50 mg
bid
N=728

FLI 100 mg
qhs
N=1543

FLI Total
N=3973

10 (0.5)

4 (0.5)

10 (1.0)

5 (0.7)

14 (0.9)

33 (0.8)

0

1 (0.1)

2 (0.2)

3 (0.4)

0

6 (0.2)

2 (0.1)

1 (0.1)

0

1 (<0.1)

3 (<0.1)

2 (0.1)

0

1 (0.1)

1 (0.1)

1 (<0.1)

3 (<0.1)

0

0

0

0

2 (0.1)

2 (<0.1)

0

0

1

2 (<0.2)

Intervertebral disc
protrusion
Cholelithiasis
Concussion

Road traffic accident
0
1 (0.1)
Source: Table 21, clinical review, dated August 29, 2013

Table 18. Most common treatment-emergent adverse events, placebo-controlled, Phase 3
premenopausal HSDD trials
Preferred term

Placebo
N= 1905 (%)

FLI 100 mg qhs
N= 1543 (%)

Dizziness

41 (2.2)

176 (11.4)

Somnolence

59 (3.1)

173 (11.2)

Nausea

71 (3.7)

161 (10.4)

Fatigue

95 (5.0)

142 (9.2)

Insomnia

46 (2.4)

75 (4.9)

Dry mouth

17 (0.9)

37 (2.4)

Anxiety

17 (0.9)

28 (1.8)

Constipation

9 (0.5)

25 (1.6)

Abdominal pain

15 (0.8)

23 (1.5)

Sedation

3 (0.2)

20 (1.3)

Somnolence or sedation or fatigue
152 (7.9)
319 (20.6)
Source: Table 40, clinical review, dated August 29, 2013
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Table 19. Adverse events leading to treatment discontinuation, Phase 3 placebo-controlled HSDD
trials (premenopausal women)
Placebo FLI 100 mg qhs
N=1905
N=1543
112 (5.9)
198 (12.8)
Total
Dizziness
3 (0.2)
26 (1.7)
Nausea
4 (0.2)
19 (1.2)
Somnolence
9 (0.5)
17 (1.1)
Anxiety
7 (0.4)
16 (1.0)
Insomnia
7 (0.4)
16 (1.0)
Source: Table 22, clinical review, dated August 29, 2013
AEs leading to discontinuation

CDTL comment:
There were two deaths (one each in placebo- and flibanserin-treated group) in the Phase
3 database; the Applicant concluded that neither was related to study drug. The clinical
reviewer concurred, based on the narratives provided. The case narrative contained
little information on the circumstances surrounding the death of this 54-year-old female
(subject #13621 in Study 511.130) who had been on flibanserin for 13 days prior to dying
in her sleep. An autopsy was performed; the cause of death was determined to be acute
ethanol intoxication. It is unknown if flibanserin played a role in this death based on
available data from Study SPR-12-03, the ethanol/flibanserin DDI study.
Disposition of subjects in the Phase 3, placebo-controlled HSDD database showed
relative high overall discontinuation rates (24.7% for the placebo group and 31.3% for
the flibanserin-treated group). 31 Among flibanserin-treated subjects, discontinuation due
to “lack of efficacy” only accounted for 2.7% (42/1543 treated). The review team
examined reasons for discontinuation for both 100 mg flibanserin-treated and placebo
groups. This exploration revealed that somnolence and fatigue were reported much more
frequently by flibanserin subjects who discontinued due to “lost to follow-up”, “consent
withdrawn” or “other” (see Table 20).
Table 20. Most common treatment-emergent AEs, subjects discontinuing from Phase 3, placebocontrolled HSDD trials in premenopausal women*
AE preferred term Fli 100 mg qhs Placebo
202
257
Total N*
Somnolence
21 (10.4)
5 (1.9)
Fatigue
12 (5.9)
3 (1.2)
Nausea
12 (5.9)
9 (3.5)
Headache
11 (5.5)
7 (2.7)
*Subjects reporting discontinuing due to “lost to follow-up,” “consent withdrawn” or “other.”
Source: electronic mail communication with clinical reviewer, September 12, 2013

31

Table 3, page 32, Summary of Clinical Safety, Module 2.7.4, Complete Response.
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8.4 Targeted Review of Major Safety Issues
8.4.1 Suicidality and Depression
In the Phase 3 trials conducted for the original NDA, the Applicant administered the
Beck Scale of Suicide Ideation at screening, baseline, on-treatment, and post-treatment
visits. The original clinical review found no signal of an increased risk of suicidality
associated with flibanserin. In Study 511.114, a dedicated 12-week, double-blind,
placebo-controlled trial to assess the safety of concomitant use of flibanserin and
SS/NRIs, suicidality was assessed periodically using the Columbia-Suicide Severity
Rating Scale (C-SSRS). The review team again found no meaningful difference in the
development of suicidal ideation between flibanserin and placebo groups.
Safety review of Study 511.114 noted that a significant portion of flibanserin-treated
subjects discontinued prematurely, particularly in the fixed 100 mg group, as shown in
Table 21 below.
Table 21. Patient disposition by treatment group, Study 511.114
Placebo

Up-titrated
Fixed
100 mg qhs 100 mg qhs
Total Treated N (%) 38 (100)
45 (100)
28 (100)
Completed
35 (92.1)
39 (87)
15 (54)
Discontinued:
3 (7.9)
6 (13.3)
13 (46.4)
Adverse events
2 (5.3)
1 (2.2)
1 (3.6)
Other*
1 (2.6)
5 (11.1)
12 (42.9)
Lack of efficacy
0
0
0
*Includes non-compliance with protocol, consent withdrawn, lost to follow-up, and other reasons such as no longer in a
relationship.
Source: Table 49, page 89, clinical review dated August 29, 2013.

During the first review cycle, a dose-proportional increase in the incidence of depressionrelated adverse events (identified by the MedDRA depression SMQ) was noted among
flibanserin-treated subjects compared to those receiving placebo. Review of the updated
safety database reaffirmed this finding. 32 Per the clinical review team, data from Study
511.114 showed that, “among subjects taking concomitant SS/NRIs, there were no
notable difference in the exacerbation of depression or anxiety as assessed by the Quick
Inventory of Depression Symptomatology-Self-Report 16 (QIDS-SR 16) and Beck
Anxiety Inventory (BAI) questionnaires at endpoint between flibanserin and placebotreated subjects.” The occurrence of suicidal behavior or ideation was assessed by the
Columbia-Suicide Severity Rating Scale (C-SSRS) at each clinic visit throughout Study
511.114. No patient indicated a positive response on the C-SSRS for suicidal behavior or
ideation during the double-blind treatment and post-treatment periods. Therefore,
contraindicating the concomitant use of flibanserin and SS/NRIs does not seem
warranted.

32

Section 7.3.5.4 in clinical review, dated August 29, 2013.
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CDTL comment:
The significantly higher incidence of premature discontinuation in the flibanserin fixeddose group suggests decreased tolerability of flibanserin/SSRI or SNRI combination.
Should flibanserin be approved for marketing in the future, the clinical reviewers
recommended up-titration of flibanserin (i.e., 50 mg qhs for two weeks before starting
100 mg qhs) to improve tolerability in patients already taking an SS/NRI product. I
concur with this recommendation.

8.4.2 Somnolence/Sedation/Accidental Injury
Safety data from the last review cycle indicated that central nervous system related
adverse events were among the most commonly reported events. In the Phase 3, placebocontrolled trials for HSDD database submitted last cycle, the clinical review team noted
greater than two-fold increases relative to placebo in incidences of fatigue (10.99%),
somnolence (9.49%), and sedation (1.7%). 33 Review of the original NDA also identified
a greater percentage of subjects on flibanserin than placebo-treated subjects experiencing
accidental injury in Phase 2/3 studies. 34 Occurrences of the CNS adverse events and
accidental injuries appear to be positively correlated to increasing flibanserin dose.
Consequently, the 2010 CR letter requested that the Applicant assess “the incidence of
accidental injury (e.g., falls, automobile accidents, etc.) in flibanserin- and placebotreated subjects in ongoing and future HSDD clinical trials of flibanserin.” Given
flibanserin’s long half life (9.3 hours following single dose and 11.4 hours at steady
state), there is also concern of residual, next-day impairment with bedtime flibanserin
dosing.
In the updated safety database consisting of 5 Phase 3, double-blind, placebo-controlled
trials in premenopausal women with HSDD, accidental injury is still seen to occur
slightly more often in patients assigned to flibanserin, as shown in Table 22. Among
patients experiencing accidental injury, serious injuries were also slightly more frequent
in flibanserin-treated subjects than in those receiving placebo.
Table 22. Treatment -emergent AEs of accidental injury, Phase 3, placebo controlled HSDD trial in
premenopausal women
Total N (%)
SMQ accidental injury

Placebo

FLI 100 QHS

1905 (100)

1543 (100)

46 (2.5)

42 (2.8)

Serious accidental injury
1 (<0.1)
MedDRA 11.1 SMQ
Source: Table 28, page 69, clinical review dated August 29, 2013

4 (0.3)

The clinical reviewer searched the safety database for events of accidental injury,
occurring concomitantly with adverse events of dizziness, somnolence, fatigue,
hypotension, circulatory collapse, or sedation. As shown in Table 23 below,

33
34

Table 21 in the CDTL memo, original NDA review, dated August 27, 2013.
Table 31 in the primary clinical review, original NDA review, dated August 27, 2010.
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concurrences of events were more common in the flibanserin 100 mg qhs treatment group
and at an incidence double that in the placebo group.
Table 23. Proportion of subjects experiencing accidental injury reporting concomitant events of
sedation, Phase 3 placebo-controlled HSDD trials in premenopausal women
Placebo
FLI 25 bid
SMQ accidental injury
46
21
Accidental injury + sedation 17/46 (36.9) 7/21 (33.3)
Source: Table 29, page 69, clinical review dated August 29, 2013

FLI 50 qhs
31
7/31 (22.5)

FLI 50 bid
23
11/23 (47.8)

FLI100 qhs
42
31/42 (73.8)

For these reasons, a consult from the Division of Neurology Products (DNP) was
requested to assess the clinical significance of CNS-related adverse events and the
implications for safety monitoring and labeling. DNP’s assessment and
recommendations are noted in the following sections.

8.4.2.1 Issues Relating to CNS Impairment
In the consultative review dated July 31, 2013, DNP discussed findings from the original
NDA, including the results from a pharmacodynamic study (Study 511.3), which
evaluated psychomotor impairment due to flibanserin using Choice Reaction Time
(CRT). CRT measures general alertness and motor speed (skills important for driving
and other activities requiring full mental alertness); an increase in CRT indicates CNS
impairment. The DNP consult noted that flibanserin did cause a clinically meaningful
increase in CRT (a 50 msec increase per the study report) for up to 3.5 hours after dosing.
DNP further noted that although the interpretation of the results from Study 511.3 is
limited by the study design (i.e., lack of a positive control), “adverse pharmacodynamic
effects were identified to suggest that additional information may be necessary to
adequately characterize risk of impairment.” DNP concluded that, findings from PD
studies like 511.3 “appear to raise substantial concern about driving impairment,” and
additional “studies more specifically designed to characterize driving impairment may be
warranted.”

8.4.2.2 Objective Assessment of CNS Impairment
Objective assessment of impairment, particularly next-day impairment, has involved
driving studies. DNP offered the following general comments relating to studies
designed to assess driving impairment:
1. Studies with “higher ecological validity” than general tests to measure CNS
function are expected to be more useful. Both driving simulator and on-the-road
driving studies have been used in the labeling of drugs regulated by DNP.
2. Include a positive control and placebo arm in dedicated driving studies. The
positive control “should be selected based on the ability to confirm assay
sensitivity for levels of impairment at the threshold of concern for clinically
meaningful driving impairment…Testing for a drug used at bedtime would
normally be conducted the next morning, at roughly 8-hours post-dosing.”
3. Studies of driving impairment should assess drug effects “at up to the highest
doses and exposures that could be encountered in clinical use.”
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4. For drugs taken chronically (or chronic-intermittently), studies generally “should
be conducted to evaluate both the single-dose effects of the drug, and effects after
chronic exposure (at steady-state drug levels).”
CDTL comment:
The Applicant should address, in the pre-approval phase, the acute safety concerns
(those occurring around the time of peak flibanserin concentration, 0.5 to 2 hours), as
well as the issue of CNS impairment on the following morning and at steady state (which
is reached after 3 days).
Weak and moderate CYP3A4 inhibitors which result in a modest increase in flibanserin
exposure (e.g., oral contraceptives, with a 44% increase in flibanserin AUC) are common
and can thus be expected to be used concomitantly with flibanserin in premenopausal
women, if flibanserin is approved. This should be taken into account when designing a
driving study.

8.4.3 Gastrointestinal Events
In the safety review during the first review cycle, there were six reports of appendicitis in
flibanserin-treated subjects compared to none in the placebo group. The reason for this
imbalance was not clear. Although there are no new cases of appendicitis reported in this
Complete Response, the clinical reviewer noted that appendicitis continues to be the most
frequently reported individual serious AE among flibanserin-treated subjects in the entire
Phase 3 database (6/3973 flibanserin-treated patients vs. 0/1905 placebo-treated patients).
Together with the case of cholelithiasis, Gastrointestinal disorders now represent the SOC
with the highest proportion of SAEs. Noting that the original NDA review identified an
(b) (4)
unexplained increase in appendicitis incidence in flibanserin subjects,

Data from the development
for

(b) (4)

flibanserin suggest
adverse events related to gastrointestinal disorders.

(b) (4)
(b) (4)

(b) (4)
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CDTL comment:
I agree with DNP that the common mechanism of 5-HT2A antagonism between flibanserin
(b) (4)
and the higher than background rates of gastrointestinal AEs are of
concern. However, it should be noted that the low incidence of appendicitis in the
flibanserin program likely limits any conclusions that can be drawn.

8.4.4 Drug-Drug Interactions
Data submitted in this cycle have helped to clarify several issues outstanding from the
original NDA review. Specifically, interactions between flibanserin and weak CYP3A4
inhibitors resulted in a moderate increase in flibanserin exposure. Based the Applicant’s
meta-analysis of Phase 1 data, it appears that concomitant administration of flibanserin
and weak CYP3A4 inhibitors (oral contraceptives) results in a modest increase in
flibanserin exposure (1.44-fold increase in flibanserin AUC). Similarly, coadministration with grapefruit juice, a moderate CYP3A4 inhibitor, also resulted in a
moderate increase in flibanserin exposure (a 38% increase in flibanserin AUC). The
clinical pharmacology review team did not request additional DDI studies to examine the
effect of weak CYP3A4 inhibitors on flibanserin. I concur with the review team.
With respect to CYP3A4 inducers, data submitted in this Complete Response indicate a
20% decrease flibanserin exposure with concomitant administration of moderate inducers
(e.g., etravirine). Data from the original NDA already demonstrated that coadministration of flibanserin with a strong CYP3A4 inducer (e.g., rifampin) rendered
flibanserin exposure almost nonexistent (a 96% decrease). Considering that efficacy
shown to date for flibanserin in the treatment of HSDD is modest at best, concomitant use
of even moderate CYP3A4 inducers may negate any effectiveness demonstrated. The
Applicant’s proposed labeling includes only limited language on potential interactions
with CYP3A4 inducers and has not adequately addressed this issue.
Most importantly, data provided in this resubmission highlight the incomplete status of
our understanding into the metabolic pathways of flibanserin and raise new concerns with
safety implications. Interaction with a multiple CYP enzyme inhibitor (e.g., fluconazole,
which inhibits 3A4, 2C9, and 2C19) and digoxin (a P-gp substrate) suggest the presence
of alternative metabolic pathways for flibanserin that have not been fully elucidated.
CDTL comment:
I find it particularly worrisome that healthy subjects experienced potentially lifethreatening adverse events – with significant hypotension that occurred around the peak
concentration of flibanserin. Without a better understanding of flibanserin’s metabolic
profile, it is difficult to adequately advise clinicians as to the appropriate scope of safety
monitoring when prescribing flibanserin. As stated already, I do not agree with the
recommendation from the clinical pharmacology review team that identification of
enzymes other than CYP3A4 contributing to the metabolism of flibanserin can be a
postmarketing requirement. Such a data gap should be addressed pre-approval.
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It should be noted that orthostatic vital signs were not monitored during Phase 3 trials,
presumably because study drugs were administered at bedtime and in an ambulatory
setting. In the Phase 1 DDI studies, flibanserin was administered during the day (e.g., 9
am) while the subjects were awake and could be easily monitored. Despite the proposed
dosing direction – flibanserin is to be taken at bedtime – the extent to which HSDD
patients will comply with dosing direction is unknown.

8.4.5 Concomitant Ethanol Intake
Study SPR-12-03 assessed the PK/PD effects of simultaneous ethanol administration.
The PK/PD effects of ethanol/flibanserin combination were discussed under Section 5.1.4
Effect of Concomitant Ethanol Administration.
The most frequently reported AEs were somnolence, headache, and dizziness. Notably,
somnolence was reported by 92% and 73% of subjects following treatment with 0.8 g/kg
and 0.4 g/kg ethanol, respectively. Among all treatment groups, subjects receiving
flibanserin (with or without ethanol) experienced more somnolence than subjects
receiving ethanol alone (at either concentration), as shown in Table 24 below.
Flibanserin alone produced a slightly greater degree of somnolence than 0.8 g/kg ethanol
(equivalent of 4 drinks); simultaneous administration with ethanol markedly enhanced
flibanserin’s somnolence-inducing effect in a dose-dependent manner.
Table 24. Most frequent treatment-emergent AEs, SPR-12-03

Source: Table 13, page 50, Study report for SPR-12-03, Complete Response

Given the degree of CNS adverse events, DNP was asked to review findings from Study
SPR-12-03 to opine on whether contraindicating concomitant alcohol and flibanserin use
would be warranted. DNP noted two limitations regarding the interpretability of SPR-1203. First, the study utilized a subjective endpoint (visual analog scale, VAS), rather than
any objective endpoints. This is not optimal because “patient subjective evaluation of
sedation is known from other studies to correlate poorly with objective impairment.”
Second, VMS was assessed up to only 4 hours after dosing, but the time-course of
recovery from sedation remains unknown. Finally, DNP commented that “dizziness from
combined use [of alcohol and flibanserin] may be a particular concern if it increases the
risk of fall or injury…increased risk of fall, injury, or other adverse events that cannot be
mitigated by patient behavior might warrant a contraindication.”
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CDTL comment:
Safety findings from SPR-12-03 raise significant concerns, such that the clinical reviewer
recommends contraindicating concomitant use of flibanserin and ethanol should
flibanserin be approved in the future. Although flibanserin is intended to be taken at
bedtime (as opposed to “as-needed” prior to sexual activity), the degree to which HSDD
patients will adhere to this dosing direction is unknown. I do not envision that labeling
alone (i.e., contraindicating concomitant use) will be sufficient to mitigate safety
concerns stemming from unintended concomitant flibanserin/ethanol use.

8.4.6 Syncope and Orthostatic Hypotension
Two significant adverse events were noted from Phase 1 DDI studies:
1. In Study 511.158 (DDI study evaluating the interaction between flibanserin and
digoxin), one healthy subject administered flibanserin only experienced a severe
AE. The subject (subject #5), a 33-year-old female, reportedly experienced
syncope followed by “circulatory collapse,” which occurred 29 minutes after the
first 100 mg flibanserin dose. Her vital signs were not abnormal (blood pressure
of 104/65 and pulse 71), however, suggesting that the syncope occurred as a result
of a vasovagal episode. Nevertheless, she received treatment with 500 mL
intravenous fluid. This adverse event was considered by the investigator to be
drug-related and this subject was discontinued from the study.
2. In Study SPR-12-01 (DDI study to evaluate interaction between flibanserin and
fluconazole), hypotension occurred in three healthy subjects (out of 15) who
received flibanserin 100 mg and fluconazole 200 mg, which was at steady state
(on the 5th day of fluconazole dosing). All three had peak flibanserin plasma
concentrations corresponding to time of the observed adverse events. The
flibanserin plasma concentrations in these three subjects were two- to three-fold
of what was seen in Study SPR-12-04 (419 ng/mL from single dose of 100 mg
flibanserin). The study report and individual data listing provided the following
details:
Subject #1001, a 41-year-old, white female, became unresponsive one hour
after dosing. Her blood pressure was 64/41 mmHg and her oxygen saturation
was at 88% (her plasma flibanserin concentration was 1370 ng/mL 45 minutes
after dosing). She was treated with oxygen and intravenous fluids prior to
being transferred to the emergency room (ER). Upon evaluation in the ER, the
subject was unable to speak and was only responsive to painful stimuli and
ammonia inhalant. Her breathing was unlabored; her ECG and clinical
laboratory tests were normal. She improved over the next 3 hours, her blood
pressure reaching 97/53 mmHg upon her transfer back to the study center.
Subject #1004, a 38-year-old white female, also became hypotensive (blood
pressure 80/49 mmHg, pulse 74 bpm) 36 minutes following dosing. These
changes in her vital signs were accompanied by reported symptoms of
euphoric mood, pallor, nausea, and fatigue, all occurring within two hours
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after dosing. Concurrent with the vital sign changes and her symptoms were
elevated plasma concentrations of flibanserin (1290 ng/mL at 45 minutes and
1090 ng/mL at 60 minutes following dosing). She recovered from these
events.
Subject #1013, a 42-year-old white female, became hypotensive (blood
pressure 73/41 mmHg, pulse 47 BPM) 30 minutes after dosing. The
hypotension was accompanied by fatigue and euphoric mood (verbatim term
“feeling drugged”). All three of these AEs occurred within 45 to 67 minutes
following dosing with flibanserin and fluconazole. Again, her peak
flibanserin plasma concentration was 1530 ng/mL 45 minutes after dosing.
She also recovered from these events.
These three hypotension-related cases led to the cancellation of second cohort of
subjects who were to be dosed with flibanserin and a higher dose of fluconazole.
PD data from Study SPR-12-03 (concomitant ethanol administration) and Study SPR-1204 (administration of supratherapeutic flibanserin doses) showed that flibanserin
consistently exerted orthostatic effect on heart rate in approximately half of the subjects
exposed. A synergistic effect between flibanserin and ethanol on heart rate was also
observed. In addition, the tolerability margin for supratherapeutic flibanserin doses is
slim. It is significant that a single dose of 250 mg flibanserin produced safety findings
that necessitated termination of Study SPR 12-04. This margin may be readily exceeded
if flibanserin is taken with drugs having DDI potential.
CDTL comment:
(b) (4)

8.4.7 Human Abuse Potential
Because flibanserin is active in the central nervous system, the Applicant was notified via
an Advice letter dated June 7, 2005 that, a “formal abuse liability assessment by FDA’s
Controlled Substance Staff will be required.” The 2010 CR letter noted that “in the
absence of a human abuse potential study, it is not possible to draw definitive conclusions
(b) (4)
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about the abuse potential of flibanserin.” The CR letter requested that the Applicant
“conduct a human potential study in individuals with a history of sedative abuse and,
pursuant to 21 CFR 314.50(d)(5)(vii), and submit a proposal to schedule flibanserin in
the Controlled Substances Act and reasons for [the] proposal.”
To address this requirement, the Applicant conducted Study SPR-12-05, a single-dose,
randomized, double-blind, placebo- and active-controlled crossover study to evaluate the
relative abuse potential of flibanserin in healthy recreational drug users. Despite the
Applicant’s receiving extensive feedback on this study protocol from Controlled
Substance Staff (CSS) previously, 38 per the review dated August 23, 2013, the study
results were determined to be uninterpretable by CSS due to apparent lack of assay
sensitivity. Specifically, the positive control used, zopidem, failed to produce an
appropriate subjective positive response in a large proportion of the subjects; 33% of
subjects receiving 15 mg zopidem and 27% receiving 30 mg zopidem reported a
“neutral” response. Furthermore, inappropriately large placebo responses were observed;
53% of subjects indicated “Good Drug Effects” by visual analog scale, when the
responses should have been neutral.
The CSS review team concluded that the Applicant “must conduct a valid human abuse
potential study in well-trained individuals with a history of sedative abuse in order to
fully assess the abuse potential of flibanserin.”
However, upon reconsideration of the totality of clinical data from both submissions, the
CSS review team has reversed its assessment. CSS has concluded that flibanserin is
unlikely to have human abuse potential; CSS determined that another abuse potential
study may not be necessary. 39
CDTL comment:
The absence of valid information on flibanserin’s human abuse potential no longer
appears to be an approvability issue. An addendum review in DARRTS by the CSS review
team is pending as of the writing of this CDTL review.

8.5 Safety Conclusions
The totality of safety findings suggests that flibanserin has only modest tolerability.
Phase 1 tolerability and DDI studies indicate that single-doses of flibanserin administered
during day time were associated with significant changes in orthostatic vital signs
(resulting in syncope and symptomatic hypotensive episodes). These effects were further
exacerbated in the presence of ethanol or drugs with potential interactions (e.g., moderate
and strong CYP3A4 inhibitors or inhibitors of multiple CYP enzymes such as
38

Comments from CSS were conveyed to the Applicant via: 1) Type C guidance meeting, preliminary
(b) (4)
(b) (4)
responses under IND (b) (4) , dated
2) pre-NDA meeting on
with meeting
(b) (4)
(b) (4)
(b) (4)
minutes dated
, and 3) advice letter under IND
, dated
.
39
(b) (4)
Electronic mail communications between CSS review team and DBRUP, dated
(b) (4)
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fluconazole). In more chronic settings as seen in Phase 3, placebo-controlled database,
15% of subjects on 100 mg flibanserin discontinued prematurely due to side effects,
which is twice the rate observed in the placebo group.
In Phase 3 controlled trials where flibanserin was given at bedtime, CNS depression
(manifested as fatigue, somnolence, and sedation) occurred in approximately 21% of
subjects taking flibanserin. The frequencies of these events appeared to be doseproportional as determined from previous studies. Given the long terminal half life of
flibanserin (9.3 hours following single dose and 11.4 hours at steady state), the
implications for CNS effects and possible psychomotor impairment carried over to next
morning have not been adequately explored in this clinical program.
(b) (4)

with flibanserin, suggests a common profile of orthostatic
hypotension and gastrointestinal adverse events.
Finally, it is not clear that the human abuse potential of flibanserin has been sufficiently
characterized; results from Study SPR-12-05 were deemed uninterpretable.

9. Advisory Committee Meeting
A meeting of the Advisory Committee on Reproductive Health Drugs (ACRHD,
henceforth referred to as AC) was held on June 18, 2010 to discuss the original NDA. 40
There was consensus among the AC members that the Applicant had not provided
sufficient evidence of the overall efficacy for flibanserin to treat HSDD. Key points from
the AC deliberations include:
1. Despite statistically significant improvement in SSEs as well as patient-reported
overall satisfaction, AC members raised concerns over the lack of improvement
with flibanserin in sexual desire through the eDiary. Most AC members (9 of 11)
agreed with FDA that post-hoc analyses of sexual desire using questions from the
sexual desire domain in FSFI (FSFI-SD) for assessing desire should be
considered exploratory, given that the pre-specified analyses were to be based on
eDiary sexual desire item.
2. With regard to the instrument used to assess the sexual desire endpoint, two of
the 11 members voiced support for FSFI given their familiarity with this
instrument. The remaining nine members indicated a preference for daily eDiary
over FSFI, due to the concern of instrument validity in assessing patients’ recall
of desire – a more subjective, thus less quantifiable endpoint than SSE – over 28
days.

40

Transcript accessed at
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHe
althDrugsAdvisoryCommittee/UCM248753.pdf.
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3. Members voiced concern for the high rate of dropouts due to adverse events
(15%), as well as generalizability of the safety database given stringent exclusion
criteria in the Phase 3 trials.
4. The 11 AC members unanimously noted a negative risk/benefit profile for
flibanserin used to treat HSDD; all stated that the efficacy of flibanserin
demonstrated was not sufficiently robust to justify the risks.
Following an initial review determining that the Applicant had attempted to address all
deficiencies specified in the 2010 CR letter, a decision was made not to seek additional
expert advice in this review cycle. If the Applicant chooses to submit additional data in
the future to address approvability issues raised in this review cycle, an AC in a future
review cycle may be warranted to seek expert advice on risk/benefit evaluation based on
new data.

10. Pediatrics
Based on the rationale that HSDD has no relevant pediatric sub-population, the Applicant
requests a full waiver from pediatric studies required under the Pediatric Research Equity
Act (PREA). The Division agrees with the Applicant’s rationale, on the grounds that
necessary studies would be impossible or highly impracticable because the condition
does not exist in the pediatric age group.
The Pediatric Review Committee (PeRC) met on August 7, 2013 and concurred with the
Division on granting a full waiver in pediatric patients.

11. Other Relevant Regulatory Issues
11.1 Office of Scientific Investigation
In this resubmission, there is one pivotal clinical efficacy trial (Study 511.147), for which
the Division requested an audit from the Office of Scientific Investigation (OSI). Three
study sites were selected based on the review team’s assessment of risk. Site 1037 (Lee)
produced the largest treatment effect for both co-primary endpoints and had a history of
“Official Action Indicated” (OAI) designation. Site 1001 (Ackerman) had the largest
enrollment and was ranked to be the highest risk by OSI’s site selection tool. Site 1033
(Katz, the Principal Investigator) was also highly ranked by OSI’s site selection tool, and
has not been subject to an OSI inspection for more than five years.
Per the clinical inspection review dated August 29, 2013, OSI classified the Ackerman
and Katz sites as No Action Indicated (NAI). Inspection of the Lee site yielded several
notable observations, including the lack or incorrect completion of specific FSDS-R
questionnaires, a lack of documentation of some adverse events, and several data entry
errors. The Lee site was issued a Form FDA 483 and is classified by OSI as Voluntary
Action Indicated (VAI).
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OSI further concluded that data generated by the Ackerman and Katz sites appear
adequate in support of the indication sought. Notwithstanding the cited observations,
OSI determined that the data generated by the Lee site also seem adequate in support of
the indication sought because most of the observations listed on the 483 form “appear to
be isolated, sporadic, and randomly distributed across treatment groups and unlikely to
affect critical efficacy or safety parameters.”
CDTL comment:
I agree with OSI that findings from Dr. Lee’s site are unlikely to affect the key efficacy
and safety conclusions.

11.2 Potential Financial Conflicts
The Applicant certified that it did not use any investigators who had been debarred under
Section 306 of the Federal Food, Drug and Cosmetic Act.
The Applicant submitted financial disclosure information for investigators in Studies
511.147, 511.114, 511.130, 511.156; all are Phase 3 efficacy/safety trials submitted in
this review cycle. With one exception, all investigators participating in Study 511.147
were certified as having no financial arrangements as required under 21 CFR 54.2. One
(b) (6)
investigator,
, was reported by the Applicant to have received payment
(b) (6)
related to studies in this application. From 2009 to 2011, inclusive,
received
$42,779.00 for consulting activities from the BI. His site was one of 66 U.S. sites
(b)
participating in Studies 511.147; he enrolled (6) subjects (of the total 1,090).
CDTL comment:
(b) (6)
As one of many investigators involved in the clinical program,
site is not
expected to significantly affect critical parameters for efficacy or safety.

12. Labeling
In a review finalized on July 9, 2013, the Office of Medication Error Prevention and Risk
Management in OSE tentatively concluded that the proposed proprietary name, “Addyi,”
was acceptable. This tradename will need to be re-reviewed within 90 days of an
approval action, if/when it is determined that this NDA can be approved.
The package insert was submitted in the format required by the Physician Labeling Rule
(PLR). Consultative reviews on the proposed label were requested from the OSE (Office
of Medication Error Prevention and Risk Management) and the Office of Medical Policy
(Office of Prescription Drug Promotion, Patient Labeling Team). However, labeling was
not conveyed to the Applicant, because of consensus reached at the August 8, 2013 status
meeting not to initiate labeling negotiation with the Applicant in this review cycle. Per
an August 14, 2013 memorandum, the Office of Medication Error Prevention and Risk
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Management defers any comments on the proposed label and labeling until the next
review cycle.

13. Recommendations/Risk Benefit Assessment
13.1 Recommended Regulatory Action
I recommend that a Complete Response (CR) action be taken for this application, which
seeks to market flibanserin 100 mg at bedtime as a treatment for hypoactive sexual desire
disorder in premenopausal women.

13.2 Risk Benefit Assessment
The hallmark symptom of HSDD is personal distress associated with low or absent
sexual desire. While not a life-threatening condition, HSDD can be a life-altering
condition that negatively impacts a woman’s sense of well-being. Without any FDAapproved pharmacotherapy, there exists an unmet medical need for a safe and effective
treatment for U.S. premenopausal women eligible for the diagnosis of HSDD as defined
by DSM-IV.
Unfortunately, at this time, I do not believe flibanserin to be the product to rectify the
unmet medical need for HSDD treatment. Although the Phase 3 trials have consistently
demonstrated statistically significant treatment difference in SSEs, the differences
observed were very small numerically. Data provided by the Applicant have failed to
adequately support flibanserin’s efficacy in improving sexual desire, one of the two coprimary endpoints. Statistically significant treatment differences in sexual desire, as
shown in Study 511.147, were achieved but the treatment effect was also very small and
there are other concerns (e.g., the long recall period) that further call into question
regarding the findings. Our review of this resubmission concludes that previously
identified safety concerns may be amplified, and that these concerns cannot be mitigated
with existing information. The very modest benefits offered, if at all, cannot outweigh
the significant risks posed by 100 mg flibanserin in premenopausal women with HSDD.
Discipline-specific deficiencies noted by the review team are as follows:

13.2.1 Issues Regarding Efficacy:
1. A new efficacy trial submitted in this review cycle, Study 511.147, demonstrated
statistical significance for both co-primary efficacy endpoints (number of eDiary
satisfying sexual events and the change in desire based on the two desire domain
items in the Female Sexual Function Index, FSFI). However, efficacy findings in
Study 511.147 were consistent with those from trials submitted in the previous
review cycle (Studies 511.71 and 511.75), where desire, as measured by the daily
electronic diary, did not attain statistical significance. Study 511.147 achieved
statistical significance for the desire endpoint by elevating a previous secondary
efficacy endpoint (FSFI desire domain items captured during study visits, based
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on a 28-day recall), to a co-primary endpoint. The placebo-corrected differences
for the three endpoints (satisfactory sexual events, desire, and distress) in Study
511.147 were numerically small.
2. Key issues with Study 511.147 include:
a) The Applicant has not provided a sound rationale other than possible diary
fatigue to justify the change in the co-primary endpoint of sexual desire by
using FSFI sexual desire domain items. This change was made presumably
because FSFI sexual desire domain attained statistical significance in the two
earlier trials (Studies 511.71 and 511.75) as a secondary endpoint.
b) There was no SPA (special protocol assessment) agreement before Study
511.147 was initiated. Therefore, the endpoints, instruments, and recall
periods used for the endpoints were never agreed to by FDA. I acknowledge
that the use of FSFI sexual desire domain items in Study 511.147 was
discussed during the July 22, 2010 Type A meeting. However, the Division
was clear that FSFI sexual desire domain would only be accepted pending
FDA’s determination of acceptable content validity, including recall validity,
and acceptable measurement properties. While data provided in this
resubmission show similar reliability and consistency between the 28-day
recall period and a 7-day version in a nested crossover study, there are no data
to compare the 28-day recall period to the preferred 24-hour recall. Therefore,
it cannot be concluded that a 28-day recall measure validly assesses sexual
desire in this context. Furthermore, data provided in this resubmission are
insufficient to demonstrate content validity of FSFI sexual desire domain
items.
3. The characteristics of the population studied in the clinical program may be very
different from the population that will use the product once it is openly marketed;
therefore, efficacy and safety in the North American population of premenopausal
women that are likely to use the drug is uncertain.
a) More than one third (37%) of subjects enrolled and consented into Study
511.147 failed screening prior to randomization (646 patients failed screen out
of 1736 enrolled/consented). For Studies 511.71 and 511.75, the proportions
of patients failing screen were 38.4% and 36.3%, respectively. Considering
that general practitioners may not routinely utilize the strict diagnostic criteria
specified in the clinical trial protocols prior to prescribing the product once it
is approved, there is concern that women without bonafide HSDD may be
given this product and be exposed to the associated risks without deriving true
benefit. The Applicant stated in an amendment dated September 12, 2013 that
a screening tool – the Decreased Sexual Desire Screener – has been developed
and validated to be a “highly sensitive and specific 5-item, self-administered
questionnaire that diagnoses HSDD.” However, it does not appear that this
screener has been used in the context of flibanserin’s clinical program
submitted in this application. Therefore, it is not clear whether its use would
affect baseline patient characteristics or the eligibility criteria.
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b) The women studied in the 3 North American trials were predominantly white
and highly educated. Whether the population studied in this clinical program
is adequately representative of U.S. women with HSDD is unclear.
4. Residual issues with the instruments used to assess patient-reported outcomes
(PRO) for HSDD clinical programs in general:
a) I believe that both the 7-day recall and the 28-day recall period are too long
for evaluation of sexual desire/interest due to HSDD. It is preferable to have
change in sexual desire evaluated by an electronic diary using a recall of no
more than 3 days (preferably 24 hours).
b) Compliance with the eDiary allowing up to a 3-day recall for recording SSEs
was good, as seen in Study 511.71 and 511.75. A 7-day recall period is too
long for an accurate evaluation of SSEs.

13.2.2 Issues Regarding Clinical Safety:
1. I acknowledge that the Applicant has made attempts to characterize the safety of
flibanserin in women with co-morbid medical conditions. However, exclusion
criteria in Studies 511.147 and 511.114, although less restrictive than those
utilized in previous Phase 3 studies, remain extensive; the list of concomitant
medications that are prohibited still amounted to three full pages (with three
columns on each page). The extent to which the safety findings from the existing
clinical database may be generalized to a wider population of women suffering
from HSDD is unclear. This is of particular concern, since cumulative safety
findings from this clinical program are not reassuring, as outlined below.
2. Flibanserin has only modest tolerability – 15% of subjects on flibanserin 100 mg
qhs (in the entire clinical program) discontinued prematurely due to side effects,
which is twice the rate observed in the placebo group.
3. CNS depression (adverse events of fatigue, somnolence, and sedation) occurred in
approximately 21% of subjects taking flibanserin 100 mg qhs, and the frequency
of these events was dose-proportional as determined from previous studies. These
effects were more pronounced in pharmacokinetic and pharmacodynamic data
submitted in this resubmission, since flibanserin was administered during the day
rather than at bedtime in an ambulatory setting. I am concerned that labeling
alone would not mitigate the safety concerns arising from patients not adhering to
the dosing direction.
4. Flibanserin 100 mg qhs is associated with an increased frequency of adverse
events of syncope and accidental injury, including serious events, compared to
placebo. It is concerning to me that in Phase 3, placebo-controlled trials
conducted in premenopausal women, serious accidental injuries occurred at
greater than three times the frequency in flibanserin-treated subjects relative to
subjects who received placebo.
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5. Concomitant administration of centrally acting drugs (e.g., SS/NRIs, alcohol,
triptans) adversely effects flibanserin tolerability and may compromise patient
safety. The effect of alcohol appears sufficiently pronounced as to warrant a
contraindication regarding concomitant use. That said, it is unclear to me that
even a contraindication of concomitant use can adequately mitigate the risk
associated with simultaneous flibanserin use with ethanol.
6. Administration of flibanserin with drugs that are strong or moderate CYP3A4
inhibitors leads to a marked increase in flibanserin exposure, poor tolerability and
a higher frequency of syncope and hypotension which may be serious compared
to flibanserin used alone. Of particular concern, three subjects who received
flibanserin and fluconazole in Study SPR-12-01 experienced symptomatic
hypotension; one subject became unresponsive and required medical intervention
for the profound hypotensive episode (64/41 mmHg).
7. CNS adverse effects were more pronounced when flibanserin was administered
with hormonal contraceptives, which are mild CYP3A4 inhibitors. This
interaction may further compromise safety of this product in young women, many
of whom will likely be users of hormonal contraceptives.
8. The reason for a greater incidence of appendicitis among flibanserin users
compared to placebo is not explained but may represent a class effect of drugs
with 5HT-2A antagonism.
9. It is unclear whether the dose-dependent, increased incidences of mice mammary
tumors observed at flibanserin doses three and ten times the recommended human
dose represent a clinical risk of breast cancer. The Phase 3 trials in this program
may be too short in duration (6 months) to adequate characterize the potential for
development of breast cancer associated with chronic flibanserin use.

13.2.3 Issues Regarding Clinical Pharmacology:
Cumulative findings from the ketoconazole and fluconazole (strong and moderate
CYP3A4 inhibitors) studies and physiologically-based PK modeling suggest involvement
of other CYP enzymes in the metabolism of flibanserin.
Data from the original submission showed that co-administration of flibanserin 50 mg
with ketoconazole, a strong CYP3A4 inhibitor, resulted in a 4.3-fold increase in
Flibanserin exposure (AUC). Data provided in this resubmission showed that multiple
doses of fluconazole resulted in a 7.0-fold in AUC0-inf of flibanserin. The 7-fold increase
in flibanserin exposure with fluconazole, a moderate CYP3A4 inhibitor, exceeded the
4.3-fold increase with ketoconazole, a strong CYP3A4 inhibitor. The exposure change
with fluconazole was not anticipated based on the presumed metabolism pathway of
flibanserin (mainly through CYP3A4 and to a minor extent CYP2D6, as the Applicant
claims).
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Fluconazole is identified as an inhibitor of multiple enzymes - CYP3A4 (moderate),
CYP2C9 (moderate) and CYP2C19 (strong) - according to the FDA Draft Guidance for
Industry: Drug Interactions – Study Design, Data Analysis, Implications for Dosing and
Labeling Recommendations (February 2012). The in vivo study results suggest that
CYP2C9 and/or CYP2C19 may be involved in the metabolism of flibanserin.

13.2.4 Issues Regarding Human Abuse Potential:
The human abuse potential study (SPR-12-05) conducted with flibanserin provided in the
resubmitted NDA was deemed uninterpretable by CSS. However, CSS has concluded
that a new human abuse potential study is not necessary.

13.2.5 Need for Additional Expert Advice
Although data included in this resubmission were not presented to the Advisory
Committee on Reproductive Health Drugs, it would be helpful to request that the AC
assess additional data in the future review cycle, if the Applicant has addressed all the
deficiencies identified in this CR.

13.3 Recommendation for Postmarketing Risk Evaluation and
Management Strategies
No postmarketing risk management activities are recommended at this time.

13.4 Recommendation for Other Postmarketing Requirements
and Commitments
Given the recommendation for Complete Response, no postmarketing requirements or
commitments are requested at this time.

13.5 Comments to Convey to the Applicant
I recommend that the following comments be provided in a Complete Response letter to
the Applicant:
To address clinical deficiencies:
1. Identify a well-defined population of premenopausal women in whom a larger
effect size and better safety margin can be demonstrated.
a. Use of an enriched population (i.e., those with more severe baseline
findings) should be considered.
b. Consider studying a 75 mg dose taken at bedtime.
c. Ensure the diagnostic criteria used are consistent with those established in
DSM-V.
d. Changes in SSEs and sexual desire should be evaluated by an electronic
diary using a short recall period.
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2. If such a population is found:
a. Propose a way to limit the off-label use of the marketed product because
of the number of safety issues.
b. Propose a way that the healthcare providers can easily and accurately
determine the appropriate candidates for treatment.
3. Clarify how you would advise clinicians regarding flibanserin dosing with
concomitant use of strong and moderate CYP3A4 inducers. We note that
flibanserin exposure (AUC) was decreased by 96% and 20.6% in the presence of
rifampin and etravirine, respectively.
4. Propose a strategy beyond labeling to ensure that flibanserin is not prescribed
with moderate or strong CYP3A4 inhibitors. We are concerned that the exposure
to flibanserin was substantially increased in the presence of fluconazole, a
moderate CYP3A4 inhibitor; specifically, the mean half life increased from 10 to
23 hours, and the resultant Cmax and AUC were increased 2.2-fold and 7.0-fold,
respectively. Data from Study SPR-12-04 (PK and PD assessment of standard
and supra-therapeutic doses of flibanserin) suggest that flibanserin is poorly
tolerated at doses twice or more than the current recommended clinical dose.
5. Clarify how, beyond labeling, the risk of adverse events associated with CNS
depression can be mitigated. In addition, to better elucidate the effect of
flibanserin on CNS function, conduct a driving impairment study, where
impairment may be objectively assessed. We recommend that a driving study
have the following general characteristics:
a. Either a driving simulator or an “on-the-road” study may be employed.
b. A positive control and a placebo arm should be included.
c. Drug effects at up to the highest doses and exposures that could be encountered in
clinical use should be assessed. This includes exposures that might be
experienced by patients with specific genetic traits or other characteristics that
could lead to higher exposures from the same dose.
d. CNS-effects of flibanserin after a single-dose and chronic exposure (at steadystate drug levels) should both be evaluated. Given the long half-life of
flibanserin, we are concerned that a single bedtime dose may produce residual
CNS effect into the next morning. Therefore, the driving impairment study
following a single dose of flibanserin exposure should be conducted on the
morning following bedtime dosing.
6. Propose a strategy to ensure that flibanserin is not used currently with ethanol, as
we are concerned that labeling alone will not prevent concomitant use. In Study
SPR-12-03, orthostatic syncope and hypotensive episodes occurred in three
subjects who received flibanserin and ethanol concomitantly; two of these
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subjects required medical intervention. Furthermore, subjects in Study SPR-1203 were accustomed to moderate intake of ethanol and predominantly male (23 of
25). We are concerned that women who are naïve to the effect of ethanol may
respond more dramatically.
7. Define a strategy to mitigate the risk to patients associated with concomitant use
of flibanserin and hormonal contraceptive products.
8. Propose a plan to determine whether the excess incidence of appendicitis
observed in the Phase 3 placebo-controlled pre-menopausal HSDD database is
due to effects of flibanserin. A post-approval, observational study may be
necessary for a more accurate assessment of this issue.
9. Clarify the clinical risk of breast cancer in light of the pre-clinical findings of
dose-dependent mammary tumors in mice at flibanserin doses three and ten times
the proposed human dose. If flibanserin is approved in a future review cycle, it is
likely that we would require a prospective investigation post-approval to assess
and quantify any potential increase in the clinical risks for breast cancer.
To address deficiencies relating to clinical pharmacology:
10. Prior to market approval, identify enzymes other than CYP3A4 (e.g., CYP2C9
and/or CYP2C19) that may contribute to the metabolism of flibanserin and
provide a plan to address potential drug interactions.
Additional comments:
1. After you have addressed the deficiencies enumerated above, we would be
amenable to future discussion of this application at a meeting of the Reproductive
Health Drugs Advisory Committee to include discussion of whether the
demonstrated benefits of treatment with flibanserin outweigh the risks associated
with its use in the proposed target population.
2. Please note that two of the efficacy trials (Studies 511.130 and 511.156),
assessing flibanserin for HSDD in postmenopausal women, were not extensively
(b) (4)
reviewed because you are not
seeking to market flibanserin as an HSDD
treatment in postmenopausal women.
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Clinical Memorandum
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To:

NDA 022526

From:

Christina Chang, M.D., M.P.H. – Clinical Team Leader, DBRUP

Through:

Hylton Joffe, M.D., M.M.Sc. – Division Director, DBRUP

This memorandum serves to amend information contained in the September 27, 2013 Complete
Response Letter (CRL), and related reviews.
In the CRL, item 1d under the Clinical Safety section documents the Division’s assessment
concerning the incidences of accidental injuries temporally related to sedation that were observed
in the Phase 3 clinical program for both flibanserin and placebo. Item 1d states:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (74% vs. 37%).”
Based on further communication with the Applicant and re-analysis of the data, the Division
determined that the two percentages stated in this paragraph and in the related reviews were
incorrect. The paragraph should state:
“Flibanserin 100 mg nightly appears to be associated with an increased frequency of
adverse events of hypotension, syncope and accidental injury, including reports of severe
events. Although the phase 3 program is not large enough to assess the risk of major
injury (e.g., motor vehicle accidents), sedation was reported more commonly in
association with reports of injury in flibanserin-treated subjects as compared to placebotreated subjects (21% vs. 6%).”
The revised percentages also apply to the corresponding text in the related reviews. The correct
information is conveyed in the final, approved labeling.
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Twice daily dosing (morning and evening)
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Change from baseline
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DHEAS
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eDiary
Electronic diary
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Female sexual arousal disorder
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Health-Related Quality of life
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Patient-reported outcome
REMS
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1. Recommendations/Risk Benefit Assessment
1.1 Recommendation on Regulatory Action
We recommend, from a clinical perspective, that Flibanserin 100 mg qhs for the treatment of
hypoactive sexual desire disorder (HSDD) in premenopausal women receive a Complete
Response (CR) action.

1.2 Risk Benefit Assessment
We believe that the risk/benefit profile for Flibanserin 100 mg taken at bedtime is not favorable.
Low sexual desire and distress are the hallmark of HSDD, so it seems imperative that a
statistically significant and clinically meaningful change in these two endpoints be clearly
demonstrated. We do not believe that the difference between the placebo and flibanserin
response merits approval given the safety issues with flibanserin compared to the placebo
treatment.
Concerning efficacy, here are the major issues affecting efficacy:
• A new efficacy trial submitted in this review cycle, Study 511.147, demonstrated
statistical significance for both co-primary efficacy endpoints (number of satisfying
sexual events and desire score based on the desire domain items in the Female Sexual
Function Index, FSFI). However, efficacy findings in Study 511.147 were consistent
with those from trials submitted in the previous review cycle (Studies 511.71 and
511.75), where desire, as measured by daily electronic diary, did not attain statistical
significance. Study 511.147 achieved statistical significance for the desire endpoint only
through elevating a previous secondary efficacy endpoint (FSFI desire domain items
captured during study visits, based on a 28-day recall), to a co-primary endpoint.
• It does not appear that the new data in the Sponsor’s Complete Response submission
would likely change the votes of the June 2010 Advisory Committee meeting on the 4
questions that were presented to the Committee. For example, the Committee voted 9-2
that the sexual desire endpoint would be better evaluated by an electronic diary (eDiary)
compared to the FSFI desire domain, yet Study 511.147 used the FSFI paper instrument
with a 28-day recall and did not ask any desire questions on the eDiary. Therefore, we
cannot determine from the eDiary data in Study 511.147 if the change in desire would
have been demonstrated using this preferred method.
• Key issues with Study 511.147 include:
o There was no SPA (special protocol agreement) with the Division before Study
511.147 was initiated. Therefore, the endpoints, instruments, and recall periods
used for the endpoints were never agreed to by the Division.
o Other than the contention that study subjects prefer using an instrument with a 28day recall period over one with daily data capture (diary fatigue), the Applicant
has not provided a sound rationale to justify the change in the co-primary
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•

•

endpoint of sexual desire. In fact, according to the Applicant, for all three U.S.
phase 3 studies (Studies 511.71, 511.75, and 511.147), 95% of events are reported
by subjects within 48 hours of event occurrence. Thus, existing data undermine
the diary fatigue argument.
o The placebo-corrected differences for the three endpoints (satisfactory sexual
events, desire, and distress), although statistically significant, were numerically
small. There was a clear positive placebo effect with over 80% completion in 545
women receiving 6 months treatment in the placebo arm of Study 511.147; less
than 1% of placebo treated women discontinued because of lack of efficacy.
 In the previous randomized withdrawal studies, women who were positive
responder on Flibanserin treatment and switched to 24 weeks of placebo
treatment still had on average 2.1 more SSEs than their original untreated
baseline of 2.7 SSEs. Here in Study 511.147, we again see a strong placebo
effect and a small difference between continued Flibanserin and placebo
treatment.
The demographics of the population studied in the clinical program may be very different
from the population that will use the product once it is openly marketed; therefore,
efficacy and safety in the North American population of premenopausal women that are
likely to use the drug is uncertain.
o More than one third of subjects enrolled and consented into Study 511.147 failed
screening prior to randomization (646 patients failed screen out of 1736
enrolled/consented). For Studies 511.71 and 511.75, the proportions of patients
failing screen were 38.4% and 36.3%, respectively. Considering that general
practitioners may not routinely utilize the strict diagnostic criteria specified in
clinical trials protocols prior to prescribing the product once it is approved, there
is concern that women without HSDD may be given this product and be exposed
to associated risks without deriving true benefit.
o The women studied in the 3 North American trials were white (85.5%; of which
11.5% identified as Hispanic) and highly educated (~99% high school level; 53%
of women with at least a college degree).
Residual issues with the instruments used to assess patient-reported outcome (PRO) for
HSDD clinical programs in general:
o The most reliable recall time for each key endpoint in clinical trials for female
sexual dysfunction (FSD) drugs remains controversial.
o The Division continues to believe that a 28-day recall period is too long for
evaluation of sexual desire/interest due to HSDD. The Division still prefers to
have change in sexual desire evaluated by an electronic diary using a recall of no
more than 3 days. We note that compliance with the eDiary allowing up to a 7day recall was excellent, but this does not mean that the capture of data was
accurate.
o A 7-day recall period is too long for an accurate evaluation of SSEs.
o Use of paper versus electronic collection of data remains controversial, although
the Division has previously indicated a strong preference for electronic data
capture.
11

Reference ID: 3365246

Clinical Review
{Daniel Davis, MD and Olivia Easley, MD}
{NDA 22-526, complete response}
{flibanserin (Addyi)}
The new data submitted with this application confirm many of the Division’s initial reservations
regarding the safety of Flibanserin. New safety issues were also identified in the course of the
current review.
Specific safety issues affecting approvability of the application are listed below:
• Flibanserin has only modest tolerability – 15% of subjects on Flibanserin 100 mg qhs (in
the entire clinical program) discontinued prematurely due to side effects, which is twice
the rate observed in the placebo group.
• CNS depression (adverse events of fatigue, somnolence, and sedation) occurred in
approximately 21% of subjects taking Flibanserin 100 mg qhs, and the frequency of these
events was dose-proportional as determined from previous studies.
• Flibanserin 100 mg qhs is associated with an increased frequency of adverse events of
syncope and accidental injury compared to placebo.
• Concomitant administration of centrally acting drugs (e.g., SS/NRIs, alcohol, triptans)
adversely effects Flibanserin tolerability and may compromise patient safety. The effect
of alcohol is particularly pronounced such that a contraindication regarding concomitant
use is warranted.
• Administration of Flibanserin with drugs that are strong or moderate CYP3A4 inhibitors
leads to a marked increase in Flibanserin exposure, poor tolerability and a higher
frequency of syncope and hypotension which may be serious compared to Flibanserin
used alone.
• CNS adverse effects were more pronounced when Flibanserin was administered with
hormonal contraceptives, which are mild CYP3A4 inhibitors. This interaction may
further compromise safety of this product in young women many of whom will likely be
users of hormonal contraceptives.
• The human abuse potential of Flibanserin remains unclear, as results from the SPR 12-05
study, the abuse potential study included in this resubmission, were uninterpretable.
• The reason for greater incidence of appendicitis among Flibanserin users compared to
placebo is not explained but may represent a class effect of drugs with 5HT2a
antagonism.
• It is unclear whether the increased incidence of mice mammary tumors observed at
Flibanserin doses three times the recommended human dose represents a clinical risk of
breast cancer.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies
As the product is not being recommended for approval, no post-marketing risk management
activities are being requested by the Division.
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1.4 Recommendations for Postmarket Requirements and Commitments
As the product is not being recommended for approval, no post-market studies are being
requested at this time. However, the following are deficiencies that should be addressed in a
Complete Response submission:
•
The Applicant should conduct further subgroup analyses (e.g., by baseline severity of
disorder, age, demographics, etc.) to identify a well-defined population of women in whom a
larger effect size and better safety can be demonstrated.
o An enriched population (i.e., those with more severe baseline findings) should be
considered for any future efficacy assessment.
o If such a target population is found, propose a way to limit the off-label use of the
marketed product because of the several safety issues.
o Consider studying a 75 mg dose taken at bedtime.
•
Propose a strategy to ensure that Flibanserin is not used with ethanol or prescribed with
moderate or strong CYP3A4 inhibitors in clinical practice. The Division is concerned that
labeling alone will not prevent concomitant use.
•
Conduct a driving impairment study to better elucidate the effect of Flibanserin on CNS
function. The Division of Neurology Products recommends that a driving study have the
following general characteristics:
o Either a driving simulator or an “on-the-road” study may be employed
o A positive control and a placebo arm should be included
o Drug effects at up to the highest doses and exposures that could be encountered in
clinical use should be assessed. This includes exposures that might be experienced by
patients with specific genetic traits or other characteristics that could lead to higher
exposures from the same dose.
o CNS-effects of Flibanserin after a single-dose and chronic exposure (at steady-state drug
levels) should both be evaluated.1
•
Conduct a new, well-designed human abuse potential study.
•
Propose a plan to determine whether the excess incidence of appendicitis observed in the
phase 3 placebo-controlled pre-menopausal HSDD database is due to effects of Flibanserin.
•
Clarify the clinical risk of breast cancer in light of the pre-clinical findings of mammary
tumors in mice at Flibanserin doses three times the proposed human dose.

2. Introduction and Regulatory Background
2.1 Product Information
Flibanserin is a post-synaptic 5-HT1A agonist and 5-HT2A antagonist that has been evaluated for
(b) (4)
the indication of major depressive disorder (MDD), in addition to treatment of HSDD
(b) (4)
premenopausal
1

Memorandum of Consultation from DNP to DBRUP dated July 26, 2013.
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. In addition to its activity at serotonin receptors, Flibanserin binds with moderate
affinity to 5-HT2B, 5-HT 2C and dopamine D4 receptors. There are no currently marketed
products with the same neurotransmitter activity as Flibanserin.
(b) (4)

2.2 Tables of Currently Available Treatments for Proposed Indications
There are currently no FDA-approved drug products for the treatment of HSDD.

2.3 Availability of Proposed Active Ingredient in the United States
The proposed active ingredient is not available in the United States or in any other country.

2.4

Important Safety Issues with Consideration to Related Drugs

These issues are addressed in section 7.2.3 Evaluation for Potential Adverse Events for
Similar Drugs in Drug Class.

2.5 Summary of Pre-submission Regulatory Activity Related to Submission
The original marketing application was submitted to DBRUP by Boehringer-Ingleheim in
October, 2009. An Advisory Committee meeting was held in June 2010 to discuss the
application. The Committee voted unanimously (11 “no”, 0 “yes”) that the applicant had not
demonstrated an acceptable overall risk/benefit profile for Flibanserin in premenopausal women
for the treatment of HSDD. DBRUP issued a Complete Response in August 2010, summarized
below, because of deficiencies with regard to both safety and efficacy:
Efficacy
1. The trials did not show a statistically significant difference for the second co-primary
endpoint, the eDiary (electronic diary) sexual desire score. Low sexual desire is the hallmark
of HSDD, so it seems imperative that a statistically significant and clinically meaningful
change in this endpoint be clearly demonstrated.
2. The Applicant requested very late in the development program (January 2009) to change the
statistical analysis plan (SAP) to use a different instrument (the score for the two desire
questions on the Female Sexual Function Index [FSFI]) to measure the co-primary sexual
desire endpoint. It is not generally accepted to change the SAP once a trial has been
unblinded, as was the case for at least one of the near-identical trials. Furthermore, in a third
blinded, placebo-controlled trial, for which the Applicant changed the desire endpoint to that
measured by the FSFI desire items while the trial was underway and before unblinding, the
Applicant failed to show a statistically significant change in desire using the FSFI desire
score.
3. The placebo-corrected differences for the two endpoints (SSEs and distress), although
statistically significant, were numerically small.
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4. There were many significant entry criteria relating to co-morbid conditions and concomitant
medications that excluded women from the efficacy trials, so it is difficult to know how to
adequately label for them or protect against inappropriate off-label use of the drug.
5. The demographics of the population studied may be very different from the population that
will use the product once it is openly marketed; therefore, efficacy and safety in the North
American population of premenopausal women that are likely to use the drug is uncertain.
6. A number of potential risks associated with Flibanserin treatment were identified in the
safety review. In view of the efficacy data, the overall benefit/risk balance for the product is
not favorable.
7. Finally, and obviously supportive, are the votes of the Advisory Committee (AC) members at
the meeting held to discuss this application on June 18, 2010:
a) Is the sexual desire endpoint better evaluated by the FSFI desire domain compared to
the eDiary?
N0- 9; YES- 2
b) Is it appropriate to alter the prespecified method of assessing sexual desire?
NO- 9; YES- 2
c) Is there sufficient evidence of overall efficacy for Flibanserin for the treatment of
HSDD compared to placebo?
NO- 10; YES- 1
d) Has the Applicant demonstrated that the overall risk/benefit profile of Flibanserin
for the treatment of HSDD in premenopausal women is acceptable?
NO- 11; YES- 0
Safety – DBRUP determined that there was insufficient information:
• To characterize the safety of 100 mg Flibanserin in patients with co-morbid conditions or
who ingest concomitant medications including dietary supplements, or alcohol.
• To assess the risk of accidental injury associated with the use of Flibanserin and to assess
the root cause of these events (e.g., drug-related somnolence, syncope, depression-related
inattention, or other causes).
• To determine the abuse potential of Flibanserin.
To address the safety deficiencies, DBRUP recommended the following:
• Enroll a broad population of premenopausal women with HSDD in ongoing or future
placebo-controlled HSDD clinical trials of Flibanserin.
• Complete your ongoing 12-week, double-blind, placebo-controlled study to assess the
safety of concomitant use of Flibanserin 100 mg daily with selective serotonin or
norepinephrine reuptake inhibitors (SS/NRIs).
• Conduct a drug-drug interaction study to determine the effect of simultaneous
administration of Flibanserin 100 mg with alcohol.
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•
•
•
•
•

Conduct a pharmacokinetic, pharmacodynamic, safety study in healthy premenopausal
women ingesting supra-therapeutic doses of Flibanserin to assess the effect of such
exposure on orthostatic vital signs and the risk of syncope.
Conduct a drug-drug interaction study to evaluate the pharmacokinetic profile and safety
of Flibanserin 100 mg when co-administered with moderate CYP3A4 inhibitors.
Submit the final report of a meta-analysis of phase 1 pharmacokinetic and safety data in
women who received oral contraceptives and various doses of Flibanserin concomitantly.
Assess the incidence of accidental injury in Flibanserin-and placebo-treated subjects
enrolled in ongoing and future HSDD clinical trials of Flibanserin.
Conduct a human abuse potential study in individuals with a history of sedative abuse.

At the July 22, 2010, post-Advisory Committee Meeting between the Sponsor, Boehringer
Ingelheim (BI), and DBRUP, it was agreed that an additional pivotal efficacy study with
restrictive entry criteria would be required. Additionally, that this study should also address
content validity, recall validity and measurement properties of the Female Sexual Function
Inventory (FSFI), especially as it relates to the desire domain of the FSFI if used as a primary
outcome measure.
An additional phase 3, double-blind, placebo-controlled pivotal efficacy study, 511.147, was
initiated during the first flibanserin review cycle and completed by BI in February 2011, six
months after the initial CR action. This study allowed for enrollment of a broader patient
population with concomitant medication use than studies 511.71 and 511.75 submitted with the
original NDA. Additionally, this new study included sexual desire, measured by items 1 and 2
of the 19-item FSFI, as a primary outcome measure and included a sub-study for assessment of
content and recall validity to compare 28-day vs. 7-day recall. BI sold the product to Sprout
Pharmaceuticals, Inc. in December, 2011.
A Type B, pre-NDA meeting occurred between Sprout and DBRUP on April 26, 2012, to discuss
the contents of a complete response submission. DBRUP advised Sprout that whether results
from study 511.147 are adequate to support efficacy would be a matter of review, considering
that the co-primary efficacy endpoint (FSFI desire domain items 1 and 2), instruments, and recall
periods (28 days and 7 days), were not formally agreed to by DBRUP. Sprout submitted the
complete response which addresses the deficiencies identified in the original application on
March 29, 2013.

3. Ethics and Good Clinical Practices
3.1

Submission Quality and Integrity

The trials were carried out in compliance with the protocols, the principles laid down in the
Declaration of Helsinki, October 1996 version, and in accordance with the ICH Harmonised
Tripartite Guideline for Good Clinical Practice (GCP) and relevant Boehringer Ingelheim
standard operating procedures (SOPs). Written informed consent was obtained for all subjects.
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Reviewer's comment:
The quality of the data and submission are acceptable. Determination of data integrity is
pending final assessment from the Office of Scientific Investigation.

3.2

Compliance with Good Clinical Practices

All studies from the development program of Flibanserin for HSDD were approved by ethics
committees or institutional review boards, followed Good Clinical Practice (GCP) guidelines,
Sponsors Standard Operating Procedures (SOPs), and conformed to the Declaration of Helsinki,
version 1996. Written informed consent was obtained from all patients prior to all study related
procedures.

3.3

Financial Disclosures

Financial disclosure forms were submitted for the investigators involved in the new clinical trials
for the current submission. No investigator had a financial arrangement with the current sponsor.

4. Significant Efficacy/Safety Issues Other Review Disciplines
4.1 Chemistry Manufacturing and Controls
There were no biopharmaceutics issues identified in the CR letter. The current biopharmaceutics
review focused on the evaluation of the acceptability of the dissolution documentation in support
(b) (4)
of proposed changes to the composition of the film coat (
Pink). The ONDQABiopharmaceutics team found the dissolution documentation acceptable to support the change to
(b) (4)
(b) (4)
(b) (4)
(b) (4)
the film coat from
Pink
) to
Pink
), and recommended
approval of the application from a biopharmaceutics perspective.

4.2 Clinical Microbiology
A clinical microbiology consult/review was not required as the proposed product is an oral
tablet.

4.3 Preclinical Pharmacology/Toxicology
No new pharmacology/toxicology data were submitted with the current application. The
DBRUP pharmacology/toxicology review is pending at the time of this writing.
Of note, data from a two-year carcinogenesis study provided in the original submission indicate
that orally administered Flibanserin produced a dose-related increase in the incidence of
malignant mammary gland carcinomas in female mice at drug levels approximately 3 and 10
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times the recommended clinical dose. The mechanism for development of mammary gland
carcinoma is not known. This mammary tumor signal was not seen in rats.
Reviewer’s comment:
See further discussion and comments in Section 7.6.1 of this review.

4.4 Clinical Pharmacology
There were 4 pharmacokinetic/pharmacodynamic (PK/PD) studies with the current submission.
One focused on the effect of flibanserin and ethanol, one on the human abuse potential, one on
moderate CYP3A4 drug-drug interaction, and one on a supra-therapeutic dose (see Error!
Reference source not found.). The primary clinical pharmacology issue in the current
submission relates to the interaction of Flibanserin with CYP3A4 inhibitors, a major concern of
the Division because of the high flibanserin levels seen in Study SPR-12-01. The clinical
discussion of the interaction with CYP3A4 inhibitors can be found in section 7.5.5.1.
The DBRUP clinical pharmacology review is pending at the time of this writing.

4.5 Biostatistics
Kate Dwyer, PhD, was the primary biostatistical reviewer. The tables from her review are
incorporated into the efficacy sections of this review. There were no major differences between
her analysis and that of the Applicant. The key issue is the clinical significance of the findings
because the difference between the treatment effect of flibanserin and that of placebo treatment
were consistently small, although statistically significant.
The DBRUP final biostatistics review is pending at the time of this writing.

4.6 Consults from Other Divisions
4.6.1

Division of Neurology Products

DBRUP consulted the Division of Neurology Products (DNP) regarding the risk of accidental
injury associated with Flibanserin, the need for a driving impairment study, and the interaction
with ethanol. Their recommendations and comments are discussed in sections 0, 7.3.5.1, 7.3.5.3
and 7.5.5.5 of this document.
4.6.2

Controlled Substances Staff

DBRUP requested that the Applicant conduct a human abuse potential study. The Applicant
submitted results of study SPR-12-05 with this application. The Controlled Substances Staff was
consulted to review the study report. As discussed in section 7.6.4, CSS concluded that human
abuse potential could not be determined from results of study SPR-12-05 and a new study is
recommended. The following comments from CSS will be conveyed to the sponsor:
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1) The human abuse potential study conducted with flibanserin provided in the resubmitted
NDA does not fulfill the 2010 Complete Response requirement for the submission of a valid
human abuse potential study. Thus, it is still not possible to fully assess the abuse potential of
flibanserin.
2) CSS has determined that the human abuse potential study conducted with flibanserin is
invalid and inconclusive based on the evaluation of the statistical analysis of the study conducted
by Dr. Ling Chen in the Office of Biostatistics at FDA. Specifically, the study data were deemed
uninterpretable because of the following problems identified by Dr. Chen:
a) On the primary subjective measure of Drug Liking visual analog scale (VAS), the
positive control, zolpidem, did not produce an appropriate positive subjective response in
a large percent of subjects. Specifically, 33% of subjects who received 15 mg zolpidem
and 27% of subjects who received 30 mg zolpidem had an Emax response that was in the
neutral range (40-60 on the bipolar scale of 0 to 100). This neutral response is similar to
the response expected from placebo. The response to a positive control drug like
zolpidem should have been > 60, which indicates drug liking.
b) Inappropriately large placebo responses were observed for secondary subjective
measures in the study. These secondary measures use unipolar scales ranging from 0100, with an acceptable neutral response of 0-20. For example:
• For Good Drug Effects VAS, 18 of 34 subjects (53%) had Emax values in
response to placebo that were > 20 on the unipolar scale.
• For High VAS, 11 of 34 subjects (32%) had Emax values in response to placebo
that were > 20 on the unipolar scale.
c) On the secondary subjective measure of High VAS, predose responses were collected
in each treatment period before dosing for each subject. However, these predose
responses were not utilized in the study analysis. Instead, the Sponsor inappropriately
used baseline responses (defined as predose responses for each subject in Period 1 on
Day 1) in calculating the response for each subject for each of the treatments for each of
the subjective measures. The baseline responses were also used for the covariate in the
statistical analysis.
d) Inappropriately large predose responses were observed in the study. For example, for
the subjective measure of High VAS (a unipolar measure ranging from 0 to 100, with an
acceptable neutral predose response between 0 to 20), 32 of 34 subjects (94%) had a
predose response of 46 to 51.
e) On two subjective measures that assess retrospective (next-day) positive responses to
a drug treatment, a very large number of subjects did not identify the positive control,
zolpidem, as producing positive responses. For Overall Drug Liking VAS (a bipolar
scale of 0 to 100, with an acceptable neutral score ranging from 40 to 60), 25 of 34
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subjects (74%) and 24 of 34 subjects (71%) had an Emax response to the positive control,
zolpidem at 15 mg and 30 mg (respectively), of < 55 (within the neutral or drug disliking
response range). Similarly, for Take Drug Again VAS (a bipolar scale), 22 of 34 subjects
(65%) and 21 of 34 subjects (62%) had an Emax response to the positive control,
zolpidem at 15 mg and 30 mg (respectively), of < 55 (within the neutral or drug disliking
response range). The response to a positive control drug like zolpidem on these scales
should have been > 60, which indicates drug liking.
3) The uninterpretable data described above suggest that there may have been study design
issues. An examination by CSS of the study protocol reveals design flaws that are unacceptable.
These issues were communicated to the Sponsor prior to study initiation and include the
following:
a) The inclusionary criteria allows for the use of alcohol as a “sedative drug” for
purposes of an acceptable drug history. CSS previously informed the Sponsor that an
acceptable history of sedative abuse should be based only on the use of benzodiazepines
and barbiturates, and should not be based on alcohol use. Thus, it is possible that the
poor responses observed in the study to the positive control, zolpidem, were based on
subjects qualifying for the study solely on the basis of use of alcohol rather than other
acceptable sedatives.
b) The final study report does not provide a definition for an “acceptable placebo
response” in the Qualification Phase. An acceptable response to the positive control was
deemed to be at least a 10 point increase compared to placebo. However, if the placebo
response was outside the acceptable neutral range, then this would invalidate the
qualification criterion. Thus, it is possible that the inappropriate placebo responses
observed in the study simply paralleled inappropriate placebo responses during the
Qualification Phase.
c) Subjects were served breakfast two hours after drug administration. Thus, it is
possible that this action may have interfered with data collection, disrupted a subject’s
concentration for responding to subjective measures, or confounded the emotional state
of the subject while answering questions about positive subjective responses to the drug
treatment.
4) The data described above suggest that study subjects were not appropriately trained in the
study procedures, including the differences in responding using both unipolar and bipolar scales.
This may account for the apparent inability of many subjects to provide:
a) An appropriate neutral (predose or placebo) response on a unipolar scale (< 20 on a
scale of 0 to 100) after having immediately responded on a bipolar scale (where 40-60 is
an appropriate neutral response on a scale of 0 to 100).
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b) An apparent inability of many subjects to provide an appropriate positive response to
the positive control drug, zolpidem, when vacillating between bipolar and unipolar scales.
4.6.3

Division of Medication Errors and Prevention (DMEPA)

Per a memorandum dated August 14, 2013, DMEPA defers any comments on labels and labeling
until the next review cycle.
4.6.4

Study Endpoints and Labeling Development (SEALD)

The use of patient reported outcomes (PROs) has been problematic throughout the drug
development of drugs for the treatment of FSD and the different sub-diagnoses such as HSDD
and female sexual arousal disorder (FSAD). The main issues have been what questions to ask
and what recall time to use (1, 7, 14, 28 days). The Division has fairly consistently favored the
use of an electronic diary and a short recall time (in the 24-72 hour range) for the collection of
accurate data, especially for satisfactory sexual events and sexual desire/interest. Study 511.147
used an electronic diary to capture data for satisfactory sexual events but did not use the diary for
measuring the change in sexual desire. Instead, the 19-item FSFI paper instrument was
completed every 4 weeks at a clinic visit. The FSFI has 6 domains (sexual desire, arousal,
lubrication, orgasm, satisfaction, pain) and the subjects were asked 2 questions relative to desire:
1. “Over the past 4 weeks, how often did you feel sexual desire or interest?” Response
options range from 5 (almost always or always) to 1 (almost never or never).
2. “Over the past 4 weeks, how would you rate your level (degree) of sexual desire or
interest?” Response options range from 5 (very high) to 1 (very low or none at all).
There were 5 choices for the response to each question. The change in the combined score (1-5
per question) for the two questions multiplied by a correction factor of 0.6 was used as a primary
endpoint. The total score for the desire domain had a range of 1.2 (lowest desire) to 6.0 (highest
desire). While multiple other PRO endpoints were used in the clinical trials, the SEALD review
focuses only on FSFI Items 1 and 2 for the measurement of sexual desire.
The SEALD review of the 7 validation studies (511.121, 511.74, 511.144, 511.151, 511.73,
511.85, and 511.106) concludes that the evidence submitted by the sponsor is inadequate to
demonstrate the content validity of the FSFI sexual desire domain (items 1-2) in the stated
context of use. “We agree that the studies 511.144 and 511.151, in addition to the original
instrument development work, provide sufficient evidence that the items in the FSFI use words
and phrases that are understood by patients and are relevant to their condition. However, we do
not agree that these studies provide sufficient evidence that the two items in the sexual desire
domain comprehensively and appropriately capture the relevant experiences of patients
diagnosed with HSDD in order to show and describe treatment benefit. Sexual desire is a
complex, multi- domain experience with cognitive, affective, and motivational elements, having
factors associated with both psychological and physiological elements, as well as social,
situational, relationship, and other factors. A complex, multi-domain claim cannot be
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substantiated by instruments that do not adequately measure the individual component domain
concepts adequately.”
Based on the instrument’s definition of sexual desire, here are at least three distinct sub-concepts
of sexual desire (i.e., wanting to have sexual experience, feeling receptive to a partner’s
initiation, and thinking or fantasizing about having sex). However, because these components
(and potentially others that are being considered implicitly by the patients) are considered
together in single items, a change in score of these items does not provide an understanding of
what the instrument is really assessing and what the treatment benefit is.
Published evidence2 of the FSFI indicates it was not developed for patients with HSDD, nor was
it developed in line with the PRO Guidance. The conceptual framework is statistically
developed, and it is not clear that the items in the sexual desire domain actually represent sexual
desire to patients. The current FSFI desire items are more similar to a global type question as
sexual desire is multidimensional and the FSFI does not individually assess each component of
sexual desire. Granting an approval or labeling claim based on the findings from the FSFI sexual
desire domain will be a review issue, noting that concerns exist with claiming an improvement in
sexual desire using the FSFI when we do not know exactly what elements comprise desire to
patients or that the FSFI comprehensively captures those elements, and could prove misleading.
We have previously recommended qualitative research be performed to establish content validity
of the FSFI and its domains, with potential instrument modifications needed. None of the studies
submitted by the sponsor adequately support content validity of the FSFI sexual desire domain.
The SEALD consult does not agree that a 28-day recall is appropriate for the FSFI sexual desire
domain in this context of use. While it shows similar reliability and consistency with a 7-day
version in a nested crossover study, we do not have data to compare it to the preferred 24-hour
recall or event-based recall period. It is true that the cognitive debriefing study participants did
not have a clear preference for a shorter recall period, however, patients generally do not
understand the rigorous needs of clinical trial data collection. Patient preference on recall period
is only one small piece of the information needed to identify an appropriate recall period. In
addition, one needs to understand the nature of the experience – does it wax and wane over time,
is the feeling persistent for long periods of time or are there discrete events, and if so how
frequently do they occur and what is the likelihood that the event can be recalled accurately? We
cannot conclude that a 28-day measure validly assesses sexual desire in this context.
Reviewer’s comment:
The SEALD consult/review points out the issues that the Division has had for a long time
when advising companies and reviewing data for FSD medications. The Division has not
made a final decision on what are the best methods or instruments to use to evaluate
change in sexual desire, sexual arousal, and distress due to the sexual disorder. We
have consistently expressed our preference for the use of an electronic diary and use of
a relatively short recall time, preferably from 24-72 hours.
2

Rosen R, Brown C, Heiman J, et al. The female sexual function index (FSFI): a multidimensional selfreport instrument for the assessment of female sexual function. J Sex Marital Ther 2000;26(2);191-208.
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Clearly the SEALD opinion is that PRO instruments need to be thoroughly validated,
accurately measure the endpoints of interest, and use a short recall time.

5. Sources of Clinical Data
5.1 Tables of Studies/Clinical Trials
The designs of the new trials submitted with the current application are shown in Table 1. For
the design of the original pivotal efficacy studies, the reader is referred to section 5.1 of the first
cycle medical officer NDA review dated August 27, 2010.
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Table 1: Design of New Studies included in Complete Response Submission
Trial ID

Study design/dose groups

Study population

Duration (weeks)

Pivotal Safety and Efficacy
511.147

Randomized (R), double-blind (DB),
placebo-controlled (PC)
100 mg Flibanserin (FLI) vs.
placebo

1736 (1:1 randomization) premenopausal women with HSDD)

24 weeks

DB, PC, parallel group
50 mg FLI qhs x 14 days up-titrated
to 100 mg FLI qhs vs, 100 mg FLI
qhs vs. placebo

180 pre-menopausal women taking
SSRI or SNRI with decreased
desire and distress

12 weeks

Safety
511.114
(safety of FLI with
SS/NRI’s)

Pharmacokinetic/Pharmacodynamic (PK/PD)

SPR-12-03 (effect of
ethanol and
Flibanserin on PK/PD
of healthy subjects)

Open, randomized, 5-way crossover:
0.08 mg/kg ETOH+FLI 100 mg vs.
0.08 mg/kg ETOH + placebo vs.
0.04 g/kg ETOH + FLI 100 mg vs.
0.04 g/kg ETOH + placebo
vs.
FLI alone

SPR-12-05 (human
abuse potential study)

25 healthy male and female
subjects

Three single doses of
Flibanserin

DB, R, 6-way crossover
Placebo, 100, 200, 250 mg FLI oral
dose; 15, 20, 30 mg zolpidem oral
doses

36 healthy male and female
subjects who are recreational polydrug users

Three single doses of
Flibanserin

SPR-12-01
(moderate CYP3A4
DDI study)

Open, randomized, 2-way crossover
100 mg FLI single oral dose;
400 mg fluconazole x 1 then 200 mg
fluconazole qd x 5 days;
Single 8 oz glass of grapefruit juice

26 healthy female subjects

Single dose

SPR-12-04 (supratherapeutic dose study)

Open, randomized, 2-stage study
with first phase a 3-way crossover;
second phase parallel group, dose
escalation.
100, 150, 200 and 250 mg FLI single
oral doses

20 healthy female subjects

Two doses in phase 1; single
dose in phase 2

Source: NDA 22-256 submitted 3-28-13, Module 5.2, Table 5.2, p. 1-2.

5.2 Review Strategy
Review of efficacy focused on Study 511.147. Pooled efficacy assessment from the three pivotal
trials in this clinical program was not conducted. The safety review strategy is discussed in
detail in Section 7.1.

5.3 Discussion of Individual Studies/Clinical Trials
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Compared to the original application, Study 511.147 was the only new phase 3 trial conducted to
evaluate both the efficacy and safety of Flibanserin in pre-menopausal women with HSDD. The
trial was conducted from October 15, 2009 to February 1, 2011, with the final study report being
completed on May 19, 2011. The protocol was amended four times and was finalized on
September 16, 2010.
A total of 1736 women with HSDD enrolled in this double-blind, placebo-controlled trial.
Following a 4-week screening period, subjects were randomized to treatment with Flibanserin
100 mg qhs or matching placebo for 24 weeks. At the conclusion of the 24-week double-blind
treatment period, subjects were followed for one-week off-treatment. The study schedule is
shown in Table 2.
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Table 2: Schedule of visits and procedures, Study 511.147
Screen

Baseline

1

2

-4

0

Trial Periods:
Clinic Visit (+/-7 days)

PostTreatment

4

5

1

4

8

X

X

X

X

*

**

*

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Telephone Visit (+/-3 days)
Week

Treatment

End of
1
Treatment

7

8

9

12

16

20

24

25

X

X

X

X

X

X

*

**

*

*

3

6

10

Trial Evaluations:
Informed Consent
Medical and Sexual
History
Concomitant Therapy
®

BDI II

X
X
X

11

C-SSRS®

2

SIDI-F© Item
FSDS-R

2

©11

Clinical Interview for FSD

X

3

DSM-IV-TR®Diagnosis

Blood Pressure and Pulse
Weight
5

Physical Examination
6

Pelvic Examination
Laboratory Tests

7

Pregnancy Test
Inclusion/Exclusion
Criteria
11

Adverse Events

X
4

X

X

X
X

8

BFLUTS-Sex

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
9

X

X

X

eDiary
FSFI©

X
X

X

X

completed daily by patient

11, 12

X

Modified FSFI©

X

X

X

X

11, 12

10

IVRS/IWRS
Marital Adjustment
11
Test
Randomization

X

X

X

X

X

X

X

X

X

X

X

X
X

X

11

X

SDDQ©

11

PGI of Improvement
Patient Benefit
11
Evaluation

Medication Dispensing
Medication Compliance

X

X

X

X

X

X

X
X

X
X

X
X

X

X

X

X

Termination of Trial
Medication13
Trial Completion

X
X

X

X

X
X
X

Source: Page 211-12 of the Applicant’s submission 16.1.1 Protocol and Amendments.
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1. End of Treatment procedures are to be performed whenever a patient completes or prematurely
discontinues
from the trial (please refer to Protocol Section 6.2.2). Patients who discontinue study medication will
continue making study visits per protocol; they should not be scheduled for End of Treatment procedures
except for laboratory tests (see Footnote 7). For patients who prematurely discontinue study medication
and withdraw from the study (i.e., refuse to continue making study visits) during a scheduled clinic visit,
the End of Treatment Visit procedures will be performed concurrently with that scheduled clinic visit.
2. The "Baseline" version is administered at Visit 1. The "Since Last Visit" version is administered at
Visit 2 and the End of Treatment Visit.
3. Established after the Clinical Interview for Female Sexual Dysfunction has been completed.
4. Performed after sitting for five minutes.
5. Includes height, which will be assessed only at the Screening Visit.
6. Includes a Pap smear. Note: A Pap smear with ASCUS is acceptable only if there is also
documentation of a negative assay for a high-risk HPV subtype: Those patients who had a hysterectomy
(without a cervix) and have at least one ovary must have a vaginal smear in lieu of a pap smear.
7. Taken between 6 a.m. and 10 a.m. Fasting is not necessary. Laboratory tests include urinalysis,
routine blood tests, hormone assays, and a urine drug screen (Screening Visit only). See Appendix 10.8.
For patients who discontinue
study medication prior to Visit 9, End of Treatment laboratory tests will be taken at the visit when the
patient decides to discontinue study medication regardless of the time of day. If the patient discontinues
study medication between clinic visits, the patient should be brought in for an unscheduled visit as soon
as possible to draw End of Treatment laboratory tests. Every attempt should be made to draw laboratory
tests while the patient is still on study medication.
8. Serum pregnancy test required at Visit 1. Urine pregnancy test required at Visits 2, 4, 5, 7, 8 and 9.
(Women who have a documented medical report of a hysterectomy do not require a urine pregnancy test
at each visit).
9. Adverse events that are continuing at the End of Trial Visit must be followed until resolution or followup is agreed adequate by the Investigator and Clinical Monitor.
10. Contact interactive voice/web randomization system (IV/WRS) for screening (Visit 1), randomization
(V2), medication assignment (V2, V4, V5, V7), and completion/early discontinuation/withdrawal (End of
Treatment Visit). IV/WRS should also be contacted for screen failures.
11. To be completed by the patient.
12. Patients must complete the FSFI prior to all other study procedures at each clinic visit at which the
FSFI is required
(Visit 1 [after informed consent and obtaining patient number in IVRS], V2, V4, V5, V7, V8 and V9).
13. The Termination of Trial Medication Form must be completed whenever a patient discontinues study
medication.
* To be administered only to patients who report an AE possibly related to depression including (but not
limited to) depression, depressed mood, altered mood, mood swings, apathy, crying, tearfulness,
emotional distress, listlessness, hyperactivity. Patients who report these symptoms between visits should
be brought in for an unscheduled visit to complete the BDI®-II.
** Patients who report an AE possibly related to depression as described above should be brought in for
an unscheduled visit to complete the BDI®-II.
List of Abbreviations:
BDI-II®: Beck Depression Inventory® II
BFLUTS-Sex©: Bristol-Female Lower Urinary Tract Symptoms© C-SSRS®: Columbia Suicide Severity
Rating Scale®
DSM-IV-TR®: Diagnostic and Statistical Manual, Fourth Edition, Text Revision
FSDS-R©: Female Sexual Distress Scale-Revised
FSFI©: Female Sexual Functioning Index
IV/WRS: Interactive Voice Randomization System
PGI of Improvement: Patient Global Impression of Improvement
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SDDQ©: Sexual Desire Distress Questionnaire
SIDI-F©: Sexual Interest and Desire Inventory-Female

Efficacy was assessed primarily by the change from baseline to week 24 in the score of the FSFI
desire domain, and the change from baseline in the number of sexually satisfying events.
Safety assessment included monitoring adverse events, vital signs and laboratory tests. The
Beck Depression Inventory II and the Columbia-Suicide Severity Rating Scale (C-SSRS) were
administered at screening, baseline and end-of-treatment to monitor for development of
suicidality or depression. Follow-up clinic visits occurred at weeks 4, 5, 7, 9 and 10 during the
double-blind treatment period.
Reviewer’s comment:
Study 511.147 was conducted in part to address the one of the deficiencies identified in
the original review – insufficient information to assess Flibanserin safety in patients with
co-morbid conditions or taking concomitant medications (see section 7.5.5.2 for further
discussion). The reader is referred to Appendix A for a detailed safety review of study
511.147.

The application also includes results of Study 511.114 which was conducted to support the
safety of Flibanserin in pre-menopausal women with HSDD who were also taking SSRI or SNRI
medications for mild depression. This trial was a prospective, multi-center, 12-week,
randomized, double-blind, placebo-controlled, parallel group study that compared the effects of
Flibanserin to placebo in pre-menopausal women, 18 to 50 years of age, who were taking an
SSRI or SNRI, and who had symptoms of decreased sexual desire and related distress.
The trial consisted of a two to four week screening period to ensure eligibility, followed by a
twelve-week, double-blind treatment period in which a total of 111 patients were randomized in
a 1:1:1 ratio to receive either
• Flibanserin 50 mg qhs x 2 weeks with up-titration to 100 mg qhs
• Flibanserin 100 mg qhs x 12 weeks
• Placebo qhs x 12 weeks.
Following the 12-week double-blind treatment period, subjects completed a one week posttreatment assessment for adverse events occurring upon abrupt withdrawal of Flibanserin.
The primary aim was to assess safety. There were no primary efficacy endpoints in this trial.
Reviewer’s comment:
The reader is referred to Appendix E for a detailed safety review of Study 511.114.
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6. Review of Efficacy
Efficacy Summary
See Sections 1.2 and 6.1.4.1 for a listing of the major issues with the analysis of the treatment
efficacy with Flibanserin. The various findings for efficacy are discussed in this Section 6
Review of Efficacy. The critical item for any drug approval is the risk/benefit assessment or the
balance between the safety and the benefit in the studied population and in the anticipated target
population if the drug is approved. Herein lies the problem because Flibanserin does statistically
and clinically perform better than placebo, but the treatment difference between Flibanserin and
placebo is small and unimpressive and the significant safety issues are numerous and have not
been adequately addressed by the Sponsor (see Section 7 of this review).

6.1 Indication
Flibanserin is indicated for the treatment of acquired hypoactive sexual desire disorder (HSDD)
in premenopausal women.
6.1.1

Inclusion and Exclusion Criteria Pivotal Efficacy Trials

These were the inclusion criteria for US trials 511.71, 511.75, and 511.147 (unless otherwise
noted):
1. Women who were 18 years of age and older at the Screen Visit.
2. Pre-menopausal women per the Stages of Reproductive Aging Workshop (STRAW) criteria3
with a primary diagnosis of HSDD, generalized acquired type, according to DSM-IV-TR®
criteria4 at the Screen Visit. The current episode had to be at least 24 weeks in duration by the
Baseline Visit. Secondary Female Sexual Arousal Disorder and/or Female Orgasmic Disorder
were allowed if co-morbid with HSDD. This inclusion criterion was met only if the HSDD
began prior to Female Sexual Arousal Disorder and/or Female Orgasmic Disorder and the HSDD
was of more importance to the patient, in the investigators’ judgment.
3. A score of “15” or higher on the Female Sexual Distress Scale (FSDS-R©) at the Screen Visit.
The range of scores for this 13-item instrument is from 0 to 52; the higher the score, the greater
the distress.
4. Item #2 of the Sexual Interest and Desire Inventory - Female© (SIDI-F©) must have been
rated as "0" or "1" at the Screen Visit. “Over the past month, when your partner approached you
for sex, how often did you accept? When you accepted, what was your level of enthusiasm?” A
low score meant low acceptance and/or little sexual enthusiasm.
3

The STRAW (Stages of Reproductive Aging Workshop, July 2001) criteria for pre-menopause are primarily
women who have regular menstrual cycles that occur every 21 to 35 days for the previous 12 months and a normal
FSH level.
4
DSM-IV-TR criteria for HSDD include the following: marked personal distress or interpersonal difficulty due to
diminished or absent feelings of sexual interest, fantasies, or desire for sexual activities; the dysfunction is not
secondary to medications or another psychological or medical condition.
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5. At the Screen Visit, patients had to indicate a willingness to try to have sexual activity (e.g.,
any act involving direct genital stimulation) at least once monthly.
6. At the Screen Visit, patients had to be willing and able to use an eDiary on a daily basis (e.g.,
had to have access to a working land line telephone for daily data transmissions).
7. At the Baseline Visit, patients had to have demonstrated adequate compliance with eDiary
use, by failing to enter data into the eDiary for no more than 5 days during the 28-day Screen
period.
8. Patients had to have been in a stable, monogamous, heterosexual relationship that was secure
and communicative, for at least 1 year prior to the Screen Visit. The relationship had to be with
the same partner, who was sexually functional, both psychologically and physically, and the
partner was expected to be physically present (i.e., available for sexual activity at some time
during a 24-hour day) at least 50% of each month during the four-week Screen period and the
24-week efficacy period of the trial.
9. For at least 3 months before the Baseline Visit, patients had to have been using a medically
acceptable method of contraception (i.e., double barrier method [e.g., diaphragm or condom and
spermicide], hormonal therapy [subcutaneous, injectable, intra-vaginal, or oral contraceptive],
intrauterine device, tubal sterilization, or partner's surgical sterilization), and had to continue
using that medically acceptable method of contraception during the trial. However, if the use of
a contraceptive was judged to be a contributing factor to the patient's HSDD, the patient was to
be excluded from the trial.
Note: If a patient was on a method of contraception that interfered with monthly menstruation,
she may have enrolled into the trial if she was 40 years of age or under at the Screen Visit and
she had regular monthly menses prior to the trial (i.e., regular monthly menses must have been
present before taking the method of contraception that interfered with monthly menstruation).
Patients over 40 years of age on a method of contraception that interfered with monthly
menstruation were excluded unless their method of contraception was changed to allow regular
monthly menstruation. If a patient's method of contraception was changed in order to participate
in this trial, three months of regular monthly menstruation had to have been re-established before
the patient was to have been scheduled for the Screen Visit.
10. At the Screen Visit, the investigator considered the patient to be reliable, honest, compliant,
and agreeable to co-operate with all trial evaluations, as well as being able to perform them.
11. Patients were to be able and willing to give meaningful, written informed consent prior to
participation in the trial, in accordance with regulatory requirements. At the Screen Visit,
patients were to have sufficient understanding to communicate effectively with the investigator,
and be willing to discuss their sexual functioning with the investigative staff.
12. Patients had to have a clinically acceptable Pap smear as read by a cytology facility (no
evidence of malignancy or squamous intraepithelial lesions) within 6 months before the Screen
Visit.
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Exclusion Criteria:
Pharmacologic Exclusions
1. Patients who had taken any medication noted in the protocol in Part I, List of Prohibited
Medications, within 30 days before the Screen Visit and any time prior to the Baseline Visit. See
review Appendix 10.10 for the extensive list.
2. Patients whose sexual function was affected (enhanced or worsened) by any medication within
30 days before the Screen Visit and any time prior to the Baseline Visit. This had to be
determined by the investigator’s judgment after performing a detailed review of the patient’s
sexual history and concomitant therapy.
3. At the Screen Visit, patients who had a history of drug dependence or abuse (including
alcohol, as defined in DSM-IV-TR® or in the opinion of the investigator) within the past 1 year.
4. At the Screen Visit, patients who had a history of multiple severe reactions (i.e., allergic or
oversensitivity to usual doses) to psychotropic drugs.
5. Patients who had a history of participation in a trial of another investigational medication
within 1 month prior to the Screen Visit, or participation in any previous clinical trial of
Flibanserin that involved administration of a study medication.
Sexual Exclusions
6. At the Screen Visit, patients who met DSM-IV-TR® criteria (R05-1015) for Sexual Aversion
Disorder, Substance-Induced Sexual Dysfunction, Dyspareunia (not caused by inadequate
foreplay stimulation or alleviated by lubricants), Vaginismus, Gender Identity Disorder,
Paraphilia, or Sexual Dysfunction Due to a General Medical Condition.
7. At the Screen Visit, patients who indicated that their sexual partner had inadequately treated
organic or psychosexual dysfunction that could interfere with a patient’s response to treatment.
Gynecologic Exclusions
8. At the Screen Visit, patients who entered the peri-menopause stage (menopausal transition) or
the post-menopause stage (or have had hysterectomy [without bilateral oophorectomy], bilateral
oophorectomy, endometrial ablation [any type], and / or chemical induced menopause [e.g.,
chemotherapy]), according to the STRAW criteria.
9. Patients who had findings at the Screen Visit of pelvic inflammatory disease, urinary tract or
vaginal infection/vaginitis, cervicitis, interstitial cystitis, vulvodynia, or significant vaginal
atrophy.
10. Patients who were breast feeding or had breastfed within the last 6 months prior to the
Baseline Visit.
11. Patients who were pregnant (per the results of the serum pregnancy test at the Screen Visit)
or had been pregnant within the 6 months prior to the Baseline Visit.
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Psychiatric Exclusions
12. Patients who had a history of Major Depressive Disorder within 6 months prior to the Screen
Visit, a score of ≥ 14 on the Beck Depression Inventory II®, or a history of suicide attempt
according to the Beck Scale for Suicide Ideation®. Patients with current suicidal ideation, which
is evident at the Screen or Baseline Visit on the Beck Scale for Suicide Ideation® and in the
follow-up psychiatric/psychological interview.
Note: If a psychiatrist or psychologist indicated in the patient's source documents for this trial
that a patient who scored between 14 and 19 on the Beck Depression Inventory® II was not
depressed, the patient could be entered into the trial.
13. At the Screen Visit, patients who had a history of any other psychiatric disorders that could
impact sexual function, compliance, or safety of the patient. These disorders included bipolar
disorders, psychotic disorders, severe anxiety, eating disorders, antisocial personality disorders,
etc.
14. Patients who had started psychotherapeutic (non-drug) treatment (e.g., Sex Therapy,
Behavior Therapy, Psychoanalytic Therapy, Interpersonal Therapy, Cognitive Therapy, Marital
Counseling, etc.) within 12 weeks before the Baseline Visit. Exception: Any patient who started
psychotherapeutic treatment more than 12 weeks before the Baseline Visit could continue the
psychotherapeutic treatment at the same frequency and duration provided there had been no
improvement in the patient’s HSDD.
15. At the Screen Visit, patients who experienced major life stress (including parenting pressure,
eldercare, loss of income, death of a family member, etc.) or relationship discord that could
interfere with sexual activity, except distress about HSDD.
Other Exclusions
16. Clinically significant ECG abnormalities at the Screen Visit, according to the investigator’s
opinion. The following ECG values were considered exclusionary: QTc intervals >480
milliseconds (ms), PR intervals >240 ms, and QRS intervals >110 ms. [This was an exclusion
criteria for 71 and 75 only.]
17. Neurologic: At the Screen Visit, patients who had a history of dementia or other
neurodegenerative diseases, organic brain disease, stroke, transient ischemic attacks, brain
surgery, significant brain trauma, multiple sclerosis, spinal cord injury, peripheral neuropathy,
and epilepsy (febrile seizures limited to childhood did not exclude patients).
18. Gastrointestinal and Hepatic: Patients who had ongoing hepatic impairment (active hepatitis,
cirrhosis, hepatic tumor, or other hepatic disease), peptic ulcer within 6 months prior to the
Screen Visit; serum alanine aminotransferase, serum aspartate aminotransferase, or alkaline
phosphatase ≥ 2 times (3 x for 511.147) upper limit of normal; inflammatory bowel disease, or
gastrointestinal bleeding within 2 months before the Screen Visit (e.g., melena, hematemesis,
hematochezia, or presumptive [i.e., iron deficiency anemia of unknown origin]).
Protocol 511.147: added no previous bariatric surgery for obesity.
19. Cardiovascular (for Study 511.147): Patients with a history of angina pectoris;
atherosclerotic cardiovascular disease, congestive heart failure New York Heart Association
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Class II-IV; cardiomyopathy; symptomatic cardiac valve disease; arrhythmia; hypertension,
defined as a resting diastolic blood pressure ≥95 millimeters (mm) of mercury (Hg).
20. Renal: At the Screen Visit, patients who had a history of renal failure, blood urea nitrogen ≥
30 mg/deciliter (dL), plasma creatinine ≥ 2 mg/dL, or known history of chronic
glomerulonephritis.
21. Hematologic: At the Screen Visit, patients who had a history of sickle cell disease, anemia
(hemoglobin <9.5 grams/dL), leukopenia (<2.5 x 103/microliter [µL]), neutropenia (<1.5 x
103/µL), lymphopenia (<0.8 x 103/µL), thrombocytopenia (<100 x 103/µL), or thrombocytosis
(>500 x 103/µL).
22. Respiratory disease: At the Screen Visit, patients who had a history of chronic obstructive
pulmonary disease, chronic bronchitis, or asthma not well controlled with medication twice daily
or less frequently.
23. At the Screen Visit, patients who had a history of endocrinologic disorders including
gonadotropic hormone disorders or undiagnosed/uncontrolled diabetes mellitus (with fasting
plasma glucose ≥ 140 mg/dL and 2+ glucosuria). Patients who had well controlled diabetes (6
months of stable insulin or oral anti-diabetic medication dosing) and no secondary sequelae of
diabetes (such as blurry vision, retinopathy, peripheral neuropathy, or kidney disease) were
allowed into the trial.
24. Patients who had a history of uncorrected hypo- or hyper-thyroidism. Patients who had a
thyroid stimulating hormone (TSH) value at the Screen Visit above the upper limit of normal
confirmed by a free thyroxine outside the normal laboratory range were excluded. Patients could
be randomized if they had an abnormal TSH, normal free thyroxine, and no clinical signs or
symptoms of thyroid disease, with or without replacement treatment. Patients had to be
clinically and biochemically euthyroid at the time of randomization. Patients may have been
taking thyroid replacement therapy if their dose was stable and their compliance was good for at
least 3 months.
25. At the Screen Visit, patients who had a history of uncontrolled glaucoma.
26. At the Screen Visit, patients who had known Human Immunodeficiency Virus infection or
Acquired Immunodeficiency Syndrome, other clinically significant immunological disorders or
auto-immune disorders (e.g., lupus erythematosus, scleroderma, etc.).
27. At the Screen Visit, patients who had a history of breast cancer and other cancer within the
last 10 years, other than non-invasive, previously resected skin cancer.
NOTE: For patients who presented with exclusionary but correctable findings, e.g., lower urinary
tract infection that could have been treated readily or could be washed out of an excluded
medication, the Screen Visit could have been extended for up to four weeks. Patients had to
have met entry criteria for the last four weeks of the Screen Visit for proper collection of
baseline eDiary information.
Reviewer's comments:
Eligible women were generally healthy without major medical conditions. Women
enrolled in the phase 3 trials underwent diagnostic assessments requiring a structured
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interview, completion of a sexual symptoms checklist (assessing desire, arousal,
orgasm, and sexual pain), and assessment of potential confounding factors before being
diagnosed as having HSDD. Beck’s scale was used to screen for and rule out current
depression. Women were excluded if they were taking medications known to have an
effect on central nervous system or sexual function, or that are known CYP3A4 inhibitors
or inducers. There were identical criteria for the earlier Studies -71 and -75, except there
were no ophthalmologic exclusion criteria for trial 511.75.

6.1.2

Demographics

The following table lists the demographics for the phase 3 Study 511.147.
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Table 3: Study 511.147 Demographics (treated set)

Parameter

Placebo

FLI 100 mg

N

N

Total

545

542

1087

36.6

36.5

36.5

Age [years]

Mean

Age Group: N (%)

18-34
35-44
45 or greater

222 (40.7)
225 (41.3)
98 (18.0)

221 (40.8)
223 (41.1)
98 (18.1)

443 (40.8)
448 (41.2)
196 (18.0)

Race
N (%)

White
Black
Asian

463 (85.0)
64 (11.7)
9 (1.7)

466 (85.9)
66 (12.2)
7 ((1.3)

929 (85.5)
130 (11.9)
16 (1.5)

Ethnicity

Hispanic

60 (11.0)

72 (13.2)

132 (12.1)

How long in present
Relationship (years)

Mean (SD)

10.85 (7.22)

11.05 (7.47)

10.95 (7.34)

Hormonal contraceptive
use

HC non-users
HC users

291 (53.4)
222 (40.7))

309 (57.0)
214 (39.5)

600 (55.2)
436 (40.1)

Body mass index

Mean (SD)

27.31 (7.01)*

27.33 (6.32)*

27.32 (6.67)

Weight (kg)

Mean

74.98

74.35

74.66

Education level
N (%)

Partial high school
HS grad. or equiv.
Part college/univ.
College/univ. grad.
Post−grad/prof degree
Missing

9 (1.7)
90 (16.6)
164 (30.3)
207 (38.2)
72 (13.3)
0 (0.0)

11 (1.0)
163 (15.0)
339 (31.2)
421 (38.7)
152 (14.0)
1 (0.1)

2 (0.4)
73 (13.4)
175 (32.1)
214 (39.3)
80 (14.7)
1 (0.2)

Source: Table 4- page 32/66 of Clinical Overview and Table 40 on page 66/123 of ISE.

Reviewer's comment:
As would be expected in double-blind, controlled trials, the demographics for placebo
and Flibanserin-treated subjects are very similar. In the demographic table above, the
most notable findings are the following:
• 41% of the women in the trial were age 18-35, so clearly many younger women were
experiencing HSDD.
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•

•

•

To be eligible for the study, the current episode of HSDD had to be at least 24 weeks
in duration. The mean number of years in the present relationship was greater than
10 years. This finding does support that many of the women had a long current
relationship with the mean duration of 11 years in Study 511.147.
The women were predominantly white (85.5%; of which 11.5% identified as Hispanic)
with 11.9% identified as Black and 1.5% as Asian. These percentages are close to the
estimates in the US for 2010 and 2013 with the exception that ~4.6% of the US
population identified themselves as Asian.
The women had a surprisingly high level of education (~99% high school level; 53%
of women with at least a college degree).

Current DSM-IV Diagnoses:
There is no established severity or baseline criterion for SSEs in women with HSDD, as SSEs
per se are not addressed in the DSM-IV-TR diagnostic criteria; nevertheless, the North American
population mean in the original NDA of 2.7 SSEs per month is low in comparison with data of
the overall population norms of sexual intercourse (in the past 6-12/months) in women in this
age range of 18-59 [Schneidewind-Skibbe, 2007 review of published studies]. Confirmation of
this baseline rate is seen in Trial 511.147 in which the rate was 2.6 SSEs per month, very similar
to that reported in the original submission.
The 100 mg and placebo groups in both studies 511.71 and 511.75 were well balanced in regard
to baseline severity. The baseline means for SSEs/4 weeks were 2.7, for FSFI-desire they were
1.8 (range 1.2-6.0), and for FSDS-R Question 13 (distress related to low desire) they were 3.2
(range 0 to 4, with 4 denoting greatest distress). On average, women were having satisfying sex
less than weekly; feeling sexual desire infrequently or never (a few times a month, more rarely or
never); feeling sexual desire at a low, very low or nil level; and having sexual distress about low
desire frequently (Table below).
Table 4: Sponsor Current DSM-IV Diagnoses- treated set 511.147
Diagnosis
HSDD- primary diagnosis
HSDD duration
Mean (months)
FSAD
No diagnosis
20 diagnosis
FOD diagnosis
No diagnosis
20 diagnosis
Other FSD diagnosis
No diagnosis
20 diagnosis

Placebo
N= 545
100%
49.5

Flibanserin 100 mg
N= 542
100%
49.2

Total
N= 1087
100%
49.4

80.2A
19.6

83.0
17.0

81.6
18.3

85.1
14.9

82.1
17.9

83.6
16.4

99.6
0.4

98.9
1.1

99.3
0.7

A

The total is not 100% because one subject had a primary diagnosis of FSAD.
Source: Sponsor’s table 11.2.2, page 65/148 of final study report.
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Reviewer’s comment:
For all of the subjects in the trial, the primary diagnosis was acquired, generalized HSDD
with a mean duration of > 4 years (49 months). All of the subjects had what they
considered to be normal sexual desire and sexual function at some earlier time in their
sexual lives. It is acceptable that from 14.9-19.6% of the women had a secondary
diagnosis of FSAD (arousal disorder) or FOD (orgasmic disorder) as this is a common
finding in women with the HSDD (low desire) component of FSD (female sexual
dysfunction).
Table 5: Baseline Characteristics in all Subjects in Phase 3 Studies

511.70,
511.71,
All Subjects
Outcome
Measure
FSFI desire items

Mean
SD

SSE (per month,
standardized)

Mean
SD

FSDS-R Item 13

Mean
SD

FSDS-R total score

Mean
SD

FSFI total score

Mean
SD

eDiary desire
score

Mean
SD

North America
511.147
Open-label
treated set
511.74
All

All

Europe
511.77
All

3846

1087

738

945

1.8
0.7
2.7
2.7
3.2
0.8
31.0
9.7
19.2
6.5
11.6
9.4

1.9
0.7
2.6
2.7
3.4
0.7
32.7
8.8
19.0
6.12

1.9
0.7
2.7
2.6
3.2
0.7
30.2
9.0
19.6
6.6
12.2
9.5

1.9
0.8
2.3
2.5
3.0
0.9
28.2
9.9
18.8
6.6
9.5
9.0

Not
measured

Source: adapted from Sponsor Summary of Clinical Efficacy, Table 43, page 73/114.

Reviewer’s comment:
The baseline characteristics for sexual desire, satisfactory sexual events, and distress
are basically the same for the two previous phase 3 US trials and the current 511.147 US
trial. The baseline values here do demonstrate low sexual desire and relatively high
distress as per the inclusion criteria, which reflect the diagnostic criteria in DSM IV.
Obviously, some women enrolled had no SSEs and some had more than the average of
2.7 SSEs. The larger question is whether enrollment should have been limited to
subjects with a lower number of baseline SSEs.
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In the North American pivotal trials, the treated subjects demonstrated the important
symptoms of HSDD as assessed by the instruments used at the baseline visit. The mean
total FSDS-R distress scores of ~31, FSFI total scores of ~19.3, and FSFI desire scores of
~1.9, all exceeded the Applicant validated cut-off scores (FSDS-R ≥ 15, FSFI total ≤ 26.6,
and FSFI desire score ≤ 3.0) that distinguish dysfunctional women from normal control
women without FSD. The placebo-corrected outcome endpoints for the Flibanserin 100
mg subjects in the phase 3 program are shown in Section 6.1.4.

A more detailed look at the baseline characteristics for overall sexual activity in 4 weeks in
Study 511.147 is shown in the next table.
Table 6: Baseline Characteristics for Sexual Activity- Study 511.147
Outcome Measure
per 4 weeks

Flibanserin
N=528

Placebo N = 532

Comment

Sexual Activity

Mean
SD

4.6
3.8

4.8
4.0

Max 31 (Flib) &
35 (Placebo)

SSEs- count

Mean
SD

2.4
2.4

2.6
2.9

Max 24 & 34

SSEs- standardized

Mean
SD

2.7
2.9

2.5
2.5

Max 24 & 34

Orgasm

Mean
SD

2.0
2.0

2.2
2.7

Max 10 & 35

Source: data from 511.147 Study Report (FAS dataset), Sponsor Table 15.1.4: 4.

Reviewer’s comment:
Here are the baseline data for the women who received either Flibanserin or placebo
treatment. As expected, the standardized SSEs are slightly higher than the actual SSE
count. What is of note to this reviewer is that at baseline, on average the women were
having 4.7 sexual activities per 4 weeks resulting in 2.5 satisfactory sexual events, 84%
(2.1 events divided by 2.5) of which resulted in an orgasm. The subject population did
range from age 18-55; from the mean values one cannot determine if the baseline
characteristics are more positive for one age group of women and more negative for
another age group.

6.1.3

Subject Disposition

The following figure shows the number of subjects who were enrolled into screening, then
included and excluded from randomization, and followed through subsequent analyses.
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Figure 1: Study 511.147 Disposition of Subjects

Source: Sponsor Figure 10.1 on page 60/507 of the Clinical Trial Report.

The same disposition information is shown in the table here.
Table 7: Study 511.147 Disposition of Subjects

Treated
Completed
Discontinued
Adverse event
1

Administrative
Lack of efficacy
2

Other

Placebo
N (%)

FLI 100 qhs
N (%)

Total
N (%)

545 (100.0)

542 (100.0)

1087 (100.0)

446 ( 81.8)

408 ( 75.3)

854 ( 78.6)

99 ( 18.2)

134 ( 24.7)

233 ( 21.4)

20 ( 3.7)

53 ( 9.8)

73 ( 6.7)

52 ( 9.5)

50 ( 9.2)

102 ( 9.4)

3 ( 0.6)

3 ( 0.6)

6 ( 0.6)

24 ( 4.4)

28 ( 5.2)

52 ( 4.8)

1 Includes consent withdrawn, lost to follow-up, and non-compliance with protocol
2 Includes pregnancy, personal reasons, moving away, etc. Source d a t a : Section 15, Table 15.1.1: 1

Source: Sponsor Table 10.1:1 on page 61/507 of the Clinical Trial Report.

Patients who discontinued study medication were discontinued from the trial. Three patients
were randomized, lost to follow-up after randomization, and had no post-randomization data. It
was unknown whether these patients took any Flibanserin. Therefore, these patients were
excluded from analysis, resulting in 1087 patients in the treated set.
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Reviewer’s comment:
Lack of efficacy was not stated by the subjects as a common factor in trial
discontinuations; other reasons such as “lost to follow-up” and “consent withdrawn,”
however, may have also been related to lack of efficacy or adverse events. It is
noteworthy that 81.8% of placebo subjects completed the 6-month trial; on average
71.5% of placebo subjects completed the three previous 6-month trials. The high
completion rates point to the obvious positive placebo effect in all 4 phase 3 HSDD trials.
I did not find an explanation for the 10% higher placebo completion rate in the 511.147
trial compared to the 3 earlier trials.
In two previous North American phase 3 Flibanserin trials, 66% of the subjects taking the
100 mg qhs dose completed the 24 week trials. In Study 511.147, there was a 9% higher
completion rate (75.3), but still lower than the placebo completion rate of 81.8%.
Protocol Violations (PVs)

The Blinded Report Planning Meetings were held on the following dates: 09 Dec 2010,
21 Dec 2010, 10 Jan 2011, and 23 Jan 2011. All important protocol violations were assessed
before unblinding and the locking of the data. The Database Lock Meeting was held on
25 Jan 2011 and the Database Lock occurred on 01 Feb 2011.
All treated patients were included in the analysis (based on intent to treat [ITT] principles).
Forty-five patients (26 placebo and 19 Flibanserin = 4.1% of the 1,087 treated) had protocol
violations deemed as important (to have significant impact on efficacy and/or safety) during the
trial. The predominant efficacy protocol violations included 24 patients (2.2%) who used
selected prohibited medication during the screening and treatment period for 7 or more
consecutive days and 14 patients (1.3%) with 2 or more visits with compliance not between 80120%. Note: at each visit, the investigative staff assessed medication compliance by counting
the tablets remaining. Patients must have taken 80% to 120% of their prescribed study
medication to be considered compliant for the entire trial.
Reviewer’s comment:
The percentage of subjects with protocol violations (PVs) is small and should not impact
the study findings. I would not deem the two most common PVs as major, but they were
predefined in the Study protocol so 43 subjects were removed from the efficacy analysis.
All 45 subjects were included in the safety analysis.

6.1.4

Analysis of Primary Endpoint(s)

6.1.4.1 Description of Primary and Key Secondary Endpoints
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Primary Analysis Set:
The full analysis set (FAS) for the efficacy analysis consists of women who were randomized to
a treatment group, received at least one dose of study medication, and had at least one ontreatment efficacy assessment.
From the Sponsor’s final Study 511.147 Protocol:
Co-Primary Endpoint of Sexual Desire Score:
The first primary endpoint is the change from baseline in the score of the two FSFI© desire
items. Treatments will be compared using analysis of covariance (ANCOVA) with treatment
and pooled centers as fixed effects, baseline score and hormonal contraceptive use as a covariate.
For a subset of patients, a 7-day recall version of the FSFI will be administered at Visit 8 (Week
20) and 9 (Week 24). Since the primary endpoint is the FSFI using the standard 28-day recall
period, the FSFI assessment for these patients at these visits that used the 7-day recall will be
considered missing, and LOCF using the previously available FSFI 28-day recall value will be
used in the primary analyses. However, exploratory analysis will be conducted using the FSFI 7day recall as a sensitivity analysis.
The two FSFI desire questions are:
1. Over the past 4 weeks, how often did you feel sexual desire or interest? The possible
answers are: Almost always; Most times (> 50%); Sometimes (about half the time); A few
times (< 50%); Almost Never or never.
2. Over the past 4 weeks, how would you rate your level (degree) of sexual desire or interest?
The possible answers are: Very high; High; Moderate; Low; Very low or none at all.
Reviewer’s commens:
Concerning the use of the 19-item FSFI instrument and especially the 2-item desire
domain within the instrument:
1. See the SEALD consult comments found in Section 4.6.4 of this review.
2. At this time the Division still prefers to have change in sexual desire evaluated by an
electronic diary using a recall of no more than 3 days. The best questions and how
many questions to ask for this domain have not been definitively determined by the
Division.
3. Although it was not a key secondary endpoint, the Division has not accepted the FSFI
total score as relevant to the evaluation of HSDD.

Co-Primary Endpoint of SSEs:
The second primary endpoint is the change from baseline in the frequency of satisfying sexual
events (SSEs). If a sexual event occurred, the SSE primary endpoint was measured by the
eDiary question: “Was the sex satisfying for you?” Sexual events or encounters included sexual
intercourse, oral sex, masturbation, or genital stimulation by the partner. The woman (not the
partner) judged whether the event was satisfying or not. Subjects recorded data on a daily basis
in the eDiary throughout the trial. Should a subject not have completed the diary on a given day,
she was prompted to complete the missed entry (or entries) during the next diary usage for up to
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the last 7 days. The calculation of SSE’s will be standardized to a 28-day period according to
the below formula:
Total monthly events = 28 x (sum of the number of events) / (sum of number of days entered).
Treatments will be compared using a stratified Wilcoxon rank sum test where strata are the
pooled centers. The adjustment for baseline SSE will be taken into account by using change
from baseline in the number of SSE in the test. For both primary endpoints, the comparison will
be made between the four-week screening period and Week 21 to 24 (or the last 4 weeks of
recorded data).
DBRUP did request data from the Sponsor concerning the 7-day recall for SSEs. The following
response was received:
“If the recall period had an effect on reporting of events, then there should be many more events
not reported early in the period with a longer recall period compared to a shorter call period.
Based on the recording of events in the eDiary the following table summarizes the cumulative
percent of events reported within the various timeframes. It is apparent that for all studies 95%
of events are reported within 48 hours of its occurrence.”
The Sponsor sent the following table showing time of entry for SSEs from three phase 3 US
trials. For trials 511.71 and 511.75, missing events could be entered for up to 72 hours.
Table 8: Time to Entry of SSE Events

Time to entry
of event
≤ 48 hrs
≤72 hrs (3 days)
≤ 96 hrs
≤ 120 hrs
≤ 144 hrs
≤ 168 hrs (7 days)

Trial 511.71

Trial 511.75

Trial 511.147

96.7%
99.38%
99.99 %

96.88%
99.45%
100%

95.05%
97.93%
98.85%
99.34%
99.67%
99.86%

Source: Applicant’s Table submitted by request on 8-1-13.

Reviewer’s comments:
The table does demonstrate excellent compliance and good capture of data with the
electronic diary. Sponsor cannot argue that diary fatigue was an issue here because
95% and 98% of the subjects entered their event data within 48 and 72 hours,
respectively, of the event(s). With such excellent compliance within 48-72 hours, it is
difficult to accept Sponsor arguments that diary fatigue is a reason why they do not want
to ask two simple questions about sexual desire and perhaps one or two questions about
distress related to HSDD on an electronic diary.
The Division has continually been concerned about the 28-day recall allowed by many of
the PRO instruments that are commonly used for evaluation of female sexual
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dysfunction in general and the different domains that are primary to the specific
disorders (HSDD, FSAD, FOD) within the overall umbrella of FSD. At the AC meeting in
June 2010, the members voted 9 to 2 that the sexual desire endpoint is not better
evaluated by the FSFI desire domain which is completed with a 28-day recall compared
to the eDiary with a daily recording of intensity of sexual desire. In the Division’s
Complete Response Letter on August 10, 2010 the Sponsor was told the following
(copied verbatim):
“We recommend that you conduct an additional blinded, placebo-controlled clinical
trial to assess the effects of Flibanserin on SSEs and sexual desire (as co-primary
endpoints), and HSDD- related distress (as a key secondary endpoint). If you use an
instrument other than the eDiary employed in the trials submitted in this NDA, the
instrument that is used to measure sexual desire should have adequate content
validity, including recall validity, and acceptable measurement properties when used
to evaluate premenopausal women with HSDD, consistent with the concepts set forth
in the FDA’s “Guidance for Industry: Patient-Reported Outcome Measures: Use in
Medical Product Development to Support Labeling Claims,” December 2009. You
should provide evidence that the assessment schedule of the instrument that is used
to measure sexual desire can adequately capture the subject's entire range of
experiences over the assessment period (i.e., four weeks).
We also recommend that you submit your trial protocol for a special protocol
assessment prior to initiating this trial.”
It is critical to note the following items of major concern for the final Study 511.147
protocol and the review of this resubmission:
1. The three votes of the AC members at the June 2010 advisory meeting; see Section
2.5 of this review.
2. Despite the Division’s recommendation in the CR letter, there was no special protocol
agreement (SPA) between the Division and the Sponsor (at the time study 511.147
was initiated, Boehringer-Ingelheim was the Sponsor and the original NDA was still
under review).
3. Evaluation of SSEs was originally not a primary endpoint, but a key secondary
endpoint. On September 16, 2010 (11 months after the trial was initiated), SSEs were
added to be a primary endpoint, along with change in desire, and change in distress
was the key secondary endpoint.
4. The Sponsor used a standardized adjustment to a 28-day period for the SSE endpoint
as the primary analysis method. When using this adjustment, the values will be
larger per 28 days than the simple total count of SSEs (not adjusted for missing days
of data). The Sponsor also did an analysis for the total count of actual SSEs as
another secondary endpoint which is discussed later.
5. A 7-day recall for SSEs was allowed when using the electronic diary (eDiary) despite
the fact that all subjects were instructed to enter in the eDiary daily. This recall time
was never discussed with the Division and there is no way that its validity can be
confirmed at this time although the compliance data noted in
6. Table 8 are reassuring. It is noted that the two previous North American phase 3
studies did use a 3-day recall when using the eDiary. In response to a DBRUP

43
Reference ID: 3365246

Clinical Review
{Daniel Davis, MD and Olivia Easley, MD}
{NDA 22-526, complete response}
{flibanserin (Addyi)}
information request (IR), the Sponsor explained that the 7-day recall was initiated by
the original Sponsor, Boehringer-Ingelheim.
a. The Sponsor did clarify that if a subject entered for a given day one
satisfactory event and another event for 6 days prior, this was counted as 2
events in 7 enterable days. Likewise, if a subject recorded 2 SSEs in the last
24 hours, this was counted as 2 SSEs for one enterable day. There was no
definition of a time interval between acceptable SSEs, so two events could
have occurred within a short period of time such as 1-2 hours and be counted
as two events. It is unclear as to exactly how subjects were instructed to
count “satisfactory” events that occurred very close together such as within
minutes or an hour.

Key Secondary Endpoint:
From the Sponsor’s final study protocol:
The key secondary endpoint is the change from baseline to Week 24 in the FSDS-R© Question
13 score. Treatments will be compared using the ANCOVA with treatment and center as fixed
effects and baseline score as a covariate. The FSDS-R was administered at each visit and the
subjects were asked to use 7-day recall.
Question 13 asks: How often did you feel bothered by low sexual desire? The possible answers
are: Never; Rarely; Occasionally; Frequently; Always.
Reviewer’s comment:
The FSDS-R was administered at each visit (every 4 weeks) and 7-day recall was
requested of each subject. The instrument is normally used with 28-day recall.

Secondary Endpoint of SSE Count (total events not standardized):
The baseline mean values for the total count of recorded SSEs, not standardized because of
missing data, was 2.6 for placebo subjects (N = 532) and 2.4 for Flibanserin subjects (N = 528).
The maximum count was 34 for a placebo subject and 24 for a Flibanserin subject.
This endpoint is a raw count of all SSEs since the previous visit without standardizing to a 28day period. This endpoint was used in a sensitivity analysis for the co-primary endpoint
“standardized SSE”.
6.1.4.2 Key Efficacy Results
Design and Methods:
Premenopausal women with clinician-diagnosed generalized acquired HSDD were randomized
to 24-weeks’ treatment with placebo (n = 295) or 100 mg qhs (n = 290). Co-primary endpoints
were change from the 4-week baseline period to study end (Weeks 21–24 or the last 4 weeks of
treatment) in the number of SSEs and sexual desire score, measured using the FSFI instrument.
The Applicant’s key secondary endpoint included change from baseline (Week 0) to study end
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(Week 24) in the score for the FSDS-R Question 13. The Study 511.147 baseline values for
these efficacy endpoints are shown in Table 9 below.
Table 9: Baseline Values for Efficacy Endpoints- Study 511.147

Flibanserin
N =532

Placebo
N =536

MO Comment

With HSDD and
distress, women
had ~2.5 SSEs at
baseline

Primary Endpoints
SSEs/4weeks
(standardized)

FSFI sexual
desire score
28 day recall

Mean
SD

2.5
2.5

2.7
2.9

Median
value

2.0

2.0

Mean
SD

1.9
0.7

1.9
0.7

Range 1.2-6.0

Secondary Endpoints
FSDS distress
Item 13 score
7 day recall

Mean
SD

3.4
0.7

3.4
0.7

Range 0-4
A higher value
means more
distress

FSDS-R total
score

Mean
SD

32.8
9.0

32.5
8.7

Range 0-52

Source: FAS dataset. Sponsor Table 15.1.4.4 from Study Report.

Reviewer's comment:
The data here are the baseline values for the women enrolled in the Study 511.147,
regardless of how long they stayed in the study. The desire scores and the distress
scores do appear to demonstrate low sexual desire and relatively high distress. With a
potential range from 1.2 to 6.0 for the desire score, the baseline value of 1.9 is low. For
distress, a higher score means more distress, so the 3.4 value does represent significant
distress due to the sexual dysfunction. What surprises this reviewer is that despite
these baseline findings of low desire and high distress, the women still had on average
2.6 SSEs during the 4-week baseline.

Every 4 weeks after double-blind randomization the subjects had a site visit and were evaluated
for SSEs (from the eDiary), desire, and distress. The table below shows the results for the
changes from baseline for the last 4 weeks of recorded data for the Flibanserin and placebo
subjects. The table shows the FDA statistician’s interpretation of the data.
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Table 10: Changes from Baseline- Flibanserin and Placebo Arms (Study 511.147)
FLI 100mg qhs

Placebo

FLI vs. Placebo

N

Change from
Baseline

N

Change from
Baseline

Diff. (C.I.)

P-value

FAS LOCF

506

0.98 (0.06)

525

0.68 (0.06)

0.30 (0.16, 0.44)

<0.0001

FAS LOCF0

532

0.93 (0.05)

536

0.66 (0.55)

0.27 (0.13, 0.40)

0.0001

OC

343

0.95 (0.07)

380

0.66 (0.07)

0.29 (0.12, 0.46)

0.0011

FAS LOCF

500

2.43 (0.22)

521

1.46 (0.22)

0.97 (0.43, 1.52)

0.0005

FAS LOCF0

532

2.28 (0.21)

536

1.42 (0.21)

0.86 (0.33, 1.39)

0.0016

OC

329

2.33 (0.27)

361

1.44 (0.25)

0.89 (0.25, 1.55)

0.0070

FAS LOCF

506

-1.00 (0.06)

525

-0.72 (0.06)

-0.29 (-0.43, -0.14)

0.0001

FAS LOCF0

532

-0.96 (0.06)

536

-0.70 (0.06)

-0.26 (-0.40, -0.12)

0.0004

OC

391

-0.98 (0.07)

426

-0.71 (0.07)

-0.28 (-0.44, -0.11)

0.0013

FSFI desire domain

SSEs (standardized)

FSDS-R Item 13

FAS- full analysis set for efficacy. LOCF- last observation carried forward. LOCFO- baseline values carried
forward. OC- observed cases.
Source: FDA efficacy analysis by Kate Dwyer, PhD.

Reviewer’s comments:
Regarding sexual desire: The mean (SD) baseline data for the FSFI desire score was 1.9
(0.7). Compared with placebo, there were numerical and statistically significant
improvements in the FSFI desire score in favor of Flibanserin 100 mg qhs at the end of
study. With the mean difference of 0.30 between Flibanserin treatment and placebo in
the improvement of the FSFI desire score, Flibanserin does improve sexual desire more
compared to placebo, at least based on data collected every 28 days using a 28-day
recall with the FSFI instrument.
Regarding SSEs: The mean (SD) baseline monthly count for SSEs was 2.6 (2.7). The
increase in SSEs with Flibanserin 100 mg qhs treatment was a mean of ~2.43 SSEs for
the last month of treatment, while the placebo group had an average increase 1.46 SSEs.
The mean treatment difference between Flibanserin and placebo was 0.97 SSEs during
the last 28 days of recorded data.
Distress: The mean baseline scores for distress showed a relatively high level of
distress (~32.6 on a scale of 0-52; 3.4 on a scale of 0-4). The Flibanserin 100 mg qhs
dose significantly (statistically) improved the FSDS-R Item 13 and FSDS-R total scores.
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6.1.5

Analysis of Secondary Endpoints(s)

The mean changes from baseline in the number of SSEs derived without standardization were
comparable to the mean changes from baseline derived with standardization. The difference
between Flibanserin and placebo at Week 24 was statistically significant (p 0.0006). The
comparison for Flibanserin vs. placebo SSE without standardization at Weeks 4, 8, 12, 16, and
20 also showed statistically significant mean changes from baseline in favor of Flibanserin. See
table below for the FDA analysis.
Table 11: SSE Count- Change from Baseline at final visit
SSEs (count)

N

Flibanserin

N

Placebo

Difference (C.I.)

P-value

FAS LOCF

500

2.29 (0.21)

521

1.36 (0.21)

0.92 (0.40, 1.46)

0.0006

FAS LOCF0

532

2.15 (0.21)

536

1.33 (0.21)

0.82 (0.31, 1.33)

0.0018

OC

329

2.25 (0.26)

361

1.38 (0.25)

0.87 (0.24, 1.51)

0.0072

Source: FDA efficacy analysis by Kate Dwyer, PhD.

Reviewer’s comments:
Because the Division did not formally agree to the 7-day recall allowed with the
electronic diary, it is important to evaluate the change in SSEs using more than one
analysis.
This secondary analysis of change in the actual unadjusted SSEs count from the
baseline value shows basically the same results as the standardized (adjusted) SSE
analysis. The Flibanserin treated women had approximately one more satisfactory
sexual event during the last 4 weeks of treatment compared to the placebo treated
women and the difference is shown to be statistically significant.

FSFI Total Score:
The FSFI total score is a weighted average of the 6 domains with each contributing a maximum
of 6 points to the total (maximum score of 36). The change in the FSFI total score from baseline
to the final visit was analyzed by the Sponsor. A higher score means a better sexual functioning.
According to the Sponsor, a score less than 26.55 has been demonstrated to discriminate between
women with FSD compared to a higher score for women without any FSD.
The mean baseline score of 19.0 (SD 6.12) for the FSFI total score was below the cutoff value of
26.55. This is comparable to the mean baseline score of 19.2 in the other North American
studies previously submitted.
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Reviewer’s comment:
Analyzing the total FSFI scores, the Division agrees that the results are statistically
significant in favor of Flibanserin, but does not agree that the total FSFI score is
meaningful as a valid endpoint for the approval of a drug for the treatment of HSDD.

6.1.6

Other Endpoints

Responder endpoints:
A priori responder analyses were performed in order to assess the clinical relevance of the
results. The methodology for these responder analyses entailed anchoring to a woman’s
individual assessment of her improvement in number of SSEs and level of desire using the
Patient’s Global Impression of Improvement (PGI-I). The PGI responses ranged from 1 (very
much improved) to 7 (very much worse); “no change” was a 4 response and “minimally
improved” was a 3 response. The anchor-based assessment of response provides a measure of
the magnitude of change women find clinically relevant, because these results are linked to a
subject’s determination of treatment benefit, i.e., anchoring change in the various endpoints to
the responses of the subjects on the PGI of Improvement (PGI-I) instrument.
Responder endpoints for Trials 511.147, 511.71, 511.75 and 511.75 included two types of
endpoints: 1) data-driven responder endpoints for which the responder criterion value was not
pre-specified, but determined based on the results of the analysis and 2) pre-defined responder
endpoints for which the responder criterion value was pre-specified.
Reviewer's comment:
No pre-specified responder endpoints were agreed to during the meetings with the
Applicant. Use of data-driven endpoints were discussed and the Division’s preference
was to use responder criteria definitions determined by anchoring the endpoints (change
from baseline) to levels of the PGI-I or a similar instrument with a range of responses.

PGI-I: Patient Global Impression of Improvement:
How is your condition - meaning decreased sexual desire and feeling bothered by it – today
compared to when you started study medication?
1  Very much improved
2  Much improved
3  Minimally improved
4  No change
5  Minimally worse
6  Much worse
7  Very much worse
For Study 511.147 the mean change from baseline for the primary endpoints and the key
secondary endpoints was calculated and “anchored” to all seven levels of PGI-I. The difference
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between the mean values for all women, regardless of whether they were on active or placebo
treatment, who answered “minimally improved” or “no change” on the PGI-I instrument was
used as the responder criterion definitions. All women with values greater than the responder
criteria were considered responders. PGI-I anchor-based responder endpoints were calculated by
the Sponsor for the following endpoints: SSE (standardized), eDiary sexual desire score (2
previous trials), FSFI desire domain, FSDS-R Item 13, FSDS-R total, and FSFI total score.
Table 12: PGI-I Anchoring of Endpoints (Responder criteria)- Phase 3 Trials
Difference between ‘minimally improved’ and ‘no change’ on PGI-I
Endpoint
SSE (standardized)
FSFI desire domain
FSDS-R Item 13
FSDS-R total
FSFI total

511.147

511.71

511.75

1.7
0.9
-0.5

1.22
0.83
-0.44
-5.63

1.25
0.74
-0.41
-5.07

4.52

3.87

-6.4*
NA

FAS = Full Analysis Set; FSDS-R = Female Sexual Distress Scale-Revised; FSFI = Female Sexual Function Index
LOCF = last observation carried forward; NA = not applicable; PGI-I = Patient Global Impression of
Improvement; SSE = Satisfying Sexual Event.
* P value analysis of responders by treatment by visit based on CMH test was not performed for this endpoint.
Source: Table 5, page 24/114 of Sponsor Summary of Clinical Efficacy.

Using SSEs from the above table as an example, in Study 511.147 the mean change from
baseline that correlated with the difference between “no change” and “minimally improved” was
1.7 SSEs. To be considered a responder in Study 511.147, a woman had to have a mean SSE
increased value from baseline greater than 1.7. Analyses were then conducted comparing the
percentages of women in the Flibanserin and placebo arms who met the aforementioned criteria
for each of the endpoints.
Reviewer's comment:
In the Applicant’s responder analysis, responders were defined as women with a change
greater than (not equal to) the criterion for each endpoint, based on PGI-I anchoring. It
appears that that the PGI-I-based criteria reflect the minimum clinically detectable
differences for each endpoint. The Applicant also determined the values for the mean
change from baseline that correlated with the difference between “minimally improved”
and “much improved,” and the difference between “much improved” and “very much
improved.” The values were very similar so the Applicant believes it does not make a
significant difference which criteria are used to help determine the responder endpoint
values that are anchored to the PGI-I instrument. The minimum clinically detectable
differences for each endpoint may be lower than the minimum clinically important
differences.

49
Reference ID: 3365246

Clinical Review
{Daniel Davis, MD and Olivia Easley, MD}
{NDA 22-526, complete response}
{flibanserin (Addyi)}
Table 13: Sponsor Responder Analysis for Key Endpoints at Week 24/EOT*
Percent Difference between Minimally Improved and No Change
Study 511.147
Responder
Endpoint
SSE
FSFI desire score
FSDS-R Q13
SSE (count)
FSDS-R total
Responder
Endpoint

SSE
FSFI desire score
FSDS-R Q13
FSDS-R total
eDiary desire score
Responder
Endpoint

Flibanserin (F)
Placebo (P)
100 mg qhs
% Responders
% Responders
**N= 506-500
**N= 525-500
46.4
34.0
50.6
39.0
59.7
48.0
45.4
33.6
NA
NA
Study 511.71
Flibanserin
Placebo
100 mg qhs
% Responders
% Responders
**N= 275-280
**N= 280-89
47.6
33.0
42.9
30.7
54.6
42.9
55.7
43.9
41.1
38.2
Study 511.75
Flibanserin
Placebo
100 mg qhs
N= 371-381
N= 371-389
44.2
34.1
45.6
32.7
49.5
40.1
52.1
40.9
38.0
32.0

Delta (%)
F minus P

P-value

12.4
11.6
11.7
11.8
NA

<0.001
<0.001
<0.001
<0.001
NA

Delta (%)
F minus P

P-value

14.6
11.8
11.7
11.8
2.9

0.000
0.003
0.005
0.006
0.492

Delta (%)
F minus P

P-value

SSE
10.1
0.005
FSFI desire score
12.9
0.000
FSDS-R Q13
9.4
0.013
FSDS-R total
9.2
0.001
eDiary desire score
6.0
0.064
* EOT = end of treatment.
**The sample size varied slightly for each of the responder endpoints, so the range is given.
Source: Applicant Table 1.2:2 on page 4/7 in Responder Analysis Criteria Report and Applicant Table 3.2:3
on page 60/112 in original SCE and Table 54 on page 97/114 in current SCE.

The proportion of Flibanserin subjects attaining PGI-I anchored “clinical significance” were 9.2
to 14.6% higher than the proportion for placebo subjects, and 2.9 to 6.0% higher for the eDiary
sexual desire score in the two original trials 511.71 and 511.75.
Reviewer's comment:
Although most of the differences in the table are statistically significant, I do not find
them to be very impressive. The placebo effect for women with HSDD is consistently
positive, albeit not as positive as the Flibanserin 100 mg treatment effect. The responder
analysis does confirm what the previous endpoint analyses showed: the placebo
corrected changes for satisfactory sexual events, distress, and the FSFI desire score are
small but statistically significant, while the change in sexual desire using the eDiary is
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not statistically significant or clinically meaningful. A separate analysis was performed
by the FDA statistician and the results are shown below.
Table 14: FDA Responder Analysis- Study 511.147
FLI 100mg qhs

Placebo

n/N (%)

n/N (%)

0.6
1.2

308/532 (57.9%)

257/536 (48.0%)

9.9%

0.0019

255/532 (47.9%)

203/536 (37.9%)

10.1%

0.0009

1.57
2.89

233/532 (43.8%)

180/536 (33.6%)

10.2%

0.0005

166/532 (31.2%)

117/536 (21.8%)

9.4%

0.0006

-1
-2

328/532 (61.6%)

263/536 (49.1%)

12.6%

<0.0001

180/532 (33.8%)

133/536 (24.8%)

9.0%

0.0015

Cutoff

FLI vs. Placebo
Treat.
P-value
Diff.

FSFI desire domain
PGI ≤ 3
PGI ≤ 2
SSEs (standardized)
PGI ≤ 3
PGI ≤ 2
FSDS-R Item 13
PGI ≤ 3
PGI ≤ 2

Source: FDA 8-13-13 efficacy analysis by Kate Dwyer, PhD.

Reviewer’s comments:
The cutoff values used by the FDA statistician are slightly different from those used by
the Sponsor and so are the PGI values; the Sponsor used the difference between a PGI
score of 3 and 4 and the FDA analysis uses ≤ 3 and ≤ 2. In any case, the percentage
difference between Flibanserin responders and placebo responders is in the range of 9.012% for Study 511.147. These findings are in line with what was observed in Studies
511.71 and 511.75.
As concluded in the original NDA review for the original two phase 3 trials, the change in
sexual desire using the eDiary was not statistically significant or clinically meaningful.

Sensitivity Analysis:
Final 511.147 Protocol: As a sensitivity analysis, Mixed Model Repeated Measures (MMRM)
will be used for the primary and key secondary endpoints. A detailed description will be given
in the trial statistical analysis plan.
From the Sponsor Clinical Overview (page 39/66): Results of the Sponsor’s MMRM analyses
for North American pivotal Trials 511.147, 511.71, and 511.75, based on observed cases and
estimating missing data using a model-based approach, were consistent with those using the
Wilcoxon rank sum and ANCOVA/ANOVA, again providing evidence of significance for the
efficacy endpoint data.
The consistency of results across efficacy endpoints for pivotal Trials 511.71 and 511.75, as well
as for Trial 511.147 with both the LOCF and BOCF methods of imputing missing data suggests
that the results are valid and not impacted by missing data.
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The FDA statistician did a sensitivity analysis for the two primary endpoints for the three North
American studies and her results are shown in Table 15 .
Table 15: FDA Sensitivity Analysis for Primary Endpoints
FSFI Desire Domain
Satisfying Sexual Events
Median change from baseline
LS Mean change from baseline
FLI 100 Placebo
Treatment
PFLI 100 Placebo Treatment
qhs
Diff
value
qhs
Diff
Study
0.9
0.5
0.4
< 0.05 1.0
0.0
1.0
511.71
Study
0.9
0.6
0.3
< 0.05 1.0
0.5
0.5
511.75
Study
0.98
0.68
0.30
< 0.05 1.0
0.5
0.5
511.147

Pvalue

< 0.05
< 0.05
< 0.05

Source: Analysis by FDA statistician Kate Dwyer, PhD.

Reviewer's comment:
The FDA sensitivity analysis shows that the results for the two primary endpoints have a
P-value less than 0.05 and therefore meet the criteria for statistical significance. It is of
note that for two of the three studies the treatment difference for SSEs was only 0.5
events. As commented on previously, I do not find this difference to be clinically
impressive.

6.1.7

Subpopulations

In the previous NDA review, the pooled data for Trials 511.71 and 511.75 from the women who
took either placebo or Flibanserin 100 mg qhs were analyzed for the three main endpoints.
Approximately 45% of the women were under age 35 and 55% were age 35 or older. One
finding is of note: the women under age 35 did not show a statistically significant change for the
two co-primary endpoints (SSEs and eDiary desire). Further analysis of the demographics for
the women under age 35 was not done, so it is unclear what other specific factors (such as
hormonal contraception, educational level, time in current relationship, etc.) may have
influenced these results for this younger age group.
The same analysis was done for Study 511.147 and the Division results are shown in the table
below. Women under age 35 comprised 41% of the study population; if the cutoff is increased
by 5 years to less than age 40, this comprised 60% of the study population.
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Table 16: Efficacy Data by Age Groups- Study 511.147
FLI 100mg qhs

Placebo

FLI vs. Placebo

N

Change from
Baseline

N

Change from
Baseline

Diff. (C.I.)

P-value

Age < 35

207

1.15 (0.10)

214

0.88 (0.09)

0.27 (0.03, 0.51)

0.0263

Age ≥ 35

299

0.88 (0.07)

311

0.55 (0.07)

0.33 (0.14, 0.51)

0.0005

Age < 35

204

2.49 (0.37)

210

1.96 (0.36)

0.52 (-0.40, 1.44)

0.2664

Age ≥ 35

296

2.24 (0.27)

311

1.06 (0.27)

1.17 (0.47, 1.88)

0.0012

Age < 35

207

-1.11 (0.10)

214

-0.92 (0.10)

-0.19 (-0.44, 0.06)

0.1299

Age ≥ 35

299

-0.96 (0.07)

311

-0.58 (0.07)

-0.38 (-0.57, -0.19)

<0.0001

FSFI desire domain

SSEs (standardized)

FSDS-R Item 13

AGE 40 CUT
FLI 100mg qhs

Placebo

FLI vs. Placebo

N

Change from
Baseline

N

Change from
Baseline

Diff. (C.I.)

P-value

Age < 40

296

1.19 (0.08)

321

0.85 (0.07)

0.34 (0.15, 0.53)

0.0004

Age ≥ 40

210

0.77 (0.09)

204

0.51 (0.09)

0.25 (0.03, 0.49)

0.0298

Age < 40

292

2.74 (0.30)

317

2.20 (0.30)

0.54 (-0.17, 1.26)

0.1374

Age ≥ 40

208

2.16 (0.35)

204

0.71 (0.35)

1.45 (0.54, 2.37)

0.0019

Age < 40

296

-1.12 (0.09)

321

-0.88 (0.08)

-0.24 (-0.45, -0.04)

0.0182

Age ≥ 40

210

-0.93 (0.09)

204

-0.55 (0.09)

-0.38 (-0.61, -0.15)

0.0015

FSFI desire domain

SSEs (standardized)

FSDS-R Item 13

Source: DBRUP analysis by Kate Dwyer, PhD. Dataset: FAS-LOCF.

Reviewer’s comments:
Using the cutoff of age < 35, the women in this group did not show a statistically
significant change for the SSEs and FSDS-R distress endpoints. When the cutoff is
increased to age < 40, the change in SSEs is still not statistically significant, but the
change in distress is statistically significant. As noted above in the previous two US
pivotal trials, in women under age 35 the change in SSEs and eDiary desire was not
statistically significant. Although there are many factors that may explain the above
findings for the different age groups, the treatment differences remain unimpressive
regardless of age cut-off.
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Exploratory analyses such as this are hypothesis-generating. The Applicant should
conduct further subgroup analyses (e.g., by baseline severity of disorder, age,
demographics, etc.) to determine if there is a particular population in whom a larger
effect size and better safety can be demonstrated.

6.1.8

Analysis of Clinical Information Relevant to Dosing Recommendations

In the fixed dose trials, lower-dose Flibanserin regimens demonstrated mostly non-significant
outcomes albeit with trends in numerical superiority over placebo. The inconsistent outcome
suggested that daily doses of Flibanserin below 100 mg likely would not be effective. When
Flibanserin 100 mg daily was administered as divided dose, i.e., 50 mg in the morning and 50
mg at night the morning dose of 50 mg Flibanserin was associated with a higher rate of AEs than
dosing only at bedtime. It was clear from the data submitted in the original NDA that of the
dosing regimens studied, the 100 mg Flibanserin dose taken at bedtime is the best tolerated and
most effective dose and regimen. The data from the current submission does not change the
dosing recommendations. It should be noted that 75 mg Flibanserin was not studied.
Reviewer’s comment:
In the trials included with this resubmission the dosage and regimen were almost
exclusively 100 mg qhs. Thus, new information regarding dosage or regimens is not a
focus of the resubmission given that the dosing rationale provided in the original NDA
was not an issue of concern in the CR Letter. The dose regimen, Flibanserin 100 mg qhs
continues to be considered the effective but not necessarily the safest dose for
premenopausal women with HSDD. Because of the considerable safety issues, perhaps
a dose of 75 mg as bedtime should be studied for efficacy and safety.

6.1.9

Discussion of Persistence of Efficacy and/or Tolerance Effects

The Sponsor maintains that the sustained efficacy of Flibanserin in the treatment of HSDD was
demonstrated with the results of the controlled double-blinded withdrawal Trial 511.74 in 333
women who met enrichment criteria and were randomized to treatment with Flibanserin or
placebo. Efficacy is further supported by the results from the open-label/extension Trial 511.84.
In both one-year trials, a sustained effect of Flibanserin in maintaining improvement was
observed on the various endpoints, i.e., FSFI desire domain, FSDS-R Q13 distress, global
impressions, and responder rates.
In this resubmission there is no new data on the persistence of efficacy after Flibanserin is
stopped.
Reviewer’s comment (copied from the original NDA review):
All of the women who were randomized to the blinded second 24 weeks of the 511.74
study were positive responders on Flibanserin with ~7 SSEs per month and a mean
eDiary desire score above 34. What is apparent to me is that the active treatment effect
on average did persist for the second 24-weeks of the study. What is also apparent is
that the placebo effect was present for those women who were switched to placebo; the
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difference between active treatment and placebo was basically the same as seen in the
pivotal phase 3 trials (511.71 and 75). The mean placebo-corrected change in the eDairy
sexual desire score of 3.8 is based on a scale of 0-84 with a baseline score of ~35, so the
mean change of 3.8 is not clinically impressive in my opinion. In their summary of
efficacy, the Sponsor stated that “from Weeks 45-48, women randomized to Flibanserin
reported 28% more SSEs than women randomized to placebo.” What is not made clear is
that from the 333 randomized positive responders, the women who continued on
Flibanserin treatment had on average 1.3 fewer SSEs (6.9 minus 5.6) during Weeks 45-48
compared to baseline, while those switched to placebo treatment had 2.4 fewer SSEs (7.2
minus 4.8). Thus, even after 24 weeks of placebo treatment, this group of women still
had on average 2.1 more SSEs than their original untreated baseline of 2.7 SSEs. Here
again, we see a strong placebo effect and a small difference between Flibanserin and
placebo treatment.

6.1.10 Additional Efficacy Issues/Analyses
6.1.10.1 Treatment Compliance with Study Medication
At each visit, the investigative staff assessed study medication compliance by counting the
numbers of tablets returned. After the patient’s medication compliance was assessed, the
investigative staff recorded on the electronic Case Report Form (eCRF) whether the patient had
been compliant for each visit. The date and time of the last dose was also recorded on the eCRF.
Per protocol, to be considered compliant a patient must have taken 80% - 120% of her prescribed
study medication since the previous visit. Non-compliance for the trial was defined as one of the
following:
1. study medication non-compliance for 2 or more visits in the trial,
2. missing more than 7 consecutive days of study medication
3. discontinuation due to study medication non-compliance as indicated on the Termination
of Trial Medication eCRF page.
Among the randomized patients, treatment compliance was comparable between the treatment
groups; 96.7% of placebo patients were compliant compared with 95.3% of Flibanserin patients.
At Week 24 or the end of treatment visit, compliance was 96.1% in the placebo group and 95.6%
in the Flibanserin group.
One hundred fifty-nine patients (4.0%) were noted to be non-compliant with study medication
during Study 511.147: 67 patients (3.3%) in the placebo group and 92 patients (4.7%) in the
Flibanserin group. Dosing for these patients was outside the protocol defined 80% - 120%
compliance range or they were non-compliant with study medication for 2 visits. Most noncompliance was by under-use, but 19 patients were non-compliant by over-using study
medication, 14 (0.7%) in the placebo group and 5 (0.3%) in the Flibanserin group.
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Reviewer’s comment:
Over-using the Flibanserin would be a potential safety concern, but there were only 5
women who over-used the flibanserin by 20%, so over use was not common and does
not appear to be a concern.

6.1.10.2 Onset of Response:
In the original NDA submitted by BI, the onset of response for Flibanserin 100 mg qhs was
established by Week 4, the earliest time point for which efficacy was assessed. For the pooled
data from the North American trials, the Flibanserin 100 mg qhs group consistently showed a
statistically significant difference from placebo by Week 4 for the endpoints of SSEs, distress,
eDiary desire, and FSFI desire items.
In Trial 511.147, a similar onset of response is seen. There were significant differences from
placebo for both co-primary endpoints (FSFI desire domain and SSEs) by Week 4. These
differences continued or were maintained for the duration of the trial. Similar results were
evident for the secondary outcome measures and all results for the trial are presented over time in
Sponsor Table 17.
Table 17: Placebo-corrected Mean Change from Baseline- Study 511.147
Week 4

Week 8

Week 16

Week 24

FSFI-desire domain

0.2**

0.3**

0.3**

0.3**

SSEs

0.3*

0.8**

1.0**

1.0**

FSDS-R Item 13

-0.2**

-0.3**

-0.3**

-0.3**

FSDS-R Total

-1.7**

-2.9**

-2.9**

-3.3**

FSFI total

1.0**

1.7**

1.7**

1.8**

PGI-I

-0.2**

-0.3**

-0.4**

-0.3**

* p < 0.05; ** p < 0.01; (FAS, LOCF)
Source: Sponsor Table 9, page 38 of 66, Clinical Overview.

Reviewer’s comment:
For the 100 mg qhs dose, the onset of response does show statistical significance at
Week 4 for both the primary endpoints (SSE and FSFI desire) and the key secondary
endpoint of distress. If the drug is approved, this finding is of potential value to the
prescribing healthcare provider and the consumer in terms of expectations of the
average onset of treatment effect. It must be noted, however, that the treatment effect,
although statistically significant, is small and may not be clinically significant.

7. Review of Safety
7.1 Methods
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7.1.1

Studies/Clinical Trials Used to Evaluate Safety

During the first cycle review, the assessment of the clinical safety of Flibanserin was based on 27
Phase I studies, 11 Phase II depression studies, and 9 studies (2 Phase II and 7 Phase III) in
premenopausal women with HSDD. In support of the Complete Response (CR), a total of 5
additional Phase I studies have been completed by Sprout to address deficiencies raised in the
CR letter. The Applicant has also submitted results of two phase 3 trials conducted by the
previous Applicant, Boehringer-Ingleheim:
• Study 511.114, which assessed the efficacy and safety of Flibanserin in pre-menopausal
women with decreased sexual desire and distress who were also taking a selective
serotonin reuptake inhibitor (SSRI) or a serotonin-norepinephrine inhibitor (SNRI)
(i.e. SS/NRI’s).
• Study 511.147, a phase 3 study in pre-menopausal women with HSDD which enrolled a
broader population of women (in terms of concomitant medications and co-morbidities)
compared to the original four phase 3 placebo-controlled trials.
The Applicant presented integrated safety data for the following sub-groups:
• Phase 3 double-blind trials in premenopausal women with HSDD – data from 5 phase
3 24-week double-blind, placebo-controlled trials in premenopausal women with HSDD
(trials 511. 70, .71, .75, .147 and .77) which had very similar study designs (with the
exception of less restrictive concomitant medication exclusion criteria in study 511.147).
• Phase 3 double-blind trials in postmenopausal women with HSDD – two phase 3 24week double-blind, placebo-controlled trials in postmenopausal women with HSDD
(studies 511.130 and 511.156)
• All phase 3 placebo-controlled HSDD trials – includes the phase 3 studies in premenopausal women (trials 511. 70, .71, .75, .147 and .77) and post-menopausal women
(studies 511.130 and 0.156) as well as the study of pre-menopausal women with HSDD
concomitantly using SS/NRI’s (trial 511.114).
• Phase 3 open-label extension trials in pre-and postmenopausal women with HSDD –
data from two Phase 3 open-label, uncontrolled, long-term safety studies (trials 511.84,
511.118), which included only pre-menopausal women and were part of the original
application, and trial 511.133 which enrolled both pre-and post-menopausal women and
was not part of the original submission.
This review focuses on the following data:
• Phase 3 double-blind trials in premenopausal women with HSDD
• Results of the individual studies that were conducted to address the safety deficiencies
noted in the complete response letter:
o Study 511.114 (Phase 3) – double-blind, placebo-controlled study to assess the
safety of Flibanserin in women with HSDD who were also taking an SSRI or
SNRI
o SPR-12-03 (Phase I) – double-blind, single-dose trial that evaluated the effects of
varying concentrations of ethanol on safety and PK of Flibanserin in healthy
subjects
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o SPR-12-04 (Phase 1) – two-stage, double-blind, placebo-controlled trial that
evaluated the safety, tolerability, and PK of standard and supra-therapeutic single
doses of Flibanserin in healthy women
o Study 511.147 (Phase 3) – double-blind, placebo-controlled study to assess the
safety of Flibanserin in pre-menopausal women with HSDD (less restrictive
exclusion criteria and fewer prohibited medications than the other phase 3 pivotal
trials).
o SPR-12-01 (Phase 1) – open-label sequential trial that evaluated single dose of
grapefruit juice and multiple doses of fluconazole (CYP3A4 inhibitors) on the
pharmacokinetics of Flibanserin in healthy pre-menopausal women.
The randomized, double-blind, placebo-controlled withdrawal trial in pre-menopausal women
with HSDD (study 511.74) was previously reviewed and will not be addressed in this document
except as it pertains to assessment of specific safety signals.
Trials involving post-menopausal women, including the new open-label study 511.133, are not
examined except in the event of a safety signal that appears during review of the primary safety
database.
7.1.2

Categorization of Adverse Events

The same methodology is used as in the first cycle review. Please refer to section 7.1.2 of the
medical officer review of the original application.
7.1.3

Pooling of Data Across Studies/Trials to Estimate and Compare Incidence

This reviewer analyzed pooled data from the five phase 3 placebo-controlled clinical trials
conducted in pre-menopausal women with HSDD (studies 511.70, .71, .75, .77, .147).

7.2 Adequacy of Safety Assessments
7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of Target
Populations
The assessment of the clinical safety of Flibanserin in women with HSDD is based on 27 Phase 1
studies, 11 Phase 2 depression studies, and 9 studies (2 Phase 2 and 7 Phase 3) in premenopausal
women with HSDD.
In support of the complete response a total of 7 additional phase 1 studies have been completed.
In addition, a phase 3 trial in women with decreased sexual desire and distress taking an SSRI or
an SNRI was conducted. Finally, a phase 3 efficacy and safety study in pre-menopausal women
with HSDD that was ongoing at the time of original NDA submission was completed and is
included in the current application.
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Flibanserin has been tested in women with HSDD at doses ranging from 25 – 100 mg bid. Over
7000 human subjects have received one or more doses of Flibanserin in clinical trials (all
indications, including healthy volunteers).
A total of 4860 premenopausal women with HSDD have been exposed to Flibanserin during
clinical development (149 in Phase 2 trials; 3973 in placebo-controlled, Phase 3 trials; and 738 in
the randomized withdrawal trial).
Exposure at each dose in Phase 3 placebo-controlled clinical trials in pre-menopausal women is
shown in Table 18.
Table 18: Exposure (days) to Flibanserin (FLI) (at least one dose) – Phase 3 placebocontrolled HSDD trials in pre-menopausal women
Placebo

FLI 25 mg
bid

FLI 50 mg
qhs

FLI 50 mg
bid

FLI 100mg
qhs

All FLI

1905(100)

733 (100)

969 (100)

728 (100)

1543 (100)

3973 (100)

>28

1826 (96)

695 (95)

918

652 (90)

1444 (94)

3709 (93)

>56

1710 (90)

628 (86)

851 (88)

573 (79)

1311 (85)

3363 (85)

>84

1614 (85)

587 (80)

797 (82)

520 (71)

1231 (80)

3135 (79)

>182

166 (8.7)

62 (9)

103 (11)

43 (6)

99 (6)

307 (8)

>365

0

0

0

0

0

0

Number of
subjects
(%)
Days

Source: NDA 22-526 ser 0039, Clinical Overview, Module 2.5, Table 12, page 46
(includes trials 511.70, 511.71, 511.75, 511.77 and 511.147).

Long-term exposure to Flibanserin in phase 3 double-blind and open-label HSDD trials is shown
in Table 19.
Table 19: Exposure to Flibanserin, Phase 3 and open-label HSDD trials1 (pre and postmenopausal women)

>84 days
>182 days
>365 days
>547

FLI 25 mg bid
N=444

FLI 50 mg qhs
N=952

FLI 50 mg bid
N=619

291 (66)
51 (12)
10 (2)
0

731 (77)
397 (42)
145 (15)
18 (2)

400 (64.6)
137 (22)
60 (10)
7 (1)

FLI 100 mg
qhs
N=3964
3184 (80)
1809 (46)
851 (22)
89 (2)

Source: NDA 22-526 ser 0039, Clinical Overview, Module 2.5, Table 1.5.9, p 589.
1
- includes trials .70, .71, .75, .77, .114, .130, .147, .156, .84, .118 and .133.
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Reviewer’s comment:
The duration and extent of patient exposure to Flibanserin for the HSDD indication is
adequate.

The appropriate therapeutic dose of 100 mg qhs was already established following review of the
original submission. The dose-response relationship for adverse events will not be re-examined.
Safety of doses other than 100 mg qhs will also not be reviewed unless they pertain to specific
safety signals, since there are no new phase 3 safety data for doses other than 100 mg qhs.
7.2.2

Metabolic, Clearance, and Interaction Workup

The safety of concomitant use of Flibanserin with CYP3A4 inhibitors and with alcohol is
addressed in the complete response and is reviewed in sections 7.5.5.1 and 7.5.5.5, respectively.
7.2.3

Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

Flibanserin is a post-synaptic 5-HT1A agonist and 5-HT2A antagonist. It also binds with
moderate affinity to 5-HT2B, and 2C, and dopamine D4 receptors. There are currently no marketed
products with the same pharmacologic profile as Flibanserin. There are medications, however,
which share some of Flibanserin’s pharmacologic properties.
5-HT2a antagonists: 5HT2a receptors are distributed in the CNS, in blood platelets where they
mediate platelet aggregation and in smooth muscle cells in the GI tract.5 There are no 5-HT2a
(b) (4)
antagonists currently marketed in the U.S.

Table 20: Adverse Event Profile of selected 5HT2a antagonists
Drug name

Indication(s)

Investigational
status

Adverse effects
(b) (4)

(b) ( )

Source:

(b) (4)

5

Goodman and Gilman’s the pharmacological basis of therapeutics, 12th edition. (2011). New York, NY:
McGraw-Hill Educational Publishing.
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5-HT1A agonists – 5HT1A receptors are found in the CNS in regions involved in temperature
regulation and mood. They are also located in the gastrointestinal tract where they, when
stimulated, inhibit acetylcholine release which reduces gastric tone and increases
gastric/intestinal distension.
There are no FDA approved products that are full 5-HT1A agonists, nor could this reviewer
identify any IND applications for such products. Buspirone (Buspar, NDAs 18731 and 21190) is
a partial 5HT1a agonist, approved by the FDA in 1986, which is indicated for the treatment of
anxiety. Common side effects of buspirone are dizziness, nausea, headache, nervousness, and
lightheadedness.6
Based on Flibanserin’s mechanism of action, several possible safety concerns were identified by
the previous Applicant and were examined during the first cycle review:
• Depression
• Abnormal bleeding
• Anovulation
• Hyperprolactinemia
• Hypersexuality
During the first cycle review, an increased incidence of depression was noted among Flibanserintreated subjects compared to placebo; there was no signal that the other adverse events listed
above were associated with Flibanserin treatment. The updated double-blind, placebo-controlled
database will be examined again for all of the above adverse events.
Another safety signal identified following review of the first application was an increased
incidence of serious adverse events of appendicitis in Flibanserin-treated subjects compared to
placebo (N=6 vs. 0, respectively). At the time of the first cycle review, the reason for this
(b) (4)
difference could not be explained.
action at the 5HT2a receptor is a possible
explanation. This issue will be examined more closely in the review of the Complete Response.

7.3 Major Safety Results
7.3.1

Deaths

No new deaths were reported in this submission.

6

Buspar® (buspirone HCl) label approved November 22, 2010.
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7.3.2

Nonfatal Serious Adverse Events

Serious adverse events (SAEs) were more frequent in the Flibanserin 100 mg dose group than in
the placebo group. SAEs which occurred in more than one Flibanserin-treated subject (any dose)
are shown in Table 21.
Table 21: Most Common Serious Adverse Events –pre-menopausal HSDD
Phase 3 placebo-controlled database
Placebo
N=1905

FLI 25mg
BID
N=733

FLI 50 mg
qhs
N=969

FLI 50 mg
bid
N=728

FLI 100 mg
qhs
N=1543

FLI Total
n=3973

Total with
SAEs n(%)

10 (0.5)

4 (0.5)

10 (1.0)

5 (0.7)

14 (0.9)

33 (0.8)

Appendicitis

0

1 (0.1)

2 (0.2)

3 (0.4)

0

6 (0.2)

2 (0.1)

1 (0.1)

0

1 (<0.1)

3 (<0.1)

2 (0.1)

0

1 (0.1)

1 (0.1)

1 (<0.1)

3 (<0.1)

Concussion

0

0

0

0

2 (0.1)

2 (<0.1)

Road traffic
accident

0

1 (0.1)

0

0

1

2 (<0.2)

Intervertebral
disc
protrusion
Cholelithiasis

Source: NDA 22-526 ser 0039, Integrated Summary of Safety (ISS), Module Table 2.2.34, p. 4980-2.

Compared to the original NDA submission, in Flibanserin-treated subjects, there was one new
SAE of cholelithiasis, described below:
Study 511.147, Patient 40905 – a 33 year-old black female with a history of thin basement
membrane nephropathy experienced cholelithiasis requiring hospitalization while taking
Flibanserin 100 mg qhs.
Concomitant medication was Implanon for birth control.
She
underwent cholecystectomy and recovered. At the time of cholecystectomy, she experienced
elevated liver function tests (peak ALT of 306 and AST approximately 2.5 months after starting
Flibanserin 100 mg qhs. Liver function tests were elevated with a peak AST of 288 and peak
ALT of 325 which normalized after surgery. The investigator considered the event to be
unrelated to study drug.
Reviewer’s comment:
Cause of cholelithiasis in this patient cannot be determined based on the data submitted.
Reviewer’s Summary Comment:
No new safety signals are identified based on the updated serious adverse event reports.
Though no new events of appendicitis were reported in the Complete Response, this
event continues to be the most frequently reported individual SAE among Flibanserintreated subjects and is discussed further in section 7.3.5.1.
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7.3.3

Dropouts and/or Discontinuations

Discontinuation due to adverse events (AE’s) was more common among Flibanserin-treated
subjects than placebo. The most common AE’s leading to treatment discontinuation (i.e. >1.0%
of Flibanserin-treated subjects) are shown in Table 22.
Table 22: Adverse Events leading to discontinuation, Phase 3 placebo-controlled HSDD
trials (pre-menopausal women)

AEs leading to
discontinuation
Dizziness
Nausea
Somnolence
Anxiety
Insomnia

Placebo
N=1905

FLI 100 mg qhs
N=1543

112 (5.9)

198 (12.8)

3 (0.2)
4 (0.2)
9 (0.5)
7 (0.4)
7 (0.4)

26 (1.7)
19 (1.2)
17 (1.1)
16 (1.0)
16 (1.0)

Source: NDA 22-256 ser 0039, Module 2.7.4, SCS, Table 63, p. 132.

Reviewer’s comment:
The nature and incidence of AEs leading to treatment discontinuation are similar to those
identified during the first cycle review. It is notable that the flibanserin-treated group had
an incidence of withdrawal due to adverse events more than twice that of the placebotreated group.

7.3.4

Significant Adverse Events

Significant adverse events are discussed in section 7.3.5.
7.3.5

Submission Specific Primary Safety Concerns

7.3.5.1 Gastrointestinal AEs Related to Altered Intestinal Motility
In the safety database reviewed during the first cycle, there were six adverse event reports of
appendicitis occurring in Flibanserin-treated subjects compared to none in the placebo group. At
the time, the reason for this excess was unclear. There were no excess reports of intestinal
obstruction in the Flibanserin treatment groups, and none of the patients with appendicitis
experienced adverse events of intestinal obstruction or constipation.
(b) (4)

.
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This reviewer searched the pre-menopausal and post-menopausal safety database for adverse
events of diverticulitis (preferred terms containing diverticulitis), appendicitis (preferred terms
containing appendicitis), gastrointestinal obstruction [using the gastrointestinal perforation,
ulceration, hemorrhage or obstruction MedDRA version 11.1 standard MedDRA query (SMQ)]
and gallbladder disorders (preferred terms within the gallbladder disorders MedDRA version
11.1 SMQ). Results of this search are shown in Table 23.
Table 23: Incidence of AEs related to Altered Intestinal Motility in Flibanserin safety databases
Placebo

FLI 25 bid

FLI 50 qhs

FLI 50 bid

FLI 100 qhs

FLI total

Pre-menopausal Includes studies 511.70, .71, .75, .77, .147
Total N
SMQ gallbladder
related disorders
Appendicitis
diverticulitis
SMQ
gastrointestinal
obstruction

1905

733

969

728

1543

3973

5 (0.3)

1 (0.1)

2 (0.2)

(0.3)

6 (0.4)

11 (0.3)

0
0

1 (0.1)
0

3 (0.3)
0

2 (0.3)
0

0
0

6 (0.2)
0

0

0

0

0

0

0

Post-menopausal (Includes studies 511.130, .156)
Total N
849
843
SMQ gallbladder
4 (0.5)
2 (0.2)
related disorders
Appendicitis
0
0
diverticulitis
3 (0.4)
2 (0.2)
SMQ
gastrointestinal
0
0
obstruction
Double-blind portion of study 511.74 (randomized withdrawal)
Total N
170
NA
35
128 (100 mg total daily dose)
SMQ gallbladder
0
0
0
related disorders
Appendicitis
0
0
0
diverticulitis
0
0
0
SMQ
0
0
0
gastrointestinal
obstruction

843
2 (0.2)
0
2 (0.2)
0
163
0
0
0
0

Reviewer’s comment:
Of all gastrointestinal adverse events related to altered intestinal motility, only
appendicitis occurred more frequently in Flibanserin-treated subjects than in those
receiving placebo. This discrepancy was observed in the phase 3 placebo-controlled
premenopausal HSDD database, but not in the phase 3 placebo-controlled trials in postmenopausal women or in the double-blind portion of study 511.74, the randomized
withdrawal study.
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In a memorandum of consultation to DBRUP dated July 26, 2013, the Division of
Neurology Products noted the following regarding the risk of appendicitis:
(b) (4)

The etiology of the increased incidence of appendicitis in Flibanserin-treated subjects
(b) (4)
remains unclear and could be due to chance alone,
and the known association of Flibanserin with constipation suggests a
(b) (4)
possible causal role
. Consideration should be given to a large scale
placebo-controlled safety trial to further clarify this risk.

7.3.5.2

Safety in patients with co-morbid conditions

An additional issue raised in the complete response to the original application was insufficient
information to characterize the safety profile of the recommended 100 mg dose of Flibanserin in
premenopausal women with HSDD who have co-morbid conditions. DBRUP recommended that
the Applicant enroll a broad population of premenopausal women with HSDD in ongoing or
future placebo-controlled clinical trials of Flibanserin. The Division also advised that such trials
enroll women with mild psychiatric conditions, assuming the HSDD is not a function of the
underlying psychiatric diagnosis, and women taking commonly prescribed concomitant
medications, including centrally acting drugs.
To address the deficiency, the Applicant submitted the results of study 511.147 which had less
restrictive exclusion criteria compared to the original phase 3 trials. In addition, study 511.114
enrolled women with mild depression who were receiving treatment with SSRI’s or SNRI’s;
results of this study are discussed in section 7.5.5.2.
Subjects enrolled in study 511.147 were generally healthy. The most common concurrent
medical conditions in subjects (i.e. >3% of subjects in either treatment group) are shown in
Table 24.
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Table 24: Baseline Medical Conditions of Subjects Enrolled in Study 511.147
MH term
Headaches (all types)
Back pain
GERD or dyspepsia
Seasonal allergies
Hypothyroidism
Hypertension
Asthma
Depression
Acne
Anemia (excluding hemolytic)

Placebo
(N=545)
102 (18.7)
49 (9.0)
72 (13.2)
75 (13.8)
25 (4.6)
22 (4.0)
35 (6.4)
8 (1.5)
22 (4.0)
21 (3.9)

Flibanserin 100 mg qhs
(N=542)
108 (20.0)
49 (9.0)
61 (11.2)
75 (13.8)
12 (2.2)
31 (5.7)
30 (5.5)
10 (1.8)
31 (5.7)
26 (4.8)

As shown in Table 25, study 511.147 allowed for a wider range of concomitant medications
than the previous pivotal phase 3 trials.
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Table 25: Prohibited Medications in Study 511.147 compared to pivotal phase 3 trials submitted
with original application (i.e. studies 511.70, 71, 75 and 77)
Study 511.147

Phase 3 trials (70, 71, 75, 77)

Anti-epileptic medications

Yes

Yes

Dopamine-receptor agonists

Yes

Yes

Hormonal agonists/antagonists

Yes

Yes

Narcotics

Yes

Yes

Non-benzodiazepine sleep aids

Yes

yes

Anti-depressants

Yes

Yes

Anti-psychotics

Yes

Yes

Benzodiazepines

Yes

Yes

Mood stabilizers

Yes

Yes

Sedative/hypnotics

Yes

Yes

CYP3A4 inducers

Yes

yes

CYP3A4 inhibitors

No

Yes (except under certain
circumstances)

Anti-arrhythmics

No

Yes

Anticoagulants

No

Yes

Beta-blockers

No

Yes

CNS stimulants

No

Yes

Muscle relaxants

No

Yes

Metoclopramide

No

yes

The nature and incidence of adverse events among Flibanserin treated subjects were similar in
study 511.147 as in the previous four phase 3 trials (see Table 26). Safety data from study
511.147 are discussed in detail in the review of the study report found in APPENDIX A.
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Table 26: Incidence of Discontinuation due to AEs and common treatment-emergent AEs in
Flibanserin 100 mg qhs treated subjects in Study 511.147 compared to phase 3 trials 511.70,
71, 75 and 77, pre-menopausal HSDD population

Study 511.147
N=542

Phase 3 trials (70, 71,
75, 77)
N=1001
Discontinuation due to AEs
9.6%
14.6%
Treatment-emergent adverse events
Any AE
62.2%
69.5%
Somnolence
14.4%
9.5%
Dizziness
10.3%
12.0%
Nausea
7.7%
11.9%
URI
6.5%
4.1%
Fatigue
6.1%
11.0%
Source: Table 30, p 81 of medical officer review of NDA 22-526 ser 000 dated August 27, 2010, and
NDA 22-526 ser 0039 Module 5.3.5.1.511-147 study report, Table 15.3.2:3.

In the entire phase 3 pre-menopausal HSDD safety database, the most common concurrent
medical conditions in subjects are shown in Table 27.
Table 27: Most Common Concurrent Medical Conditions, Phase 3 placebo-controlled HSDD Trials
in pre-menopausal women
Placebo

FLI 25 bid

FLI 50 BID

FLI 50
QHS

FLI 100
QHS

1905(100)

733 (100)

969 (100)

728 (100)

1543 (100)

Seasonal allergy

498

167

150

119

474

Hypertension

248

32

23

32

274

migraine

274

63

70

84

225

GERD

222

39

43

35

202

hypothyroidism

210

43

36

55

188

depression

146

26

20

26

162

Back pain

175

44

30

50

157

Asthma

183

26

27

17

155

osteoarthritis

141

14

6

15

122

Hyperlipidemia/
hypercholesterolemia

128

17

15

12

104

Reviewer’s Summary Comment:
Although study 511.147 allowed for a broader range of concomitant medications, the
baseline medical conditions were similar to the entire phase 3 pre-menopausal safety
population. Nonetheless, results of Study 511.147 taken together with the specific drug-
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drug interaction (DDI) studies and study 511.114 in patients on concomitant SS/NRI’s are
sufficient to address the safety of Flibanserin in a fairly broad population of women.

7.3.5.3

Accidental Injury

During the first cycle review, accidental injury was found to be a possible risk of Flibanserin
treatment. The pre-menopausal HSDD placebo-controlled safety database was examined again
for the incidence of accidental injury using the MedDRA version 11.1 Accidents and Injury
SMQ (see Appendix B for search terms). Events occurring prior to initiation of drug treatment
were excluded. Preferred terms of human bite, arthropod bite and animal bite were not
considered accidental injury and were also excluded.
In the five phase 3 double-blind, placebo-controlled trials in pre-menopausal women with
HSDD, accidental injury occurred most often in patients assigned to Flibanserin (see Table 28).
Among patients experiencing accidental injury, serious accidental injuries were also more
frequent in Flibanserin-treated subjects than in those receiving placebo.
Table 28: Treatment emergent AEs of Accidental Injury (MedDRA 11.1 SMQ), phase 3
placebo-controlled HSDD trials in pre-menopausal women
Placebo

FLI 100 QHS

1905 (100)

1543 (100)

SMQ accidental injury

46 (2.5)

42 (2.8)

Serious accidental injury

1 (<0.1)

4 (0.3)

Total N (%)

The safety database was searched for events of accidental injury occurring concomitantly with
adverse events of dizziness, somnolence, fatigue, hypotension, circulatory collapse, or sedation.
As shown in Table 29, concurrences of events were most common in the Flibanserin 100 mg
qhs treatment group and at an incidence double that of placebo.
Table 29: Proportion of subjects experiencing accidental injury reporting concomitant events of
sedation, phase 3 placebo-controlled HSDD trials in pre-menopausal women events
SMQ accidental
injury
Accidental injury
+ sedation

Placebo

FLI 25 bid

FLI 50 qhs

FLI 50 bid

FLI100 qhs

46

21

31

23

42

17/46 (36.9)

7/21 (33.3)

7/31 (22.5)

11/23 (47.8)

31/42 (73.8)

Reviewer’s Summary Comment:
The updated pre-menopausal HSDD safety database continues to show a greater risk of
accidental injury associated with Flibanserin treatment compared to placebo. This risk
appears to be related to an increased incidence of somnolence and sedation in
Flibanserin-treated subjects (see section 7.4.1 which discusses the most common
adverse events associated with Flibanserin).
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DBRUP consulted the Division of Neurology Products regarding the increased incidence
of somnolence and accidental injury observed in the Flibanserin safety database. DNP
was also asked if a driving simulation study would be warranted.
In a memorandum of consultation dated July 26, 2013, DNP provided the following
comments:
1. The long half-life (10 hours) [of Flibanserin] increases concern about residual next-day
impairment after bedtime dosing.
2. Variability in exposure from a given dose (including both inter- and intra-subject
variability) can increase risk of exposure-related adverse effects.
3. Adequate statistical power is generally lacking from drug development programs to support
reliable conclusions about MVA risk; instead, pharmacodynamic effects (e.g. somnolence,
psychomotor impairment) are generally used to determine if there is increased risk.
4. A number of different types of evidence raise concern that the CNS depressant effects of
Flibanserin 100 mg qhs present a safety risk, and suggest that additional safety data, including
driving studies, may be warranted. Importantly, lack of symptoms of CNS depression in the specific
patients that experience more serious events like injury or motor vehicle accident (MVA) provides
little evidence that the events were not drug-related, as patients taking CNS-active drugs can be
functionally impaired without being symptomatic for somnolence or other symptoms of CNS
depression.
5. Events of actual MVA potentially can be informative about drug risk, but development programs
are generally too small, and MVA’s too infrequent, to adequately characterize the relatively small
increases in risk of MVA (i.e. far less than a doubling) that would still be considered clinically
meaningful. It is not clear that the increased incidence of MVA in Flibanserin- vs. placebo-treated
patients can be separated from a chance finding, but the observation does increase concern.
6. A drug-related increase in common minor accidents and injuries also increases concern that the
drug might increase the risk of more serious but less frequent events like MVA’s.
7. The review of the original NDA cited pharmacodynamic (PD) studies that the sponsor asserted
showed mild CNS impairment for about 2 hours post-dosing that resolved by about 6 hours postdosing. This review finds the results of pharmacodynamic tests to be more concerning for clinically
meaningful risk of impaired driving from Flibanserin. Additional studies more specifically
designed to characterize driving impairment may be warranted.”
Based on the advice from DNP and this reviewer’s own concerns about the safety of
Flibanserin, a pre-marketing driving impairment study should be considered.
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7.3.5.4

Depression

7.3.5.4.1

Adverse Events of Depression

During the first cycle review, a dose-proportional increase in the incidence of depression-related
adverse events (identified by the MedDRA depression SMQ) was noted among Flibanserintreated subjects compared to those on placebo. A search of the updated Phase 3 placebocontrolled premenopausal HSDD database using the MedDRA version 11.1 Depression SMQ
yielded the same results – a dose-proportional increase in depression related symptoms for
patients receiving Flibanserin (see Table 30).
Reviewer’s comment:
Please refer to Appendix B for the preferred terms contained in the MedDRA 11.1
Depression SMQ.
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Table 30: Incidence of Depression SMQ in phase 3 trials in pre-menopausal women with HSDD
Placebo

25 bid

50 qhs

50 bid

100 qhs

Pre-menopausal phase 3 trials (studies 711.70, 71, 75, 77, 147)
Total N (%)

1905(100)

733 (100)

969 (100)

728 (100)

1543 (100)

55 (2.9)

20 (2.7)

37 (3.8)

31 (4.3)

71 (4.6)

3 (0.2)

2 (0.3)

1 (0.1)

0

4 (0.3)

0

0

0

2 (0.3)

0

Blunted affect

2 (0.1)

0

0

0

0

Crying

3 (0.2)

0

1 (0.1)

1 (0.1)

3 (0.2)

Decreased interest

2 (0.1)

0

1 (0.1)

0

0

Depressed mood

8 (0.4)

0

5 (0.5)

3 (0.4)

10 (0.6)

Depression

16 (0.8)

6 (0.8)

11 (1.1)

7 (1.0)

18 (1.2)

Depressive symptom

0

1 (0.1)

0

0

0

6 (0.3)

2 (0.3)

3 (0.3)

6 (0.8)

7 (0.5)

Dysphoria

0

2 (0.3)

0

1 (0.1)

1 (<0.1)

Dyssomnia

0

0

0

0

1 (<0.1)

Early morning awakening

0

0

2 (0.2)

1 (0.1)

4 (0.3)

1 (<0.1)

0

1 (0.1)

0

1 (<0.1)

0

1 (0.1)

1 (0.1)

0

1 (<0.1)

1 (<0.1)

0

1 (0.1)

0

1 (<0.1)

0

0

1 (0.1)

0

0

Major depression

3 (0.2)

0

1 (0.1)

0

3 (0.2)

Memory impairment

1 (<0.1)

0

1 (0.1)

2 (0.3)

3 (0.2)

Middle insomnia

5 (0.3)

0

0

3 (0.4)

8 (0.5)

Mood altered

8 (0.4)

3 (0.4)

3 (0.3)

4

5 (0.3)

Mood swings

3 (0.2)

3 (0.4)

8 (0.8)

0

7 (0.5)

Poor quality sleep

1 (<0.1)

0

0

1 (0.1)

8 (0.5)

Psychomotor hyperactivity

1 (<0.1)

0

1 (0.1)

0

0

Tearfulness

1 (<0.1)

0

0

1 (0.1)

0

Suicide/self-injury SMQ/preferred term

2 (0.1)

0

2 (0.2)

0

3 (0.2)

Suicidal ideation

2

0

2

0

2

Suicide attempt

0

0

0

0

1

Depression SMQ/preferred term
Affect lability
Apathy

Disturbance in attention

Emotional distress
Hypersomnia
Initial insomnia
Listless
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7.3.5.4.2
Screening for Depression
The phase 3 trials in pre-menopausal women with HSDD that were conducted for the original
application did not include an on-treatment standardized evaluation of depressive symptoms
(suicidality was assessed periodically with use of the Beck Scale for Suicide Ideation). In study
511.114 of pre-menopausal women with HSDD who were also taking an SSRI/SNRI, depression
and anxiety symptoms were evaluated using the Quick Inventory of Depressive Symptomatology
(Self-Report) (QIDS-SR16) and Beck Anxiety Inventory (BAI) questionnaires administered at
each clinic visit. As shown in Table 31, depressive symptoms were more likely to worsen in
placebo-treated subjects than in the Flibanserin group, while more Flibanserin-treated subjects
experienced remission of anxiety symptoms.
Table 31: QIDS-SR16 and BAI score transition from baseline to week 12 in study 511.114 (LOCF)
Transition category

Placebo + SS/NRI

N (%)
QIDS-SR16

37 (100)

Flibanserin (total) +
SS/NRI
72 (100)

Remitted
No change
Worsened
Beck Anxiety Inventory
Remitted
No change
Worsened

4 (10.8)
25 (67.6)
8 (21.6)

14 (19.4)
53 (73.6)
5 (6.9)

1 (2.7)
35 (94.6)
1 (2.7)

12 (16.4)
60 (82.2)
1 (1.40)

Source: NDA 22-526 ser 0038, Module 5.3.5.1.511-114, study report body, Table 15.3.4.3:4, p. 270
and Table 15.3.4.4: 4, p. 275.

Study 511.147, the other new phase 3 trial in pre-menopausal women with HSDD, did not
incorporate depression assessments during the study.
Reviewer’s Summary Comment:
• As was observed during the first cycle review, there was an increased incidence of
depression-related adverse events in Flibanserin-treated subjects compared to
placebo.
• The incidence of depression AE’s was proportional to Flibanserin dose.
• Among specific adverse events within the depression SMQ, there was no single AE
(e.g. poor quality sleep or insomnia) that was responsible for the higher rate seen in
Flibanserin subjects.
• Among subjects taking concomitant SS/NRI’s there was no notable difference in the
exacerbation of depression or anxiety as assessed by the QIDS-SR16 and BAI
questionnaires at endpoint between flibanserin-treated and placebo-treated group.

7.3.5.5

Suicidality

7.3.5.3.1 Screening for Suicidality
In the phase 3 trials conducted for the original application, the Applicant administered the Beck
Scale of Suicide Ideation at screening, baseline, on-treatment and post-treatment visits. Review
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of the original submission found no signal of an increased risk of suicidality associated with
Flibanserin.
In the new phase 3 studies submitted with the complete response, suicidality was assessed
periodically using the Columbia-Suicide Severity Rating Scale (C-SSRS). In study 511.114 of
concomitant Flibanserin and SSRI/SNRI use, no patients in either treatment group indicated a
positive response on the C-SSRS for suicide behavior or suicidal ideation during the doubleblind treatment and post-treatment periods.
In the phase 3 study 511.147 of pre-menopausal women with HSDD, there was no meaningful
difference in the development of suicidal ideation according to the C-SSRS between Flibanserin
and placebo groups (Table 32).
Table 32: N (%) of subjects with a positive score on the Columbia suicide severity rating
scale for suicidal ideation, Study 511.147
C-SSRS positive
for Suicidal
ideation

Baseline
End-of-treatment
visit

Placebo
Flibanserin 100 mg qhs
Placebo

0/545 (0.0)
0/542 (0.0)
2/501 (0.4)

Flibanserin 100 mg qhs

1/487 (0.2)

Source: NDA 22-526 ser 0038, Module 5.3.5.1.511-147, study report body, Table 12.5:1, p. 85.

7.3.5.3.2 Adverse Events of Suicidality
In the updated phase 3 pre-menopausal HSDD database, the incidence of suicidality (i.e. events
coding to the suicide/self-injury MedDRA version 11.1 SMQ) was very small, but slightly
greater in the Flibanserin 100 mg qhs group than in the placebo group (see Table 13).
Reviewer’s comment:
Preferred terms in the suicide/self-injury SMQ are found in Appendix B.

Compared to original submission, there were three new events of suicidal ideation—one in the
placebo group, and two in the Flibanserin 100 mg qhs group. Narratives follow:
Placebo Case 1 (Subject 511.147-44162), a 40-year-old female with a history of depression and
anxiety reported depression and suicidal ideation after 122 days on placebo treatment. The event
resolved without treatment and the subject discontinued from the study.
Flibanserin (FLI) Case 1 (Subject 511.147-40165), a 26-year-old female patient with a history
of patent ductus arteriosus and migraine headaches developed suicidal thoughts after 37 days of
taking Flibanserin 100 mg qhs. The duration of this non-serious event was 4 days, no therapy
was required and the patient recovered. She then discontinued from the trial.
FLI Case 2 (Subject 511.75-30856) reported “fleeting suicidal ideation” on day 14 of treatment
with Flibanserin 100 mg qhs which resolved within one day.
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Reviewer’s comment:
FLI Case 2 occurred in study 511.75 which was conducted for the original marketing
application. This case report had not been included in that application’s integrated
summary of safety dataset or in the summary of clinical safety, but only in the dataset for
the individual study report and was overlooked during review of the original application.
Reviewer’s Summary Comments:
• There was no signal for suicidality as assessed by the C-SSRS associated with
Flibanserin during phase 3 study 511.147 or in study 511.114 of patients taking
concomitant SS/NRI’s.
• Neither case of suicidality in Flibanserin-treated subjects can be obviously attributed
to study drug. It should be noted that suicidality in FLI Case 1 was considered by the
investigator to be related to Flibanserin. The transient nature of the Case #2
diminishes the significance of that event. If Case #2 were excluded from the analysis,
the event rate is no longer greater in the Flibanserin group.
• The conclusion regarding risk of suicidality with Flibanserin treatment remains
unchanged from the first cycle review; that is, there is no signal of an association.

7.3.5.4

Syncope

7.3.5.4.1 Standard doses of Flibanserin
During the first cycle review adverse events of syncope were more common in Flibanserintreated subjects than placebo, and the incidence was dose-proportional. A search of the updated
phase 3 pre-menopausal HSDD database for user-defined adverse events of syncope yields the
same results (see Table 33). The user-defined “syncope” AE category included preferred terms
of hypotension, syncope, blood pressure decreased, circulatory collapse, dizziness postural, loss
of consciousness and syncope vasovagal.
A single serious adverse event of syncope involving a standard dose of flibanserin occurred in a
phase 1 DDI study of digoxin (trial 511.158) results of which were included in the current
submission. Subject #5 was a healthy 33 year-old women on no concomitant medications who
suffered circulatory collapse and vomiting of severe intensity after the first dose of flibanserin
100 mg on Day 1. The circulatory collapse started with syncope, occurring 29 min after
flibanserin administration and continued for 2 hrs. The subject required medical treatment
consisting of 500 mL intravenous (IV) glucose with electrolytes. Severe vomiting was reported
54 min after flibanserin administration and occurred twice in a period of 15 min. The subject
was treated with 10 mL IV dimenhydrinate for severe vomiting. The subject also suffered
severe fatigue and mild asthenia. The subject was discontinued from the study.
Reviewer’s comment:
This SAE of syncope in study 511.158 appears to be drug-related as the event coincided
with flibanserin tmax. Results of this study are discussed in detail in the DBRUP clinical
pharmacology review of the current application.
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Table 33: N (%) of subjects experiencing user-defined adverse events of syncope,
phase 3 placebo-controlled, pre-menopausal HSDD trials
Total N
Syncope

Placebo
1905(100)
6 (3.1)

FLI 25 bid
733 (100)
0

FLI 50 qhs
969 (100)
4 (4.1)

FLI 50 bid
728 (100)
4 (5.5)

FLI 100 qhs
1543 (100)
8 (5.2)

7.3.5.4.2 Supratherapeutic Doses of Flibanserin
To assess the risk of syncope associated with supra-therapeutic doses of Flibanserin as might
occur in the setting of inadvertent concomitant CYP3A4 inhibitor administration, the Applicant
conducted a pharmacokinetic (PK) study of standard and supra-therapeutic single oral doses of
Flibanserin up to 300 mg in twelve healthy pre- menopausal adult female subjects aged 18
through 50 years (Study SPR-12-04). In this trial there were no adverse events of syncope in any
dose group.
Reviewer’s comment:
Although there were no reports of syncope in this phase 1 trial, both therapeutic and
supra-therapeutic doses of Flibanserin were associated with an increased rate of
orthostatic changes in blood pressure and pulse (see Appendix C for the complete
review of Study SPR-12-04). A dose-proportional increase in the incidence of dizziness
was also observed with 86% of subjects at the 200 mg dose level reporting dizziness.
Furthermore, following testing at 200 mg Flibanserin, a review of the blinded safety
results showed that the protocol-specified stopping criteria had been met (i.e., 3 of 8
subjects experienced moderate or severe adverse events that were considered possibly
or probably related to study medication). Therefore, the planned dose escalation to 300
mg Flibanserin was not performed.
Reviewer’s Summary Comment:
The updated pre-menopausal safety database confirms an increased risk of syncope,
including serious events, associated with therapeutic doses of Flibanserin.

7.3.5.5

Abnormal bleeding

Because of the drug’s serotonergic activity this reviewer searched the updated safety database for
adverse events of hemorrhage using the MedDRA version 11.1 hemorrhage SMQ which includes
the following preferred terms: menorrhagia, metrorrhagia, genital hemorrhage, vaginal
hemorrhage, epistaxis, uterine hemorrhage, conjunctival hemorrhage, dysfunctional uterine
bleeding, ecchymosis, hematochezia, hematoma, hematuria, hemorrhage, increased tendency to
bruise, lip hematoma, hemometrorrhagia, mouth hemorrhage, periorbital hematoma, petechiae,
rectal hemorrhage and gingival bleeding. The first cycle review found no significant difference
between the Flibanserin and placebo groups in the incidence of hemorrhage AEs.
Results of the updated search, shown in Table 34, find a greater incidence of hemorrhage AEs
in Flibanserin-treated subjects at any dose compared to placebo. Serious AEs of hemorrhage
were rare and were not more common in the Flibanserin treatment groups.
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Table 34: Incidence of Adverse Events of Hemorrhage (SMQ), placebo-controlled phase 3 HSDD
trials in pre-menopausal women
Total N
Hemorrhage
SMQ
Serious
hemorrhage

Placebo
1905(100)

FLI 25 bid
733 (100)

FLI 50 qhs
969 (100)

FLI 50 bid
728 (100)

FLI 100 qhs
1543 (100)

91 (4.8)

43 (5.8)

60 (6.2)

40 (5.5)

87 (5.6)

2 (0.1)

0

1 (0.1)

0

0

Reviewer’s summary comment:
These data suggest an increase in the risk of bleeding associated with Flibanserin. If
this application is approved, this reviewer recommends labeling regarding this risk
similar to what is already included in labels for SS/NRI drug products.

7.3.5.6

Hyperprolactinemia

7.3.5.6.1 Adverse Events
Because of Flibanserin’s dopaminergic activity, effects on prolactin secretion were considered to
be a possible side effect. The first cycle review, however, did not find an association between
Flibanserin use and hyperprolactinemia.
The updated safety database was searched for adverse events that could be characterized as
hyperprolactinemia using search terms of blood prolactin increased, hyperprolactinemia and
prolactinoma. The incidence of such adverse events was rare, but was most common in the
Flibanserin 100 mg qhs dose group (see Table 35).
Table 35: Frequency [N(%)] of subjects with adverse events of hyperprolactinemia
(user-defined AE category), phase 3 placebo-controlled pre-menopausal HSDD trials

Total N
hyperprolactinemia

Placebo

FLI 25 bid

FLI 50 qhs

FLI 50 bid

FLI 100 qhs

1905(100)
4 (0.2)

733 (100)
2 (0.3)

969 (100)
2 (0.2)

728 (100)
3 (0.3)

1543 (100)
12 (0.8)

FLI 100
total daily
dose
(TDD)
2271
16 (0.7)

Reviewer’s comment:
The criteria by which a laboratory finding of elevated prolactin qualified as an adverse
event were not specified in the phase 3 protocols for studies 511.70, .71, .75 or .77. It
appears that the decision was left to the individual investigator. In study 511.147, a
prolactin value >100 ng/dL was defined as an adverse event of hyperprolactinemia.

77
Reference ID: 3365246

Clinical Review
{Daniel Davis, MD and Olivia Easley, MD}
{NDA 22-526, complete response}
{flibanserin (Addyi)}
7.4.5.6.2 Laboratory Data
The median change in serum prolactin from baseline to last observation on treatment was not
significantly different among treatment groups (see Table 36).
Table 36: Change from baseline to last value on treatment in serum prolactin,
phase 3 placebo-controlled HSDD trials
Median change (ng/dL)
0
-1
0
-1
1

Placebo
FLI 25 bid
FLI 50 qhs
FLI 50 bid
FLI 100 qhs

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 3.2.13, p. 7030.

As shown in Table 37, the percentage of subjects with a normal baseline prolactin developing
elevations above the upper limit of normal was slightly greater in Flibanserin treatment groups
than in placebo.
Table 37: Frequency of subjects [n (%)] with normal baseline prolactin (i.e. <24 ng/mL) who
developed on-treatment prolactin values >1.25X ULN (i.e..>30 ng/dL) and above the reviewerdefined clinically significant threshold i.e. >50 ng/dL)– Phase 3, placebo-controlled HSDD trials
Prolactin >30 ng/dL

Prolactin >50 ng/dL

Placebo

30/1905 (1.6)

4 (0.2)

FLI 25 bid

14/733 (1.9)

3 (0.4)

FLI 50 qhs

32/969 (3.4)

6 (0.6)

FLI 50 bid

16/728 (2.2)

2 (0.3)

FLI 100 qhs

19/1543 (1.9)

3 (0.2)

When all subjects were examined without regard to baseline prolactin level, the percentage of
subjects with an on-treatment prolactin value >1.25X ULN was higher in all Flibanserin groups
compared to placebo (see Table 38).
Table 38: Frequency of subjects with on-treatment prolactin values >1.25X ULN (i.e. >30 ng/dL) –
Phase 3, placebo-controlled HSDD trials
Prolactin >30 ng/dL
Placebo
Flibanserin 25 mg bid
Flibanserin 50 mg qhs
Flibanserin 50 mg bid
Flibanserin 100 mg qhs

57/1905 (3.0)
20/733 (2.7)
40/969 (4.1)
24/728 (3.3)
51/1543 (3.3)
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Reviewer’s Summary Comment:
The incidence of on-treatment prolactin values above the upper limit of normal was
greater in the Flibanserin treatment groups; however, clinically significant changes (i.e.
>50 ng/dL) were not higher. This suggests that Flibanserin may increase prolactin
slightly in some patients but the change is unlikely to be clinically significant.

7.3.5.7

Anovulation

Also due to Flibanserin’s dopaminergic activity, the Applicant assessed for risk of anovulation
associated with the drug. One of the phase 3 studies conducted for the original application, trial
511.70, included measurement of serum progesterone during each individual patient’s follicular
and luteal phases to determine the incidence of anovulatory cycles and found no difference in the
incidence of anovulatory cycles among the treatment groups. The Applicant concluded and the
clinical reviewer concurred, that there was no signal of anovulation associated with Flibanserin.
No new laboratory data relating to anovulation are contained in the current application.
Therefore, this review is limited to an assessment of adverse events.
The updated phase 3 placebo-controlled pre-menopausal HSDD database was searched for
adverse event preferred terms coding to the user-defined category anovulatory cycles. Although
there were numerically more subjects receiving Flibanserin who experienced this adverse event
than placebo, the difference is small (see Table 39).
Table 39: Incidence of anovulatory cycles, phase 3 placebo-controlled HSDD trials
Total N (%)
Anovulatory
cycle (AE
category)
Anovulatory
bleeding
Dysfunctional
uterine
bleeding
Withdrawal
bleed
Anovulatory
cycle

Placebo
1905 (100)

FLI 25 bid
733 (100)

FLI 50 qhs
969 (100)

FLI 50 bid
728 (100)

FLI 100 qhs
1543 (100)

0

2 (0.2)

1 (0.1)

1 (0.1)

2 (0.1)

0

0

0

0

1 (<0.1)

0

1

1

0

1 (<0.1)

0

1

0

0

0

0

0

0

1

0

Reviewer’s Summary Comment:
• Anovulatory cycles were rare in all Flibanserin groups but occurred slightly more
often than in placebo.
• Measurement of follicular and luteal phase serum progesterone in subjects
enrolled in phase 3 study 511.70 found no difference in the incidence of
anovulation between Flibanserin and placebo groups.
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•

Taken together, this reviewer continues to conclude that Flibanserin has no
clinically significant effect on ovulation.

7.3.5.8

Hypersexuality

No signal for hypersexuality associated with Flibanserin was noted in the first cycle review.
There were no events of increased libido in the updated safety database.

7.4 Supportive Safety Results
7.4.1

Common Adverse Events

The most common treatment adverse events (occurring in >1.0% of Flibanserin subjects and
more often than in placebo) in the updated safety database were unchanged from the previous
review and are shown in Table 40.
Table 40: Most common treatment-emergent adverse events, placebo-controlled phase 3 premenopausal HSDD trials
Preferred term

Placebo
N= 1905 (%)

FLI 100 mg qhs
N= 1543 (%)

Dizziness

41 (2.2)

176 (11.4)

Somnolence

59 (3.1)

173 (11.2)

Nausea

71 (3.7)

161 (10.4)

Fatigue

95 (5.0)

142 (9.2)

Insomnia

46 (2.4)

75 (4.9)

Dry mouth

17 (0.9)

37 (2.4)

Anxiety

17 (0.9)

28 (1.8)

Constipation

9 (0.5)

25 (1.6)

Abdominal pain

15 (0.8)

23 (1.5)

Sedation

3 (0.2)

20 (1.3)

152 (7.9)

319 (20.6)

Somnolence or sedation or
fatigue

Source: NDA 22-526 ser 0039, Summary of Clinical Safety (SCS) Module 2.7.4, Table 36, p. 74.
Includes studies 511.70, .71, .75, .77, and .147.

7.4.2

Laboratory Findings

In the phase 3 placebo-controlled HSDD trials in pre-menopausal women, safety laboratory tests
performed at screening (Visit 1) and at the conclusion of treatment are shown in Table 41. No
safety signals with regards to laboratory parameters were identified following the first cycle
review.
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Table 41: Laboratory tests performed at screening and end-of-treatment visits,
phase 3 placebo-controlled HSDD trials in pre-menopausal women

Screen and end- of-treatment visit
Urinalysis
Hematology
Serum chemistry: HgbA1c (screen visit only/study 511.147 only), fasting glucose (screen visit
only; but NOT in study 511.147), BUN, creatinine, sodium, uric acid, alk phos, AST, ALT,
total cholesterol
Hormones: study 511.147 -- Testosterone (free and total), prolactin
Other phase 3 studies: estradiol, testosterone (free and total), LH, FSH, prolactin, progesterone,
DHEA, DHEA-S, sex hormone binding globulin, progesterone.
In this document, only laboratory tests for which there are new data (i.e., from 511.147) and
which are shown in bolded font in Table 24 are reviewed.
Central tendency and outlier analyses were used to screen for potential laboratory safety signals.
This review focuses on laboratory data from subjects receiving the Flibanserin 100 mg daily dose
(either as 50 mg bid or 100 mg qhs).
7.4.2.1

Hematology

In phase 3 placebo-controlled trials, there was no clinically meaningful difference between
placebo and Flibanserin treatment groups in median change from baseline to end of study in any
hematology parameter.
Compared to placebo, more subjects receiving Flibanserin 100 mg daily experienced a shift from
normal at baseline to below the reference range in hemoglobin (see Table 42). There were
otherwise no meaningful differences in incidence of hematology (i.e. WBC, hematocrit, platelet
count, absolute neutrophil count) outliers between Flibanserin and placebo treatment groups.
Table 42: N (%) of subjects with transition from normal at baseline to outside the reference range
for hemoglobin* parameters, phase 3 placebo-controlled HSDD trials in premenopausal women

Treatment
Placebo
FLI 100 mg Total Dose

N

Low

High

1613
1917

25 (2.1)
58 (3.0)

1 (<0.1)
0

*Hemoglobin (normal range 11.5-16.4 g/dL).

The hematology laboratory data were searched for values meeting pre-defined criteria for clinical
significance (i.e. extreme outliers):
• WBC<3.0 or >15 x 109/L;
• Hemoglobin <9.5;
• Hematocrit <32 or >55%;
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•
•

Platelets <75 or >700;
Absolute neutrophil count <2 x 109/L.

No notable differences between Flibanserin and placebo groups were found in incidence of
extreme outlier values.
7.4.2.2

Chemistry

As was observed in the first cycle review, in phase 3 placebo-controlled trials, subjects on
Flibanserin 100 mg daily had a greater median change from baseline to last value post baseline in
serum cholesterol than those on placebo (see Table 43).
Table 43: Median change from baseline to last value post-baseline in serum cholesterol,
phase 3 placebo-controlled HSDD trials in pre-menopausal women

Treatment (N)

Median change (mg/dL)

Placebo
FLI 100 mg qhs

-9
-14

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 3.2.5, p. 6957.

There was otherwise no meaningful difference between the two treatment groups in incidence of
laboratory parameters transitioning to outside the reference range.
Laboratory data were searched for extreme outliers meeting any of the following criteria:
• AST >2XULN;
• ALT >2X ULN;
• Alkaline phosphatase >2X ULN;
• BUN >30 mg/dL;
• Total cholesterol >300 mg/dL;
• Sodium <130 or >160 mmol/L;
• Uric acid >10 mg/dL;
• Total bilirubin >2X ULN none;
There was no clinically meaningful difference between Flibanserin and placebo groups in the
incidence of extreme outlier laboratory values for chemistry parameters.
7.4.2.3

Hormones

The effect of Flibanserin on serum prolactin is discussed in section 7.3.5.6.
There were no clinically significant changes in serum testosterone in Flibanserin-treated subjects,
and no difference between Flibanserin and placebo groups.
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Reviewer’s Summary Comment:
As was concluded following the first cycle review, the data do not indicate that
Flibanserin has a clinically significant effect on any laboratory parameter.

7.4.3

Vital Signs

Compared to the first cycle review, there were no changes in conclusions made regarding the
effect of Flibanserin on vital signs. As was noted during the first cycle, a greater percentage of
Flibanserin-treated subjects experienced clinically significant weight loss (i.e. >7%) than those
on placebo (see Table 44).
Table 44: N (%) of subjects experiencing clinically significant change in weight (i.e. >7%) from
baseline to end-of-treatment, phase3 placebo-controlled HSDD trials in pre-menopausal women

Increase
Decrease

Placebo
92 (4.8)
102 (5.4)

FLI 100 mg qhs
35 (2.3)
174 (11.3)

Source: NDA 22-526, ser 0039, ISS, Table 4.2.1, p. 14945.

Reviewer’s Summary Comment:
Flibanserin may cause clinically significant weight loss in some patients. It is not clear if
the effect on weight is maintained over long-term use. Though this finding is not
considered a significant safety risk, particularly in overweight or obese users, it should
be contained in labeling should the application be approved in the future. It is interesting
to note that twice as many women on placebo had a significant increase in weight
compared to the women on Flibanserin; this finding provides further evidence that
Flibanserin is associated with weight loss.

7.4.4

Electrocardiograms (ECGs)

No new ECG data are submitted with the current application.

7.5 Special Safety Studies/Clinical Trials
Special safety studies conducted for the current application are discussed in the following
sections –
• Ethanol DDI study (section 7.5.5.5)
• CYP3A4 DDI study (section 7.5.5.1)
• Safety of Flibanserin with SS/NRI (section 7.5.5.2).
7.5.1

Dose Dependency for Adverse Events

Dose dependency for adverse events was addressed in the first cycle review. No new data
relating to therapeutic dose-related adverse events are presented in the current application. The
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effect of supra-therapeutic doses of Flibanserin on incidence of syncope was discussed in section
7.3.5.6.2.
7.5.2

Time Dependency for Adverse Events

Time dependency for adverse events was also discussed in the first cycle medical officer review
and will not be re-addressed here.
7.5.3

Drug-Demographic Interactions

The majority of subjects in the phase 3 placebo-controlled, pre-menopausal HSDD trials were
white. Incidences of the most common treatment emergent adverse events according to racial
subgroup are shown in Table 45.
Table 45: Incidence of the most common treatment emergent adverse events according to racial
subgroup, phase 3 placebo-controlled HSDD trials in pre-menopausal women

White

Black

“Other”

FLI 100
qhs

PLA

FLI 100
qhs

PLA

FLI 100
qhs

PLA

N (%)

1364 (100)

1676(100)

134 (100)

171 (100)

24 (100)

33 (100)

Any AE

932 (68.3)

959 (57.2)

69 (51.5)

74 (43.3)

18 (75.0)

18 (54.5)

Dizziness

163 (12.0)

40 (2.4)

6 (4.5)

1 (0.6)

4 (16.7)

0

Nausea

142 (10.4)

66 (3.9)

8 (6.0)

5 (2.9)

7 (29.2)

0

Fatigue

132 (9.7)

87 (5.2)

8 (6.0)

8 (4.7)

2 (8.3)

0

somnolence

148 (10.9)

51 (3.0)

23 (17.2)

4 (2.3)

2 (8.3)

3 (9.1)

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 5.1.1, p 14950.

Reviewer’s comments:
• “Other” includes Black, White or Asian Hispanics; Asians; American Indian/Alaskan
Native and Hawaiian/Pacific Islanders.
• Non-Caucasian/non-Blacks appear to be more susceptible to Flibanserin-induced
nausea than other races.
• Blacks appear to be more susceptible to somnolence.
• The small sample size of the racial categories within the “other” subgroup, however,
limits interpretation of the results.

As noted following the first cycle review, there was no significant difference in tolerability of
Flibanserin according to age group (18-34, 34-45 or >45).
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Normal weight subjects were more likely to experience Flibanserin-induced dizziness than their
overweight or obese counterparts (see Table 46). Otherwise, incidence of specific adverse
events was similar among BMI sub-groups.
Table 46: Incidence of treatment emergent adverse event of “dizziness” according to baseline BMI
category, phase 3 placebo-controlled HSDD trials, pre-menopausal women

Dizziness
Underweight (<18.5 BMI)
Normal weight (18.5-<25)
Overweight (25-<30)
Obese (>30)

N

FLI 100 qhs

placebo

41
934
498
424

0
106 (14.1)
39 (9.6)
31 (8.8)

0
17 (1.8)
14 (2.8)
10 (2.4)

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 5.1.7, p 15878.

Reviewer’s Summary Comment:
• Normal weight individuals are more likely to experience dizziness from Flibanserin
than overweight or obese patients.
• Non-Caucasian/non-Blacks may be more susceptible to Flibanserin-induced nausea
than other races.
• Blacks appear to be more susceptible to somnolence.

7.5.4

Drug-Disease Interactions

The current application contains no new data relating to drug-disease interactions.
7.5.5

Drug-Drug Interactions

During the first cycle review, flibanserin was noted to have a number of drug interactions that
adversely affected its safety profile. Interactions between flibanserin and commonly prescribed
medications are again a focus of the review of the updated safety database.
7.5.5.1

CYP3A4 inhibition

Flibanserin is metabolized primarily by the CYP3A4 enzyme. The original application
contained results of a drug-drug interaction study of Flibanserin 50 mg qhs administered alone or
following pre-treatment with the strong CYP3A4 inhibitor, ketoconazole. Exposure to
Flibanserin increased significantly following ketoconazole administration (AUC increased 4.5
times over that observed for Flibanserin administered alone and Cmax increased 1.9 times). The
combination was also poorly tolerated by subjects. In the CR letter, DBRUP requested that the
Applicant conduct a DDI study to evaluate the pharmacokinetic profile and safety of Flibanserin
100 mg when co-administered with a moderate CYP3A4 inhibitor.
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To comply with DBRUP’s recommendation, the Applicant conducted Study SPR-12-01, an
open-label, sequential dose study of the effect of a single dose of grapefruit juice and multiple
doses of fluconazole on the pharmacokinetics and tolerability of Flibanserin in healthy adult
females. Grapefruit juice and fluconazole are both moderate CYP3A4 inhibitors.
A total of 26 subjects were enrolled and were divided into two groups (15 in Group 1, 11 in
Group 2), with dosing of the second group beginning 3 days following the first dose
administration in Group 1. Each group was to complete the following three study periods:
• Period 1
o Day 1: Single oral dose of Flibanserin 100 mg (Treatment A)
• Period 2
o Day 3: Single oral dose of Flibanserin 100 mg taken with 240 ml of grapefruit
juice (Treatment B)
• Period 3
o Day 6: oral dose of fluconazole 400 mg
o Days 7-9: once daily oral dose of fluconazole 200 mg
o Day 10: single oral dose of Flibanserin 100 mg and fluconazole 200 mg
(Treatment C)
o Day 11: oral dose of fluconazole 200 mg
Reviewer’s comment:
The study was terminated early because of hypotension-related AEs observed in some
subjects in Group 1 following concomitant administration of fluconazole and Flibanserin
during Period 3. All 15 subjects in the first group completed all 3 periods of the study.
However, the 11 subjects in the second group completed only Periods 1 and 2. None of
these 11 subjects in Group 2 proceeded to period 3.

7.5.5.1.1
Pharmacokinetic Results
Total and peak exposures of Flibanserin increased significantly when administered with
fluconazole at steady state. Flibanserin Cmax increased 2.2-fold, and AUC increased 5.6-fold
(AUC0-t) and 7.0-fold (AUC0-inf) in the presence of steady-state concentrations of fluconazole.
Mean Flibanserin terminal half-life increased from 10 to 25 hours in the presence of fluconazole.
Administration of Flibanserin with grapefruit juice had a modest effect on Flibanserin AUC
(38% increase) and no significant effect on Cmax (10% increase).
Reviewer’s comment:
In a DDI study of the strong CYP3A4 inhibitor, ketoconazole, co-administration with
flibanserin 50 mg increased flibanserin exposure by 4.5-fold (as measured by AUC).
Notwithstanding limitations of cross-study comparison, it is unclear why coadministration with fluconazole, a moderate CYP3A4 inhibitor, would increase
Flibanserin AUC by 7.0-fold,
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7.5.5.1.2

Pharmacodynamic Results

7.5.5.1.2.1

Adverse Events

There were no deaths.
One serious adverse event occurred during the trial. Subject 102, a 41-year-old healthy, white
female who was dosed at 9:04 am with Flibanserin 100 mg and fluconazole 200 mg (at steadystate since this was the 5th day of fluconazole dosing) became unresponsive at approximately
10:08 am. Blood pressure was 64/41 mmHg and heart rate was 50 beats per minute. Oxygen
saturation was 88% at 10:15 am. Oxygen was given at 10:12 am and intravenous normal saline
0.9% was started at 10:14 am. Emergency medical services arrived at 10:25 am and the patient
was transferred to the ER at 10:40 am.
Upon evaluation in the ER, the subject was resting but was unable to speak and was responsive
only to painful stimuli and ammonia inhalant. The airway remained open and breathing was
unlabored. ECG and clinical laboratory tests were normal. Abnormally low blood pressure was
recorded between 10:10 am and 10:14 am (63/50 – 87/57) and again between 11:18 am and
12:46 pm (value not provided in study report or dataset listing). The patient improved over the
next 3 hours and was then awake, alert, and oriented. Blood pressure was stable at 97/53 mmHg
and heart rate was 75 beats per minute. She was transported back to the study clinic at
approximately 2:00 pm. The documented diagnosis was “medication reaction.”
Reviewer’s comment:
The Applicant classified this event as non-serious. However, in this reviewer’s opinion,
although the patient was not hospitalized overnight, the event was potentially lifethreatening and therefore should be classified as serious.

Adverse events were more common when Flibanserin was combined with one of the moderate
CYP3A4 inhibitors than when administered alone. Specific adverse events exacerbated by the
combination were fatigue, hypotension and pallor (see Table 47).
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Table 47: Most common AEs (i.e. >1 subjects in any treatment group) according to treatment
administered, Study SPR-12-01
Preferred term
FLI alone
FLI + GF juice
FLU alone
FLI+FLU
Total N
26
26
15
15
N with any AE
22 (84.6)
24 (92.3)
4 (26.7)
15 (100)
Fatigue
18 (69.2)
22 (84.6)
0
14 (93.3)
Dizziness
9 (34.6)
7 (26.9)
0
3 (20)
Nausea
7 (26.9)
5 (19.2)
0
11 (73.3)
Hiccups
2 (7.7)
0
0
4 (26.7)
Euphoric mood
4 (15.4)
1 (3.8)
0
4 (26.7)
Hypotension
2 (7.7)
0
0
3 (20)
Pallor
2 (7.7)
0
0
3 (20)
Source: NDA 22-526 ser 0039, Module 5.3.3.1, study report body-12-01, Table 9, p. 43.

7.5.5.1.2.2

Vital Signs

Vital signs were collected at Screening; Day -1; Day 1, Day 3, and Day 10 at pre-dose, 1, 3, and
48 hours after Flibanserin dosing; at the follow-up visit, and once daily during outpatient clinic
visits. Subjects on the combination of Flibanserin + fluconazole were more likely to experience
hypotension, defined as SBP <90 bpm, than subjects taking either drug alone (Table 32).
Orthostatic vital signs were not monitored during the trial, but no subject experienced a pulse
greater than 100 bpm at any time during the study (Table 48).
Table 48: Incidence of orthostatic SBP or pulse according to treatment administered,
Study SPR-12-01
FLI alone
FLI + GF juice
FLU alone
FLI+FLU
Total N
26
24
4
16

SBP<90
Pulse >100

0
0

1 (4.2)
0

0
0

4 (25)
0

Source: NDA 22-526 ser 0039, Module 5.3.3.1, study report body-12-01, listing 16.2.8.6.1, p 41.

Reviewer’s Summary Comment:
• Moderate CYP3A4 inhibitors significantly increase systemic exposure to Flibanserin.
• The combination of Flibanserin and the moderate CYP3A4 inhibitor fluconazole is
associated with an increased risk of syncope and hypotension which may be serious.
• Based on the risk of serious adverse events with concomitant use, Flibanserin should
not be administered with either strong or moderate CYP3A4 inhibitors. This reviewer
is concerned that labeling alone will be insufficient to prevent combined use.

7.5.5.2

SS/NRI’s

7.5.5.2.1
Dedicated study of Flibanserin with SS/NRI’s
In the complete response letter to the original application, DRUBP advised the sponsor to
complete its ongoing 12-week, double-blind, placebo-controlled study to assess the safety of
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concomitant use of Flibanserin 100 mg daily with SSRIs or SNRIs. Study 511.114 was
completed by the previous applicant, Boehringer-Ingleheim, before the NDA was acquired by
Sprout. The trial was terminated early by BI and prior to reaching the intended number of
randomized patients when the decision was made to divest the product. Subjects who had
already enrolled however were followed through study completion.
This trial was a prospective, multi-center, 12-week, randomized, double-blind, placebocontrolled, parallel group study that compared the effects of Flibanserin to placebo in premenopausal women, 18 to 50 years of age, who were taking an SSRI or SNRI for mild
depression, and who had symptoms of decreased sexual desire and related distress.
Eligible subjects were to be randomized in a 1:1:1 ratio to receive
• Flibanserin 50 mg qhs x 2 weeks with up-titration to 100 mg qhs
• Flibanserin 100 mg qhs x 12 weeks
• Placebo qhs x 12 weeks.
Following the 12-week double-blind treatment period, subjects completed a one week posttreatment assessment for adverse events occurring upon abrupt withdrawal of Flibanserin.
No deaths or serious adverse events occurred during the study.
A total of 111 patients were randomized to double-blind treatment. A significant portion of
Flibanserin-treated subjects discontinued prematurely (see Table 49).
Table 49: Patient Disposition according to treatment group, Study 511-114
Placebo

Up-titrated
Fixed
100 mg qhs
100 mg qhs
Total Treated N (%)
38 (100)
45 (100)
28 (100)
Completed
35 (92.1)
39 (87)
15 (54)
Discontinued:
3 (7.9)
6 (13.3)
13 (46.4)
Adverse events
2 (5.3)
1 (2.2)
1 (3.6)
Other*
1 (2.6)
5 (11.1)
12 (42.9)
Lack of efficacy
0
0
0
* Includes non-compliance with protocol, consent withdrawn, lost to follow-up, and other reasons
such as no longer in a relationship.
Source: NDA 22-526 ser 0039, Module 5.3.5.1.511-114, study report body, Table 15.1.1, p 101.

Reviewer’s comments:
The protocol called for patient discontinuation in the event of:
• Pregnancy
• Non-compliance with SSRI/SNRI (i.e. missing>3 days) at two visits
• Failure to take any study medication for >7 consecutive days.
The significantly higher incidence of premature discontinuation in the Flibanserin fixed
dose group suggests that non-compliance or withdrawal of consent may have been due
to poor tolerability of the drug combination. Up-titration appeared to improve tolerability
based on the lower discontinuation rate.
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The incidence of protocol violations was similar in placebo and Flibanserin groups; however, the
rate of medication non-compliance was higher in Flibanserin-treated subjects (Table 50).
Table 50: Protocol Violations by treatment group, Study 511.114
Total treated N (%)
Protocol violations (any)
Prohibited medication
Medication non-compliance
Sexual desire/distress not present
Depression/anxiety score outside
eligibility threshold

Placebo
38 (100)

Flibanserin (both groups)*
73 (100)

6 (15.8)

12 (16.4)

4 (10.5)

3 (4.1)

0

5 (6.8)

1 (2.6)

3 (4.1)

1 (2.6)

1 (1.4)

*includes the 45 patients who took Flibanserin 50 mg qhs for the first 2 weeks followed by Flibanserin 100 mg
qhs as well as the 28 patients who took Flibanserin 100 mg qhs for the entire trial
Source: NDA 22-526 ser 0039, Module 5.3.5.1.511-114 study report body, Table 10.2:1, p. 56.

The frequency of any adverse event was similar across treatment groups. Dizziness and
insomnia were more common in the Flibanserin treatment groups with the greatest incidence in
the Flibanserin fixed dose group. The most common adverse events in the Flibanserin treatment
groups (>1 patient in either Flibanserin group and occurring more often than in placebo) are
consistent with those observed in the Flibanserin phase 3 clinical trials (see Table 51).
Table 51: Most Common Adverse Events by Treatment Group, Study 511.114
Preferred term

Placebo

Number of patients
Patients with any AE
Dizziness
Insomnia
Dry mouth

38 (100)
27 (71.1)
0
1 (2.6)
1 (2.6)

Up-titrated
100 mg qhs
45 (100)
29 (64.4)
1 (2.2)
2 (4.4)
3 (6.7)

Fixed
100 mg qhs
28 (100)
19 (67.9)
2 (7.1)
2 (7.1)
1 (3.6)

Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511-114 study report body, Table 15.3.2.1, p 174-9.

Suicidal ideation and suicidal behavior were assessed by the Columbia Suicide Severity Rating
Scale (C-SSRS) at each clinic visit throughout the trial. No patients indicated a positive response
on the C-SSRS for suicide behavior or suicidal ideation during the double-blind treatment and
post-treatment periods.
Depression and anxiety symptoms were evaluated by the Quick Inventory of Depressive
Symptomatology Self-Report (QIDS-SR16) and the Beck Anxiety Inventory (BAI), respectively,

90
Reference ID: 3365246

Clinical Review
{Daniel Davis, MD and Olivia Easley, MD}
{NDA 22-526, complete response}
{flibanserin (Addyi)}
at each clinic visit throughout the trial. As shown in Table 52, addition of Flibanserin to
SS/NRI therapy did not exacerbate depression or anxiety symptoms.
Table 52: QIDS-SR16 and BAI score transition from baseline to week 12 (LOCF)
Transition category
N (%)
QIDS-SR16
Remitted
No change
Worsened
Beck Anxiety Inventory
Remitted
No change
Worsened

Placebo
37 (100)

Flibanserin (total)
72 (100)

4 (10.8)
25 (67.6)
8 (21.6)

14 (19.4)
53 (73.6)
5 (6.9)

1 (2.7)
35 (94.6)
1 (2.7)

12 (16.4)
60 (82.2)
1 (1.40

Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511-114 study report body, Table 15.3.4.4:2, p. 273
and Table 15.3.4.3:2, p. 268.

Reviewer’s comment:
The combination of Flibanserin with an SS/NRI did not exacerbate depression or anxiety
symptoms as assessed by the QIDS-SR16 or the BAI. For a complete review of study
511.114, please refer to Appendix E.

7.5.5.2.2
Placebo-controlled Phase 3 trial data
Concomitant use of SS/NRIs was prohibited per protocol in the Phase 3 placebo-controlled trials
in the original NDA and in study 511.147. Still, a small portion of subjects used these
medications. The most common adverse events (i.e. occurring in >3 subjects) in the
FLI+SS/NRI group with comparative incidence in the other treatment groups are shown in Table
53.
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Table 53: Treatment-emergent adverse events in placebo-controlled phase 3 HSDD trials
according to concomitant use of SS/NRI medications, pre-menopausal females
FLI 100 qhs +
SS/NRI

FLI 100 qhs

Placebo +
SS/NRI

Placebo

38

1486

32

1841

Any adverse
event

34 (89.5)

990 (66.6)

28 (87.5)

1026 (55.7)

Depression

7 (18.4)

8 (0.5)

6 (18.8)

10 (0.5)

Somnolence

6 (15.8)

167 (11.2)

3 (9.4)

56 (3.0)

Anxiety

6 (15.8)

20 (1.3)

1 (3.1)

16 (0.9)

Fatigue

5 (13.2)

135 (9.1)

3 (9.4)

90 (4.9)

Insomnia

5 (13.2)

70 (4.7)

3 (9.4)

43 (2.3)

Dizziness

5 (13.2)

169 (11.4)

1 (3.1)

40 (2.2)

Headache

4 (10.5)

141 (9.5)

4 (12.5)

140 (7.6)

UTI

3 (7.9)

32 (2.2)

0

44 (2.4)

Total N

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 5.5.3, p. 18766.

Reviewer’s comments:
• Adverse events exacerbated by concomitant use of Flibanserin with an SS/NRI were
anxiety, somnolence, fatigue, insomnia, and dizziness. These results are consistent
with those observed in the trial dedicated to study the combination of Flibanserin
with an SS/NRI.
• Although UTI was most common in the FLI+SS/NRI group, it is unlikely that the drug
combination itself is directly responsible and this may represent a chance finding.
Reviewer’s Summary Comment:
SS/NRI’s would be expected to be synergistic with Flibanserin in regard to CNS
depressant adverse events. This finding should not preclude concomitant use but
should be incorporated into patient labeling should Flibanserin be marketed in the future.
To enhance tolerability, up-titration of Flibanserin (i.e. 50 mg qhs followed by 100 mg
qhs) should be recommended in subjects already taking an SS/NRI product.

7.5.5.3

NSAIDs

Because of Flibanserin’s serotonergic activity, there was concern that the drug could adversely
affect platelet function and this effect, if it existed, could be exacerbated by combined use with
an NSAID. Concomitant use of aspirin and/or NSAIDs was reported by30.9% of placebo
patients and 32.7% of Flibanserin patients (any dose) across all Phase 3 placebo-controlled
HSDD trials in pre-menopausal women. The incidence of adverse events coding to the
MedDRA 11.1 hemorrhage SMQ according to NSAID use is shown in Table 54.
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Table 54: Incidence of hemorrhage (SMQ) according to NSAID use, phase 3 placebo-controlled
HSDD trials in pre-menopausal women
FLI 100 qhs
Total N
Hemorrhage SMQ

1017
51 (5.0)

FLI 100 qhs +
NSAID
507
36 (7.1)

Placebo

Placebo + NSAID

1284
47 (3.6)

589
44 (7.4)

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 5.3.1, p. 17439.

Reviewer’s comment:
These data suggest that Flibanserin and NSAIDs are not synergistic with respect to
bleeding risk.

7.5.5.4

Triptans

Triptans are 5HT1B and 5HT1D receptor agonists that are used for treating migraine headaches.
Because of their serotonergic activity, there was some concern that a triptan could be synergistic
with Flibanserin in causing serotonergic adverse events.
Triptans were prohibited per protocol in the phase 3 placebo-controlled trials. Nonetheless, 3.6%
of subjects in the Flibanserin 100 mg qhs group and 3.3% of placebo treated subjects used
triptans during the studies. The most common adverse events (i.e. >3 subjects) in subjects taking
both Flibanserin and a triptan are shown in Table 55, along with comparative incidences in the
other treatment groups.
Table 55: Treatment-emergent adverse events according to concomitant use of triptan medications
FLI 100 qhs

FLI 100 qhs +
triptan

Placebo

Placebo + triptan

1469

55

1812

61

978 (66.6)

46 (83.6)

1012 (55.8)

42 (68.9)

Somnolence

164 (11.2)

9 (16.4)

56 (3.1)

3 (4.9)

Dizziness

168 (11.4)

6 (10.9)

40 (2.2)

1 (1.6)

65 (4.4)

5 (9.1)

57 (3.1)

1 (1.6)

156 (10.6)

5 (9.1)

66 (3.6)

4 (6.6)

Insomnia

71 (4.8)

4 (7.3)

41 (2.3)

5 (8.2)

Depression

12 (0.8)

3 (5.5)

13 (0.7)

3 (4.9)

Fatigue

138 (9.4)

2 (3.6)

89 (4.9)

4 (6.6)

Total N
Any adverse event

URI
Nausea

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 5.6.1, p. 19203.

Reviewer’s comments:
• Concomitant use of Flibanserin with a triptan increased the incidence of somnolence
and URI over use of either drug alone.
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•

The mechanism by which URI frequency increased is not clear but this may represent
a chance finding given the small sample size of the Flibanserin+triptan group.

7.5.5.5

Alcohol

Review of the first submission found that combined use of alcohol with Flibanserin increased the
frequency of adverse events related to CNS depression. DBRUP recommended that the
Applicant conduct a dedicated DDI study of Flibanserin with ethanol.
The complete response contained results of study SPR-12-03, a single-center, randomized,
double-blind, single-dose, crossover study in healthy adult male and female subjects with a
history of moderate alcohol intake (average of approximately 5 to 21 units of alcohol per week).
Twenty-five subjects (23 males and 2 females) were randomly assigned to 1 of 5 sequence
groups (5 subjects per sequence) and subjects within each sequence group received the following
treatments:
• Treatment A: 0.8 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 over-encapsulated Flibanserin tablet 100 mg.
• Treatment B: 0.8 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 matching placebo capsule.
• Treatment C: 0.4 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 over-encapsulated Flibanserin tablet 100 mg.
• Treatment D: 0.4 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 matching placebo capsule.
• Treatment E: 240 mL of orange juice administered orally with 1 over-encapsulated
Flibanserin tablet 100 mg.
Reviewer’s comments:
• One unit of alcohol is equivalent to 10 gm of alcohol, or the amount of alcohol
contained in 12 oz beer, 5 oz wine or 1.5 oz of 80-proof spirits. Therefore, eligible
subjects should report consumption of 5 to 21 drinks per week or ¾ to 3 drinks
per day.
• A dose of 0.8 g/kg ethanol in a 60 kg adult would approximately equal 5 drinks
(i.e., 48 grams of alcohol).

Subjects remained in the study clinic for the duration of each dosing period. Seated vital signs
(blood pressure, pulse and respiration rate after sitting for at least 5 minutes), orthostatic vital
signs (blood pressure and pulse after standing for 2 minutes) and oxygen saturation were
measured at screening, pre-dose and at multiple time points up to 24 hours post-dosing. To
assess for sedation, subjects completed a visual analog scale (VAS) on Day 1 of each period at
pre-dose and at 0.5, 1, 1.5, 2 and 4 hours post-dose.
Seven days separated Day 1 of each period for a given subject. The trial is reviewed in detail
in Appendix D.
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Notable findings were:
• The combination of Flibanserin and alcohol resulted in an increase in adverse events of
somnolence, nausea, and dizziness compared to either substance alone, with the incidence
of such events being proportional to ethanol dose (see Table 56).
• Single events of symptomatic orthostatic hypotension and syncope, respectively,
occurred in separate subjects in the Flibanserin + low-dose ethanol group.
• The combination of Flibanserin and alcohol led to orthostatic changes in systolic blood
pressure and pulse more often than when either substance was administered alone (see
Table 57).
• More subjects receiving the combination experienced reviewer-defined clinically
significant hypotension (systolic blood pressures <90 mmHg) than when receiving either
substance alone (Table 58).
• The greatest increases in self-evaluated sedation (via a Visual Analog Scale) were
observed in the Flibanserin + high dose ethanol groups (see Table 56).
Table 56: Most common treatment emergent adverse events, Study SPR-12-03
Preferred term

High dose
Etoh + Fli

High dose
Etoh +
placebo

Low dose
Etoh + Fli

Low dose
Etoh +
placebo

Fli alone

Any adverse event

23 (96)

17 (68)

22 (96)

15 (63)

19 (70)

somnolence

22 (92)

15 (60)

17 (74)

9 (38)

16 (67)

Headache

6 (25)

5 (20)

2 (9)

5 (21)

2 (8)

Nausea

6 (25)

2 (8)

5 (22)

1 (4)

0

Dizziness

5 (21)

3 (12)

5 (22)

3 (13)

4 (17)

Disorientation

3 (13)

2 (8)

1 (4)

0

0

Flushing

3 (13)

1 (4)

1 (4)

2 (8)

0

fatigue

1 (4)

1 (4)

3 (13)

2 (8)

2 (8)

Source: NDA 22-526 ser 0039, Module 5.3.4.1, SPR-12-03 study report, Table 14.3.1.2, p 87-8.

Table 57: Maximum number of subjects meeting orthostatic criteria for SBP or pulse
at any single post-dose time point, study SPR-12-03
Vital sign
parameter
SBP decrease
of >20 mmHg

N=24

High dose
Etoh +
placebo
N=25

3 (13)

1 (4)

High dose
Etoh + Fli

N=23

Low dose
Etoh +
placebo
N=24

5 (22)

2 (8)

Low dose
Etoh + Fli

Pulse increase
17 (71)
16 (64)
13 (57)
12 (50)
of >20 bpm
Source: NDA 22-526 ser 0039, Module 5.3.4.1, SPR-12-03 study report, Table 9, p. 46.
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Table 58: N (%) of subjects meeting reviewer-defined clinically significant orthostatic vital
sign criteria at any post-dose time point

N=23 (100)

Low dose
Etoh +
placebo
N=24 (100)

N=24 (100)

3 (12)

12 (52)

4 (17)

3 (13)

15 (60)

12 (52)

13 (54)

6 (25)

N=24 (100)

High dose
Etoh +
placebo
N=25 (100)

SBP<90
mmHg

7 (29)

Pulse >100
bpm

18 (75)

High dose
Etoh + Fli

Low dose
Etoh + Fli

Fli alone

Source: NDA 22-526 ser 0039, Module 5.3.4.1, SPR-12-03 study report, Listing 16.2.8.6.4, p. 277.

Table 59: Baseline mean and mean percent change (SD) from baseline
for sedation on visual analog scale
Timepoint
Baseline mean,
mm (SD)
Day 1, hour 0.5
Day 1, hour 1
Day 1, hour 1.5
Day 1, hour 2
Day 1, hour 4

High dose
Etoh + Fli

High dose
Etoh +
placebo

Low dose
Etoh + Fli

Low dose
Etoh +
placebo

Fli alone

16 (23)

16 (23)

16 (23)

16 (23)

16 (23)

-2 (18)
13 (28)
12 (29)
21 (26)
27 (30)

0.4 (19)
10 (23)
12 (26)
10 (27)
4 (26)

0.3 (11)
8 (21)
12 (20)
18 (22)
20 (21)

-0.1 (13)
7 (18)
12 (23)
10 (24)
-3 (15)

-7 (15)
-1 (11)
8 (18)
16 (21)
15 26)

Source: NDA 22-526 ser 0039, Module 5.3.4.1, SPR-12-03 study report, Table 11, p. 48.

Reviewer’s Summary Comments:
• Ethanol combined with Flibanserin increased the risk of sedation and orthostatic
hypotension.
• Patients who are naïve to the effects of alcohol would likely have a more dramatic
response to the synergistic effect of the two drugs.
• The study population was predominantly male(23/25 total subjects). The effect of
the combination may be more pronounced in females. However, given the
unfavorable results of the current study in men, this reviewer does not believe
that an additional study in females is warranted.
• DBRUP consulted DNP to review results of the Flibanserin-ethanol DDI study and
to respond whether a labeled contraindication of concomitant alcohol use is
warranted. In a memorandum of consultation dated July 26, 2013, DNP provided
the following response:
o In the Complete Response, the Applicant included a PD drug-interaction study of
Flibanserin and ethanol. Study interpretability is limited because the subjective
endpoint VAS for sedation was the primary endpoint, and no objective endpoints
were examined; patient subjective evaluation of sedation is known from other
studies to correlate poorly with objective impairment. Interpretability of the
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•

Flibanserin study is also limited because endpoints were only examined up to 4
hours after dosing; VAS for sedation was maximally affected by Flibanserin +
ethanol at 4 hours, and the time-course of recovery remains unknown.
o DBRUP previously identified an increased incidence of a number of
adverse events in patients that used alcohol with Flibanserin in placebocontrolled trials. Dizziness from combined use may be a particular concern
if it increases the risk of fall or injury. It is not clear to DNP that a
contraindication to concomitant use of Flibanserin and alcohol is
warranted if risk can be mitigated by avoiding driving; however, increased
risk of fall, injury, or other adverse events that cannot be readily mitigated
by patient behavior might warrant a contraindication. “
This reviewer recommends that concomitant use of Flibanserin with ethanol be
contraindicated in patient labeling should the product be approved in the future.

7.5.5.6

Hormonal Contraceptives (weak CYP3A4 inhibitors)

Oral contraceptives are known to be weak CYP3A4 inhibitors7. During the first cycle review it
was noted that women taking both Flibanserin and oral contraceptives tended to have higher
rates of adverse events than those taking OC’s and placebo. In the CR letter, DBRUP requested
that the Applicant “submit the final report of a meta-analysis of phase 1 pharmacokinetic and
safety data in women who received oral contraceptives and various doses of Flibanserin
concomitantly. A determination of the need for a drug-drug interaction study to evaluate the
pharmacokinetic profile and safety of Flibanserin 100 mg when co-administered with weak
CYP3A4 inhibitors will be made after FDA has completed its review of your meta-analysis.”
7.5.5.6.1
Pharmacokinetic data
The Applicant completed a statistical comparison of the dose normalized PK parameters
AUC 0-∞, Cmax, AUC τ,ss, Cmax,ss of Flibanserin with and without oral contraceptives across eleven
Phase I trials (subjects with renal or hepatic impairment were excluded). The analysis showed
that total Flibanserin exposure (AUC) increased 1.42 fold after a single dose and 1.44 fold at
steady state when oral contraceptives were taken concomitantly. Flibanserin peak exposure
(Cmax) was 1.13-fold to 1.33-fold higher after single dose and at steady state, respectively.
7.5.5.6.2
Adverse Event Data (placebo-controlled phase 3 trials)
Adverse event data were stratified by concomitant use of hormonal contraceptives (includes all
methods of delivery, including oral contraceptives). As shown in Table 60, adverse events were
most common in the FLI 100 qhs + HC group.

7

Retrieved on July 9, 2013, from
http://www.fda.gov/drugs/developmentapprovalprocess/developmentresources/druginteractionslabeling/u
cm093664.htm
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Table 60: Most common adverse events (>3%) in FLI+HC combination group and comparative
incidence in other treatment groups, placebo-controlled phase 3 trials in pre-menopausal women

FLI 100 qhs

FLI 100 qhs +
HC

Placebo

Placebo + HC

865

659

1066

807

566 (65.4)

458 (69.5)

597 (56.0)

457 (56.6)

Nausea

86 (9.9)

75 (11.4)

35 (3.3)

35 (4.3)

Dizziness

86 (9.9)

88 (13.4)

22 (2.1)

19 (2.4)

Somnolence

92 (10.6)

81 (12.3)

32 (3.0)

27 (3.3)

Fatigue

55 (7.5)

75 (11.4)

52 (4.9)

41 (5.1)

Headache

78 (9.0)

67 (10.2)

84 (7.9)

60 (7.4)

Nasopharyngitis

39 (4.5)

39 (5.9)

50 (4.7)

50 (6.2)

URI

34 (3.9)

36 (5.5)

32 (3.0)

26 (3.2)

Insomnia

40 (5.6)

35 (5.3)

29 (2.7)

17 (2.1)

Sinusitis

20 (2.3)

25 (3.8)

35 (3.3)

29 (3.6)

Total N
Any adverse
event

Source: NDA 22-526 ser 0039, Module 5.3.5.3, ISS, Table 5.2.1, p. 16851.

Reviewer’s comment:
• Notable in the Flibanserin+ HC combination group was an increased incidence of
nausea, dizziness and fatigue compared with either drug alone. This interaction
may be due to HC’s weak inhibition of CYP3A4.
• Should the application be approved, the label should caution providers regarding
the increased incidence of certain adverse events in the setting of combined use
of Flibanserin with hormonal contraceptives.

7.5.5.7

Tobacco

There is no change in the assessment regarding the effect of tobacco on Flibanserin use
compared to the first cycle review.
Reviewer’s Summary Comments regarding drug-drug interactions:
CYP3A4 inhibitors
• The effect of strong CYP3A4 inhibitors on Flibanserin metabolism and safety was
discussed in the first cycle medical officer review. Briefly, concomitant
administration of potent CYP3A4 inhibitors with Flibanserin (at 50 mg qhs) led to
at least a 4.5-fold increase in systemic exposure to Flibanserin. In addition, the
frequency of adverse events of dizziness, nausea and vomiting increased
significantly when the drugs were combined.
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•
•
•

•

In the DDI study conducted for the current application, moderate CYP3A4
inhibitors increased systemic exposure to Flibanserin by 7.0-fold.
The combination of Flibanserin and the moderate CYP3A4 inhibitor fluconazole
increased the risk of syncope and hypotension and resulted in one serious
adverse event of loss of consciousness.
Based on the risk of serious adverse events associated with concomitant use,
Flibanserin should not be administered with either strong or moderate CYP3A4
inhibitors. This reviewer is concerned that labeling alone will be insufficient to
prevent combined use.
A dedicated DDI study of Flibanserin with a mild CYP3A4 inhibitor has not been
done. Data on the combination of Flibanserin with hormonal contraceptives,
which are known to be mild CYP3A4 inhibitors, suggest that mild inhibitors may
increase Flibanserin’s common adverse events by virtue of increasing systemic
exposure.

SS/NRIs
• In a dedicated study of the safety of Flibanserin with SS/NRIs, the rate of premature
discontinuation among subjects receiving the combination was significantly higher
compared to those receiving an SS/NRI alone and suggests that the combination is
poorly tolerated.
• The combination of Flibanserin with an SS/NRI exacerbated dizziness and insomnia
but does not appear to worsen psychiatric symptoms based on these trial data.
• Up-titration of Flibanserin (i.e. 50 mg qhs x 2 weeks followed by 100 mg qhs) in these
subjects who were on SS/NRIs improved tolerability of the combination as evidenced
by a lower rate of dizziness and insomnia and fewer premature drop-outs.
• In the phase 3 placebo-controlled trials, adverse events exacerbated by concomitant
use of Flibanserin with an SS/NRI were anxiety, somnolence, fatigue, insomnia, and
dizziness.
• Should Flibanserin be approved, labeling should recommend that in patients taking
SS/NRI products, Flibanserin should be up-titrated upon initiation.
NSAIDs
• NSAID use did not increase the risk of hemorrhage in Flibanserin treated subjects.
Triptans
• Concomitant use of Flibanserin with a triptan increased the frequency of somnolence
and URI over use of either drug alone. This finding does not preclude concomitant
use of the drugs, but should be noted in patient labeling.
Ethanol
• Ethanol combined with Flibanserin significantly increases the risk of sedation and
orthostatic hypotension. Patients who are naïve to the effects of alcohol would likely
have a more dramatic response to the synergistic effect of the two drugs. Because of
the risk of injury associated with these adverse events, this reviewer recommends
ethanol be contraindicated in the label if Flibanserin is approved in the future.
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Hormonal Contraceptives
• Hormonal contraceptives increased incidence of nausea, dizziness and fatigue in
Flibanserin-treated subjects; this could be due to their weak inhibition of CYP3A4.
Should the application be approved, the label should caution providers regarding the
increased incidence of certain adverse events in the setting of combined use of
Flibanserin with hormonal contraceptives.

7.6 Additional Safety Evaluations
7.6.1

Human Carcinogenicity

As discussed in the first cycle medical officer review, in a 2-year mouse carcinogenicity study,
Flibanserin produced a dose-related increase in mammary gland carcinomas at three times the
human exposure. This effect was not seen in rats.
The DBRUP pharmacology/toxicology reviewer wrote in the first cycle review,
•

•

•

“Lifetime administration of Flibanserin to female mice resulted in a significant increase in
the incidence of malignant mammary tumors at drug exposure levels approximately three
and ten times higher than those of women taking the recommended dose. Flibanserin is
essentially non-genotoxic and does not increase serum prolactin levels in mice. However,
Flibanserin is a serotonin receptor agonist/antagonist with significant effects on brain
neurotransmitter concentrations, which may have indirect effects on the growth of initiated
cells of the mammary gland.
Flibanserin administration had no effect on mammary tumor incidence in rats, which is
reassuring and indicates that the effect in mice may be species-specific. Furthermore,
although clearly drug- and dose-related, the mammary tumor incidence was not much
greater than the highest incidence in the historical controls.
In carcinogenicity studies, Flibanserin produced malignant mammary tumors in mice but
not in rats. I recommend that Flibanserin be contraindicated in women with any increased
risk of breast cancer and that women taking Flibanserin be followed post-approval, if
possible.”

No new carcinogenicity data have been submitted with the current application. There were no
adverse event reports of breast cancer in study 511.147 or 511.114.
Reviewer’s comments:
• The mechanism of mammary tumor development in mice is not known. Absence
of tumorigenicity in rats is reassuring but cannot completely exclude a clinical
risk. The pharmacology/toxicology review team does not envision any additional
nonclinical studies that would clarify the risk.
• It has been estimated that 12.4% of U.S. women will be diagnosed with breast
cancer in their lifetime.8 Contraindicating Flibanserin in women with a personal
history of breast cancer may render a substantial proportion of women ineligible
8

Breast Cancer Risk in American Women. National Cancer Institute Fact Sheet,
http://www.cancer.gov/cancertopics/factsheet/detection/probability-breast-cancer#r1
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for this product. Furthermore, it is also important to note that many women with
breast cancer had no family history at the time of their initial breast cancer
diagnosis. Even if the drug were labeled to exclude use in women with a family
history of breast cancer, a large population of women would be exposed at
uncertain risk. The Applicant will need to address how this risk can be clarified
and mitigated in the future before the drug can be marketed.

7.6.2

Human Reproduction and Pregnancy Data

The updated safety database includes additional data on 8 pregnancies reported in Trial 511.147
and 1 pregnancy reported in Trial 511.114. Outcomes for these pregnancies are shown in
Table 61.
Table 61: Pregnancy Outcomes, studies 511.147 and 511.114
Flibanserin
100mg qhs
Number of pregnancies
5 (100)
Pregnancy outcome:
Live birth
3 (80%)
Therapeutic abortion
1 (20%)
Congenital anomaly
0
Unknown outcome
1 (20%)

Placebo

4 (100)
3 (75%)
0
0
1 (25%)

Reviewer’s comment:
No data to date suggest that Flibanserin adversely affects the developing fetus. Longterm effects of exposure to Flibanserin in-utero in the three infants born to mothers
enrolled in this clinical program are unknown.

7.6.3

Pediatrics and Assessment of Effects on Growth

Flibanserin is not indicated for patients <18 years of age. The Applicant is not pursuing this
indication in the pediatric population. The Applicant requested a waiver for pediatric studies
with Flibanserin. The waiver and accompanying rationale were reviewed by the Pediatric
Review Committee (PeRC) on August 7, 2013. PeRC concurred with DBRUP that a full waiver
should be granted.
7.6.4

Overdose, Drug Abuse Potential, Withdrawal and Rebound

One of the deficiencies noted in the Complete Response was insufficient information to assess
the abuse potential of Flibanserin. The Division recommended that the Applicant conduct a
human abuse potential study in individuals with a history of sedative abuse.
In response, the Applicant submitted results of study SPR-12-05 with the current application.
This was a single-center, randomized, double-blind, placebo- and active-controlled, 6-way
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crossover trial of single doses of Flibanserin 100 mg, Flibanserin 200 mg, Flibanserin 250 mg,
zolpidem 15 mg, zolpidem 30 mg, and placebo administered to thirty-six recreational poly-drug
users. The primary objective was to evaluate the abuse potential of Flibanserin compared to
placebo and to zolpidem, and zolpidem compared to placebo. The primary endpoint was “at the
moment” drug liking as assessed by maximum effect scores over 24 hours on the Bipolar Drug
Liking Visual Analogue Scale (VAS).
Key findings presented by the Applicant were:
• “At the moment” drug liking was significantly higher after administration of 15 and 30
mg of zolpidem than placebo which, the Applicant states, confirmed the validity of the
study.
• “At the moment” drug liking was also significantly greater after administration of the
100, 200-, and 250-mg doses of Flibanserin than after administration of placebo,
indicating that all 3 doses of Flibanserin produced a perceivable effect relative to placebo.
• At the moment” drug liking after administration of the 100-mg dose of Flibanserin, the
proposed therapeutic dose, was significantly lower than after administration of either the
15- or 30-mg dose of zolpidem.
• “At the moment” drug liking after administration of the 200- and 250-mg doses of
Flibanserin, which represent doses 2 and 2.5 times the proposed therapeutic dose, was
comparable to that after administration of the 15-mg dose of zolpidem and significantly
lower than that after administration of the 30-mg dose of zolpidem.
Reviewer’s comment:
The FDA Controlled Substances Staff (CSS) was consulted and has determined that the
results of the current study were interpretable. In particular, approximately a third of the
subjects receiving zolpidem did not have responses indicating drug liking as measured
by VAS. In addition, an inappropriately large placebo response was observed, with
subjects indicating drug liking for placebo. CSS recommends that a new abuse potential
study be conducted. A determination of approvability cannot be made without this
study.

7.7 Additional Submissions / Safety Issues
In her first cycle review dated July 28, 2010, the consultant from CSS recommended to the
DBRUP that Flibanserin be evaluated “to determine if it has agonist properties at the 5HT2B
[receptor] site. If so, FDA clinical guidelines should be used to evaluate Flibanserin for its
ability to induce valvulopathy, an adverse event that is known to be associated with this receptor
site.”
The pre-clinical data were re-examined by this reviewer and by the DBRUP
pharmacology/toxicology reviewer who wrote in an internal e-mail dated June 5, 2013, “the raw
data show that Flibanserin is a functional antagonist of the 5HT-2A and 2B receptors and a
partial antagonist at 2C… The metabolite, TFMPP, had no agonism at 2A, partial agonism at 2B
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and full agonism at 2C. TFMPP was a partial antagonist of 2A and 2B and a full antagonist at
2C. At the 2B receptor, TFMPP is both a partial agonist and antagonist.”
Reviewer’s comment:
TFMPP is a major metabolite of Flibanserin, representing only 5% of Flibanserin
exposure (and up to 20% of Flibanserin exposure in the setting of impaired CYP2D6
function). Following internal discussion, the review team concluded that the activity of
TFMPP at 5HT2B is not a clinical risk because the exposure to TFMPP is expected to be
very small – even in the case of impaired CYP2D6 function -- and because the metabolite
is not a full agonist at 5HT2B. Drugs known to induce valvulopathy are all potent full
agonists at 5HT2B.9,10

7.8 Safety Conclusions
Summary of Safety:
The updated safety database and new studies conducted for the complete response are sufficient
to address many of the issues raised during the first cycle review. Notable findings related to
these first cycle review issues are outlined below:
Deficiency #1: Enroll a broad population of premenopausal women with HSDD in ongoing
or future placebo-controlled HSDD clinical trials of Flibanserin.
Review findings: Phase 3 study 511.147 allowed for a broader range of concomitant medications
that the previous phase 3 placebo-controlled trials although the baseline medical conditions were
similar and both populations were generally healthy. The nature and incidence of adverse events
among Flibanserin treated subjects were similar in study 511.147 as in the four phase 3 trials
conducted for the original application.
Review conclusion: Study 511.147 together with the specific DDI studies and trial 511.114
conducted in patients taking SS/NRI’s are sufficient to address the safety of Flibanserin in a
fairly broad population of women.
Deficiency #2: Complete your ongoing 12-week, double-blind, placebo-controlled study to
assess the safety of concomitant use of Flibanserin 100 mg daily with selective serotonin or
norepinephrine reuptake inhibitors. Special attention should be paid to the possibility of
exacerbation of depression in subjects with a prior history of major depressive disorder.
Review findings: The Applicant submitted results of study 511.114 in the Complete Response.
Results of this study suggest that fixed dose Flibanserin 100 mg qhs combined with an SS/NRI is
poorly tolerated. Dose titration of Flibanserin improved tolerability of the combination.
Adverse events exacerbated by concomitant use of Flibanserin with an SS/NRI were anxiety,
9

Hutcheson, JD, Setola V, Roth BL, and Merryman WD. Serotonin receptors and heart valve disease – It
was meant 2B. Pharmacology & Therapeutics. 132 (2011) 146-157.
10
Roth BL. Drugs and valvular heart disease. N Engl J Med. 2007 Jan 4; 356 (1): 6-9.
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somnolence, fatigue, insomnia, and dizziness. The combination did not appear to increase the
frequency of psychiatric adverse events nor did it increase symptoms of depression, suicidality or
anxiety as assessed by the QIDS-SR16 , BAI or C-SSRS, respectively.

Review conclusion: These findings do not preclude concomitant use of Flibanserin and an
SS/NRI product. However, should Flibanserin be approved, labeling should recommend that in
patients taking SS/NRI products, Flibanserin dose should be up-titrated upon initiation (e.g. 50
mg qhs x 2 weeks, followed by 100 mg qhs). It is not clear if the Applicant has a 50 mg tablet
available at the present time since 100 mg qhs is the proposed therapeutic dose.
Deficiency #3: Conduct a drug-drug interaction study to determine the effect of
simultaneous administration of Flibanserin 100 mg with alcohol.
Review findings: The Complete Response contained results of study SPR-12-03, a single-center,
randomized, double-blind, single-dose, crossover study in 25 healthy adult male and female
subjects with a history of moderate alcohol intake. The combination of Flibanserin and alcohol
resulted in an increased frequency of somnolence, nausea, and dizziness; orthostatic changes in
systolic blood pressure and pulse; clinically significant hypotension (systolic blood pressures
<90 mmHg); and self-evaluated sedation compared to either substance alone.
Review conclusion: Because of the risk of CNS depression and consequent self- injury associated
with concomitant use of Flibanserin and ethanol, this reviewer recommends that use of ethanol
be contraindicated in Flibanserin labeling should the application be approved in the future.
Additional risk mitigation strategies should also be proposed by the sponsor.
Deficiency #4: Conduct a pharmacokinetic, pharmacodynamic, safety study in healthy
premenopausal women ingesting supra-therapeutic doses of Flibanserin to assess the effect
of such exposure on orthostatic vital signs and the risk of syncope.
Review findings: The Applicant submitted results of study SPR-12-04, a phase I study of
standard and supra-therapeutic single oral doses of Flibanserin up to 300 mg in twelve healthy
pre- menopausal adult female subjects aged 18 through 50 years. Although there were no
adverse events of syncope in this trial, both therapeutic and supra-therapeutic doses of
Flibanserin were associated with an increased rate of orthostatic changes in blood pressure and
pulse compared to placebo. The incidence was not dose-proportional. A dose-proportional
increase in the incidence of dizziness was observed, with 86% of subjects at the 200 mg dose
level reporting dizziness. Flibanserin 250 mg was the maximum tolerated dose.
Review conclusion: Supra-therapeutic doses of Flibanserin are poorly tolerated but do not appear
to significantly increase the risk to patients over standard doses. Both therapeutic and supratherapeutic doses result in clinically important changes in orthostatic vital signs compared to
placebo.
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Deficiency #5: Conduct a drug-drug interaction study to evaluate the pharmacokinetic
profile and safety of Flibanserin 100 mg when co-administered with moderate CYP3A4
inhibitors.
Review findings: The Applicant conducted study SPR-12-01, an open-label, sequential dose
study of the effect of a single dose of grapefruit juice and multiple doses of fluconazole on the
pharmacokinetics and tolerability of Flibanserin in healthy adult females. Moderate CYP3A4
inhibitors increased systemic exposure to Flibanserin by 7-fold. The combination was poorly
tolerated and the study was terminated early because of hypotension related adverse events
observed following concomitant administration of fluconazole and Flibanserin, including a
serious event of loss of consciousness. An increased incidence of fatigue, dizziness, nausea, and
pallor, as well as clinically significant hypotension (i.e. SBP<90 mmHg) was observed when
Flibanserin was administered with fluconazole compared to administration of either drug alone.
Review conclusion: Flibanserin should not be used with moderate CYP3A4 inhibitors because of
the risk of serious injury associated with combined administration. This reviewer is concerned
that labeling will be insufficient to prevent concomitant use. The Applicant should suggest an
approach to prevent concomitant use of Flibanserin with both strong and moderate CYP3A4
inhibitors in clinical practice.
Deficiency #6: There is insufficient information to assess the risk of accidental injury
associated with the use of Flibanserin and to assess the root cause of these events. We
recommend that the incidence of accidental injury be assessed in Flibanserin- and placebotreated subjects enrolled in ongoing and future clinical trials of Flibanserin.
Review findings: The updated safety database continues to show a greater incidence of accidental
injury associated with Flibanserin 100 mg qhs treatment compared to placebo – 2.8% versus
2.5%, respectively. The incidence of serious accidental injury is also greater in the Flibanserin
100 mg qhs group – 0.3% vs. <0.1% for placebo. The risk appears to be related to somnolence
and sedation associated with Flibanserin – 73.8% of subjects taking Flibanserin 100 mg qhs
experienced concomitant sedation with accidental injury compared to 36.9% of placebo treated
subjects.
Review conclusion: Flibanserin use presents a real risk of accidental injury, including serious
injury that appears to be related to its sedative effects. The potential for effects carried over to
next day, as Flibanserin has a terminal half-life of almost 10 hours, is particularly concerning. A
driving impairment study may be considered to better elucidate the drug’s effect on motor
vehicle operation. It is not clear, however, that even a negative study would provide Flibanserin
with a favorable risk/benefit profile.
Deficiency #7: The Applicant should conduct a human abuse potential study in individuals
with a history of sedative abuse.
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Review findings: The Applicant submitted results of study SPR-12-05, a single-center,
randomized, double-blind, placebo- and active-controlled, 6-way crossover trial of single doses
of Flibanserin 100 mg, Flibanserin 200 mg, Flibanserin 250 mg, zolpidem 15 mg, zolpidem 30
mg, and placebo administered to thirty-six recreational polydrug users. The FDA Controlled
Substances Staff (CSS) reviewed the results of the trial and have concluded that the dataare not
interpretable. CSS recommends that a new human abuse potential study be conducted.
Review conclusion: The human abuse potential of Flibanserin remains unclear. A thorough
risk/benefit assessment cannot be made until results of new, well-designed human abuse
potential study are available.
Additional important safety findings regarding use of Flibanserin in premenopausal
females with HSDD that are identified in review of the complete response follow:
Adverse Events
• An excess incidence of serious adverse events of appendicitis was observed in
Flibanserin-treated subjects. The reason for this imbalance is not clear. Flibanserin’s
(b) (4)
known risk of
(b) (4)
constipation suggest a possible causal role
.
• Consistent with the first cycle review, there was an increased incidence of depressionrelated adverse events in Flibanserin-treated subjects compared to placebo that was
proportional to Flibanserin dose.
• There continues to be no signal for suicidality associated with Flibanserin in the phase 3,
placebo-controlled database.
• The updated pre-menopausal safety database confirms an increased risk of syncope
associated with therapeutic doses of Flibanserin.
• There is an increased incidence of bleeding associated with Flibanserin which was not
clinically significant in clinical trials.
Laboratory Findings
• Flibanserin 100 mg daily caused elevations in serum prolactin more often than placebo,
but not to levels considered clinically significant (i.e. >50 ng/mL).
Vital Signs
• Flibanserin is associated with clinically significant weight loss (>7%) in some patients.
Drug interactions:
• Concomitant use of Flibanserin with triptan medications increased the incidence of
somnolence and URI over use of either drug alone.
• Combined administration of hormonal contraceptives (HC’s) resulted in an increased
incidence of nausea, dizziness and fatigue compared to use of either drug alone. This
interaction may be due to HC’s weak inhibition of CYP3A4 and resultant enhanced
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systemic exposure to Flibanserin.
Carcinogenicity
• The mechanism of mammary tumor development in mice is not known. Absence of
tumorigenicity in rats is reassuring but cannot completely exclude a clinical risk.
• The Applicant should address how this risk can be clarified and mitigated in the future
before the drug can be marketed.

8 Postmarket Experience
Flibanserin is not currently marketed in any country.

9 Appendices
9.1 Literature Review/References
Additional references on 5HT2B agonists and cardiac valvulopathy were consulted as part of the
overall review.

9.2 Labeling Recommendations
It is premature to comment on labeling at this time. In the future, should approval be considered
for this product, the following information should be conveyed:
• A warning regarding risk of accidental injury, including serious injury such as motor
vehicle accidents associated with Flibanserin.
• A warning not to drive until the patient is familiar with the effects of Flibanserin.
• A contraindication regarding use of Flibanserin with strong and moderate CYP3A4
inhibitors and with alcohol (ethanol).
• Clinically significant weight loss was observed in Flibanserin-treated subjects and more
often than in placebo.
• Use with SS/NRI’s – include information regarding increased incidence of CNS
depressant adverse events. Also advise to prescribers to up-titrate Flibanserin (50 mg qhs
x 2 weeks, followed by 100 mg qhs) in patients taking SS/NRI’s.
• Precaution regarding abnormal bleeding, similar to what is included in current labeling
for SSRI products (e.g. sertraline).
• Information regarding increased incidence of certain adverse events in setting of
combined administration with t hormonal contraceptives and triptans.
The proposed trade name – Addyi – was determined to be acceptable by both DBRUP and the
Division of Medication Error Prevention and Analysis (DMEPA).
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9.3 Advisory Committee Meeting
It was decided that an Advisory Committee meeting would not be needed primarily because one
was held for the original NDA review and there were no significantly different or new issues
with the Applicant’s submission to the Division’s Complete Response letter dated August 27,
2010.
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9.4. List of Prohibited Medications
Use of any of the following medications any time after the Screening Visit is prohibited.
Exception: Patients who have taken fluoxetine or received any long acting hormonal
implant/depot in the 30 days prior to the Screening Visit are excluded from the study.
The lists of medications below are not all-inclusive. Each list is preceded by the phrase
"including but not limited to:" A medication that is not listed is still prohibited if it belongs to a
prohibited class.
A prohibited medication may not be used even if it is prescribed for an indication different from
the category under which it is listed. For example, pregabalin (Lyrica) is listed under the
category of anti-epileptic drugs. However, it is still prohibited even if it is prescribed for another
condition, such as fibromyalgia.
Anti-epileptic drugs, including but not limited to:
mephenytoin
acetazolamide
mesuximide
beclamide
phensuximide
brivaracetam
phenytoin
ethosuximide
pregabalin
ethotoin
primidone
fosphenytoin
progabide
levetiracetam

selectracetam
tiagabine
valpromide
vigabatrin
zonasimide

CYP 3A4 inducers, including, but not limited to:
aminoglutethimide
nafcillin
dexamethasone
rifampin
modafinil
rifabutin

rifapentine

Dopamine-receptor agonists and other anti-parkinsonian drugs, including but not limited
to:
bromocriptine
pergolide
rotigotine
levodopa
pramipexole
ropinirol
lisuride
rasagiline
Gastrointestinal drugs
Metoclopramide
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Hormonal agonists/antagonists:
Androgens, including but not limited to:
androstenediol
dehydroepiandrosterone
androstenedione
(DHEA)
androsterone
dehydroisoandrosterone
dehydroandrosterone
Antiandrogens, including but not limited to:
bicalutamide
finasteride
cyproterone acetate
flutamide
dutasteride

dihydrotestosterone (DHT)
testosterone

nilutamide
spironolactone

Antiestrogens, including but not limited to:
aminoglutethimide
exemestane
anastrozole
formestane
bazedoxefine
fulvestrant
clomifene
letrozole

raloxifene
tamotifen
toremifine
vorazole

Estrogens1, including but not limited to:
chlorotrianisene
estriol
dienestrol
estrone
estradiol
ethinylestradiol

fosfestrol
mestranol
polyestradiol phosphate

1

Estrogen as a constituent of Hormone Therapy is acceptable as long as the patient has
been on a stable dose for at least 6 months prior to the Screening Visit and it was not
prescribed for treatment of low sexual desire.

Progestins2, including but not limited to:
desogestrel
gestonorone
drospirenone
levonorgestrel
dydrogesterone
lynestrenol
ethisterone
medroxyprogesterone
ethynodiol
megestrol
etonogestrel
mifeprostone
gestodene
norelgestromin
2

norethisterone
norethynodrel
norgestimate
norgestrel
norgestrione
progesterone
tibolone

Progestin as a constituent of Hormone therapy use is acceptable as long as the patient has
been on a stable dose for at least 6 months prior to the Screening Visit and it was not
prescribed for treatment of low sexual desire
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Gonadotropin-releasing hormone (GnRH) analogues, hormones and inhibitors including
but not limited to:
abarelix
buserelin
cetrorelix
clomifene
danazol

ganirelix
gestrinone
goserelin
histrelin
leuprorelin

nafarelin
triptorelin
urofollitropin

Narcotics, including but not limited to:
Note: These drugs are permitted for short-term use in acute situations (e.g., following surgery,
dental procedures, trauma, etc.)
codeine
hydrocodone
oxycodone
morphine
hydromorphone
propoxyphene
Non-benzodiazepine prescription sleep aids, including but not limited to:
chloral hydrate
eszopiclone
zaleplon
chlormethiazole
promethazine
zolpidem
zopiclone
Psychotherapeutic drugs:
Antidepressants, including but not limited to:
bupropion
mirtazepine
citalopram
moclobemide
duloxetine
nefazodone
escitalopram
nialamide
fluoxetine
paroxetine
iproclozide
phenelzine
isocarboxazid
sertraline

toloxatone
tranylcypromine
selegiline
trazodone
venlafaxine

Anti-psychotics, including but not limited to:
aripiprazole
olanzapine
chlorpromazine
perphenazine
droperidol
pimozide
fluphenazine
quetiapine
haloperidol
risperidone

thioridazine
trifluoperazine
ziprasidone

Benzodiazepines, including but not limited to:
alprazolam
flunitrazepam
chlordiazepoxide
flurazepam
clonazepam
lorazepam
diazepam
nitrazepam

oxazepam
temazepam
triazolam
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Mood stabilizers, including but not limited to:
carbamazepine
lithium
gabapentin
oxycarbazine
lamotrigine
topiramate

valproic acid

St. John's wort
Sedatives and hypnotics, including but not limited to:
butabarbital
Fiorinal/Fioricet
donnatal
phenobarbital

secobarbital

Vaginal lubricants/moisturizers containing warming and/or enhancing agents, including
but not limited to:
KY Intense
Zestra
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APPENDIX A: Study 511.147
Study 511.147 A Twenty-Four Week, Randomized, Double-Blind, Placebo Controlled, Safety
and Efficacy trial of Flibanserin (100 mg) administered Orally Once Daily in Premenopausal
Women with Hypoactive Sexual Desire Disorder in the United States.
Trial Start date:
Trial End date:

October 15, 2009
February 1, 2011

1. Objectives
To establish the efficacy and safety of a 24-week course of Flibanserin for the treatment of
HSDD in premenopausal women
2. Design and Conduct of the Study
A total of 1736 pre-menopausal women with HSDD enrolled in this double-blind, placebocontrolled trial. Following a 4-week screening period, subjects were randomized to treatment
with Flibanserin 100 mg qhs or matching placebo for 24 weeks. At the conclusion of the 24week double-blind treatment period, subjects were followed for one-week off-treatment.
Efficacy was assessed primarily by the change from baseline to week 24 in the score of the FSFI
desire domain, and the change from baseline in the number of sexually satisfying events.
Safety assessment included monitoring adverse events, vital signs and laboratory tests. The
Beck Depression Inventory II and the Columbia-Suicide Severity Rating Scale (C-SSRS) were
administered at screening, baseline and end-of-treatment to monitor for development of
suicidality or depression. Follow-up clinic visits occurred at weeks 4, 5, 7, 9 and 10 during the
double-blind treatment period.
3. Entry Criteria:
Inclusion criteria
1. Healthy premenopausal adult women who are in a stable, monogamous heterosexual
relationship for at least one year prior to the screening visit
2. Primary diagnosis of HSDD, generalized acquired type, according to DSM-IV-TR criteria.
3. Score of “0” or “1” on item number two of the Sexual Interest and Desire Inventory-Female
(SIDI-F) at screening and baseline visits.
4. Score of >“15 on the FSDS-R at screening and baseline visits.
5. No evidence of malignancy or dysplasia on Pap smear
Exclusion Criteria
1. History of any of the following:
a. drug dependence
b. multiple severe reactions to psychotropic drugs
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2.
3.
4.
5.

c. psychiatric disorder that could impact sexual function
d. major depression within 6 months of screening or a score of >14 on the Beck
Depression Inventory at screening
e. Suicidal behavior or suicidal ideation according to the Columbia Suicide severity
rating scale at screening.
f. Significant neurologic disease, gastrointestinal disease, hepatic impairment,
cardiovascular disease, chronic kidney disease, chronic glomerulonephritis,
significant hematologic disease; uncontrolled COPD, chronic bronchitis or asthma;
uncontrolled diabetes mellitus, uncorrected hypo or hyperthyroidism, uncontrolled
glaucoma; HIV or AIDS or other significant immunologic disease; history of any
cancer within last 10 years.
Meets DSM-IV-TR criteria for any of the following conditions: Sexual aversion disorder,
substance-induced sexual dysfunction, dyspareunia, vaginismus, gender identity disorder,
paraphilia, sexual dysfunction due to a general medical condition
Findings of pelvic pain, PID, endometriosis, UTI or vaginal infection, cervicitis, interstitial
cystitis, vulvodynia, vaginal atrophy at screening visit
Pregnant or breast-feeding
patients who have started non-drug psychotherapeutic treatment within 12 weeks of baseline
visit

4. Prohibited medications
Prohibited medications included anti-epileptic drugs, CYP3A4 inducers, dopamine receptor
agonists (e.g. levodopa), metoclopramide, androgens, anti-androgens, anti-estrogens, estrogens
and progestins (acceptable only if stable dose for at least 6 months prior to screening and not
prescribed for treatment of low sexual desire), GnRH analogues, GnRH inhibitors, GnRH
hormones, narcotics, antidepressants, anti-psychotics, benzodiazepines, mood stabilizers,
sedative/hypnotics, and vaginal lubricants/moisturizers.
5. Study Population /Demographics
The majority of patients were white (74%) with a college degree or higher (53%). Mean age was
36.5 years and ranged from 19 years to 55 years. Most were non-drinkers (71%) and had been in
their present relationship for 11 years.
6. Safety Evaluations: Extent of Exposure
A total of 1090 patients were randomized; of these, 1087 patients received at least one dose of
study medication and had at least one post-dose on-treatment safety assessment and were
therefore included in the safety analysis. Three patients were excluded because they either did
not take any study medication or were lost to follow-up after randomization.
Cumulative exposure was slightly greater in placebo-treated subjects than in the Flibanserin
group (see Table 62).
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Table 62: Cumulative exposure, Study 511.147
Exposure
Total treated
>14 days
>43 days
>99
>155
>183

Placebo
N (%)

FLI 100 mg qhs
N (%)

545

542

535 (98)
512 (94)
477 (88)
449 (82)
7 (1)

521 (96)
488 (90)
443 (82)
411 (76)
8 (2)

Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511.147 study report, Table 12.1:2, p. 76.

7. Adverse Events
Adverse events were more common in Flibanserin-treated patients as shown in Table 63.
Table 63: Adverse Events in study 511.147 according to treatment group
Placebo
N (%)
545 (100)
2 (0.4)
275 (50.5)
20 (4)

Flibanserin 100 mg qhs
N (%)
542 (100)
4 (0.7)
337 (62)
52 (10)

N
Patients with serious AE’s
Any AE
Patients with AEs leading to
discontinuation
Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511.147 study report, Table 12.2.1:1, p. 77.

7.1 Serious adverse events (SAEs)

No deaths occurred during the study. There were seven SAEs – 5 (0.7%) in the Flibanserin
group and 2 (0.4%) in the placebo group. A listing of these events is shown in Table 64.
Table 64: Serious adverse events occurring in Study 511.147
Patient ID
40506
44162
40905
43760
44750
44750
45791

Treatment
group
Placebo
Placebo
Flibanserin
Flibanserin
Flibanserin
Flibanserin
Flibanserin

Preferred term
Upper GI bleed
Suicidal ideation
Cholelithiasis
Gastroenteritis
Asthma exacerbation
C6-C7 Cervical fracture
Biliary dyskinesia

None of the events were considered by the principal investigator to be related to study drug. The
cervical fracture occurred when the subject was a passenger on a motorcycle that crashed. The
event of biliary dyskinesia persisted despite discontinuation of study drug.
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Reviewer’s comment:
Narratives were reviewed. This reviewer concurs with the assessments of the principal
investigators.
7.2 Discontinuation due to AE’s

Discontinuation due to adverse events was more common among Flibanserin treated patients.
The most common adverse events leading to discontinuation (occurring in >2 subjects) are
shown in Table 65.
Table 65: Adverse events leading to treatment discontinuation by preferred term
Placebo
N (%)
20 (3.7)
2 (0.4)
2 (0.4)
1 (0.2)
0
1 (0.2)

Preferred term
Total with AEs resulting in discontinuation
Somnolence
Dizziness
Headache
Dry mouth
Nausea

Flibanserin 100 mg qhs
N (%)
52 (9.6)
9 (1.7)
8 (1.5)
4 (0.7)
3 (0.6)
3 (0.6)

Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511.147 study report, Table 15.3.2: 3, p. 237.

7.3 Common Treatment Emergent Adverse Events

The most common treatment emergent adverse events (i.e. >2% of Flibanserin-treated subjects)
are shown in Table 66.
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Table 66: Most Common treatment-emergent adverse events, Study 511.147
Preferred Term

Placebo
N (%)

Flibanserin 100 mg qhs
N (%)

Total N

545 (100)

542 (100)

Total with AEs

275 (50.5)

337 (62.2)

Somnolence

20 (3.7)

78 (14.4)

Dizziness

6 (1.1)

56 (10.3)

Nausea

14 (2.6)

42 (7.7)

URI

17 (3.1)

35 (6.5)

Fatigue

19 (3.5)

33 (6.1)

Headache

22 (4.0)

29 (5.3)

Insomnia

14 (2.6)

25 (4.6)

UTI

23 (4.2)

22 (4.1)

Nasopharyngitis

24 (4.4)

19 (3.5)

Diarrhea

11 (2.0)

18 (3.3)

Sinusitis
30 (5.5)
15 (2.8)
Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511.147 study report, Table 15.3.2:2, p. 220.

7.4 Adverse events of special interest
7.4.1. Suicidality

There were two events of suicidal ideation – one in placebo, one in the Flibanserin group.
Narrative for the Flibanserin subject follows:
Patient 40165: A 26 year old female patient with a history of patent ductus arteriosus and
migraine headaches developed suicidal thoughts after 37 days of taking Flibanserin 100 mg
qhs. The duration of the non-serious event was 4 days, no therapy was required and the
patient recovered. She then discontinued from the trial. The investigator judged the AE to
be related to the study medication.
Reviewer’s comment:
A relationship to Flibanserin cannot be excluded.
7.4.2 Bleeding Adverse Events

The incidence of bleeding adverse events was similar between the two treatment groups (see
Table 67).
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Table 67: Number (%) of Patients with hemorrhage adverse events (excluding laboratory terms)
Placebo

Flibanserin 100 mg qhs

545 (100)

542 (100)

Any hemorrhage AE/
preferred term

18 (3.3)

17 (3.1)

Anemia

4 (0.7)

2 (0.4)

Genital hemorrhage

1 (0.2)

4 (0.7)

0

1 (0.2)

Menorrhagia

3 (0.5)

4 (0.7)

Metrorrhagia

3 (0.5)

4 (0.7)

Vaginal hemorrhage

1 (0.2)

1 (0.2)

Upper GI hemorrhage

1 (0.2)

0

Contusion

2 (0.4)

1 (0.2)

Ecchymosis

1 (0.2)

0

Hematuria

1 (0.2)

0

Hemorrhagic anemia

1 (0.2)

0

Total N

Hemorrhagic ovarian cyst

Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511.147 study report, Table 15.3.2:9, p. 281.

There was no difference in the incidence of clinically significant reductions in hematocrit or
hemoglobin between Flibanserin 100 mg qhs and placebo groups.
7.4.3. Other Significant Adverse Events

A single subject assigned to Flibanserin overdosed. She knowingly took 3 Flibanserin 100 mg
tablets because she expected it to help her sleep 2 days after feeling stressed and depressed in
reaction to three life stressors (marital problems, death in the family). Following ingestion of the
three tablets she felt nauseous and vomited within 1 hour. She felt better after that and reported
no other side effects from the overdose. She was discontinued from study immediately, having
taken study medication for 10 days. The depression resolved three weeks later, as the patient’s
“stress decreased dramatically.”
Reviewer’s comment:
This adverse event of overdose is more likely related to psychosocial stressors rather
than study drug.
7.4.4. Laboratory Testing

Clinical laboratory evaluation was performed at baseline and at the conclusion of treatment
(week 24). Laboratory tests included urinalysis, serum chemistry, hematology, and hormone
evaluation (free and total testosterone, and prolactin).
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The only notable difference among placebo and Flibanserin treatment groups was an increased
incidence of a shift in prolactin from normal at baseline to high on-treatment (i.e. >30 ng/dL) for
Flibanserin subjects compared to placebo – 22/412 (5.3%) versus 13/445 (4.0%), respectively.
Two Flibanserin subjects discontinued due to elevated prolactin values:
• Subject 41773 whose baseline prolactin was 89.14 ng/mL (normal range 3-30 ng/mL)
experienced an increase in serum prolactin to 143.14 ng/mL while on Flibanserin 100 mg
qhs. Prolactin decreased to 76.29 ng/mL once Flibanserin was discontinued.
• Subject 44093 – baseline prolactin was 11.61 which increased to 48.00 ng/mL on
Flibanserin treatment. A follow-up prolactin level off treatment is not provided.
7.4.5. Vital Signs

Blood pressure, pulse and weight were measured at baseline and at each follow-up treatment
visit. There were no clinically relevant differences in vital signs between the two treatment
groups.
8. Suicidality
To monitor for development of suicidality, the sponsor administered the Columbia suicide
severity rating scale at baseline and at the conclusion of treatment. Results, shown in Table 68,
find no increase in the development of suicidal ideation between the two treatment groups.
Table 68: Columbia suicide severity rating scale
Suicidal ideation at baseline
Suicidal ideation at End-of-treatment visit

Placebo

0/545 (0.0)

Flibanserin 100 mg qhs

0/542 (0.0)

Placebo

2/501 (0.4)

Flibanserin 100 mg qhs

1/487 (0.2)

Source: NDA 22-526 ser 0039, Module 5.3.5.1, 511.147 study report , Table 12.5:1, p. 85.

Reviewer’s Clinical Conclusion:
Safety results for Study 511.147 are consistent with those of the previous four phase 3
placebo-controlled trials in pre-menopausal women with HSDD.
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Appendix B: MedDRA Terms
Accidental Injury MedDRA version 11.1 SMQ Preferred Terms
Abdomen crushing,
Burns third degree,
Burns first degree,
Nerve root injury lumbar,
Abdominal injury
Bursa injury
Burns fourth degree
Nerve root injury sacral
Accident
Buttock crushing
Burns second degree
Nerve root injury thoracic
Accident at home
Cartilage injury
Humerus fracture
Oesophageal injury
Accident at work
Cataract traumatic
Hyphaema
Oesophageal rupture
Accidental death
Caustic injury
IIIrd nerve injury
Open fracture
Accidental needle stick
Cerebral haemorrhage traumatic
Ilium fracture
Optic nerve injury
Acetabulum fracture
Cervical vertebral fracture
Impacted fracture
Optic pathway injury
Acoustic shock
Chemical burn of skin
Injury
Pancreatic injury
Adrenal gland injury
Chemical burns of eye
Injury corneal
Patella fracture
Anal injury
Chemical eye injury
Internal injury
Pelvic fracture
Ankle fracture
Chemical injury
Intervertebral disc injury
Pelvic organ injury
Aortic injury

Joint dislocation
Penis reattachment
Atrial rupture
Comminuted fracture
Joint hyperextension
Peripheral nerve injury
Avulsion fracture
Complicated fracture
Joint injury
Peroneal nerve injury
Axillary nerve injury
Compression fracture
Joint sprain
Pharyngeal injury
Back crushing
Concussion
Kidney rupture
Photoelectric conjunctivitis
Back injury
Conjunctival abrasion
Laceration
Pneumothorax traumatic
Bile duct stenosis traumatic
Contusion
Laryngeal injury
Posterior capsule rupture
Bladder injury
Corneal abrasion
Ligament injury
Posterior tibial nerve injury
Bladder perforation
Cranial nerve injury
Ligament rupture
Post-traumatic headache
Blast injury
Crush injury
Ligament sprain
Pubic rami fracture
Blindness traumatic
Jaw fracture
Penis injury
Arterial rupture
Colon injury
Crush syndrome
Limb crushing injury
Radial nerve injury
Brachial plexus injury
Crushing injury of trunk
Limb injury
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Rib fracture
Diffuse axonal injury
Flail chest
Liver injury
Road traffic accident
Dislocation of sternum
Foot fracture
Lower limb fracture
Scapula fracture
Dislocation of vertebra
Decapitation
Lumbar vertebral fracture
Sciatic nerve injury
Drowning
Diaphragmatic injury
Lumbosacral plexus injury
Scratch
Dural tear
Diaphragmatic rupture
Lung injury
Severed digit reimplantation
Ear abrasion
Forearm fracture
Lymphatic duct rupture
Sinus tarsi syndrome
Ear canal abrasion
Foreign body in eye
Median nerve injury
Skeletal injury
Ear canal injury
Foreign body trauma
Mouth injury
Skin injury
Ear canal stenosis traumatic
Fracture
Multiple fractures
Skin laceration
Ear injury
Fracture displacement
Multiple injuries
Skull fracture
Electric shock
Fracture of penis
Muscle injury
Skull fractured base
Electrocution
Fractured coccyx
Muscle reattachment
Soft tissue injury
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Chest crushing
Iris injury
Penetrating abdominal trauma
Aortic rupture
Chest injury
IVth nerve injury
Penetrating eye injury repair
Arterial injury
Clavicle fracture
Nerve injury
Splenic injury
Facial bones fracture
Haematuria traumatic
Nerve root injury
Splenic rupture
Fall
Hand fracture
Nerve root injury cervical
Splinter
Femoral neck fracture
Head injury
Spondylopathy traumatic
Sternal fracture
Femoral nerve injury
Hepatic rupture
Sports injury
Sternal injury
Femur fracture
Hip fracture
Tooth fracture
Struck by lightning
Tendon rupture
Torus fracture
Traumatic haematoma
Sunburn
Sympathetic nerve injury
Thermal burns of eye
Traumatic anuria
Traumatic liver injury
Urinary bladder rupture
Thoracic vertebral fracture
Traumatic arthritis

Radius fracture
Brain contusion
Deafness traumatic
Limb reattachment surgery
Retinal injury
Breast injury
Fibula fracture
Limb traumatic amputation
Traumatic shock
Urinary tract injury
Tibia fracture
Traumatic arthropathy
Traumatic spinal cord
compression
Vaginal laceration
Tongue injury
Traumatic brain injury
Traumatic torticollis
Vascular injury
Tooth avulsion
Acrotrophodynia
Traumatic ulcer
Vascular rupture
Wrist fracture
Animal bite
Ulna fracture
Traumatic coma
Stress fracture
Tendon injury
Tooth injury
Traumatic fracture
Testicular injury
Tracheal injury
Traumatic haemorrhage
Superficial injury of eye
Thermal burn
Traumatic amputation
Traumatic intracranial
haemorrhage
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Enophthalmos traumatic
Fractured ischium
Muscle rupture
Spinal compression fracture
Epiphyseal fracture
Fractured sacrum
Muscle strain
Spinal cord injury
External genitalia crushing
Fractured skull depressed
Musculocutaneous nerve injury
Spinal cord injury cauda equina
Eye burns
Gallbladder injury
Myocardial rupture
Spinal cord injury cervical
Eye injury
Gastrointestinal injury
Nail avulsion
Spinal cord injury lumbar
Eye penetration
Genital injury
Nail injury
Spinal cord injury sacral
Eyeball avulsion
Gingival injury
Near drowning
Spinal cord injury thoracic
Eyeball rupture
Glaucoma traumatic
Neck crushing
Spinal fracture
Face crushing
Greenstick fracture
Neck injury
Spinal shock
Face injury
Gun shot wound
Tympanic membrane perforation
Synovial rupture
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Depression SMQ Preferred Terms
Depression
Depression postoperative
Depressive symptom
Constricted affect
Alcoholism
Apathy
Blunted affect
Middle insomnia
Mood swings
Negative thoughts
Polysubstance dependence
Psychomotor hyperactivity

Dysphoria
Dysthymic disorder
Electroconvulsive therapy
Feeling guilty
Feeling of despair
Feelings of worthlessness
Major depression
Menopausal depression
Postpartum depression
Affect lability
Alcohol abuse
Alcohol problem
Alcohol rehabilitation
Crying
Disturbance in attention
Drug abuse
Mood altered
Morose
Neglect of personal appearance
Poor quality sleep
Psychomotor retardation

Drug abuser
Drug dependence
Drug dependence, antepartum
Drug dependence, postpartum
Dyssomnia
Early morning awakening
Emotional distress
Hypersomnia
Hyposomnia
Impaired self-care
Initial insomnia
Intentional drug misuse
Listless
Maternal use of illicit drugs
Memory impairment
Psychosocial support
Psychotherapy
Self esteem decreased
Substance abuse
Substance abuser
Tearfulness

Suicide/Self-Injury SMQ Preferred Terms
Completed suicide
Depression suicidal
Intentional overdose
Intentional self-injury

Multiple drug overdose
intentional
Poisoning deliberate
Self injurious behaviour
Self-injurious ideation
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Suicidal behaviour
Suicidal ideation
Suicide attempt
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APPENDIX C: Study SPR-12-04
SPR-12-04: A Two-Stage, Double-Blind, Placebo-Controlled, Safety, tolerability and
Pharmacokinetic Evaluation of Standard and Supra-therapeutic Single Doses of Flibanserin in
Healthy Females
Trial Start date:
Trial End date:

May 22, 2012
June 22, 2012

1. Objectives
The objectives of the study was to evaluate pharmacokinetics and effect on orthostatic changes
of standard (intended market dose) and supra-therapeutic single oral doses of Flibanserin in
healthy pre-menopausal adult female subjects aged 18 through 50 years.
2. Design and Conduct of the Study
This trial was a single-center, two-stage study. In Stage 1, 12 subjects were randomized to one
of three treatment cohorts (N=4 per cohort) as shown in Table 69.
Table 69: Stage 1- Sequential Ascending Dose Crossover
Flibanserin Single Dose Treatment
Cohort
N
Period 1
Period 2
Period 3
1
4
100 mg
Placebo
200 mg
2
4
Placebo
150 mg
200 mg
3
4
100 mg
150 mg
placebo
Source: NDA 22-526 ser 0039, Module 5.3.3.1.spr-12-04 study report, p. 4.

Dosing occurred on Day 1. Subjects were confined to the clinical research unit (CRU) from Day
-1 until the morning of Day 3 for each period and were discharged from the CRU between
periods. Seven days separated Day 1 of each period for each subject during Stage 1. Blinded
safety data were reviewed by the investigator after completion of Stage 1.
Stage 2 involved two sequential ascending dose cohorts. Within each cohort, eight subjects were
randomized in a 3:1 ratio to receive either Flibanserin or placebo (see Table 70). As in Stage 1,
dosing occurred on Day 1 and subjects remained in the CRU from Day -1 until the morning of
Day 3.
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Table 70: Stage 2- Sequential Ascending Dose Cohorts
Cohort
N
4
6
2
5
6
2

Treatment
250 mg
Placebo
300 mg
placebo

Source: NDA 22-526 ser 0039, Module 5.3.3.1.spr-12-04 study report, p. 5

Blinded safety data from cohort 4 were reviewed prior to deciding whether to start dosing for
cohort 5.
3. Extent of Exposure
Twelve subjects were enrolled in Stage 1 of the study and were randomized to 1 of 3 sequence
groups of 4 subjects each (Table 1). Among all subjects in Stage 1, 91.7% (11/12) of subjects
completed all study activities. One subject (Subject 105) in period 2
(placebo/150 mg/200 mg) withdrew from the study early because of a death in her family.
Eight subjects were enrolled in Stage 2 of the study (Cohort 4) and were randomized to receive
treatment with 250 mg Flibanserin (6 subjects) or placebo (2 subjects). All subjects in Cohort 4
completed all study activities.
Dose escalation was stopped after Cohort 4 because a review of the blinded safety results
showed that the protocol-specified stopping criteria had been met (i.e., 3 of 8 subjects experienced
moderate or severe adverse events that were considered possibly or probably related to study
medication). Therefore, the planned testing of 300 mg Flibanserin in Cohort 5 was not performed.

4. Orthostatic Vital Signs
4.1 Mean Changes (Sitting to Standing)
During Stage 1, no clinically significant differences were noted among treatment groups in mean
changes in orthostatic vital signs at any post dose time point, nor were there any trends in the
mean changes observed.
In Stage 2, the parallel group study design, mean change in orthostatic pulse was significantly
greater for the Flibanserin 250 mg dose group compared to placebo at post-dose hours 1-4.
However, there were no clinically meaningful differences in systolic or diastolic blood pressure
between the two groups. Data for orthostatic pulse are shown in Table 71.
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Table 71: Mean Change from Sitting to Standing pulse (bpm) during Stage 2
Parameter/Time Point
250 mg Flibanserin
Placebo
N=6
N=2
Pulse, bpm
Baseline
13 (4)
11 (8)
Hour 0.5
9 (5)
2 (6)
Hour 1
14 (24)
5 (2)
Hour 2
21 (9)
3 (3)
Hour 3
21 (12)
8 (4)
Hour 4
17 (8)
8 (8)
Hour 48
11 (6)
13 (16)
Source: NDA 22-526 ser 0039, Module 5.3.3.1.spr-12-04 study report, Table 15, p. 49.

4. 2 Individual Subject Data
During Stage 1, the percentage of individual subjects experiencing orthostatic changes in SBP,
DBP or pulse was greater among Flibanserin-treated subjects than placebo (see Table 72).
However, the incidence was not proportional to Flibanserin dose.
Table 72: Maximum number of subjects meeting orthostatic criteria for SBP, DBP or pulse at any
single post-dose time point (Hour 0.5-hour 48 post-dose), Stage 1(Crossover)
Parameter
SBP decrease >20
mmHg, n (%)
DBP decrease of
>20 mmHg, n (%)
Pulse, increase of
>20 bpm

100 mg
N=8
1 (12.5)

Flibanserin
150 mg
N=8
0

200 mg
N=7
1 (14.3)

Placebo
N=12
0

1 (12.5)

0

0

0

5 (62.5)

4 (50)

3 (43)

3 (24)

Source: NDA 22-526 ser 0039, Module 5.3.3.1.spr-12-04 study report, Table 16, p. 50.

Similarly, in stage 2, subjects receiving Flibanserin 250 mg were more likely to experience
changes in pulse rate and systolic blood pressure meeting orthostatic criteria (i.e. decrease in
blood pressure >20 mmHg or increase in pulse of >20 bpm) than those receiving placebo (see
Table 73).
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Table 73: Maximum number of subjects meeting orthostatic criteria for SBP, DBP, or pulse at any
single post-dose time point, Stage 2 (Parallel)
Parameter
SBP decrease >20 mmHg, n (%)
DBP decrease of >20 mmHg, n (%)
Pulse, increase of >20 bpm

250 mg Flibanserin
N=6
1 (16.7)
0
3 (50)

Placebo
N=2
0
0
1 (50)

Source: NDA 22-526 ser 0039, Module 5.3.3.1.spr-12-04 study report, Table 17, p 52.

This reviewer defined absolute values for clinically significant orthostatic vital signs as SBP <90
mmHg or pulse >100 bpm. As shown in Tables 74 and 75, the incidence of reviewer-defined
clinically significant orthostatic change in SBP or pulse was greater in Flibanserin-treated
subjects than placebo. Only the pulse response was dose-proportional.
Table 74: Maximum N (%) of subjects meeting reviewer-defined clinically significant orthostatic
vital sign criteria at any post-dose time point, Stage 1
parameter
SBP<90 mmHg
Pulse >100 bpm

100 mg
N=8
2 (25)
2 (25)

Flibanserin
150 mg
N=8
3 (37.5)
2 (25)

200 mg
N=7
0
3 (43)

Placebo
N=12
0
0

Source: NDA 22-526 ser 0039, Module 5.3.3.1.spr-12-04 study report, Table 16.2.8.10.7, p. 101-107.

Table 75: N (%) of subjects meeting reviewer-defined clinically significant
orthostatic vital sign criteria at any post-dose time point, Stage 2
Parameter
SBP<90 mmHg
Pulse >100 bpm

250 mg
Flibanserin
N=6
0
3 (50)

Placebo
N=2
0
0

5. Adverse Events
There were no deaths or serious adverse events during the trial. No subject discontinued because
of an adverse event.
Adverse events in general were more common in Flibanserin-treated subjects than in placebo.
The most common adverse events (occurring in >2 subjects in any treatment group) are shown in
Tables 76 and 77. Adverse events occurring in a dose-proportional manner were dizziness,
nausea and vomiting.
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Table 76: Most common treatment-emergent adverse events, Stage 1 (crossover)
Preferred
term
Any AE
Somnolence
Dizziness
Nausea
Vomiting
Disorientation

100 mg

150 mg

200 mg

Placebo

8 (100)
6 (75)
1 (13)
1 (13)
0
3 (38)

8 (100)
5 (63)
3 (38)
1 (13)
0
1 (13)

7 (100)
6 (86)
6 (86)
4 (57)
2 (29)
0

5 (42)
5 (42)
1 (8)
1 (8)
0
0

Source: NDA 22-526 ser 0039, Module 5.3.3.1.spr-12-04 study report, Table 20, p. 56.

Table 77: Most common treatment-emergent adverse events, Stage 2 (parallel)
Preferred term
Any AE
Somnolence
Dizziness
Nausea

Flibanserin 250 mg
N=6
6 (100)
5 (83)
5 (83)
4 (67)

Placebo
N=2
0
0
0
0

Source: NDA 22-526 ser 0039, module 5.3.3.1.spr-12-04 study report, Table 21, p. 56.

6. Pharmacokinetic Results
Serum concentrations of Flibanserin increased in a dose-proportional manner.
7. Other Safety Evaluation
There were no clinically meaningful differences in changes in oxygen saturation, ECG or
laboratory parameters among treatment groups.
8. Summary
• Orthostatic changes in heart rate were observed for both the therapeutic and supratherapeutic doses of Flibanserin but not for placebo; the incidence was not proportional to
Flibanserin dose.
• More subjects receiving Flibanserin experienced clinically significant pulse rate (i.e.
>100 bpm) and this response was directly proportional to Flibanserin dose.
• The blood pressure response was less pronounced than the pulse; two Flibanserin-treated
subjects experienced orthostatic changes in systolic blood pressure – one at the
therapeutic dose and one at the highest tolerated Flibanserin dose (250 mg) – compared to
none receiving placebo.
• The incidence of adverse events of dizziness, nausea and vomiting increased in a doseproportional manner and 250 mg Flibanserin was the maximum tolerated dose.
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Reviewer’s Clinical Conclusion:
Supra-therapeutic doses of Flibanserin are poorly tolerated and increased the incidence
of orthostatic changes in pulse but not in systolic blood pressure in healthy volunteers.
Both therapeutic and supra-therapeutic doses of Flibanserin caused orthostatic systolic
blood pressure changes at a greater rate than placebo.
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APPENDIX D: Study SPR-12-03
SPR-12-03: A Randomized, Double-Blind, Single-Dose, Five-Way Crossover Study in Healthy
Subjects to Determine the Effects of Simultaneous Administration of Flibanserin 100 mg and
Varying Concentrations of Ethanol on the Safety and Pharmacodynamic Characteristics of
Flibanserin
Trial Start date:
Trial End date:

June 16, 2012
July 3, 2012

1. Objectives
The objectives of the study were to evaluate the effect of Flibanserin 100 mg with varying
concentrations of ethanol on seated blood pressure, orthostatic vital signs, and oxygen saturation,
and to evaluate the overall safety and tolerability of Flibanserin 100 mg with ethanol.
2. Design and Conduct of the Study
This was a single center, randomized, double-blind, single dose, 5-treatment crossover study in
healthy adult male and female subjects who had a history of moderate alcohol intake (average of
approximately 5 to 21 units of alcohol per week). Twenty-five subjects were randomly assigned
to 1 of 5 sequence groups (5 subjects per sequence) and subjects within each sequence group
received the following treatments:
• Treatment A: 0.8 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 over-encapsulated Flibanserin tablet 100 mg.
• Treatment B: 0.8 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 matching placebo capsule.
• Treatment C: 0.4 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 over-encapsulated Flibanserin tablet 100 mg.
• Treatment D: 0.4 g/kg ethanol (95%) diluted to 240 mL (total volume) with orange juice
and administered orally with 1 matching placebo capsule.
• Treatment E: 240 mL of orange juice administered orally with 1 over-encapsulated
Flibanserin tablet 100 mg.
Reviewer’s comments:
One unit of alcohol is equivalent to 10 gm of alcohol, or the amount of alcohol contained
in 12 oz beer, 5 oz wine or 1.5 oz of 80-proof spirits.
Therefore, eligible subjects should report consumption of 5 to 21 drinks per week or ¾ to
3 drinks per day.
A dose of 0.8 g/kg ethanol in a 60 kg adult would approximately equal 5 drinks (i.e., 48
grams of alcohol).

Seven days separated Day 1 of each period for a given subject. Subjects remained in the study
clinic for the duration of each dosing period. Seated vital signs (blood pressure, pulse and
respiration rate after sitting for at least 5 minutes), orthostatic vital signs (blood pressure and
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pulse after standing for 2 minutes) and oxygen saturation were measured at the following time
points:
• Screening;
• Day -1 of each period,
• Day 1 of each period at 0 hour (predose), 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, and 24 hours after
dosing,
• End of Study visit.
To monitor for sedation, subjects completed a visual analog scale (VAS) on Day 1 of each period
at pre-dose and at 0.5, 1, 1.5, 2 and 4 hours post-dose.
3. Extent of Exposure
Twenty-five subjects were enrolled in the study and were randomized to 1 of 5 sequence groups
of 5 subjects each. Among all subjects enrolled into the study, 92% (23/25) completed all study
activities. Two subjects (both males) withdrew prematurely – one for employment, the other for
unknown reasons.
4. Adverse Events
There were no deaths or serious adverse events during the study, and no subject withdrew from
the study because of an adverse event.
Adverse events were most common when ethanol (Etoh) (both low and high doses) was
combined with Flibanserin (Fli). The most common adverse events (occurring in >2 subjects in
any treatment group) are shown in Table 78.
Table 78: Most Common Adverse Events, Study SPR-12-03
High dose
Etoh + Fli

High dose
Etoh +
placebo

Low dose
Etoh + Fli

Low dose
Etoh +
placebo

Fli alone

Any adverse event

23 (96)

17 (68)

22 (96)

15 (63)

19 (70)

somnolence

22 (92)

15 (60)

17 (74)

9 (38)

16 (67)

Headache

6 (25)

5 (20)

2 (9)

5 (21)

2 (8)

Nausea

6 (25)

2 (8)

5 (22)

1 (4)

0

Dizziness

5 (21)

3 (12)

5 (22)

3 (13)

4 (17)

Disorientation

3 (13)

2 (8)

1 (4)

0

0

Flushing

3 (13)

1 (4)

1 (4)

2 (8)

0

fatigue

1 (4)

1 (4)

3 (13)

2 (8)

2 (8)

Preferred term

Source: NDA 22-526 ser 0039, Module 5.3.4.1, SPR-12-03 study report, Table 14.3.1.2, p 87-8.

Not shown in Table 78 are two events of orthostatic hypotension and syncope – both occurring
in the low-dose Etoh + Flibanserin group in separate subjects. In each case, the subjects
responded to being placed in the supine position with legs elevated.
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5. Vital Signs
5.1 Seated
Maximum mean changes from baseline in seated vital signs were observed between 6 and 8
hours after Flibanserin dosing. The greatest mean changes from baseline at these time points
were observed in the Flibanserin + high dose ethanol group (systolic blood pressure) and in the
high dose ethanol + placebo group (pulse) (Table 79).
Table 79: Baseline mean (SD) and mean change from baseline
in seated vital signs at post-dose hour 6 and hour 8
High dose
Etoh + Fli

High dose
Etoh +
placebo

Low dose
Etoh + Fli

Low dose
Etoh +
placebo

Fli alone

119 (11)

119 (11)

119 (11)

119 (11)

119 (11)

Hour 6

-12 (12)

-8 (16)

-8 (13)

-6 (14)

-6 (12)

Hour 8

-11 (12)

-7 (13)

-5 (13)

-6 (11)

-7 (12)

75 (9)

75 (9)

75 (9)

75 (9)

75 (9)

Hour 6

-9 (10)

-11 (11)

-9 (9)

-9 (11)

-10 (10)

Hour 8

-10 (8)

-8 (10)

-8 (10 )

-8 (8)

-8 (9)

Baseline
mean

64 (10)

65 (10)

64 (10)

64 (10)

64 (10)

Hour 6

13 (12)

19 (11)

7 (12)

7 (9)

7 (12)

Hour 8

8 (11)

10 (10)

5 (12)

3 (8)

2 (9)

SBP (mmHg)
Baseline
meana

DBP (mmHg)
Baseline
mean

Pulse (bpm)

a – Baseline was defined as predose on Period 1, Day 1
Source: NDA 22-526 ser 0039 Module 5.3.4.1. SPR-12-03 study report, Table 7, p. 42.

5.2 Orthostatic Vital Signs
5.2.1 Mean Change
The mean change from sitting to standing systolic or diastolic blood pressure did not meet the
criteria for orthostatic hypotension (decrease of >20 mmHg) in any treatment group at any time
point. There were no clinically meaningful differences in mean change in orthostatic blood
pressure measurement among the five treatment groups.
For pulse, the largest mean increases were observed between 1 and 4 hours post dose. At those
time points, the greatest mean changes were consistently observed in the high dose Etoh + Fli
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group. In addition, the mean increase in pulse met orthostatic criteria (i.e. increase of >20 beats
per minute) at more time points for the high dose Etoh + Fli group than for any other treatment
group (time points meeting orthostatic criteria are shown in Table 80).
Table 80: Mean change from sitting to standing pulse rate at 1.5, 2 3 and 4 hours
post-dose according to treatment group

pulse
Baseline
mean
changea
Hour 1.5
Hour 2
Hour 3

High dose
Etoh + Fli

High dose
Etoh +
placebo

Low dose
Etoh + Fli

Low dose
Etoh +
placebo

Fli alone

12 (8)

12 (8)

12 (8)

12 (8)

12 (8)

19.6 (9.3)
17.6 (10.6)
18.2 (12.5)
14.1 (8.3)
20.2 (9.4)
19.8 (11.8)
17.2 (17.8)
18.8 (10.3)
17.2 (10.0)
23.2 (9.5)
17.2 (11.4)
19.1 (13.2)
28.9 (13.5)
21.7 (11.2)
21.4 (15.4)
Hour 4
18.5 (11.3)
14.4 (9.0)
18.8 (9.3)
22.9 (13.4)
20.4 (9.5)
a – Baseline was defined as predose on Period 1, Day 1
Source: NDA 22-526 ser 0039 Module 5.3.4.1. SPR-12-03 study report, Table 8, p. 44.

5.2.2 Individual Subject Data
When individual data were reviewed, there were more patients meeting orthostatic criteria for
blood pressure in the groups receiving Flibanserin with alcohol. Pulse rate in the majority of
patients in the both Etoh+Fli groups as well as in the high-dose Etoh + placebo group also met
orthostatic criteria at some time following dosing. The greatest number of subjects meeting
orthostatic criteria at any post-dose time point for each treatment group is shown in Table 81.
Table 81: Number (percentage) of subjects meeting orthostatic criteria for SBP or pulse at any
single post-dose time point

N=23

Low dose
Etoh +
placebo
N=24

1 (4)

5 (22)

2 (8)

2 (8)

16 (64)

13 (57)

12 (50)

12 (50)

N=24

High dose
Etoh +
placebo
N=25

SBP
decrease of
>20 mmHg

3 (13)

Pulse
increase of
>20 bpm

17 (71)

Vital sign
parameter

High dose
Etoh + Fli

Low dose
Etoh + Fli

Fli alone
N=24

Source: NDA 22-526 ser 0039 Module 5.3.4.1. SPR-12-03 study report, Table 9, p. 46.

This reviewer defined absolute values for clinically significant orthostatic vital signs as SBP <90
mmHg or pulse >100 bpm. Systolic blood pressure appeared to be particularly sensitive to the
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Flibanserin + ethanol combination. Pulse rate was most affected by the combination of
Flibanserin + high dose alcohol, followed by high dose alcohol alone. The number of subjects
meeting reviewer-defined clinically significant orthostatic vital sign criteria at any timepoint
post-dose is shown in Table 82.
Table 82: N (%) of subjects meeting reviewer-defined clinically significant orthostatic
vital sign criteria at any time point post-dose
Low dose
Etoh + Fli

Low dose
Etoh + pla

Fli alone

N=24 (100)

High dose
Etoh +
placebo
N=25 (100)

N=23 (100)

N=24 (100)

N=24 (100)

7 (29)

3 (12)

12 (52)

4 (17)

3 (13)

High dose
Etoh + Fli

SBP<90
mmHg

6 (25)
Pulse >100
18 (75)
15 (60)
12 (52)
13 (54)
bpm
Source: NDA 22-526 ser 0039, Module 5.3.4.1. SPR-12-03 study report, Table 14.3.4.3a, p. 113.

6. Sedation Visual Analog Scale
To assess for sedation, subjects completed a visual analog scale (VAS) on Day 1 of each period
at pre-dose and at 0.5, 1, 1.5, 2 and 4 hours post-dose. An increase in self-evaluated sedation
occurred in the first 1.5 to 2 hours in all treatment groups. The greatest increases in sedation
were observed in the Flibanserin + ethanol groups (see Table 83) and the effect was proportional
to ethanol dose.
Table 83: Baseline Mean and Mean Percent Change (SD) from Baseline
for Sedation on Visual Analog Scale
Timepoint

Baseline mean,
mm (SD)
Day 1, hour 0.5
Day 1, hour 1
Day 1, hour 1.5
Day 1, hour 2
Day 1, hour 4

High dose
Etoh + Fli

High dose
Etoh +
placebo

Low dose
Etoh + Fli

Low dose
Etoh + pla

Fli alone

16 (23)

16 (23)

16 (23)

16 (23)

16 (23)

-2 (18)
13 (28)
12 (29)
21 (26)
27 (30)

0.4 (19)
10 (23)
12 (26)
10 (27)
4 (26)

0.3 (11)
8 (21)
12 (20)
18 (22)
20 (21)

-0.1 (13)
7 (18)
12 (23)
10 (24)
-3 (15)

-7 (15)
-1 (11)
8 (18)
16 (21)
15 (26)

Source: NDA 22-526 ser 0039, Module 5.3.4.1. SPR-12-03 study report, Table 11, p. 48.

Reviewer’s comment:
Giving the long half-life of Flibanserin (~10 hours), assessment beyond 4 hours may be
needed to better elucidate the sedative effects of concomitant Flibanserin and alcohol
administration.
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7. Pharmacokinetic Results
Mean partial exposure of Flibanserin through 4 hours (AUC0-4) was similar among treatment
groups, as shown in Table 84.
Table 84: Arthmetic mean (SD) plasma flibanserin AUC0-4 in healthy subjects following a single
oral 100 mg dose of flibanserin given with and without ethanol
PK parameter
AUC0-4
(hr.ng/mL)

Treatment A
(0.8 g/kg Etoh +
Flibanserin 100 mg)

Treatment C
(0.4 g/kg Etoh +
Flibanserin 100 mg)

Treatment E
(Flibanserin 100 mg)

821 (431)

764 (313)

854 (345)

Source: NDA 22-526 ser 0039, Module 5.3.4.1. SPR-12-03 study report, Table 14, p. 56.

8. Other Safety Evaluation
There were no clinically meaningful differences in changes in oxygen saturation, ECG or
laboratory parameters among treatment groups.
9. Summary
• The combination of Flibanserin and alcohol resulted in an increase in adverse events of
somnolence, nausea, and dizziness compared to either substance alone, with the incidence
of such events being proportional to ethanol dose.
• The combination also resulted in an increase in self-reported sedation compared to either
substance alone; this effect was also proportional to ethanol dose.
• Single events of symptomatic orthostatic hypotension and syncope occurred in the
Flibanserin + low-dose ethanol group only.
• The combination of Flibanserin and alcohol led to orthostatic changes in systolic blood
pressure more often than when either substance was administered alone; the response was
also proportional to amount of ethanol consumed.
• Orthostatic changes in heart rate were observed in at least half of patients in all treatment
groups; the response was exaggerated by Flibanserin and increasing amounts of ethanol.
• More subjects receiving the combination experienced reviewer-defined clinically
significant hypotension (systolic blood pressures <90 mmHg) than in the singlesubstance groups.
Reviewer Clinical Conclusion:
Flibanserin combined with ethanol increases the risk of sedation and orthostatic
hypotension which is proportional to the amount of alcohol consumed.
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APPENDIX E: SSRI Study 511-114
“A 12-week, randomized, double-blind, placebo-controlled, Phase III safety trial of flibanserin
tablets (100 milligrams daily) in women taking a Selective Serotonin or SerotoninNorepinephrine Reuptake Inhibitor with decreased sexual desire and distress”
Trial Start date:
Trial End date:

January 27, 2010
January 11, 2011

1. Objectives
To assess the safety of flibanserin treatment compared to placebo in women taking an selective
serotonin reuptake inhibitor (SSRI) or serotonin-norepinephrine reuptake inhibitor (SNRI) and
who have symptoms of decreased sexual desire and related distress, including the safety of
withdrawal from flibanserin treatment.
2. Design and Conduct of the Study
This trial was a prospective, multi-center, 12-week, randomized, double-blind, placebocontrolled, parallel group study that compared the effects of flibanserin to placebo in premenopausal women, 18 to 50 years of age, who were taking an SSRI or SNRI, and who had
symptoms of decreased sexual desire and related distress.
The trial consisted of a two to four week screening period to ensure eligibility, followed by a
twelve-week, double-blind treatment period in which a total of 111 patients were randomized in
a 1:1:1 ratio to receive either
• Flibanserin 50 mg qhs x 2 weeks with up-titration to 100 mg qhs
• Flibanserin 100 mg qhs x 12 weeks
• Placebo qhs x 12 weeks.
During the treatment phase subjects were monitored for development of symptoms of
depression, anxiety and suicidality, using the Columbia-Suicide Severity Rating Scale (C-SSRS),
The Quick Inventory of Depressive Symptomatology-Self Report (16-item) (QIDS-SR 16) and
the Beck Anxiety Inventory (BAI) which were administered at each follow up clinic visit.
Following the 12-week double-blind treatment period, subjects completed a one week posttreatment assessment for adverse events occurring upon abrupt withdrawal of flibanserin.
The primary aim of the study was to assess safety. There were no primary efficacy endpoints in
this trial.
3. Entry Criteria:
Key Inclusion Criteria:
1. Pre-menopausal women aged 18-50 years with low sexual desire defined as a score of >15 on
the Female Sexual Distress Scale –Revised (FSDS-R) and a score of <9 on the Changes in
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2.
3.

4.

5.
6.
7.

Sexual Functioning Questionnaire-Female (CSFQ-F) desire/interest items at screening and
baseline visits.
Mild or remitted depressive disorder defined as a score of <11 onQIDS-SR16 and <16 BAI at
Screen and Baseline Visits. The depressive disorder must have been present for at least
twelve weeks at the time of the Baseline Visit according to the patient's medical records.
Decreased sexual desire and distress that had been present for at least four weeks at Screen
Visit as determined by the Clinical Interview for Female Sexual Dysfunction (FSD) Depression and Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text
Revision (DSM-IV-TR) criteria.
Taking the same SSRI (citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine or
sertraline) or SNRI (duloxetine, desvenlafaxine, venlafaxine) for three months and have been
on a stable dose for at least two months before the Screen Visit and plan to remain on this
same SSRI or SNRI throughout the trial and for one month after the completion of the trial.
No treatment for FSD in the two months before the start of the Screen Visit.
Using a medically acceptable method of contraception
Be in a stable, monogamous, heterosexual relationship for at least 12 months prior to the
screen visit.

Exclusion Criteria:
1. Use of any prohibited medications (see section) within 30 days before baseline
2. History of any of the following:
a. drug dependence or abuse within 12 months
b. Lifelong decreased sexual desire or hypoactive sexual desire disorder (HSDD)
according to the DSM-IV-TR criteria
c. sexual aversion disorder, substance-induced sexual dysfunction (other than SSRI or
SNRI-induced), dyspareunia, vaginismus, gender identity disorder, paraphilia or
sexual dysfunction due to a general medical condition
d. hysterectomy, PID, UTI, cervicitis, interstitial cystitis, vulvodynia, vaginal atrophy in
the 4 weeks prior to screen visit
e. inadequately controlled depression (score >11 on the QIDS-SR16 and/or score of >16
on the Beck Anxiety Inventory)
f. suicide attempt within the last 12 months or currently active suicidal ideation based
on investigator assessment during screening
g. other psychiatric disorders that could impact sexual function
h. significant neurologic disease (including dementia, stroke, brain trauma, multiple
sclerosis, epilepsy)
i. Hepatic impairment, peptic ulcer disease, liver function tests (LFTs) >2X upper limit
of normal (ULN), inflammatory bowel disease or GI bleeding
j. Uncontrolled hypertension
k. Cardiovascular disease including coronary artery disease (CAD), congestive heart
failure (CHF), significant arrhythmia
l. severe renal failure, plasma creatinine >6 mg/deciliter (dL), known history of chronic
glomerulonephritis.
m. Significant hematologic disease (sickle cell disease, anemia, leukopenia, neutropenia
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n. Significant respiratory disease
o. endocrinologic disorders including gonadotropic hormone disorders or
undiagnosed/uncontrolled diabetes mellitus, uncorrected thyroid dysfunction
p. HIV, AIDS or other clinically significant immunologic disorders
q. Cancer within the last 5 years
r. Uncontrolled glaucoma
3. Women who are pregnant or breastfeeding
Prohibited medications were anti-coagulant drugs (warfarin and heparin), anti-convulsant drugs,
anti-parkinsonian drugs, CNS stimulants, CYP3A inducers, metoclopramide, androgens, antiandrogens, estrogens and progestins (except as a constituent of a contraceptive method), antiestrogens, GnRH analogues, triptans, narcotic pain relievers, non-benzodiazepine prescription
sleep aids, antidepressants other than SSRI/SNRIS, anti-psychotics, benzodiazepines, mood
stabilizers, sedative/hypnotics, and vaginal lubricants.
4. Subject Disposition and Protocol Violations
One hundred eleven (111) patients were randomized to double-blind treatment. The drop-out
rate was highest among fixed dose flibanserin treated patients with only half of subjects
completing the trial (see Table 85).
Table 85: Patient Disposition, Study 511-114
Placebo

Up-titrated
100 mg qhs
45 (100)

Fixed
100 mg qhs
28 (100)

Total Treated N
38 (100)
(%)
Completed
35 (92.1)
39 (87)
15 (54)
3 (7.9)
6 (13.3)
13 (46.4)
Discontinued:
2 (5.3)
1 (2.2)
1 (3.6)
Adverse events
1 (2.6)
5 (11.1)
12 (42.9)
Other*
0
0
0
Lack of efficacy
* Includes non-compliance with protocol, consent withdrawn, lost to follow-up,
and other reasons such as no longer in a relationship.
Source: NDA 22-526 ser 0039, Module 5.3.5.1.511-114, Table 10.1:1, p. 55.

Reviewer’s comments:
The protocol called for patient discontinuation in the event of:
• Pregnancy
• Non-compliance with SSRI/SNRI (i.e. missing>3 days) at two visits
• Failure to take any study medication for >7 consecutive days.
Line listings for premature discontinuations were reviewed for flibanserin treated
subjects. For the 100 mg qhs fixed dose, “other” reasons for discontinuation were lost
to follow-up (n=4), withdrawal of consent (n=2), inability to swallow medication (n=1),
failure to take study medication >7 days (n=1), infrequent sexual encounters (n=2) and
inability to schedule follow-up study visit (n=1).
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For the up-titrated 100 mg qhs dose group, subjects discontinued due to missing >7 days
of study medication (n=1), other non-compliance with study medication (n=1), noncompliant with study visit window (n=1), withdrawal of consent (n=1) and use of
prohibited medication (n=1).
The significantly higher incidence of premature discontinuation among flibanserin
treated subjects suggests that non-compliance or withdrawal of consent may have been
due to poor tolerability of the drug combination, particularly with fixed dose flibanserin.
Up-titration seemed to improved tolerability as evidence by the significantly lower
premature discontinuation rate in this treatment group.

While the incidence of protocol violations was similar in placebo and flibanserin groups, the rate
of medication non-compliance was higher in flibanserin-treated subjects (Table 86).
Table 86: Protocol Violations, Study 511-114
Total treated N (%)
Protocol violations:
Prohibited medication
Medication non-compliance
Sexual desire/distress not
present
Depression/anxiety score
outside eligibility threshold

Placebo
38 (100)
4 (10.5)
0

Flibanserin (both groups)*
73 (100)
12 (16.4)
3 (4.1)
5 (6.8)

1 (2.6)

3 (4.1)

1 (2.6)

1 (1.4)

6 (15.8)

*includes the 45 patients who took flibanserin 50 mg qhs for the first 2 weeks followed by flibanserin 100 mg
qhs as well as the 28 patients who took flibanserin 100 mg qhs for the entire trial
Source: NDA 22-526 ser 0039, Module 5.3.5.1.511-114, Table 10.2:1, p 56.

5. Safety Evaluations
5.1 Extent of Exposure
The duration of exposure was lower for flibanserin than placebo treated patients as shown in
Table 87.
Table 87: Number and percent (%) of patients exposed to flibanserin during
the double-blind treatment period (treated set)
Total treated
Exposure (days):
>1
>7
>14
>28
>56
>84

Placebo
38 (100)

Flibanserin (both groups)
73 (100)

38 (100)
38 (100)
37 (97.4)
37 (97.4)
36 (94.7)
28 (73.7)

73 (100)
72 (98.6)
71 (97.3)
69 (94.5)
62 (84.9)
37 (50.7)

Source: NDA 22-526 ser 0039, Module 5.3.5.1.511-114, Table 12.1:1, p. 70.
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Reviewer’s comment:
The extent of exposure was significantly lower in flibanserin treated subjects, possibly
due to poor tolerability of the combination of an SSRI/SNRI with flibanserin.

5.2 Adverse Events
5.2.1 Serious adverse events
No deaths or serious adverse events occurred during the study.
5.2.3 Common Treatment Emergent Adverse Events
The incidence of adverse events was similar across treatment groups. The most common adverse
events in the flibanserin treatment groups (i.e. >1 patient in either flibanserin treatment group
and occurring more often than in placebo) are consistent with those observed in the flibanserin
phase 3 clinical trials. The adverse event rate was greatest in the fixed dose flibanserin group
(see Table 88).
Table 88: Common Treatment Emergent Events, Study 511-114
Preferred term

Placebo

Number of patients
Patients with any AE
Dizziness
Insomnia
Dry mouth

38 (100)
27 (71.1)
0
1 (2.6)
1 (2.6)

Up-titrated
100 mg qhs
45 (100)
29 (64.4)
1 (2.2)
2 (4.4)
3 (6.7)

Fixed
100 mg qhs
72 (100)
19 (67.9)
2 (7.1)
2 (7.1)
1 (3.6)

Source: NDA 22-526 ser 0039, Module 5.3.5.1.511-114, Table 15.3.2.1, p. 173.

5.2.4 Discontinuation due to Adverse Events
Two flibanserin-treated subjects discontinued prematurely due to adverse events – constipation
in one and fibrocystic breast disease in the other. Narratives follow:
Patient 51052 was a 40 year old female with a history of hypertension, ulcerative colitis,
endometriosis, migraines and major depression who developed constipation 7 days after
starting flibanserin 50 mg qhs. The intensity was moderate and the subject required no
therapy. The patient discontinued from the study and constipation resolved.
Reviewer’s comment:
As constipation is a known side effect of flibanserin, this reviewer agrees with the
investigator’s assessment regarding causality.
Patient 51053 was a 35 year old female with a history of major depression and seasonal
allergies who experienced an adverse event of benign cyst in left breast (MedDRA preferred
term fibrocystic breast disease) 12 days after starting flibanserin 100 mg qhs. The
investigator considered the event to be unrelated to study medication. The subject
discontinued from the study
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Reviewer’s comment:
Given the short interval between flibanserin initiation and development of the breast
cyst, it is highly unlikely that the event was drug-related.

5.2.5 Suicidality and Psychiatric Assessment
No adverse events of suicidal ideation, suicide, or suicide attempt were reported during this trial.
Suicidal ideation and suicidal behavior were assessed by the C-SSRS at each clinic visit
throughout the trial. No patients indicated a positive response on the C-SSRS for suicide
behavior or suicidal ideation during the double-blind treatment and post-treatment periods.
Depression and anxiety symptoms were assessed by the QIDS-SR16 and the Beck Anxiety
Inventory, respectively, at each clinic visit throughout the trial. Neither depression nor anxiety
was exacerbated during treatment in flibanserini0-treated subjects according to results of the
QIDS-SR16 and the BAI (see Table 89).
Table 89: QIDS-SR16 and BAI score transition from baseline to week 12 (LOCF)
Transition category
N (%)
QIDS-SR16
Remitted
No change
Worsened
Beck Anxiety Inventory
Remitted
No change
Worsened

Placebo
37 (100)

Flibanserin (total)
72 (100)

4 (10.8)
25 (67.6)
8 (21.6)

14 (19.4)
53 (73.6)
5 (6.9)

1 (2.7)
35 (94.6)
1 (2.7)

12 (16.4)
60 (82.2)
1 (1.40

Source: NDA 22-526 ser 0039, Module 5.3.5.1.511-114, Table 15.3.4.3: 2, p. 268.

5.2.6 Medication Withdrawal
During the week-long withdrawal period, one adverse event of dysphagia occurred following
flibanserin discontinuation compared to one event of insomnia and one of ovarian cyst in the
post-placebo group. No other adverse events were reported.
5.2.7 Other Safety Evaluation
There were no clinically important differences between flibanserin and placebo in laboratory
tests, ECG, or vital signs.
6. Summary
• Concomitant administration of an SSRI or SNRI with flibanserin increased the incidence
of dizziness and insomnia.
• There were no reports of suicidality during the trial and no indication of exacerbation of
depression/anxiety for the combination of flibanserin and an SSRI/SNRI based on
reported adverse events and periodic PRO assessments.
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•
•
•
•

The incidence of premature discontinuation from the trial was significantly greater
among flibanserin-treated subjects, particularly those in the fixed dose group.
No clinically meaningful differences were noted between flibanserin and placebo groups
with respect to laboratory evaluation, ECG or vital signs.
There was no evidence of withdrawal symptoms following abrupt discontinuation of
flibanserin.
These data do not preclude co-administration of flibanserin with an SSRI or SNRI, but
up-titration of flibanserin is recommended upon initiation in patients taking SS/NRI
medication to improve tolerability and reduce adverse events.

Reviewer Clinical Conclusion:
For patients who tolerate the combination of flibanserin with an SS/NRI, adverse event
data and PRO psychiatric health assessments suggest that the combination does not
increase the risk to patients. The small sample size does limit interpretation of study
results. Up-titration of flibanserin is recommended upon initiation in patients already
taking SS/NRIs to improve tolerability and reduce adverse events.
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FDA CENTER FOR DRUG EVALUATION AND RESEARCH

MEMORANDUM
DATE:

August 27, 2010

TO:

NDA 022526
Girosa (flibanserin)
Boehringer Ingelheim Pharmaceuticals, Inc.

FROM:

Julie Beitz, M.D.
Director, Office of Drug Evaluation III

RE:

Complete Response Action for NDA 022526

Flibanserin is a post-synaptic 5-HT1A agonist and 5-HT2A antagonist that has been
evaluated for the treatment of hypoactive sexual desire disorder (HSDD) in
premenopausal women. Flibanserin is a new molecular entity. The recommended dose
is 100 mg orally to be taken once daily at bedtime with or without food. This
memorandum documents my concurrence with the Division of Reproductive and
Urologic Product’s (DRUP’s) recommendation for a complete response action for
flibanserin.
Before flibanserin may be approved the applicant will need to 1) provide substantial
evidence that flibanserin is effective for the treatment of HSDD in premenopausal
women, and 2) provide sufficient information about flibanserin to determine that the drug
is safe for use under the conditions prescribed, recommended or suggested in its proposed
labeling. Product labeling remains unresolved at this time. There are no deficiencies
involving chemistry, manufacturing or controls. FDA’s inspections of manufacturing
facilities are reported to be satisfactory.
Regulatory History
NDA 022526 was submitted on October 27, 2009 and was granted a standard review.
This application was presented before the Reproductive Health Drugs Advisory
Committee on June 18, 2010. A majority of committee members (10 of 11) voted that
the applicant had not provided sufficient evidence of overall efficacy for flibanserin for
the treatment of HSDD in premenopausal women compared to placebo. The applicant
also had not provided sufficient information regarding the potential for drug-drug
interactions involving flibanserin, or its long-term safety. Therefore, committee members
voted unanimously that the applicant had not demonstrated that the overall risk/benefit
profile of flibanserin for the treatment of HSDD in premenopausal women was

acceptable. Suggestions for premarketing studies to further evaluate the safety and
efficacy of flibanserin were provided. At the request of the applicant, DRUP held a faceto-face meeting on July 22, 2010 to discuss 1) the selection of an adequate measure for
HSDD-related sexual desire in clinical trials, and 2) possible strategies to address the
safety concerns raised at the AC meeting.
Clinical Pharmacology
The mechanism of action of flibanserin is unknown, but is believed to be related to its
effects on dopamine, norepinephrine, and serotonin activities in the central nervous
system.
Flibanserin is rapidly absorbed, with 90% of the dose reaching the systemic circulation as
flibanserin or its metabolites. After oral administration of 100 mg qd, the median Tmax is
1 hour; steady state is achieved after 3 days. The mean terminal half-life of flibanserin at
steady state is 11.4 hours. Flibanserin is extensively metabolized by CYP3A4 and only
to a minor extent by CYP2D6.
The pharmacokinetic profiles of four flibanserin dosing regimens were evaluated in a
study of 61 women with HSDD dosed in the morning in a fasted state (25 mg bid, 50 mg
qd, 50 mg bid, and 100 mg qd). An increase in steady state AUC and Cmax with
increasing flibanserin dose was observed.
Concomitant medications. The applicant submitted information demonstrating
clinically important alterations in the pharmacokinetic profile for flibanserin when coadministered with a strong CYP3A4 inhibitor or inducer. The major findings were:
Co-administration of flibanserin with a strong CYP3A4 inhibitor in 24 healthy female
subjects increased flibanserin plasma concentrations. Ketoconazole 400 mg administered
daily for 5 days increased flibanserin 50 mg single-dose exposure (AUC0-inf) by 4.6-fold
and Cmax by 1.8-fold relative to the values for flibanserin alone. The terminal half-life of
flibanserin increased to 16 hours. In addition, dizziness, fatigue, nausea, vomiting and
somnolence were more frequently reported with ketoconazole co-administration than
with flibanserin alone.
Although the recommended 100 mg dose of flibanserin was not formally studied,
flibanserin plasma concentrations are expected to be even higher when this dose is coadministered with a strong CYP3A4 inhibitor. Thus, tolerability of the recommended
flibanserin dose, taken in the presence of a strong CYP3A4 inhibitor, is expected to be
poor. Flibanserin pharmacokinetics were not studied in the presence of moderate or mild
CYP3A4 inhibitors. The applicant’s proposed labeling states that co-administration of
flibanserin with strong CYP3A4 inhibitors is not recommended; no recommendation is
offered regarding co-administration of flibanserin with moderate or mild CYP3A4
inhibitors.
Since oral hormonal contraceptives are commonly prescribed to premenopausal women,
the applicant conducted a study to assess the effects of flibanserin on the pharmacokinetic
profile of an oral contraceptive product containing ethinyl estradiol 30 µg and
levonorgestrel 150 µg. Flibanserin co-administration (100 mg daily for 14 days) did not
appreciably alter the pharmacokinetic profile of the oral hormonal contraceptive
components. The pharmacokinetic profile of flibanserin, however, was not assessed in
this study. Use of oral contraceptives in phase 3 HSDD clinical trials of flibanserin was
associated with increased reports of dizziness and fatigue in flibanserin-treated women as
2

compared to placebo-treated women. The applicant performed a meta-analysis of phase
1 trials in which subjects were taking flibanserin and oral contraceptives that found an
increase in adverse events with co-administration, suggesting that oral contraceptives
may be acting as weak CYP3A4 inhibitors thereby increasing plasma concentrations of
flibanserin. A full report of this meta-analysis has been requested.
Conversely, co-administration of flibanserin with a strong CYP3A4 inducer decreased
flibanserin plasma concentrations. Rifampicin 600 mg administered daily for 10 days
decreased flibanserin 100 mg single-dose (AUC0-inf) exposure 22-fold and Cmax 10-fold
relative to the values for flibanserin alone. The applicant’s proposed labeling states that
(b) (4)

Co-morbid conditions. When single oral doses of flibanserin 50 mg were administered
to subjects with mild or moderate hepatic impairment, total exposure (AUC0-inf) was
increased 4.5- and 2.6-fold respectively, and the terminal half-life was longer for both
groups (26 hours) as compared to healthy subjects. Very few adverse events were
reported in this small study (n=14 with hepatic impairment). Subjects with severe hepatic
impairment have not been studied and there are no studies of the recommended
flibanserin dose of 100 mg in subjects with hepatic impairment. A larger effect on total
exposure is possible at the higher dose. Subjects with hepatic impairment (LFTs > 2
times the upper limit of normal) were not eligible for enrollment in phase 3 HSDD
(b) (4)
clinical trials of flibanserin. In the proposed label,
Exposure-response relationship for adverse events. Adverse event information was
collected in a phase 1 trial involving male and female healthy volunteers administered
different dosing regimens of flibanserin ranging from 20 mg tid to 100 mg tid. The
frequency of headache, dizziness, fatigue and nausea increased with increasing exposure.
CNS effects were highest for the dosing regimens with the highest flibanserin exposures
(i.e., 100 mg bid and 100 mg tid). The adverse event profile of these supra-therapeutic
dose regimens reinforces the concerns raised regarding co-administration of flibanserin
with strong CYP3A4 inhibitors or administration of flibanserin in patients with hepatic
impairment, scenarios shown to result in increased drug exposures.
Non-Clinical Findings
Flibanserin was not genotoxic in both bacterial and mammalian test systems.
Carcinogenicity studies with flibanserin have shown a higher incidence in mammary
tumors in mice (females only) at doses 3 and10 times the human daily dose. No increase
in tumor incidence was observed in rats suggesting that the finding in mice may be
species-specific. The mouse findings are not thought to represent a carcinogenic risk to
humans.
In reproductive toxicity studies in rats, flibanserin induced sporadic malformations at
doses > 16-fold the recommended human daily dose (based on body surface area,
mg/m2). However, these findings were not observed in rabbits. There are no adequate
(b) (4)
and well-controlled studies of flibanserin in pregnant women.
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Efficacy
HSDD is one of four conditions that collectively make up Female Sexual Dysfunction
(FSD). HSDD is defined as the persistent or recurrent deficiency or absence of sexual
thoughts, fantasies, and/or desire for sexual activity, which causes marked distress or
interpersonal difficulty. There are currently no FDA-approved drugs for the treatment of
HSDD or any other component of FSD.
The effects of flibanserin on HSDD were evaluated in two 6-month, randomized,
placebo-controlled clinical trials enrolling a total of 2461 premenopausal women with
HSDD (1768 on flibanserin and 693 on placebo) in the US and Canada. Various dosing
regimens of flibanserin were evaluated; a total of 685 women received flibanserin 100
mg qhs. Each trial consisted of a 4-week baseline period followed by a 24-week blinded
treatment period.
The mean duration of HSDD in these women was approximately 5 years. The mean age
of enrollees was 36 years. The majority of women were married and in their present
relationship an average of 10 years. The trial protocols listed numerous exclusions
precluding subject enrollment. In particular, women were not eligible for enrollment if
they were taking a prohibited medication (see Safety section below), had a history of
major depressive disorder within 6 months of the screening visit or any psychiatric
disorder that could influence sexual function, compliance or safety, or if they had a recent
major life stress or relationship discord that could interfere with sexual activity.
Efficacy assessments included: 1) the number of satisfying sexual events (SSEs) per 28
days, as recorded by the woman in an electronic diary (eDiary), 2) the sexual desire score
per 28 days, as recorded by the patient in an eDiary, 3) the sexual desire domain of the
Female Sexual Function Index (FSFI-SD, questions 1 and 2), 4) Question 13 of the
Female Sexual Distress Scale-Revised (FSDS-R), and 5) the FSDS-R total score.
Assessment of SSEs and sexual desire using the eDiary were protocol-specified coprimary endpoints; assessment of HSDD-related distress was a secondary endpoint.
Satisfying sexual events. Change in SSEs was defined as the change from the 4-week
baseline to weeks 21-24 in the monthly count of SSEs as obtained with the eDiary
questions: “Did you have a sexual event?” and “Was the sex satisfying for you?”
Flibanserin-treated women reported a significantly greater change in the number of SSEs
as compared to placebo-treated women: 1.9 vs. 1.1 (p=0.024) and 1.6 vs. 0.8 (p=0.005),
respectively, in the two trials.
Sexual desire. The protocol-specified measurement of sexual desire was defined as the
change from the 4-week baseline to weeks 21-24 in the 28-day sum of daily responses
recorded in the eDiary in response to the question: “Indicate your most intense level of
sexual desire,” and was rated 0 to 3 (range 0 to 84 per 28 days). The change in sexual
desire score in flibanserin-treated women was not distinguishable from that in placebotreated women in the two trials. The FDA statistical reviewer noted that a beneficial
effect on sexual desire was greatest among subjects with low baseline eDiary sexual
desire item scores.
The applicant presented an alternative assessment of sexual desire using the FSFI, a 4week recall questionnaire consisting of 19 questions assessing 6 domains (desire, arousal,
lubrication, orgasm, satisfaction, and pain). Unlike the eDiary sexual desire item,
questions 1 and 2 of the FSFI (i.e., the FSFI-SD) assessed both the frequency and
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intensity of sexual desire. Compared to placebo-treated women, flibanserin-treated
women reported a greater change from baseline in sexual desire as measured by the FSFISD in the two trials. FDA and Advisory Committee members raised concerns about use
of the FSFI-SD for this assessment citing that a 4-week recall could introduce recall bias;
a more frequent assessment, i.e., daily, might be preferable. Further, FDA and most
Advisory Committee members (9 of 11) agreed that post-hoc analyses of sexual desire
using the FSFI-SD should be considered exploratory given that the applicant’s prespecified analyses were to be based on use of the eDiary sexual desire item.
HSDD-related distress. The protocol-specified measurement of sexual distress used the
FSDS-R, a 7-day recall questionnaire. Question 13 of the FSDS-R asked “How often did
you feel bothered by low sexual desire?” Analyses of the FSDS-R total score and of
Question 13 alone were performed. Flibanserin-treated women indicated that they
experienced less distress than placebo-treated women.
Efficacy Summary. The review team recommends, and I concur, with the need for
additional efficacy information pre-approval regarding the use of flibanserin in the
treatment of premenopausal women with HSDD. The following specific deficiencies and
recommendations for addressing them will be re-iterated in the complete response letter.
1. There is lack of substantial evidence that flibanserin is effective for the treatment of
hypoactive sexual desire disorder in premenopausal women.
Two randomized placebo-controlled trials demonstrated a statistically significant change
from baseline in the number of satisfying sexual events (SSEs), one of two co-primary
endpoints, for flibanserin relative to placebo. However, a statistically significant
improvement for flibanserin relative to placebo was not demonstrated for the change
from baseline in the second co-primary endpoint, the eDiary sexual desire item measured
daily over 24 weeks. Flibanserin treatment was associated with reduced HSDD-related
distress, evaluated by the Female Sexual Distress Scale-Revised (FSDS-R). While
results on sexual desire as measured by the sexual desire domain of the Female Sexual
Function Index (FSFI-SD) favored flibanserin, we do not believe that it is appropriate to
disregard the negative results obtained with the pre-specified eDiary sexual desire item
analyses in favor of the positive results obtained using another instrument.
In addition, the entry criteria for subjects enrolled in these controlled clinical trials were
very restrictive, precluding a full clinical evaluation of efficacy in the target population of
women who experience HSDD.
We recommend that the applicant conduct an additional blinded, placebo-controlled
clinical trial to assess the effects of flibanserin on SSEs and sexual desire (as co-primary
endpoints), and HSDD-related distress (as a key secondary endpoint). If the applicant
uses an instrument other than the eDiary employed in the trials submitted in this NDA,
the instrument that is used to measure sexual desire should have adequate content
validity, including recall validity, and acceptable measurement properties when used to
evaluate premenopausal women with HSDD, consistent with the concepts set forth in the
“Guidance for Industry: Patient-Reported Outcome Measures: Use in Medical Product
Development to Support Labeling Claims”, December 2009. The applicant should
provide evidence that the assessment schedule of the instrument that is used to measure
sexual desire can adequately capture the subject's entire range of experiences over the
assessment period (i.e., four weeks).
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The trial should have less restrictive entry criteria compared to previously conducted
HSDD clinical trials with respect to the presence of co-morbid conditions in enrolled
subjects, and use of concomitant medications including dietary supplements. For
example, women with mild forms of depression and anxiety should be included, as long
as the HSDD is not a function of the underlying psychiatric diagnosis. Subjects taking
commonly prescribed medications, including centrally acting drugs such as triptans,
should also be enrolled.
We also recommend that the applicant submit the trial protocol for a special protocol
assessment prior to initiating this trial.
2. There is insufficient information to characterize the efficacy of the recommended
dose of flibanserin in the presence of moderate CYP3A4 inducers.
Co-administration of flibanserin with a strong CYP3A4 inducer resulted in markedly
reduced flibanserin plasma concentrations. We believe the magnitude of this effect is
such that flibanserin efficacy in HSDD patients co-administered strong CYP3A4 inducers
would be seriously compromised.
We recommend that the applicant conduct a drug-drug interaction study to evaluate the
effect of co-administration of a moderate CYP3A4 inducer on the pharmacokinetic
profile of flibanserin 100 mg.
Safety
The clinical trials in HSDD enrolled generally healthy women. The list of prohibited
medications on treatment was lengthy, and included SSRIs/SNRIs, CNS stimulants,
fertility agents, hormonal agonists and antagonists, anti-epileptics, controlled sedatives,
narcotics, triptan antimigraine agents, and non-benzodiazepine sleep aids.
As of November 2009, a total of 5,018 women in HSDD clinical trials were evaluable for
safety, including 2,938 who received at least one dose of flibanserin 100 mg qhs. The
most common adverse reactions reported with flibanserin use in clinical trials were:
dizziness, nausea, fatigue, somnolence and insomnia. The majority of these events were
mild to moderate in intensity, emerged during the first two weeks of treatment and
resolved during treatment. Despite the same total daily dose, premature treatment
discontinuations were less common and adverse events of dizziness, fatigue and
somnolence were reported less frequently with administration of flibanserin 100 mg at
bedtime than with 50 mg bid.
In phase 2/3 placebo-controlled HSDD clinical trials, a slightly higher incidence of
depression was reported among women treated with flibanserin 100 mg qhs (4.2%) as
compared to flibanserin 50 mg qhs (3.0%) or placebo (3.1%). None of the reported
events were considered serious. In the entire HSDD clinical trial experience (n=5018),
there were six reports of suicidal ideation, and one report of a suicide attempt. This
woman was receiving flibanserin 100 mg qhs. At screening, she had not reported any
significant past medical history, and scored a “0” on the Beck Scale for Suicide Ideation;
after the event she disclosed a history of depression. The woman was hospitalized and
recovered from the event. Treatment with flibanserin was not thought to have
contributed to the event. Given its purported mechanism of action, flibanserin would be
considered to have antidepressant properties. Class labeling for anti-depressants,
including a boxed warning regarding the risk of suicidality, as well as other relevant class
warnings and precautions, will be recommended for flibanserin, if it is approved.
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In phase 2/3 HSDD placebo-controlled clinical trials, the incidence of syncope in women
treated with flibanserin 100 mg qhs was 0.7% as compared to 0.3% in women treated
with either 50 mg qhs or placebo. Although no significant effects on blood pressure or
pulse were noted in flibanserin-treated subjects in clinical trials, a report of circulatory
collapse was reported in a 34 year old woman on flibanserin 100 mg qhs for 11 days.
She had a past medical history of hypotension and orthostatic dysregulation. She was
hospitalized for a concussion and released after 24 hours. The investigator did not
consider this event to be related to flibanserin.
Concomitant medications. A total of 445 flibanserin-treated subjects took oral
hormonal contraceptives along with flibanserin in phase 3 HSDD clinical trials. Reports
of dizziness and fatigue were more common among flibanserin-treated women taking
hormonal contraceptives as compared to those on flibanserin alone (n=556).
Despite protocol exclusions, some women did use prohibited medications in flibanserin
phase 3 HSDD clinical trials. Twenty-eight flibanserin-treated subjects took
SSRIs/SNRIs. Reports of anxiety, depression, dizziness, insomnia, somnolence,
increased blood pressure, and paresthesias were more common among flibanserin-treated
women taking SSRIs/SNRIs than those who were not on SSRIs/SNRIs. Thirty-six
flibanserin-treated subjects took triptans for treatment of migraine and cluster headaches.
Reports of somnolence and depression were more common among flibanserin-treated
women taking triptans than those who were not taking triptans. The safety of flibanserin
use in women ingesting alcohol has not been formally evaluated in clinical trials.
Accidental injury. There was a small increase in the frequency of reports of accidental
injury (falls, automobile accidents, etc.) with doses of flibanserin greater than or equal to
100 mg qhs compared to placebo, and the incidence of these events appeared to be doseproportional. Thus, the risk of these adverse events may increase in patients with comorbidities or taking concomitant medications that increase flibanserin plasma
concentrations. The root cause of these events (e.g., drug-related somnolence, syncope,
depression-related inattention, or other causes) is not known.
Use by nursing mothers. It is not known whether flibanserin is excreted in human
breast milk; flibanserin has been detected in milk of lactating rats.
Pediatric Use. Use of flibanserin in pediatric patients is not indicated.
Abuse potential. Flibanserin is active in the CNS, has sedative properties and there is
evidence that it produces physical dependence. These properties are suggestive of a drug
with abuse potential. However, in the absence of a human abuse potential study, it is not
possible to draw definitive conclusions about the abuse potential of flibanserin.
Safety Summary. The review team recommends, and I concur, with the need for
additional safety information pre-approval regarding the use of flibanserin in the
treatment of premenopausal women with HSDD. The following specific deficiencies and
recommendations for addressing them will be re-iterated in the complete response letter.
1. There is insufficient information to characterize the safety profile of the
recommended 100 mg dose of flibanserin in premenopausal women with HSDD who
have co-morbid conditions or ingest concomitant medications including dietary
supplements, or alcohol. To address this deficiency, we recommend that the
applicant:
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a. Enroll a broad population of premenopausal women with HSDD in ongoing or
future placebo-controlled HSDD clinical trials of flibanserin, including for
example, women with mild psychiatric conditions, assuming the HSDD is not a
function of the underlying psychiatric diagnosis, and women taking commonly
prescribed concomitant medications, including centrally acting drugs.
b. Complete the ongoing 12-week, double-blind, placebo-controlled study to assess
the safety of concomitant use of flibanserin 100 mg daily with selective serotonin
or norepinephrine reuptake inhibitors. Special attention should be paid to the
possibility of exacerbation of depression in subjects with a prior history of major
depressive disorder.
c. Conduct a drug-drug interaction study to determine the effect of simultaneous
administration of flibanserin 100 mg with alcohol. This study should assess the
tolerability and effects on pharmacodynamic endpoints, such as blood pressure
and orthostatic vital signs, in flibanserin-treated subjects ingesting alcohol as
compared to subjects on flibanserin alone.
d. Conduct a pharmacokinetic, pharmacodynamic, safety study in healthy
premenopausal women ingesting supra-therapeutic doses of flibanserin to assess
the effect of such exposure on orthostatic vital signs and the risk of syncope.
e. Conduct a drug-drug interaction study to evaluate the pharmacokinetic profile and
safety of flibanserin 100 mg when co-administered with moderate CYP3A4
inhibitors.
f. Submit the final report of a meta-analysis of phase 1 pharmacokinetic and safety
data in women who received oral contraceptives and various doses of flibanserin
concomitantly. A determination of the need for a drug-drug interaction study to
evaluate the pharmacokinetic profile and safety of flibanserin 100 mg when coadministered with weak CYP3A4 inhibitors will be made after FDA has
completed its review of this meta-analysis.
2. There is insufficient information to assess the risk of accidental injury associated with
the use of flibanserin and to assess the root cause of these events (e.g., drug-related
somnolence, syncope, depression-related inattention, or other causes).
We recommend that the incidence of accidental injury (e.g., falls, automobile accidents,
etc.) be assessed in flibanserin- and placebo-treated subjects enrolled in ongoing and
future HSDD clinical trials of flibanserin.
3. Flibanserin is active in the CNS, has sedative properties, and there is evidence that it
produces physical dependence. These properties are suggestive of a drug with abuse
potential. However, in the absence of a human abuse potential study, it is not
possible to draw definitive conclusions about the abuse potential of flibanserin.
The applicant should conduct a human abuse potential study in individuals with a history
of sedative abuse and, pursuant to 21 CFR 314.50(d)(5)(vii), submit a proposal to
schedule flibanserin in the Controlled Substances Act (CSA) and reasons for the
proposal. We recommend that the applicant submit the protocol for review prior to
initiating the study.
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Tradename Review
The Division of Medication Error Prevention and Analysis (DMEPA), in consultation
with the Division of Drug Marketing, Advertising, and Communications (DDMAC),
have concluded that the tradename “Girosa” is conditionally acceptable. The proposed
proprietary name, Girosa, will be re-reviewed 90 days prior to the approval of the NDA.
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Recommendation:

1. Introduction
This NDA seeks marketing approval for a new molecular entity, flibanserin, for the treatment
of hypoactive sexual desire disorder (HSDD) in premenopausal women.
HSDD is one of four conditions that collectively make up the disorder known as Female
Sexual Dysfunction (FSD). HSDD is defined as the persistent or recurrent deficiency or
absence of sexual thoughts, fantasies, and/or desire for sexual activity, which causes marked
distress or interpersonal difficulty. Low sexual desire may be associated with low sexual
activity, sexual arousal problems or orgasm difficulty.
There are currently no FDA-approved drugs for HSDD or any other component of FSD. A
transdermal testosterone patch is approved for HSDD in several European countries. In the
US, available treatment includes behavioral and psychological therapy. Testosterone,
approved for male indications, is used off-label by some healthcare providers to treat FSD.
The Applicant conducted seven phase 3 studies in support of this marketing application, two of
which were considered pivotal in support of the safety and efficacy of flibanserin. The
Division’s determination regarding the efficacy of flibanserin was based primarily on the two
North American randomized, double-blind, placebo-controlled trials that evaluated several
doses of flibanserin, including the 100 mg at bedtime (qhs) dose proposed for marketing. The
safety review considered all studies conducted in the HSDD population, and also drew upon
data from data conducted in earlier development of the product for Major Depressive Disorder
(MDD).
The major issues addressed in this review involve the Applicant’s failure to demonstrate
efficacy on one of the co-primary efficacy endpoints – change from baseline in sexual desire –
and the Applicant’s proposal to use another instrument (previously used as a secondary
endpoint instrument) to assess the treatment effect on desire. In addition, the Applicant’s
many restrictions on study eligibility resulted in a study population comprising generally
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healthy women on few concomitant medications, and it is unclear how widely the safety and
efficacy results obtained in such a population can be generalized to the likely target population
of users were the drug to be approved. Finally, there are concerns about an exposure-response
relationship seen with adverse events, particularly where there appear to be a number of
potential drug-drug interactions (DDIs) and other intrinsic and extrinsic factors that may result
in increased exposure to flibanserin.
2.

Background

2.1 DESCRIPTION OF PRODUCT
Flibanserin is a post-synaptic 5-hydroxytryptamine (5-HT) 1A agonist and 5-HT2A antagonist
that has been evaluated for indications of MDD and for the treatment of HSDD in
premenopausal women. In addition to its activity at serotonin receptors, flibanserin binds with
moderate affinity to 5-HT2B, 5-HT 2C and dopamine D4 receptors. There are no currently
marketed products with the same neurotransmitter activity as flibanserin.
Evidence from a variety of sources suggests that the neurotransmitter serotonin may have a
role in HSDD by acting excessively as a sexual satiety signal. Serotonergic agents such as the
selective serotonin reuptake inhibitors (SSRIs) inhibit all phases of sex including desire,
arousal, and orgasm. Addition of the 5-HT1A receptor partial agonist, buspirone, to SSRI
treatment has been shown to counteract these negative sexual side effects. The 5-HT1A
receptor mediates inhibitory neurotransmission. Flibanserin, as a full 5-HT1A receptor
agonist, is presumed to have similar or even more pronounced pro-sexual effects as buspirone.
Stimulation of the serotonin 5-HT2A receptor in male rodents has been associated with
decreased sexual behavior. Thus, 5-HT2A antagonism is theorized to have pro-sexual effects.
Supporting this notion is the fact that nefazodone, an SSRI with inherent 5-HT2A receptor
antagonist activity, has fewer negative sexual side effects than do other SSRIs that do not
display such activity. Flibanserin has been shown to block central 5-HT2A receptors, and thus
might reverse sexual inhibition caused by an excess of serotonin activity in the brain.
Although flibanserin’s effect is believed to be related to its activity at the 5-HT1A and
5-HT2A receptors, its mechanism of action in the treatment of HSDD is unknown.
Flibanserin was originally studied in males and females for the treatment of MDD. In phase
2a depression trials, in which flibanserin failed to demonstrate efficacy on the primary
endpoint, little sexual dysfunction was noted. For that reason, in all four phase 2b depression
studies, a sexual function questionnaire was included in order to compare flibanserin to an
approved antidepressant and to placebo in its effect on sexual function. Although the phase 2b
trials failed to demonstrate consistent efficacy for depression, flibanserin was found to be
superior to both placebo and active comparator with respect to the question “How strong is
your sex drive?” on the questionnaire. This finding was the basis for the Applicant’s decision
to pursue the indication of HSDD in premenopausal women.
Flibanserin has not been approved for marketing elsewhere in the world.
2.2 Regulatory History
(b) (4)
The Applicant opened IND
in October 1996, initially to study flibanserin for treatment
of MDD, and then later, of female sexual dysfunction (FSD). The IND was originally with the
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Division of Neuropharmacological Drug Products, and was transferred to the Division of
Reproductive and Urologic Products (DRUP) in May 2002 as the Applicant transitioned into
the FSD development program. DRUP reviewed phase 2 data to evaluate proof of concept in
the treatment of HSDD in premenopausal women in 2002, and provided general advice
regarding the phase 3 program.
Throughout the development program for flibanserin for the treatment of HSDD, the Division
and the Applicant had regular interactions. Key points and agreements conveyed to the
Applicant regarding the phase 3 safety and efficacy studies are:
• The co-primary efficacy endpoints should be change from baseline in SSEs and desire,
both to be measured by subject responses in an electronic diary (eDiary).
• The Division recommended testing and cognitive debriefing by pilot users of the
eDiary, particularly when a new daily question about level of sexual desire was added.
• Success on the co-primary efficacy endpoints would require demonstration of both
statistical significant and clinically meaningful treatment effects.
• Decrease in distress related to HSDD should be a key secondary endpoint.
• The Female Sexual Function Index (FSFI) was discussed with the Applicant by both
the Division and the FDA Study Endpoints and Label Development (SEALD) team.
Significant limitations of the FSFI as an endpoint instrument were noted, including the
following:
o use of four-week recall, because of the concern about recall bias
o lack of determination of what magnitude of change in the FSFI would
constitute a meaningful treatment effect.
The protocol for Study 511.70 (protocols for Studies 511.71 and 511.75 were to be identical)
was submitted for review under Special Protocol Assessment. The Division generally agreed
with the planned methods of data collection and analysis for the endpoints of desire and
distress. However, formal agreement was not reached. Specific issues included:
• Concern about use of the Female Sexual Dysfunction Scale-Revised (FSDS-R) to
collect information on distress due to HSDD, because it measures distress related to a
variety of diverse FSD complaints
• Need to evaluate the clinical meaningfulness of the treatment benefit with respect to
SSEs, desire and distress. The Division noted that the proposed responder analysis
could serve this purpose, provided that the criteria for defining a responder on each
endpoint “should be validated by the level of change that subjects themselves perceive
as a meaningful improvement.” The Applicant should specify the procedure to be used
to determine clinical meaningfulness. Failure to demonstrate a statistically significant
benefit of flibanserin over that of placebo in the responder analyses would be a review
issue.
The Division held a pre-NDA meeting with the Applicant in 2007 and the following items
were discussed:
• The plan to evaluate SSEs as a calculated count to standardize over a four-week
evaluation was of concern; however, as the Division had previously agreed to this plan,
it would continue to accept this calculation. The Division requested that a sensitivity
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•
•

•

•

•
•

analysis also be provided, using only those SSEs actually reported, even if the
reporting interval fell short of 28 days.
Missing data on desire would be imputed by using the average daily desire score from
non-missing days; this was acceptable to the Division, although a similar sensitivity
analysis using only reported data was requested.
The Division did not recommend use of the total FSDS-R as the instrument to evaluate
distress. The Division requested that the Applicant evaluate change in distress using
Item 13 on the FSDS-R, which is specific to distress related to HSDD. Imputation of
missing data by last observation carried forward (LOCF) for this item would be
acceptable.
The Applicant planned to use desire and SSE data for a given four-week interval only
where at least 14 days of data were recorded. The Division encouraged the Applicant
to use a sliding window (using data from the most recent previous four-week interval)
whenever there were < 21 days of data collected in a four-week interval.
The proposal for determining responder criteria for SSEs, desire and distress (an
anchor-based analysis using the Patient Global Impression – Improvement [PGI-I],
with mean change from baseline in each of the three major endpoints calculated for
each level of response on the PGI-I) was acceptable.
The definition of the Full Analysis Set (women randomized who received at least one
dose of study drug and had at least one on-treatment efficacy assessment), to be used as
the primary analysis population, was acceptable.
The plan to address data that is missing due to missed visits by using LOCF and mixed
model approaches, depending on the pattern of missing data, was acceptable.

In 2008, the Applicant initially requested a meeting to discuss a proposed change to the desire
co-primary endpoint prior to unbinding Studies 511.70 and 511.71. The meeting request was
withdrawn for unspecified reasons, but later resubmitted, and the Division and the Applicant
met in January 2009 to discuss the Applicant’s proposal to use the desire items from the FSFI
as the instrument to assess the desire endpoint. The Applicant indicated that the desire
endpoint based on the e-diary had failed to attain statistical significance in Studies 511.70,
511.71 and 511.75. The Division provided the following guidance:
• The Division will not accept the FSFI desire items as the primary measure of desire in
Studies 511.70, 511.71 and 511.75, as failure to meet an efficacy endpoint does not
constitute an acceptable reason to alter a prespecified and agreed-upon endpoint.
• If evidence of appropriate validation were provided, the Division might consider the
FSFI desire items as appropriate measures of sexual desire. However, the re-analysis
of the current studies using this endpoint is considered exploratory and hypothesisgenerating, and an additional trial with the FSFI desire items as a prespecified coprimary efficacy endpoint instrument would be required to demonstrate efficacy based
on these items.
• The Division would consider a revision to the protocol for ongoing (not yet unblinded)
European Study 511.77, to elevate the FSFI desire items to a prespecified endpoint that
would be analyzed in a hierarchical manner if the SSE endpoint attained statistical
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•

significance. The Applicant would like to propose this as a confirmatory study if the
Division agreed that the FSFI had been adequately validated.
The Division noted that responder criteria were being determined using the difference
between “minimally changed” and “no change” on the PGI-I. The Division noted that
this might represent a minimally detectable change, rather than the desired minimum
clinically important difference. For this reason, DRUP requested that responders be
defined as those having a change greater than the criterion.

The Division reviewed the revised protocol for Study 511.77, which proposed to elevate the
secondary endpoint of the desire items on the FSFI to a prespecified endpoint that would be
analyzed in a hierarchical manner if the primary endpoint, change in SSEs, attained statistical
significance. The revision also deleted the eDiary desire score as the protocol-specified key
secondary endpoint of the trial. The Division found the proposed revisions acceptable but
noted that “we reserve comment on the weight that will be accorded this study (i.e., whether it
will be considered a pivotal or supportive study) until the data regarding the development and
validation of the ... [FSFI] desire items have been submitted by you and reviewed by the
Division and the ... SEALD team.”
2.3 Primary Clinical Reviewers’ Recommendation
The primary medical reviewer for efficacy, Dr. Daniel Davis, and the primary medical
reviewer for safety, Dr. Olivia Easley, made the following recommendation in their joint
review dated August 27, 2010:
We recommend, from a clinical perspective, that flibanserin 100 mg qhs for the treatment
of hypoactive sexual desire disorder (HSDD) in premenopausal women receive a Complete
Response action. The two North American trials that used the flibanserin 100 mg dose at
bedtime (qhs) for which the Applicant is seeking approval did show a statistically
significant difference between flibanserin and placebo for the increase in satisfactory
sexual events (SSEs) and change in the distress endpoint (using either the FSDS-R total
score or solely the Item 13 score). However, the following findings/issues are the reason
for recommending a Complete Response action:
1. The trials did not show a statistically significant difference for the second co-primary
endpoint, the eDiary sexual desire score. Low sexual desire is the hallmark of HSDD,
so it seems imperative that a statistically significant and clinically meaningful change
in this endpoint be clearly demonstrated.
2. The Applicant requested very late in the development program (January 2009) to
change the statistical analysis plan (SAP) to use a different instrument (the desire
score on the Female Sexual Function Index [FSFI]) to measure the co-primary sexual
desire endpoint. It is not generally accepted to change the SAP once a trial has been
unblinded, as was the case for at least one of the near-identical trials. Furthermore, in
a third blinded, placebo-controlled trial, for which the Applicant changed the desire
endpoint to that measured by the FSFI desire items while the trial was underway and
before unblinding, the Applicant failed to show a statistically significant change in
desire using the FSFI desire score.
3. The placebo-corrected differences for the two endpoints (SSEs and distress), although
statistically significant, were numerically small.
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4. There were many significant entry criteria relating to co-morbid conditions and
concomitant medications that excluded women from the efficacy trials, so it is difficult
to know how to adequately label for them or protect against inappropriate off-label use
of the drug.
5. The demographics of the population studied may be very different from the population
that will use the product once it is openly marketed; therefore, efficacy and safety in
the North American population of premenopausal women that are likely to use the drug
is uncertain.
6. A number of potential risks associated with flibanserin treatment were identified in the
safety review. In view of the efficacy data, the overall benefit/risk balance for the
product is not favorable.
7. Finally, and obviously supportive, are the votes of the Advisory Committee (AC)
members at the meeting held to discuss this application on June 18, 2010
Team Leader Comment:
I concur with Dr. Davis’ and Dr. Easley’s recommendation that flibanserin should not be
approved for the indication of treatment of HSDD in premenopausal women, based on the
Applicant’s failure to demonstrate efficacy on the co-primary efficacy endpoint of change
from baseline in sexual desire, and based on an unfavorable risk/benefit profile, given
unacceptable efficacy and a number of adverse events associated with use of flibanserin.

3. CMC/Device
The primary Chemistry Reviewer, Zhengfang Ge, Ph.D., made the following
recommendations in her review dated July 1, 2010:
This NDA has provided sufficient/adequate information to assure the identity, strength,
purity, and quality of the drug product.
An “Acceptable” site recommendation from the Office of Compliance has been made.
The labels and labeling (Description and How Supplied sections) have adequate
information as required.
Therefore, from the CMC perspective, this NDA is recommended for approval.
No postmarketing commitments or risk management steps were recommended.
As this is a NME product, concurrence was also required at the office level; Dr. Terrance
Ocheltree, Director of Division II, Office of New Drug Quality Assurance concluded the
following in his memo dated August 28, 2010:
I concur with the “Approval” recommendation from a CMC perspective and the absence
of CMC related post marketing commitments.
3.1 General product quality considerations
(b) (4)
The drug substance is a new molecular entity,
(b) (4)
used in the final product.
. Flibanserin is soluble at acidic pH, but virtually
insoluble at neutral or basic pH. The starting materials were accepted by FDA at the End of
(b) (4)
Phase 2 meeting in 2004. One of the starting materials is synthesized from
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, which is acceptably limited by a specification that allows no
(b)
(b)
more than (NMT) (4) ppm (or (4)µg/day with a daily dose of 100 mg flibanserin, where the
(b)
threshold of toxicological concern is (4) µg/day). In tests of seven batches of the starting
(b) (4)
(b) (4)
material in question, no
was detected. Two other impurities
were evaluated by the pharmacology/toxicology reviewer, and
determined not to be genotoxic.
(b) (4)

The manufacturing process for drug substance was modified in the course of the development
program, with the method to be used for commercial drug substance also used to prepare the
formulation used in the phase 3 studies. Control of potential process impurities and
acceptance criteria are acceptable to Dr. Ge.
The drug product is a film-coated immediate release tablet, packaged in a bottle with
. Excipients comply with USP/NF or Ph.Eur/JP compendial standards. The
drug product is extremely stable, with no degradation products observed, so only unspecified
(b)
impurities were controlled, at NMT (4) %. Specifications were acceptable once the Applicant
accepted the biopharmaceutics reviewer’s revision of the acceptance limit for dissolution to
(b)
(4) % at 30 minutes.
(b) (4)

The Applicant provided long-term stability data up to 60 months, and accelerated stability data
up to six months for the drug substance. Stability data on the drug product at 36 months at 25°
C and 6 months at 40° C permitted granting a 36 month expiry for the drug product. The
(b)
Applicant’s proposal for a (4) month retest period was acceptable.
3.2 Facilities review/inspection
Three facilities involved in manufacture, testing, packaging and release of the drug product
were evaluated by the Office of Compliance, which issued an overall satisfactory facilities
recommendation on June 21, 2010.
3.3 Other notable issues (resolved or outstanding)
A biopharmaceutics review addressed the dissolution method development and specification,
and manufacturing site change. The reviewer, Houda Mahayni, Ph.D., concluded in her
review dated June 2, 2010 that the proposed dissolution method was acceptable, but the
proposed regulatory acceptance criteria were not. The Applicant was requested to adopt an
(b)
acceptance criterion of NLT (not less than) (4) % in 30 minutes.
This determination was conveyed to the Applicant, and the Applicant agreed to the proposed
criteria. Dr. Mahayni concluded in her memo dated June 23, 2010
Hence, the following dissolution method and acceptance criteria for flibanserin 100 mg
film-coated tablets are acceptable.
4. Nonclinical Pharmacology/Toxicology
The primary Toxicology Reviewer, Alex Jordan, Ph.D., made the following recommendations
in his review dated July 7, 2010:
Recommendations on approvability: I recommend approval of flibanserin (Trade Name)
for women with hypoactive sexual desire disorder. Because of the mammary tumors in
mice, I would recommend limiting the patient population to women who are not at an
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increased risk for breast cancer, i.e., women without previous breast cancer or a family
history of breast cancer. Post-approval tracking of patients for breast cancer should be
implemented, if possible.
Recommendations for nonclinical studies: None
Dr. Jordan made a number of recommendations for labeling; however, these were not
conveyed to the Applicant, as labeling was not addressed in this review cycle
4.1 Summary of Nonclinical Findings
Flibanserin binds to the serotonin receptor and functions as a 5-HT1A agonist and 5-HT2A
antagonist and decreases extracellular serotonin, increases norepinephrine and has mixed
effects on dopamine in the rat prefrontal cortex, medial preoptic area and nucleus accumbens.
In a rat model of sexual activity, flibanserin increased solicitation behavior in females on two
of the five days of assessment. No other measures of sexual motivation or behavior such as
lordosis were observed.
Flibanserin had minimal toxicity in rats and produced corneal opacities and fatty accumulation
in heart muscle in dogs at about five times the human exposure.
In mice, flibanserin administration for two years produced a significant dose-related increase
in mammary gland carcinomas at three times the human exposure. This effect was not seen in
rats. The percent of malignant mammary tumors in flibanserin treated mice was 0.7% for the
combined controls and 4.3, 4.3, 8.6, and 10% in low to high doses, respectively.
Data from female CD-1 mice from the same supplier show that control mice had an average
incidence of malignant mammary gland tumors of 2.7% and a maximum incidence within any
one group of 8.3%.
At the two highest doses in female mice (200 and 1200 mg/kg), the exposure to parent drug
was approximately three and ten times the human exposure.
There was no signal for increased mammary malignancies in the rat carcinogenicity study.
Overall, Dr. Jordan noted that in the background document for the Advisory Committee that
Lifetime administration of flibanserin to female mice resulted in a significant increase
in the incidence of malignant mammary tumors at drug exposure levels approximately
three and ten times higher than those of women taking the recommended dose.
Flibanserin is essentially non-genotoxic and does not increase serum prolactin levels
in mice. However, flibanserin is a serotonin receptor agonist/antagonist with
significant effects on brain neurotransmitter concentrations, which may have indirect
effects on the growth of initiated cells of the mammary gland.
Flibanserin administration had no effect on mammary tumor incidence in rats, which is
reassuring and indicates that the effect in mice may be species-specific. Furthermore,
although clearly drug- and dose-related, the mammary tumor incidence was not much
greater than the highest incidence in the historical controls.
Dr. Jordan also concluded that “the weight of evidence indicates that flibanserin is not
genotoxic.”
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Team Leader Comment:
I agree with Dr. Jordan that postmarketing surveillance for increased risk of breast cancer
should be required if flibanserin is approved in a future review cycle. This would be of
particular importance if an application in the postmenopausal population were approved, as
this population is at much higher baseline risk of breast cancer than are premenopausal
women.

Flibanserin had no effect on fertility in rats. Drug administration during fetal development
produced a non dose-related increase in fetal malformations in rats. In rabbits, there were fetal
resorptions at the high dose but no increase in fetal malformations. Flibanserin administration
during peri- and postnatal development in rats had minimal adverse effects on the offspring.
As this is a NME product, concurrence was also required at the office level; Dr. Abby Jacobs,
Associate Director of the OND Immediate Office Pharmacology/Toxicology concluded the
following in her memo dated August 26, 2010:
1. Comments on approvability: There are no outstanding pharm/tox issues.
2. I could not find any evidence of the exec-cac minutes for the results, which would be
the CDER opinion on what neoplasms are drug related.
3. I have conveyed some other comments to the reviewer who will address them as
appropriate.
Team Leader Comments:
• The minutes of the May 19, 2008 Executive Carcinogenicity Assessment Committee
(Exec CAC) at which flibanserin was discussed were obtained. The Exec CAC
considered that the increased incidences of mammary adenocarcinomas plus
adenoacanthomas (combined) were drug related in female mice.
• Dr. Jacobs’ other comments primarily relate to labeling, which will not be addressed in
this review cycle. She agrees with Dr. Jordan that flibanserin is approvable from a
pharmacology/toxicology perspective.

5. Clinical Pharmacology/Biopharmaceutics
The primary Clinical Pharmacology Reviewer, LaiMing Lee, Ph.D., stated the following in her
review dated August 26, 2010:
The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3
(OCP/DCP3) has reviewed NDA 022526 for flibanserin 100 mg tablets submitted to
the Agency on October 27, 2009. We have found this NDA acceptable from a Clinical
Pharmacology perspective.
Dr. Lee further stated regarding post-marketing actions:
If the NDA is approved, this reviewer recommends the sponsor evaluate the effect of
weak and moderate CYP3A4 inhibitors on flibanserin concentrations as a postmarketing requirement (PMR). If the NDA receives a Complete Response (CR), the
sponsor should be made aware that OCP is concerned about the effect of weak and
moderate CYP3A4 inhibitors on flibanserin concentrations and that this issue should
be addressed at the time of resubmission. Based on discussions held on August 24,
2010 in preparation of the Complete Response letter, the Review Team will be
requesting additional studies in the resubmission of the NDA from the sponsor and will
include DDI interaction studies with flibanserin and moderate CYP3A4 inducer,
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moderate CYP3A4 inhibitor and potentially weak CYP3A4 inhibitor, alcohol, and
SSRIs/SNRIs [selective norepinephrine reuptake inhibitors].
5.1 Pharmacokinetics
Flibanserin exhibits linear and dose proportional pharmacokinetics after single oral doses of
0.5 mg to 150 mg and after multiple doses of orally administrated flibanserin with total daily
doses ranging from 60 mg to 300 mg. Steady state is achieved after approximately three days
and the extent of exposure is increased 1.44-fold as compared to single dose during once-daily
administration of 100 mg flibanserin.
Flibanserin is rapidly absorbed, with 90% of the dose reaching the systemic circulation as
flibanserin or metabolites. After oral administration, maximum observed plasma
concentrations (Cmax) are usually achieved in 45 to 60 minutes. Absolute bioavailability of
flibanserin following oral dosing is 33%. Food moderately affects the rate and extent of
flibanserin absorption. Peak plasma concentrations of flibanserin occur at 1.8 to 2 hours postdosing with food, and the extent of exposure is increased up to 53% after a high-fat, high
caloric meal. Dr. Lee found the Applicant’s proposed dosing instructions without regard to
food intake to be acceptable.
Following oral administration, flibanserin is moderately distributed in body tissues, including
the central nervous system. The volume of distribution after intravenous administration is
high with 183 L. Approximately 98% of the drug is bound to human serum proteins, mainly to
albumin. Flibanserin is extensively metabolized to at least 35 metabolites, most of them
occurring in low concentrations in plasma or urine. Two metabolites could be characterized
that show plasma concentrations similar to flibanserin: flibanserin-6-sulfate (M38) and
flibanserin-6, 21 disulfate (M25). These two metabolites are not considered to be active.
CYP3A4 and to a minor extent CYP2D6 are the main cytochrome P450 isoenzymes involved
in the oxidative metabolism of flibanserin. Available data are not sufficient to determine
whether the 100 mg dose of flibanserin would inhibit CYP3A4 activity; flibanserin does not
appear to inhibit CYP2B6 activity. Flibanserin does not appear to be a p-glycoprotein
substrate or inhibitor.
Flibanserin is excreted predominately as conjugated metabolites via feces (~51% of the dose)
and the kidney (~44% of the dose). Flibanserin total plasma clearance after intravenous
administration is 425 mL/min. The mean terminal half-life of flibanserin at steady state after
oral administration is approximately 10 hours. The terminal half-life of total drug relatedmaterial (flibanserin and metabolites) is 66 hours. The terminal half-life of the two major
metabolites was comparable to flibanserin.
Of the intrinsic and extrinsic factors evaluated by the sponsor, interaction with a strong
CYP3A4 inhibitor and liver impairment were the two key factors that significantly impact the
exposure of flibanserin. In general, the exposure (area under the curve [AUC]) increased
approximately 4.5 fold with both CYP3A4 inhibitor and with liver impairment, compared to
no CYP3A4 inhibitor and no liver impairment. In light of the high impact of a strong
CYP3A4 inhibitor on flibanserin exposure, Dr. Lee has requested further study of the effects
of mild and moderate CYP3A4 inhibitors.
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The Applicant also studied the effects of renal impairment with flibanserin 50 mg, and Dr. Lee
agreed that there was minimal impact of mild-moderate renal impairment. However, she
believed that the AUC and Cmax increase seen in subjects with severe renal impairment
should not be considered negligible due to the subtherapeutic dose of flibanserin evaluated.
Flibanserin exposure was reduced by 96% with rifampicin, a strong CYP3A4 inducer; clinical
efficacy can be significantly reduced in the presence of a CYP3A4 inducer. Dr. Lee has
requested that the Applicant conduct a DDI study with flibanserin 100 mg and a moderate
CYP3A4 inducer.
A PK study in Japanese women demonstrated higher AUC and Cmax than seen in studies with
Caucasian women. However, when exposure was adjusted for weight, the AUCs were similar
over different racial groups, suggesting that body weight is the driving factor, rather than racial
or ethnic differences. The Applicant did not evaluate the effect of age on PK.
The Applicant also evaluated the effect of flibanserin on oral contraceptives, and showed
minimal impact on the exposure of ethinyl estradiol or levonorgestrel when administered with
flibanserin.
The formulation used in the phase 3 trials is the to-be-marketed formulation.
5.2 Pharmacodynamics
The sponsor evaluated the effect of flibanserin on QT prolongation in a randomized, blinded,
multiple dose, four-period crossover study. Healthy subjects received flibanserin 50 mg BID,
flibanserin 100 mg TID, placebo, and a single oral dose of moxifloxacin 400 mg (positive
control). No significant QT prolongation effect of flibanserin was detected in this study.
Baseline-corrected QTc based on the individual correction method (QTcI) was 0.7 and 2.0 ms
for the 50 mg BID and 100 mg TID group, respectively; both are below 10 ms, the threshold
for regulatory concern. However, the results of the QT study do not preclude prolongation of the
QT interval in patients with impaired liver function or patients receiving potent inhibitors of CYP3A4
receiving the 100 mg qd dose. The study is discussed further in Section 8.6.3.

The Applicant conducted a PK study that also evaluated clinical tolerability of different dosing
regimens, including 25 mg BID, 50 mg qhs, 50 mg BID and 100 mg qhs. Cmax and AUC
appeared dose-proportional, and a dose-dependent increase in adverse events (AEs) was also
noted. Most common AEs (≥ 2%) were dizziness, nausea, fatigue, somnolence, insomnia, dry
mouth and anxiety. The 100 mg qhs dose was generally better tolerated than the 50 mg BID
dose.
6. Clinical Microbiology
As the product is an oral tablet, no clinical microbiology review was warranted. The CMC
reviewer concluded that no microorganism growth is expected, and it is acceptable not to test
microbial limits after the first three commercial batches.
7.

Clinical/Statistical- Efficacy

7.1 OVERVIEW OF CLINICAL PROGRAM
Data from the following studies were submitted in the NDA for the pre-menopausal HSDD
indication:
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•
•
•
•
•
•

7 bioavailability studies
15 pharmacokinetic (PK) studies
6 pharmacodynamic studies
7 validation studies
9 efficacy trials for major depression in men and women
9 efficacy/safety trials for HSDD in premenopausal women (phase 2 and 3)

The phase 2 and phase 3 safety and efficacy studies are summarized in Table 1. Based on the
phase 2 trials, the Applicant concluded that flibanserin at 50-100 mg BID showed efficacy
above the placebo effect. The Applicant then wanted to study lower doses and to determine
whether up-titration to 50 mg BID or 100 mg qhs would result in improved tolerability.
Therefore, in the phase 3 trials, doses ranging from 25 mg BID to 100 mg (given as 50 mg
BID or as 100 mg qhs) were studied.
Team Leader Comment:
The Division concurred with the Applicant’s decision to evaluate doses of 50-100 mg in the
phase 3 trials.
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Table 1 Overview of Clinical Safety and Efficacy Studies
Study

Flibanserin Doses
# Subjects
(mg)
Phase 2 Studies
Proof of Concept
R, DB, PC
50 BID;
Flibanserin - 77
Efficacy/Safety
option to ↑ to 100
Placebo - 75
mg BID
Proof of Concept
R, DB, PC
50 BID;
Flibanserin - 76
Efficacy/Safety
option to ↑ to 100
Placebo - 75
mg BID
Phase 3 Studies – Primary Efficacy Trials
Pivotal
R, DB, PC
50 qhs
Flibanserin – 585
Efficacy/Safety
100 qhs
- 295 @ 50 qhs
- 290 @ 100 qhs
Placebo - 295
Pivotal
R, DB, PC
25 BID
Flibanserin - 1,185
Efficacy/Safety
50 BID (titrated)
- 396 @ 25 BID
100 qhs (titrated)
- 393 @ 50 qhs
- 396 @ 100 qhs
Placebo - 399
Phase 3 Studies – Supportive Efficacy Trials
Efficacy/Safety
R, DB, PC
25 BID
Flibanserin - 1,042
50 qhs
- 350 @ 25 BID
50 BID
- 340 @ 50 qhs
- 365 @ 50 BID
Placebo - 350
Efficacy/Safety
R, DB, PC
50 qhs
Flibanserin – 631
100 qhs (titrated)
- 314 @ 50 qhs
- 317 @ 100 qhs
Placebo - 318
Special Studies (Long-term)
flexible regimen:
Long-term safety;
Open-label,
Open-label, all on
50 qhs
(24+ wk)
flibanserin – 749
50 BID
Withdrawal effects
R, DB, PC
Double blind:
100 qhs
(24 wk)
163 on flibanserin,
170 on placebo

Duration
(wks)

511.84
US

Long-term safety
and efficacy;
Flexible-dose

Open-label,
uncontrolled

52
(ongoing)

511.118
EU

Long-term safety
and efficacy

Open-label,
uncontrolled

511.68
US
511.69
US

511.71
US/Can

511.75
US/Can

511.70
US

511.77
EU

511.74
Part 1
511.74
Part 2
US/Can

Objective

Design

flexible regimen:
50 or 100 qhs
25 or 50 BID

Flibanserin - 1,725
from Studies
511.70, 511.71 &
511.75
Flibanserin - 470
from Study 511.77

12

12

24

24

24

24

24
24

flexible regimen:
28
50 or 100 qhs
(ongoing)
25 or 50 BID
R = randomized, DB = double blind; PC = placebo-controlled
Source: NDA Module 5.2- Applicant’s Listing of Clinical Trials, pp 14-16, and Summary of Clinical Efficacy,
Table 3.1.1: 1 (p 47), and Table 3.1.1: 2 (p 48)

The Applicant also conducted a number of studies intended to validate instruments used to
measure efficacy endpoints and/or to be used clinically to determine whether a patient has
HSDD. These are listed in Table 2 and are discussed further in Section 7.4.3.1.
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Table 2 Overview of Validation Studies
Study
511.73

511.85
511.106

511.21
511.74,
511.106

511.44
511.151

Objective
Validation of the Sexual
Interest and Desire Inventory
(SIDI)
Validation of the SIDI

Design
Non-drug, non-treatment
validation study

Validation of a brief diagnostic
procedure and cognitive
debriefing of efficacy measures
Assessing the content validity
of the FSDS-R

Non-drug, non-treatment
validation study

Validation of the Decreased
Sexual Desire Screener
(DSDS) for the diagnosis of
HSDD
Assessing the content validity
of the FSFI

Non-drug, non-treatment
validation study

Non-drug, non-treatment
validation study

Non-drug, non-treatment
validation study

Non-drug, non-treatment
validation study

Assessing the content validity
Non-drug, non-treatment
of the FSFI
validation study
Source: NDA Module 5.2- Synopses of Individual Studies, pp 17-18 of 204

# and Type of Subjects
223
HSDD, FSAD and no FSD
254
HSDD and no FSD
261
HSDD, other FSD and no FSD
25
HSDD
263
HSDD, other FSD and no FSD
15
HSDD
63
HSDD

As shown in Table 1, the Applicant conducted a total of seven phase 3 studies. The Division
considers only two of these (Studies 511.71 and 511.75) to be primary trials in support of
efficacy for marketing approval. Reasons for considering the remaining five trials as
supportive only include:
• Study 511.70 did not evaluate the 100 mg qhs dose that is proposed for marketing
• Study 511.74 began with a 24-week open label phase, which then enrolled only
“responders” into the randomized withdrawal phase
• Study 511.77 was conducted in Europe, and evaluated a single primary efficacy
endpoint, namely SSEs
• Studies 511.84 and 511.118 were open label, uncontrolled extension studies that used
flexible dosing regimens not proposed for marketing; these were conducted primarily
to evaluate safety, although some efficacy measures were collected
The two studies accorded the most weight by the Division were prospective, randomized,
double-blind, North American (US and Canada) studies in premenopausal women with general
acquired HSDD. The total study duration was 28 weeks and consisted of a four week baseline
period followed by 24 weeks of blinded treatment. Following screening and consent, eligible
subjects entered the trial and began treatment.
In Study 511.71, 880 eligible subjects were randomized to one of three treatment groups:
• placebo (N=295)
• flibanserin 50 mg qhs (N=295)
• flibanserin 100 mg qhs (N=290)
In Study 511.75, 1,584 subjects were randomized into one of four treatment groups:
• placebo (N=399)
• flibanserin 25 mg BID (N=396)
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•
•

flibanserin 50 mg BID (N=393)
flibanserin 100 mg qhs (N=396)

An up-titration regimen was used in Study 511.75 for subjects on the two higher doses,
whereby they initially received 50 mg qhs for 14 days and then were titrated up to their final
doses.
The entry criteria were the same for Studies 511.71 and 511.75, and are discussed in the
primary medical review. Briefly, entry criteria included premenopausal status, age > 18 years,
a primary diagnosis of HSDD, although comorbid conditions of Female Sexual Arousal
disorder or Female Orgasmic Disorder were permitted provided that the HSDD preceded these
conditions and was of greater importance to the woman. Subjects had to be in a stable
monogamous heterosexual relationship of at least one year’s duration, and the partner had to
be sexually functional and present at least 50% of each month during the baseline and
treatment periods. Subjects were required to score at least 15 (on a scale of 0-52, with a high
score indicating greater distress) on the FSDS-R at screening, and 0-1 (on a scale of 0-5, with a
low score indicating little interest) on the SIDI-F question relating to her receptivity to sexual
overtures from her partner. Exclusion criteria included concomitant use of CYP3A4 inhibitors
and inducers and a five-page list of prohibited medications including CNS stimulants, betablockers, hormone agonist/antagonists, sedatives, narcotics and triptans. Women with recent
MDD, history of a suicide attempt, or any psychiatric disorder that could affect sexual function
or safety were also excluded.
Team Leader Comment
The extensive list of medications and drug classes that were exclusionary of participation
and prohibited during the trials are of concern, as this may limit the generalizability of the
trial results, particularly the safety findings.

7.2 Demographics
The mean age in the two phase 3 efficacy trials was approximately 35-36 years in each
treatment group. Caucasian women comprised the largest percentage of the study population
(approximately 90%). Demographic characteristics of subjects in Studies 511.71 and 511.75
are shown in Table 3 and Table 4, respectively.
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Table 3 Demographics in Study 511.71 (All Treated Subjects)

Time in present relationship is in years.
Source: Study Report for Study 511.71, Table 11.2: 1, p 72
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Table 4 Demographics in Study 511.75 (All Treated Subjects)

Time in present relationship is in years.
Source: Study Report for Study 511.75, Table 11.2: 1, p 71

Team Leader Comment:
When the demographics are examined by treatment assignment, the percentages are very
similar, as would be expected in double-blind, controlled trials.
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7.3 Disposition of Subjects
A total of 2,462 premenopausal women were randomized to treatment with placebo or with
flibanserin at different doses over the two primary phase 3 trials (see Table 5).
Table 5 Screening, Randomization and Completion Rates – Studies 511.71 and 511.75
Treatment
Completion Rates at 24 weeks
Study 511.71
Study 511.75
Screened
1,429
2,486
Randomized
880 (61.6%)
1,582 (63.6%)
Placebo
295
399
25 mg BID
NA
396
50 mg qhs
295
NA
50 mg BID
NA
393
100 mg qhs
290
396
Completed
663
1,071
Placebo
234 (79%)
287 (72%)
25 mg BID
NA
274 (69%)
50 mg qhs
230 (78%)
NA
50 mg BID
NA
259 (66%)
100 mg qhs
199 (69%)
251 (63%)
NA = not applicable because the dose was not used in the trial.
Source: Study Report for Study 511.71, Figure 10.1: 1, p 68;
Study Report for Study 511.75, Figure 10.1: 1, p 67

Subject disposition by trial and by treatment are shown in Table 6 and Table 7. The major
reasons for discontinuation in each trial are listed as “administrative” and adverse events.
Table 6 Subject Disposition in Study 511.71

Source: Study Report for Study 511.71, Table 10.1: 1, p 69
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Table 7 Subject Disposition in Study 511.75

Source: Study Report for Study 511.75, Table 10.1: 1, p 68

Team Leader Comments:
• In Study 511.71, there is a dose-response observed in the rate of discontinuations
due to adverse events in the flibanserin arms. There is a similar trend in Study
511.75, although the 100 mg qhs dose appears to be slightly better tolerated than is
the 50 mg BID dose.
• Although lack of efficacy was identified as the factor leading to discontinuation in
only 2-3% of the subjects, it is likely that the reasons included under
“administrative” may include concerns about efficacy and tolerability.
• It is noteworthy that more placebo subjects (~75%) completed the two 6-month trials
than did the flibanserin 100 mg qhs-treated subjects (64-69%).

7.4 Efficacy Findings
7.4.1 Assessment of Efficacy
The two co-primary endpoints in Studies 511.71 and 511.75 were:
• Change in the number of satisfactory sexual events (SSEs) from the four-week baseline
to the 28 days prior to the final clinic visit (without spanning into the previous clinic
visit)
• Change in the eDiary sexual desire score from the four-week baseline sum to the 28
days prior to the final clinic visit (without spanning into the previous clinic visit).
Study subjects used a personal handheld electronic device (eDiary) to record on a daily basis
information about sexual activity, including sexual encounters and orgasms, and desire.
Team Leader Comments:
• Although eDiary data were collected daily, the eDiary data were divided into fourweek intervals that were anchored to a subject’s study visits and the eDiary data
were computed as a 28-day average of all data collected between visits. The
statistical analyses reported by the Applicant used 28-day windows that were
anchored to the study visits. However, the Division indicated concern with this plan,
and requested that the Applicant also provide data based only on recorded events
and desire scores as sensitivity analyses.
• In actual practice, study visits did not necessarily occur every four weeks. For
example, a visit scheduled for Week 24 could have occurred at Week 23. In that

Page 19 of 60

Cross Discipline Team Leader Review
NDA 22-526 Flibanserin
FINAL 8/27/10
case, instead of using the eDiary data collected during the 28 days ending with
Week 24, the data collected during the 28 days ending with Week 23 would have
been designated as the eDiary data for Weeks 21-24. Moreover, if the first week of a
4-week interval overlapped with the 4-week interval of the previous clinic visit, then
only three weeks of data were used for the 4-week interval, and the calculation
described in the next section was used to impute the number of events expected in
four weeks based on the three-week reports.

The primary efficacy analysis was based on the full analysis set (FAS). The FAS consists of
women who were randomized to a treatment group, received at least one dose of study
medication, and had at least one on-treatment efficacy assessment.
In the analysis, the Hochberg procedure was used to adjust for multiple comparisons with
placebo. First, SSEs were analyzed for each dose compared to placebo; then, for the dose(s)
that were significant on the SSE endpoint, the eDiary sexual desire endpoint was analyzed.
The daily desire analysis was performed on the FAS using the last observation carried forward
(LOCF) method of data imputation.
The statistical analysis plans (SAPs) stipulated that in Study 511.71, for all doses that were
found to be statistically significant on both co-primary endpoints, further testing was planned
for change from baseline to the final visit on the following important secondary endpoints:
• the FSDS-R total score with a seven day recall period
• the FSFI desire domain (specified as a key secondary endpoint only in Study 511.71)
In Study 511.75, the FSDS-R was the only key secondary endpoint and was identified for
further hypothesis testing.
A Hochberg procedure was planned for each of these secondary endpoints. The p-value to be
used in the Hochberg procedure for these secondary endpoints was the p-value used to declare
statistical significance for both co-primary endpoints.
The protocols stipulated that subjects were to be discontinued from the study for:
• Any concomitant illness that prevents compliance
• Failure to take any study medication for more than seven consecutive days
Efficacy data were no longer collected once subjects discontinued.
Team Leader Comments:
• In a true ITT analysis, all subjects would have recorded eDiary data throughout the
24-week study regardless of interruptions in drug-taking.
• These stipulations for discontinuing study subjects due to non-compliance are not
desirable. As a result of protocol-mandated discontinuations for non-compliance,
missing data had to be imputed at a much greater rate than would have been needed
if subjects had remained in the study.

Last observation carried forward (LOCF) was used to impute missing data; however, baseline
data were not carried forward for subjects who did not have sufficient on-treatment data.
Sensitivity analyses to assess the impact of the missing data imputation methods were
examined in two ways: 1) baseline observation carried forward, and 2) mixed model repeated
measures (MMRM).
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As agreed with the Division, and as specified in the protocols, in order for a study to be
considered successful, the change from baseline for active treatment compared to placebo
treatment needed to be both statistically and clinically significant. Clinical significance was
determined on the basis of a responder analysis.
7.4.1.1 SSEs

Women recorded daily in the eDiary whether they had experienced a sexual event. If a sexual
event occurred, the SSE primary endpoint was measured by the eDiary question: “Was the sex
satisfying for you?” Subjects were prompted to complete missed entries the next time they
used the diary, for up to three days. SSE data that were not entered within the 72 hour recall
period were locked out of the diary and were considered missing.
The protocols called for analyses of the change from the four-week baseline data to the data
collected at Weeks 21 to 24, and the statistical analysis plans called for analyses of change
from the baseline to the final visit period. However, the Applicant’s analyses of the coprimary endpoints did not adhere strictly to the protocol’s description of the analyses. Nor,
because of the way a visit was defined, do the analyses necessarily represent the last four
weeks in the study. As noted above, although eDiary data were collected daily, the eDiary
data were divided into four-week intervals that were anchored to the planned study visits and
the eDiary data were computed as a 28-day average of all data collected between the actual
study visits.
However, as noted, the actual study visits did not necessarily occur every four weeks. For
example, a visit scheduled for Week 24 could have occurred at Week 23. In that case, instead
of using the eDiary data collected during the 28 days ending with Week 24, the data collected
during the 28 days ending with Week 23 would have been designated as the eDiary data for
Week 24. Moreover, if the first week of a four-week interval overlapped with the four-week
interval of the previous clinic visit, then only three weeks of data were used for the four-week
interval.
Subjects could enter data for differing number of days per four-week evaluation period
because the protocol allowed for study visits at 28 ± 7 days and the four-week evaluation
periods were anchored to the planned visits. Therefore, the daily average of the number of
SSEs entered into the eDiary in the 28 days prior to the clinic visit (without spanning into the
previous clinic visit) was multiplied by 28 to arrive at the monthly (28 day) total count as
shown in the following algorithm:
Total monthly count of SSEs = 28 x (sum of the number of SSEs entered) / (sum of
number of days entered)
For example, if a subject had entered data on 24 of the days since the last clinic visit, and had
counted 6 SSEs, her monthly SSE score would be 28 x 6/24 = 7.
Team Leader Comments:
• The Division inquired as to why diary data were anchored to clinic visits, given that
the protocols state that comparisons of the co-primary endpoints would be made
between the 4-week baseline and Week 21 to 24, and do not appear to mention the
anchoring of the eDiary to clinic visits. The Applicant responded that the intent in
the protocols was to “capture the clinic visit period represented by those time
windows.” This anchoring was to allow for “all endpoints to be captured for the
same snapshot in time synchronizing the time period with those measures taken
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•

during the clinic visit.”
The clinical and statistical review team does not concur with this anchoring, as it
may result in less than full use of data, and greater rates of missing data. Of the
primary and key secondary endpoints, only the FSDS-R was completed at the study
visit. Some lack of synchrony between this measure of distress and the co-primary
efficacy endpoints would be of less concern than the artificial linking of daily diary
data to a clinic visit schedule.

7.4.1.2 eDiary Sexual Desire Score

The eDiary daily sexual desire question was: “Indicate your most intense level of sexual
desire.” Possible responses were 0 (No desire), 1 (Low desire), 2 (Moderate desire), or
3 (Strong desire), with the resultant range for the monthly score from 0 to 84 if data were
entered on all 28 days. Sexual desire on the date of the final clinic visit was not included in
the calculations.
For missed entries into the eDiary regarding sexual desire, subjects were only allowed to enter
data from the previous 24 hours. If a subject had failed to enter desire data on more than one
day, desire data prior to the past 24 hours was locked out. As with SSEs, desire data were
anchored to the study visits. The monthly desire score was calculated as follows:
Monthly sexual desire = 28 x (sum of desire scores) / (sum of number of days entered)
Team Leader Comment:
The Applicant allowed a 72 hour window to enter data on SSEs with the rationale that
women would likely be able to remember accurately such events for up to three days.
However, the Applicant believed that accurate recall of a state, such as desire, would be
more difficult as the recall period extended; for this reason, only a 24 hour window of data
entry was allowed for the desire endpoint.

7.4.1.3 Key Secondary Endpoint

The protocol-specified key secondary endpoint was the change in distress from baseline to
endpoint as assessed by the total score for the 13-item FSDS-R.
The FSDS-R is a 13-item questionnaire that asks women to evaluate how often a given
problem has “bothered you or caused you distress” over the past four weeks, with response
options (0-4) that range from “never,” “rarely,” “occasionally,” “frequently,” to “always,”
respectively. The Applicant modified the FSDS-R to use seven-day recall, rather than the
four-week recall used in the original development of the instrument. The effect of this
modification was evaluated in Study 511.106, and the Applicant concluded that the instrument,
with seven-day recall, had good discriminant validity, high test-retest reliability and a high
degree of internal consistency.
As noted in Section 2.2, the Division had informed the Applicant that the FSDS-R Question 13
(“How often did you feel bothered by low sexual desire?”) would constitute the Division’s
primary evaluation of change in distress.
Team Leader Comment:
For Studies 511.71 and 511.75, the Division reached agreement with the Applicant on the
instruments to be used for the primary endpoints. However, subsequently, the Division
stated a strong preference for using only Item 13 of the FSDS-R as the measure of distress
due to HSDD, because this question focuses specifically on distress related to lack of
desire, while the FSDS-R overall includes distress relating to various other aspects of
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sexual dysfunction. Consequently, in the NDA submission, the Applicant presented the
results for the FSDS-R Item 13 as well as the FSDS-R total score.

7.4.1.4 Other Secondary Measures of Efficacy

FSFI Desire Domain
The FSFI domain for sexual desire was upgraded by the Applicant to a key secondary endpoint
in Study 511.71 only. In Study 511.75, the FSFI desire domain was a secondary endpoint.
The FSFI is a self-administered questionnaire for the assessment of female sexual function and
dysfunction, including HSDD. The instrument contains six domains: desire, arousal,
lubrication, orgasm, satisfaction, and pain; and a total of 19 questions that are scored from 0 to
5. The desire domain contains two questions:
• Over the past 4 weeks, how often did you feel sexual desire or interest? [The five
possible responses range from the least “almost never or never” (scored as 1) to the
most “almost always or always” (scored as 5). The middle responses are “a few times”
(2), “sometimes” (3), and “most times” (4).]
• Over the past 4 weeks, how would you rate your level (degree) of sexual desire or
interest? [The five possible responses range from the least “very low or none at all”
scored as 1 to the most “very high” scored as a 5. The middle responses are “low” (2),
“moderate” (3), and “high” (4).]
Responder Analysis
If the co-primary efficacy endpoints were successful, the protocol stated that the Applicant
would then perform a formal responder analysis. This was to form the basis of the
determination of the clinical meaningfulness of the treatment effect of flibanserin as measured
by the change in SSEs and desire.
A responder analysis of patient-reported outcomes is a descriptive technique that is used to
help determine whether changes observed during a clinical study are clinically meaningful. In
a responder analysis, subjects from both treatment arms are queried as to whether or not they
have experienced a change in their condition as a result of treatment, and asked to rate any
change on a Likert-type scale that allows for levels of worsening, no change, and levels of
improvement. The scores on the endpoint items that are associated with a specified level of
change are determined, and subjects exceeding those scores are classified as responders. The
proportion of responders is then compared between treatment arms, and a statistically
significantly higher response rate in the active treatment arm is considered to be evidence of a
clinically meaningful treatment benefit.
The methodology for the responder analyses for this NDA entailed anchoring a subject’s
individual assessment of her improvement on the PGI-I to her scores for SSEs and desire. The
PGI-I is a simple evaluation completed by the subject to assess her overall impression of the
change in her HSDD condition following treatment. The question asked is: “How is your
condition – meaning decreased sexual desire and feeling bothered by it – today compared to
when you started study medication?”
The PGI-I is rated ordinally from 1 (“very much improved”) through 4 (“no change”) and up
to 7 (“very much worse”); therefore, a negative placebo-corrected value indicates
improvement as compared to placebo. Because this instrument evaluates change with
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treatment, the instrument was not used at baseline, and the actual value, as opposed to change
from baseline, was used in the Applicant’s analysis. The instrument was administered at
Weeks 4, 8, 16, and 24.
The proportion of responders was analyzed using the following definitions of response:
• increase of 2/month in SSEs
• increase of 4/month in “desire-days” (a day scored as moderate or strong desire)
• PGI-I score of 1 or 2 (very much improved or much improved, respectively)
• Patient Benefit Evaluation (a single question asking whether or not the subject
experienced a meaningful benefit from the study medication, answered yes/no)
• Responder endpoint based on desire
• Responder endpoint based on distress
Team Leader Comment:
The Division had advised the Applicant that the criteria for defining a responder on each
endpoint should be validated by the subjects’ own determination of treatment benefit. In
other words, an arbitrary definition of response, such as an increase of 2 SSEs/month,
would be acceptable only if this also was associated with what subjects indicated
constituted a meaningful treatment response.

7.4.2 Primary Efficacy Results
Table 8 displays the major efficacy results for the 100 mg qhs dose vs. placebo in both Studies
511.71 and 511.75. Flibanserin 100 mg qhs resulted in a statistically significant increase from
baseline in number of SSEs compared to placebo in each study. However, the co-primary
endpoint of change from baseline in desire, as assessed by the eDiary desire score, did not
demonstrate statistically significant improvement for flibanserin 100 mg qhs as compared to
placebo.
Team Leader Comment:
Because flibanserin 100 mg qhs failed to demonstrate statistically significant improvements
in both co-primary efficacy endpoints, according to the protocols and statistical analysis
plans, analysis of the secondary endpoints should not have been conducted. Thus, the
results of the analysis of secondary endpoints (distress) are included for illustration only.
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Table 8 Primary and Most Important Secondary Endpoints – Studies 511.71 and 511.75 (FASLOCF)
Treatment Arm

N

Baseline
(4 weeks)

N

End of
Treatment
(approximately
Weeks 21-24)

Change
from
baseline
(over 4
weeks)*

PlaceboSubtracted
Change

pvalue**

SSEs
Study 511.71
Flibanserin 100 mg qhs
Placebo
Study 511.75
Flibanserin 100 mg qhs
Placebo
Study 511.71
Flibanserin 100 mg qhs
Placebo
Study 511.75
Flibanserin 100 mg qhs
Placebo
Study 511.71
Flibanserin 100 mg qhs
Placebo
Study 511.75
Flibanserin 100 mg qhs
Placebo

280
288

3.0 (2.8)
2.7 (2.8)

275
286

4.6 (4.2)
3.5 (3.6)

1.6 (3.8)
0.8 (3.4)

0.8

0.005

377
388

2.6 (2.9)
2.7 (2.8)

373 4.4 (5.3)
382 3.7 (3.8)
eDiary Desire

1.9 (5.3)
1.1 (3.4)

0.8

0.024

280
288

12.9 (10.5)
11.8 (9.6)

275
286

9.1 (1.0)
6.9 (0.9)

2.2

0.132

377
388

12.0 (9.8)
373 20.1 (17.9)
10.2 (8.8)
382 16.9 (16.9)
Distress – FSDS-R Item 13

8.5 (0.8)
6.8 (0.8)

1.7

0.346

280
290

3.2 (0.9)
3.2 (0.8)

-0.8 (0.1)
-0.5 (0.1)

-0.4

0.0001

380
389

3.3 (0.7)
3.2 (0.8)

-0.7 (0.1)
-0.5 (0.1)

-0.3

0.0006

280
289

21.2 (17.1)
18.1 (16.2)

2.4 (1.2)
2.7 (1.1)

380 2.5 (1.2)
389 2.7 (1.1)
Distress – FSDS-R Total

Study 511.71
<0.0001
Flibanserin 100 mg qhs 280 30.7 (10.0)
280 21.6 (12.3)
-8.9 (0.7)
-3.9
Placebo
290 30.1 (9.9)
289 25.2 (11.4)
-4.9 (0.7)
Study 511.75
0.0004
Flibanserin 100 mg qhs 380 30.6 (9.3)
380 22.9 (12.5)
-7.8 (0.5)
-2.5
Placebo
389 30.2 (9.9)
389 25.3 (11.9)
-5.2 (0.5)
Scores reported as mean (standard deviation)
*Least squares mean change from baseline for eDiary Desire, FSDS-R Item 13, FSDS-R Total & FSFI Desire
Items
**p-values for the co-primary efficacy endpoints have been adjusted for consistency with the Hochberg
procedure. The p-values for secondary endpoints regarding distress have not been adjusted.
Source: Study report for Study 511.71: Table 15.2.1: 1, p 183; Table 15.2.1: 2, p 185; Table 15.2.1: 4, p 188; Table
15.2.1: 5, p 190; Table 15.2.1: 8, p 194; Table 15.2.1: 9, p 196; Table 15.2.2: 3, p 232; Table 15.2.2: 4, p 234;
Table 15.2.1: 10, p 198; Table 15.2.2: 4, p 234
Study report for Study 511.75: Table 15.2.1: 1, pp 181-2; Table 15.2.1: 2, p 184; Table 15.2.1: 4, pp 187-8; Table
15.2.1: 5, p 190; Table 15.2.1: 8, p 194; Table 15.2.1: 9, p 196; Table 15.2.2: 3, p 231; Table 15.2.2: 4, p 233;
Table 15.2.2.3: 4, p 246; Table 15.2.2.3: 5, p 247

Team Leader Comments:
• The ranges of possible scores per four-week period for the various endpoints are as
follows:
o eDiary desire: 0 – 84 (0 – 3 per day)
o FSDS-R Item 13: 0 – 4
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•

o FSDS-R total: 0 – 52
To put the observed placebo-corrected changes in context, for eDiary desire,
flibanserin subjects increased by 1.7 – 2.2 points on an 85-point scale, relative to
placebo-treated subjects. For distress (using the FSDS-R Item 13), the relative
improvement was 0.3 to 0.4 points on a 5-point scale.

The Applicant also provided a sensitivity analysis, as requested by the Division, based on
actual counts of SSEs prior to a clinic visit, without standardization to a 28-day period.
Results are presented in Table 9.
Table 9 Sensitivity Analysis Limited to Observed SSEs – Studies 511.71 and 511.75 (FAS,
LOCF)
Treatment Arm

N

Baseline
(4 weeks)

N

End of
Treatment
(approximately
Weeks 21-24)

Change
from
baseline
(over 4
weeks)*

PlaceboSubtracted
Change

pvalue*

0.6

0.007
(0.014)

0.7

0.002
(0.006)

SSEs
Study 511.71
Flibanserin 100 mg qhs
Placebo
Study 511.75
Flibanserin 100 mg qhs

280

3.0 (2.8)

275

4.3 (4.0)

1.3 (3.8)

288

2.7 (2.7)

286

3.3 (3.5)

0.7 (3.3)

377

2.5 (2.8)

373

4.1 (4.8)

1.6 (4.9)

Placebo
388 2.6 (2.7)
382 3.4 (3.6)
0.9 (3.2)
* p-values are provided as reported by the Applicant (and as adjusted in accordance with the Hochberg
procedure)
Source: Study Report for Study 511.71, Table 15.2.2.1.1: 4, p 209 and Table 15.2.2.1.1: 5, p 211;
Study Report for Study 511.75, Table 15.2.2.1.1: 4, pp 206-7 and Table 15.2.2.1.1: 5, p 209

Team Leader Comment:
When SSEs are no longer standardized to a 28-day reporting window, but are reported as
recorded, the endpoint remains statistically significant in both studies. However, the
change from baseline and placebo-subtracted change attributable to flibanserin treatment
are both decreased slightly.

Results with the 25 mg bid or 50 mg qhs doses were less favorable than those for the 100 mg
qhs dose (data not shown). The 100 mg qhs dose was superior to 50 mg bid in terms of
tolerability. Therefore, the Applicant considered 100 mg qhs to be optimal for the HSDD
indication and this is the only dose being considered for approval.
Team Leader Comment:
The Division agrees with the Applicant’s conclusion that doses other than 100 mg qhs did
not demonstrate adequate efficacy/tolerability for further consideration.

7.4.3 Key Secondary Efficacy Results
7.4.3.1 FSFI Desire Score in Studies 511.71 and 511.75

The FSFI desire domain (two questions) was considered a key secondary endpoint by the
Applicant in the statistical analysis plan (SAP) for Study 511.71 (but not 511.75). This was a
change made to the original SAP and was not agreed to by the Division.
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As noted in Section 2.2, when the Applicant learned that the eDiary desire scores did not attain
statistical significance in either Study 511.71 or 511.75, they sought the Division’s
concurrence to modify the desire endpoint used for the primary evaluation of efficacy to that
measured by the FSFI desire items. Rationale provided included the lack of compliance with
diary entry for desire as the trial went on, and concerns about the adequacy of the eDiary
question as a measure of sexual desire.
Results for this secondary endpoint are provided in Table 10.
Table 10 FSFI Desire Items – Studies 511.71 and 511.75
Treatment Arm

N

Baseline
(4 weeks)

N

End of
Treatment
(approximately
Weeks 21-24)

Change
from
baseline
(over 4
weeks)*

PlaceboSubtracted
Change

FSFI Desire Items
Study 511.71
Flibanserin 100 mg qhs 280 1.9 (0.7)
280 2.8 (1.2)
0.9
0.4
Placebo
290 1.9 (0.7)
290 2.4 (1.2)
0.5
Study 511.75
Flibanserin 100 mg qhs 380 1.8 (0.7)
379 2.7 (1.2)
0.9 (0.1)
0.3
Placebo
388 1.8 (0.7)
389 2.4 (1.1)
0.6 (0.1)
Source: Study report for Study 511.71: Table 15.2.1: 10, p 198; Table 15.2.2: 4, p 234
Study report for Study 511.75: Table 15.2.2.3: 4, p 246; Table 15.2.2.3: 5, p 247

p-value

<0.0001

<0.0001

Team Leader Comments:
• The range of possible scores per four-week period for the FSFI desire items is 1.2 –
6 (1-5 for each of two questions, with a weighting factor of 0.6). Thus, compared
with placebo-treated subjects, flibanserin subjects increased by 0.3 – 0.4 points on a
scale with a maximum value of 6.
• The Division does not agree that the FSFI desire items should provide the primary
support for efficacy on the co-primary endpoint of sexual desire. It is inappropriate
to modify prespecified endpoints after results of the studies are known. In addition,
the Division had expressed concern prior to NDA submission about the utility of the
FSFI as an endpoint instrument.
• The Division never agreed that the FSFI sexual desire domain was an acceptable
primary or key secondary endpoint. On the contrary, the Division provided early
guidance in a 2005 meeting that the evaluation of change in sexual desire (a critical
component for both the diagnosis of HSDD and treatment evaluation of flibanserin)
should not be based on a 28-day recall (as is the case with the FSFI sexual desire
domain), but rather on a more frequent recording (i.e., daily) of the endpoint. For
this reason, the Division recommended that the eDiary Question 2 (“how would you
rate your level of sexual desire?”) be used as a key efficacy endpoint.
• In consultation with the SEALD team, the Division clearly stated at the End of Phase
2 meeting in 2005 the reasons it believed daily use of the eDiary would be a better
method for the collection of data for sexual desire. The Division wanted to see that
an effect of treatment is an overall increase in sexual desire regardless of whether a
sexual event occurred or not. Decreased sexual desire, along with personal
distress, is a critical component for the diagnosis of HSDD, so it seems imperative
that sexual desire should be carefully and regularly recorded.
• The Applicant’s own validation studies of the eDiary desire question showed the
following:
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•

•

o

Responses from patients on an eDiary feedback questionnaire indicated overall
very high evaluations regarding the wording of questions and the usability of
the eDiary.

o

In Study 511.73, over 80% of the 60 premenopausal subjects with HSDD found
the eDiary easy to use, the questions easy to understand and the response
options sufficient. The results supported the effectiveness of the eDiary as a
method for collecting daily information regarding sexual activities and
attitudes.

o

Further support for using the eDiary is found in Study 511.106, which assessed
136 mostly premenopausal women with HSDD on selected eDiary questions
relevant to the HSDD population. All of the subjects who participated in
cognitive debriefing understood the eDiary question about intensity of sexual
desire, thought the response options were sufficient, and thought the answers
captured how they felt about their sexual desire. The study report noted that
the debriefing showed “a high level of understanding and acceptance of the
question and answer sets.” In addition, the results also provide “strong
support for the discriminant and convergent validity of the desire endpoints
from the eDiary in measuring the sexual desire level and desire frequency.”

Although the Applicant conducted two studies (511.144 and 511.151) to demonstrate
the content validity of the FSFI and the use of the two sexual desire items, there
were only 15 and 30 premenopausal women in these studies, respectively.
Furthermore, as stated by the Applicant in the study synopsis for Study 511.144,
“there was no clear preference for a 1-, 2-, or 4-week recall period.” However, 94%
of subjects thought a 24-hour recall period was not the best way to capture their
experience of sexual desire.
The Applicant provided data (pooled over both flibanserin and placebo arms) on the
mean SSE score associated with each level of eDiary desire, including missing
desire data. There was a strong trend of increasing numbers of SSEs with
increasing levels of desire. Where desire data were missing, the mean number of
SSEs fell between the numbers associated with “no desire” and “low desire.” Thus,
missing desire data is informative and does not merely represent poor compliance,
but likely also reflects poor treatment benefit.

7.4.3.2 Responder Analysis

To determine whether the changes observed for the endpoints SSEs and sexual desire were
meaningful to the subjects, the Applicant conducted responder analyses.
The Applicant calculated responder definitions by using the differences between the SSE and
desire scores associated with “minimally improved” and “no change” on the PGI-I as the
responder criteria. However, calculations were also done, as an exploratory analysis, using
scores associated with “minimally improved” and “much improved.”
Results are displayed in Table 11. PGI-I anchor-based responder endpoints were defined for
SSEs, desire (both eDiary and FSFI domain-measured), and distress (FSDS-R total and Item
13-measured). Analyses were then conducted by the Applicant comparing the percentages of
women in the flibanserin and placebo arms who exceeded the specified criteria for each
endpoint.
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Table 11 Responder Criteria Definitions based on PGI-I Anchoring – Studies 511.71 and 511.75
Study

SSE

Desire –
eDiary

Distress –
Distress –
Desire - FSFI
FSDS-R – Item
FSDS-R Total
13
No Change vs. Minimally Improved
511.71
1.22
7.80
-0.44
-5.63
0.83
511.75
1.25
7.91
-0.41
-5.07
0.80
Minimally Improved vs. Much Improved
511.71
2.00
8.88
-1.1
-8.82
0.86
511.75
2.39
9.23
-0.92
-7.37
0.93
Source: Modified from Applicant Table 1.1: 1, p 2, and Table 1.2: 1, p 3, in the Responder Criteria Method Report

Team Leader Comments:
• No pre-specified responder endpoints were agreed to during the meetings with the
Applicant. Use of data-driven endpoints were discussed and the Division’s
preference was to use responder criteria definitions determined by anchoring the
endpoints (change from baseline) to levels of the PGI-I or a similar instrument with a
range of responses. The Division did agree that the simple Patient Benefit
Evaluation should not be used as the anchor.
• For determining what is clinically meaningful, I believe that a better contrast is
between “minimally improved” and “much improved.” The contrast between “no
change” and “minimally improved” is likely to reflect the minimum clinically
detectable change, rather than what is meaningful to women.

For each trial, all women with values greater than the responder criteria were considered
responders. Response rates based on the two definitions of responder are displayed in Table
12.
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Table 12 Responder Rates – Studies 511.71 and 511.75

Source: Table 1.2: 2, p 4, in the Responder Criteria Method Report

Team Leader Comments:
• The difference in proportion of responders is quite consistent, whichever definition
of responder is used. Response rates for SSEs and distress are statistically
significantly greater for flibanserin-treated subjects; the response rate for the eDiary
desire score is not statistically significant in either study, under either responder
definition. These results are consistent with the prespecified analyses of the coprimary endpoints, in that the treatment effect on SSEs were shown to be both
statistically significant and clinically meaningful, while the treatment effect on desire
was neither statistically significant nor clinically meaningful.
• Although many of the differences in response rates are statistically significant, the
overall response rate (about 38-55% in the flibanserin arm) is not compelling,
particularly when contrasted with the placebo response rates of about 32-43%.
Specifically, the treatment effect (response rate for flibanserin minus that for
placebo) for SSEs is about 10-15%, for eDiary desire about 3-6%, and for distress
about 9-12%.
• In addition, the numerous analyses are not adjusted for multiple comparisons.
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7.4.4 Development and Validation of Key Efficacy Instruments
7.4.4.1 Applicant’s Validation Studies

The Applicant conducted a number of studies intended to validate instruments used in the
trials, as shown in Table 1. Results of the four studies evaluating the eDiary desire questions
and the FSFI are discussed in the Team Leader comments in Section 7.4.3.1.
7.4.4.2 SEALD Evaluation of Endpoint Instruments used in the Pivotal Trials

The Study Endpoints and Labeling Development team (SEALD) was consulted and asked to
review the daily eDiary and the FSFI. The overall conclusion of the SEALD reviewer,
Elisabeth Piault-Louis in her review dated July 22, 2010 was
Limited qualitative research is available for the eDiary precluding a conclusion that the
eDiary is well-defined and reliable assessment of sexual desire. The main concern with
the clinical trial results using this measure is poor compliance in completing the eDiary
distress item resulting in missing data.
The content validity of the FSFI SD domain is supported in part by qualitative research
with 45 women with HSDD. However, the qualitative research did not adequately
assess the validity of the data gathered using a 4-week recall period.
Following review of requested cross-tabulation data, which compared reported data at Weeks
4, 16 and 24 from the FSFI desire questions and from the eDiary, Dr. Piault-Louis concluded:
In the two trials, the results are consistent at week 4 between the FSFI desire frequency
item that uses a 4-week recall and the daily diary. Results at week 24 are not
convincing, particularly with the middle categories “a few times,” and “sometimes”
implying that women have difficulties differentiating between these two response options
towards the end of the trial. Using the FSFI desire frequency instead of the diary should
therefore not be considered.
Results are better between the FSFI desire intensity item and the daily diary leading
SEALD to conclude that the recall validity issue should be minimal for the FSFI desire
intensity item.
7.4.5 Statistician’s Review and Conclusion
The statistical reviewer, Lisa Kammerman, Ph.D., focused her review on the data from the two
primary phase 3 safety and efficacy studies (Studies 511.71 and 511.75). She noted the
following issues in the application:
• Only a single one of the two co-primary endpoints was statistically significant; of the
five controlled phase 3 trials, only Study 511.74 (which began with an open label
phase) was a positive study.
• The Applicant’s request to use the FSFI desire items as the regulatory endpoint for
determining efficacy with respect to success is problematic because the FSFI desire
domain has not been adequately validated, and because replacement of a prespecified
efficacy endpoint after data unblinding is not appropriate from a statistical perspective.
• The protocol required subjects to be discontinued for non-compliance in drug-taking;
this resulted in high rates of missing data. The discontinuation rate was higher among
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flibanserin-treated subjects than placebo-treated subjects, and may in some cases
reflect treatment failures related to either lack of efficacy or lack of tolerability.
The missing data with respect to desire appears to be informative; Dr. Kammerman
determined that subjects who were noncompliant in answering the eDiary desire
question had a mean number of SSEs that fell between the mean for subjects who
reported no desire and those how reported minimal desire. Thus, it appears that
noncompliance on the eDiary desire items is associated with absent or minimal levels
of desire.
The analysis did not follow the protocol-specified plan to analyze change between
baseline and the interval from Week 21 to Week 24. As noted previously, instead,
eDiary data were divided into four-week intervals anchored to the clinic visit, which
itself did not always occur at four-week intervals. This resulted in additional missing
data, which was imputed by the last observation carried forward method. However,
upon request by the Division, the Applicant provided analyses using observed data
only, and also using data based on 28-day intervals that began with the day of
randomization. For the observed data, the results were consistent with the Applicant’s
original analysis. For the 28-day interval data, the SSE analyses were not as favorable
as the original analysis.
Dr. Kammerman also noted in an exploratory analysis that the subgroup of subjects
with lower baseline scores on the eDiary desire question showed the greatest treatment
effect. The treatment effect decreased with an increasing baseline level of desire.

Dr. Kammerman made the following recommendation in her review dated August 26, 2010:
From a statistical perspective, the evidence submitted with this application does not
support the efficacy of flibanserin 100 mg q.h.s. for the treatment of hypoactive sexual
desire disorder (HSDD) in premenopausal women. I base my conclusion primarily on
the finding that the two major Phase 3 studies, Study 511.71 and Study 511.75, failed
to achieve statistical significance on both pre-specified co-primary endpoints. The
treatment difference between flibanserin 100 mg q.h.s. and placebo was statistically
significant in both studies for sexually satisfying events. However, the treatment
difference for sexual desire as measured by the daily electronic diary was not
statistically significant in either study.
She also recommended that:
In future trials of flibanserin for the treatment of HSDD, subjects who are considered
non-compliant should be allowed to receive study medication and to continue in the
study in order to allow analyses that more closely follow the intent-to-treat principle.
Continuation in the study will minimize the amount of missing data and the resulting
need for data imputation. In addition, 28-day windows should be defined based on the
date of randomization and should not be tied to clinic visits.
7.4.6 Supportive Efficacy Analysis
Results of Study 511.77

As discussed in Section 2.2, the Applicant proposed modifying the analysis of ongoing Study
511.77 (the European phase 3 trial, see Table 1) prior to unblinding of results, to evaluate
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desire using to the FSFI desire domain as the endpoint instrument. The Division was willing
to consider these data, provided that review of the development and validation of the FSFI
indicated that it was an appropriate instrument to be used in support of labeling claims.
The revised protocol for Study 511.77 specified SSEs as the single primary efficacy endpoint,
with FSFI desire items elevated to a key secondary endpoint. The analysis plan specified a
hierarchical analysis, in which the FSFI desire would be analyzed only if the SSE endpoint for
the 100 mg qhs dose had attained statistical significance. Desire as measured by the eDiary
was a secondary endpoint. Results are displayed in Table 13.
Table 13 Efficacy Results for Study 511.77
Treatment Arm

N

Baseline

N

End of
Change
Placebop-value
Treatment
from
Subtracted
Change
(Weeks 21-24) baseline*
SSEs
Flibanserin 100 mg qhs 305 2.4 (2.6)
302 3.3 (3.7)
0.9 (2.9)
0.6
0.140
Placebo
308 2.3 (2.5)
312 3.1 (3.5)
0.6 (2.6)
FSFI Desire Items
Flibanserin 100 mg qhs 308 1.9 (0.8)
308 2.5 (1.1)
0.7 (1.1)
0.1
0.082
Placebo
313 1.9 (0.8)
313 2.3 (1.1)
0.5 (1.1)
eDiary Desire
0.024
Flibanserin 100 mg qhs 305 9.5 (8.8)
302 16.1 (15.9)
7.7 (0.8)
2.3
Placebo
308 9.1 (8.2)
312 13.2 (13.1)
5.4 (0.8)
Source: Study report for Study 511.77: Table 15.2.1: 1, p 177; Table 15.2.1: 2, p 179; Table 15.2.1: 3, p 181; Table
15.2.1: 4, p 183; Table 15.2.1: 8, p 190; Table 15.2.1: 9, p 191

Team Leader Comments:
• Per protocol, the analysis of the desire items (either the key secondary endpoint
based on the FSFI desire items or the secondary endpoint based on the eDiary)
should not have been analyzed after the primary efficacy endpoint of SSEs failed to
demonstrate statistical significance.
• Nevertheless, it is of interest that the change in desire as measured by the FSFI also
failed to attain statistical significance, while desire as measured by the eDiary
question did show a statistically significant increase with treatment. This undercuts
the Applicant’s argument that the failure to show a treatment benefit on desire in
Studies 511.71 and 511.75 is due to an inadequate endpoint instrument.

7.5 Overall Assessment of Efficacy
Although the two North American trials that used the flibanserin 100 mg qhs dose showed a
statistically significant difference between flibanserin and placebo for the endpoint of SSEs,
they both failed to demonstrate a statistically significant improvement on the co-primary
endpoint of sexual desire. Therefore, neither study met the agreed-upon criteria for success in
establishing the efficacy of flibanserin for the treatment of HSDD.
Overall conclusions based on my review of the efficacy data are the following:
• The trials did not show a statistically significant difference for the co-primary endpoint,
the eDiary sexual desire score.
• The Applicant’s request to use the FSFI desire items as the alternative instrument to
evaluate the co-primary endpoint of sexual desire is not statistically justified and, in
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fact, was not supported by exploratory data from Study 511.77, which also failed to
demonstrate a statistically significant treatment benefit on desire using the FSFI desire
items.
The responder rates on the important efficacy endpoints for the flibanserin-treated
subjects, intended to demonstrate the clinical meaningfulness, are only 3-15% greater
than those in the placebo arm.
There were many significant medical and medication exclusion criteria for the efficacy
trials, so it is not clear whether the safety and efficacy data from these trials are
generalizable to the target population for the drug.

8. Safety
The assessment of the clinical safety of flibanserin is based on 27 phase 1 studies, 11 phase 2
studies in men and women with major depressive disorder (MDD), and 9 studies (two phase 2
and seven phase 3) in premenopausal women with HSDD. As of the cut-off date for the fourmonth Safety Update (November 17, 2009), the overall HSDD clinical program included data
from 5,018 subjects (see Table 14).
Table 14 Exposure to Flibanserin by Cumulative Interval – All HSDD Trials*
Exposure
(days)

FLI 25 BID
N (%)
814
814
605 (74.3)
2 (0.2)
0
297.5

FLI 50 qhs
N (%)
3,839
3,839
1,255 (32.7)
89 (2.3)
6 (0.2)
925.8

FLI 50 BID
N (%)
1,257
1,257
666 (53.0)
13 (1.0)
1 (0.1)
364.0

FLI 100 qhs
N (%)
2,938
2,938
2,144 (73.0)
213 (7.2)
38 (1.3)
1,525.6

FLI 100 BID
N (%)
72
72
0
0
0
4.6

FLI total
N (%)
5,018
5,018
3,850
1,130 (22.5)
185 (3.7)
3,117.5

>1
>84
>365
>547
Subject
years
* Includes all HSDD studies, completed and ongoing: 511.68, .69, .70, .71, .74, .75, .77, .84, .105, .118
Source: Table 1.2.2.1: 1, p 35, Table 1.2.2.21: 1, p 36, Table 1.2.2.2.2: 1, p 37, Table 1.2.2.2.2: 2, p 39, Table
1.2.2.2.3: 1, p 41, and Table 1.2.2.3: 1, p 42, Summary of Clinical Safety

This safety review focuses primarily on data from the four phase 3 placebo-controlled trials (Studies
511.70, 511.71, 511.75 and 511.77) conducted in premenopausal women with HSDD that were
combined in the Applicant’s integrated summary of safety (ISS). Results of the two open-label,
long-term extension studies (511.84 and 511.118) in premenopausal women with HSDD were
evaluated for the safety of chronic flibanserin therapy. Safety data from the following additional
sources were reviewed for deaths and significant safety signals identified during analysis of the
primary database:
• A 48-week, phase 3 randomized withdrawal study in premenopausal females with HSDD
(Study 511.74)
• Two randomized, double-blind, placebo-controlled phase 2 trials in premenopausal women
with HSDD
• Select phase 1 trials in healthy volunteers
• Select phase 2 trials conducted in subjects with MDD
Summary information for all phase 2 and phase 3 trials in the premenopausal HSDD population is
found in Table 1.
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All adverse events (AEs) were recorded at each clinic and telephone visit through spontaneous
subject reports and direct inquiry (i.e., “How have you felt since your last clinic visit?”). Any
clinically relevant change from baseline in the laboratory findings requiring medical
intervention was also recorded as an AE. AEs captured by the study investigators (verbatim
adverse event terms) were then coded by the Applicant to preferred terms (PTs) using a
medical coding dictionary (the Medical Dictionary for Regulatory Activities (MedDRA); the
version used at time of analysis was 11.1).
Team Leader Comment
The exposure evaluated by the Applicant is sufficient. The exposure exceeds ICH
guidelines for drugs to be used on a chronic basis (1,500 subjects total, 300-600 for six
months and 100 for 12 months).

8.1 Deaths and Serious Adverse Events
Deaths
In all HSDD trials (phase 1-3, including open-label safety extensions), one death occurred, in a
subject in Study 511.74 who received placebo. She died as a passenger in an airplane crash on
Day 19 of the double-blind period.
Team Leader Comment:
The death was clearly unrelated to study drug or procedures.

There were no deaths among subjects in the MDD trials.
Serious Adverse Events
In the phase 2/3 placebo-controlled HSDD trials, serious adverse events (SAEs) occurred in
<1% of subjects receiving any dose of flibanserin. The incidence of SAEs was slightly more
common among subjects receiving flibanserin 100 mg qhs than other doses. The most
frequently reported SAE among flibanserin subjects was appendicitis. None of the SAEs were
considered related to flibanserin by any investigator, nor by the Applicant.
SAEs which occurred in more than one flibanserin-treated subject (any dose) are displayed in
Table 15. The table also includes other notable SAEs.
No notable SAEs were reported during the double-blind phase of Study 511.74. In the openlabel phase of Study 511.74, SAEs occurred in 0.1% of subjects. SAEs of note were suicidal
ideation and tibial fracture, each occurring in one subject. Because subjects were allowed to
switch flibanserin dose during the open-label phase (e.g., increase from 50 mg to 100 mg qhs,
etc.), an analysis of adverse events by dose was not possible.
In the phase 3 open-label safety extension studies, the frequency of SAEs was not doseproportional.
In addition to those SAEs listed in Table 15, a single SAE of depression occurred in a phase 1
open-label study of flibanserin in premenopausal women with HSDD (Study 511.105). This
event is discussed in Section 8.2.1
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Table 15 Frequency of Subjects with Serious Adverse Events – HSDD Phase 2/3 Database
Preferred Term

Placebo

FLI 25 mg
BID

FLI 50 mg
qhs

FLI 50 mg
BID

FLI 100 mg
qhs

Phase 2/3 placebo-controlled HSDD Trials*
Total N
1,508
733
2,072
862
978
Total with SAEs n (%)
8 (0.5)
4 (0.5)
13 (0.6)
3 (0.3)
9 (0.9)
Appendicitis
0
0 (0.0)
1 (0.1)
4 (0.2)
1 (0.1)
Suicide attempt
1 (0.1)
0
0
0
0
Circulatory collapse
0
0
0
1 (<0.1)
0
Cholelithiasis
0 (0.1)
2 (0.1)
0
1 (<0.1)
1 (0.1)
Concussion
1 (0.1)
0
0
1 (<0.1)
0
Intervertebral disc
1 (0.1)
0
1 (0.1)
1 (<0.1)
0
protrusion
Double-blind Period of Study 511.74 (randomized withdrawal study in HSDD population)
Total N
170
NA
35
13
115
Total with SAEs n (%)
3 (1.8)
NA
1 (2.6)
0
0
Phase 3 open-label HSDD Trials (Studies 511.118 and 511.84)
Total N
NA
57
2,197
305
1791
Total with SAEs n (%)
NA
1 (1.8)
9 (0.4)
4 (1.3)
16 (0.9)
Appendicitis
2 (0.1)
NA
0
0
0
Ovarian cyst
0
NA
0
1 (0.0)
1 (0.3)
Uterine polyp
0
NA
0
1 (0.0)
1 (0.3)
Open-label Period of HSDD randomized withdrawal study (511.74)
Total N
NA
NA
738
Total with SAEs n (%)
NA
NA
6 (0.8)
Suicidal ideation
NA
NA
1 (0.1)
Tibia fracture
NA
NA
1 (0.1)
* includes studies 511.68, -.69, -.70, -.71, -.75, -.77
Source: Table 2.3: 1, pp 84-86, Summary of Clinical Safety

Team Leader Comments:
• The reason for the excess prevalence of appendicitis among flibanserin-treated
subjects is not clear. As discussed by Dr. Easley, the incidence (0.13%) is only
slightly greater than would be expected based on background risk.
• It is possible that flibanserin, by virtue of causing constipation (constipation is a
commonly reported treatment-emergent AE, see Table 21), can slightly increase the
risk of appendicitis. None of the subjects experiencing appendicitis, however,
reported an adverse event of constipation.
• There were no serious adverse events of intestinal obstruction.
• The SAEs of circulatory collapse and suicide attempt are addressed in Sections
8.2.2 and 8.6.2, respectively. One event of concussion occurred in the subject
experiencing circulatory collapse. The second event, which was a result of a road
traffic accident, is discussed in Section 8.2.3.
• Two of the events of intervertebral disc protrusion do not appear to be related to
study drug. The third event, in a subject on flibanserin 25 mg BID, occurred
68 days after initiating flibanserin and followed a motor vehicle accident. Narrative for
this subject is also found in Section 8.2.3.
• Cholelithiasis occurred with the same frequency in the placebo group. None of the
events could be clearly attributed to flibanserin.
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• Adverse events of uterine polyp and ovarian cyst do not appear to be related to
flibanserin therapy.

Withdrawals due to Adverse Events
More flibanserin-treated subjects discontinued prematurely due to an adverse event than those
on placebo; discontinuation due to AEs was also dose-related. The most common AEs leading
to treatment discontinuation are shown in Table 16.
Table 16 Adverse Events Leading to Treatment Discontinuation in >1% of Subjects, Phase 3
Placebo-Controlled HSDD Trials* (By Randomized Treatment)
Placebo
N (%)
1,360 (100)
92 (6.8)

50 mg qhs
N (%)
969 (100)
99 (10.2)

100 mg qhs
N (%)
1,001 (100)
146 (14.6)

9 (0.9)
5 (0.5)
10 (1.0)
3 (0.3)
7 (0.7)
4 (0.4)

18 (1.8)
16 (1.6)
13 (1.3)
13 (1.3)
11 (1.1)
8 (0.8)

Total with AEs leading to
discontinuation
Dizziness
1 (0.1)
Nausea
3 (0.2)
Anxiety
4 (0.3)
Insomnia
3 (0.2)
Fatigue
7 (0.5)
Somnolence
7 (0.5)
* Includes trials 511.70, 511.71, 511.75, and 511.77
Source: Table 2.4.1.1: 1, p 94, Summary of Clinical Safety

Team Leader Comment:
It is notable that nearly 15% of subjects receiving flibanserin 100 mg qhs discontinued
prematurely due to an adverse event compared to 6.8% for placebo subjects.

8.2 Other Notable Adverse Events
8.2.1 Depression
Because of flibanserin’s central mechanism of action, the Applicant examined their database
for adverse events of depression. The Applicant searched the phase 2/3 HSDD database for
depression-related adverse events using the standard MedDRA query (SMQ).
Subjects on flibanserin 100 mg daily (either as 50 mg BID or 100 mg qhs) had a slightly
higher incidence of depression identified using the SMQ than those on placebo (Table 17).
Depression appears to be dose-related.
The only SAE of depression occurred in a phase 1 trial, in a 47 year old woman who received
three days’ dosing of 25 mg flibanserin BID. The day after her last dose, she experienced a
depressive episode, for which she was hospitalized, after a break-up with her boyfriend. She
recovered and was discharged four days later.
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Table 17 Frequency of Subjects with Depression (SMQ) by Flibanserin Dose – All HSDD Trials
Adverse Event category

Placebo

FLI 25
BID

FLI 50 qhs

Phase 2/3 placebo-controlled HSDD trials
Total N
1508
733
2072

FLI 50 BID

FLI 100 qhs

862

978

Depression n (%)

47 (3.1)
20 (2.7)
62 (3.0)
37 (4.3)
Double-blind portion of Study 511.74 (randomized withdrawal)
Total N
170
NA
35
13
Depression n (%)
10 (5.9)
NA
2 (5.8)
0
Phase 3 Open-label HSDD trials (studies 511.118 and 511.84)
Total N
NA
57
2197
305
Depression n (%)
NA
0
43 (2.0)
6 (2.0)
Open-label portion of Study 511.74 (randomized withdrawal)
*
Total N
NA
NA
738

41 (4.2)
115
8 (7.0)
1791
64 (3.6)

Depression n (%)
NA
NA
45 (6.1)
In the open-label phase of study 511.74, subjects were allowed to switch flibanserin dose (e.g. increase from 50
mg qhs to 100 mg qhs); therefore, an analysis of adverse events by dose group was not possible. These data
include all three doses studied – 50 mg qhs, 50 mg BID and 100 mg qhs.
Source: Table 2.6:1, pp 102-3, Summary of Clinical Safety; and Table 2.1.1 from Applicant submission
dated April 30, 2010

Team Leader Comments:
• None of the adverse events of depression in the phase 2/3 HSDD trials were serious.
• In the double-blind period of Study 511.74, depression (SMQ) was more common
among subjects receiving flibanserin 100 mg qhs than those on placebo or flibanserin
50 mg qhs. In the open-label phase, a similar percent (6.1%) of subjects experienced
an adverse event within the depression (SMQ) category.
• In the two phase 3 open-label extension studies, the frequency of depression-related
adverse events was greatest among subjects receiving flibanserin 100 mg qhs.

• Overall, the data from all HSDD trials suggest that flibanserin may be associated with
a dose-proportional increase in depression-related adverse events.

Evaluation of suicidality is discussed in Section 8.6.2.
8.2.2 Syncope
The Applicant searched the HSDD safety database for adverse events related to syncope. It
is not clear what prompted the concern for syncope, though presumably it was due to the
drug’s central mechanism of action. It should be noted that in phase 3 placebo-controlled
HSDD trials, flibanserin had no significant effect on blood pressure or pulse compared to
placebo. However, vital signs were measured after the subject had been seated for five
minutes. Orthostatic measurements were not performed.
In placebo-controlled phase 2/3 HSDD trials, the incidence of the user-defined (i.e., preferred
terms identified by the Applicant as relevant to a particular category of AE) AE category of
syncope was greater among subjects receiving flibanserin 100 mg qhs than among those on
placebo or on lower doses of flibanserin (Table 18). The user-defined “syncope” AE category
includes preferred terms of hypotension, syncope, blood pressure decreased, circulatory
collapse, dizziness postural, loss of consciousness and syncope vasovagal.
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Table 18 Frequency of Subjects with Syncope-Related Adverse Events – HSDD and MDD
Database
—
User-defined AE category* or
++
Preferred Term (PT)
Total N
Syncope n (%)

Placebo

FLI 25
bid

FLI 50
qhs

FLI 50
bid

Phase 2/3 placebo-controlled HSDD trials
1508
733
2072
862
4 (0.3)

0

6 (0.3)

3 (0.3)

FLI 100
qhs

FLI 150
tdd

FLI 100
bid

978

NA

NA

7 (0.7)

NA

NA

Double-blind portion of Study 511.74 (randomized withdrawal)
NA
NA
Total N
170
NA
35
13
115
NA
NA
Syncope n (%)
2 (1.7)
2 (1.1)
NA
0
0
Phase 3 Open-label HSDD trials (studies 511.118 and 511.84)
NA
NA
Total N
NA
57
2197
305
1791
NA
NA
(0)
6 (0.3)
1 (0.3) 10 (0.6)
Syncope n (%)
NA
Open-label portion of Study 511.74 (randomized withdrawal)
Total N
NA
NA
738
Syncope n (%)
3 (0.4)
Phase 2 placebo-controlled MDD trials (female subjects)
**
313
Total N
417
240
33
65
4
113
Orthostatic hypotension n (%)
2 (3.1)
0
0
0
0
0
1 (0.3)
Hypotension n (%)
0
0
1 (0.9)
1 (0.2)
0
0
4 (1.3)
Phase II, placebo-controlled MDD trials 511.11 and 511.12 (male and female subjects)
Total N

**

260
247
NA
121
NA
NA
120
Syncope n (%)
NA
NA
2 (1.6)
2 (0.8)
0
NA
0
Pre-syncope n (%)
NA
NA
22 (18.3)
6 (2.3)
5 (2.0)
NA
8 (6.6)
* User-defined refers to preferred terms identified by the Applicant as belonging to a particular category
++MDD database provides information by PT rather than user-defined AE category
**includes all subjects on < 50 mg total daily dose (tdd)
Source: Table 2.6: 6, p 109, Summary of Clinical Safety and Table 2.1.3.2, pp 292-6, Integrated Summary of
Safety

Of the episodes categorized as syncope, one was a SAE of circulatory collapse in a subject
assigned to flibanserin 100 mg qhs. She had a past history of hypotension and orthostatic
dysregulation, and suffered circulatory collapse on Day 11 of treatment with flibanserin 100
mg qhs. She fell, suffered a concussion and was hospitalized. The patient was treated with
intravenous fluids and discharged home after 24 hours, fully recovered.
In the double-blind period of the randomized withdrawal study (511.74), the incidence of
syncope was also greatest among subjects receiving flibanserin 100 mg qhs (Table 18).
In the two phase 3 open-label safety extension trials, 511.118 and 511.84, syncope (userdefined category) occurred in a dose-proportional manner (Table 18).
In the open-label portion of the randomized withdrawal study (511.74), syncope (SMQ)
occurred in 0.4% of subjects (this includes all flibanserin doses – 50 mg qhs, 50 mg bid, 100
mg qhs). See Table 18.
Finally, in phase 2, placebo-controlled MDD trials, adverse events of orthostatic hypotension
and hypotension were more common among flibanserin-treated subjects than among those
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receiving placebo. In this case, dose-proportionality was not observed. Data are shown in
Table 18.
Team Leader Comment:
The Applicant presented only the adverse events occurring in >1% of subjects in the
integrated phase 2 MDD trial dataset. Therefore, a search for all preferred terms within
the syncope SMQ was not performed.

Dr. Easley searched the adverse event data from two of the larger phase 2, double-blind,
placebo-controlled MDD trials (Studies 511.11 and 511.12, both involving eight weeks of
treatment) for adverse events that could be considered syncope or pre-syncope. Investigator
terms decreased blood pressure, hypotension, fainted, lightheadedness, unsteady feeling,
feeling faint and lightheaded were coded to pre-syncope. Investigator terms of hypotension,
decreased blood pressure, symptomatic orthostatic hypotension and fainted were mapped to
syncope. These two MDD trials utilized the WHO medical dictionary to code adverse events,
while MedDRA was used in the HSDD trials.
As shown in Table 18, a clearly dose-proportional increase in syncope and pre-syncope was
observed in these two MDD trials.
Team Leader Comment:
Data from both HSDD and MDD clinical trial populations suggest that flibanserin causes
an increased risk of syncope over placebo and that the risk is dose-proportional.

8.2.3 Accidental Injury
Data from phase 1 studies and cognitive testing in phase 2 studies suggested that flibanserin
had mild dose-dependent sedating properties within the first hours after dosing. For this
reason, the Applicant examined safety data for adverse events (specifically, accidental injury)
that could be related to an impairment in coordination or mental ability.
In phase 2/3 placebo-controlled HSDD trials, accidental injury (user-defined category) was
more common among flibanserin-treated subjects (all doses) than those receiving placebo, as
shown in Table 19. The incidence was not dose-proportional.
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Table 19 Frequency of Adverse Events Related to Accidental Injury – HSDD and MDD Database
User-defined AE category* or
(SOC)/Preferred Term**

Total N

Placebo

FLI 25
bid

FLI 50
qhs

FLI 50
bid

FLI 100
qhs

Phase 2/3 placebo-controlled HSDD trials
1508
733
2072
862
978

FLI 150 total
daily dose
(tdd)

FLI
100
bid

NA

NA

NA
NA
19 (1.9)
19
30
18
(2.6)
(1.4)
(2.1)
Double-blind portion of Study 511.74 (randomized withdrawal)
NA
NA
Total N
170
NA
35
13
115
NA
NA
Accidental Injury n (%)
5 (4.3)
4 (2.3)
NA
2 (5.7)
0
HSDD Open-Label Database
NA
NA
Total N
NA
57
2197
305
1791
NA
NA
Accidental Injury n (%)
NA
1 (1.8)
26
6 (2.0) 48 (2.7)
(1.2)
MDD Database
+
Total N
417
240
33
313
65
4
113
Injury, poisoning and
11 (2.6)
4 (1.7)
1 (3.0)
6 (1.9)
1 (1.5)
0
4 (3.5)
procedural complication
Accident at home
7 (1.7)
2 (0.8)
1 (3.0)
5 (1.6)
0
0
3 (2.7)
Road traffic accident
2 (0.5)
0
0
0
1 (1.5)
0
1 (0.9)
* User-defined refers to preferred terms identified by the Applicant as belonging to a particular category.
**MDD database provides information by SOC/PT rather than user-defined AE category
+
includes all subjects on < 50 mg total daily dose (tdd)
Source: Table 5.8.2 and Table 2.1.3.2, Integrated Summary of Safety and Table 2.1.1, Applicant submission
dated April 30, 2010
Accidental injury n (%)

21 (1.4)

To determine whether events of accidental injury were related to the sedative effects of
flibanserin, the Applicant performed an analysis of subjects experiencing accidental injury
concomitant to an adverse event of somnolence, sedation, fatigue or dizziness. No relationship
was found.
In the phase 2/3 placebo-controlled HSDD trials, three incidents of accidental injury were
reported as serious adverse events. All were road traffic accidents.
• One involved a woman who had a roll-over accident riding off-road in an ATV, after 10
days on 100 mg flibanserin qhs. She suffered a concussion, nerve root injury, and skin
laceration due to the accident. The subject had reported no AEs related to sedative
effects (somnolence, fatigue, dizziness) around the time of the accident.
• One subject on 50 mg flibanserin qhs for 142 days had a road traffic accident in which
she was hit from behind. She did not report any sedative-related AEs during the course
of the study.
• One subject had a motor vehicle accident after 8 days on 25 mg flibanserin BID, and
suffered a hip fracture. She was reportedly not considered at fault for the accident, and
had no sedative-related AEs at the time of the accident.
Dr. Easley searched the adverse event database of the double-blind period of the randomized
withdrawal study for adverse event terms related to accidental injury (same terms as used by
Applicant in their search of the phase 2/3 HSDD database). A greater percentage of subjects
on flibanserin experienced accidental injury than those on placebo (Table 19); however, no
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subjects in the 50 mg BID group experienced accidental injury, although this may reflect the
very small sample size of that group.
In the ongoing, open-label, uncontrolled HSDD extension trials (Studies 511.84 and 511.118),
the incidence of accidental injury (user-defined AE category) was greatest in the highest
flibanserin dose group (see Table 19). One subject suffered a SAE of femur fracture as a result
of accidental injury, when she lost control of her motorcycle and collided with two other
motorbikes. She was taking 50 mg flibanserin qhs, but did not report any sedating effects.
A total of 2.7% (20/738) of flibanserin-treated subjects (all doses) in the open-label portion of
Study 511.74 experienced an adverse event of accidental injury (user-defined AE category);
see Table 19. One event of accidental injury was reported as serious in a subject on 50 mg
flibanserin qhs for two months who fractured her tibia in a motorcycle accident. She reported
no other AEs during the trial.
In phase 2 placebo-controlled MDD trials (female subjects only), injuries were most common
in the highest flibanserin dose group (Table 19). However, the Applicant reported only those
AEs that occurred in at least 1% of subjects in the MDD dataset, so a search for all preferred
terms within the accidental injury category was not done.
Team Leader Comment:
In the HSDD population, flibanserin, at all doses, was consistently associated with a
higher rate of accidental injury than placebo. The risk is not clearly dose-proportional.
However, the risk of accidental injury may increase further at doses of flibanserin >100
mg daily (or in situations in which systemic exposure is greater than that obtained with
100 mg daily), based on data from the MDD trials (Table 19).

8.2.4 Pregnancies
Although pregnancy was exclusionary from study entry and contraception was required during
participation, a total of 58 pregnancies were reported in phase 2/3 (17 in subjects receiving
placebo and 41 in subjects receiving flibanserin). Outcome is available for 46 of the 58 cases
(Table 20).
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Table 20: Number of pregnancies that occurred on treatment – phase 2/3 HSDD trials
Placebo

Flibanserin

(total N=1,530)

(total N=4,815)

No. of pregnancies n(%)

17 (100)

44 (100)

Live Births

12 (70)

29 (66)

1 (6)

1 (2)

0

5 (11)

Therapeutic abortion

4 (23)

4 (9)

Unknown

3 (18)

3 (7)

0

2 (5)

Congenital Malformation/anomaly
Spontaneous abortion

Other

b

a

Includes Studies 511.68, .69, .70, .71, .74, .75, .77, .85 and .118
a- in the flibanserin group, 4 subjects were randomized to 50 mg qhs and 1 was randomized to 100 mg
qhs
b – includes ectopic pregnancies
Source: NDA 22-526, submission 0008, submitted 2/25/10, Table 4: 1, p 39
Team Leader Comments:
• The nature of the congenital anomaly in the flibanserin-exposed infant was not
specified.
• In the general population, approximately 15-20% of known pregnancies end in
spontaneous abortion. Thus, the rate observed among flibanserin-treated subjects is
not higher than the background rate. The Applicant also notes that there was no
direct indication for a teratogenic potential in preclinical studies.
(b) (4)
•

• Pregnancy outcome following exposure to flibanserin in pregnancy should be
monitored postmarketing if flibanserin is approved in a future review cycle.

8.2.5 Interactions with Other Drugs
Effects of concomitant use of other drugs with flibanserin are discussed extensively in Dr.
Lee’s Clinical Pharmacology review (CYP3A4 inhibitors) and in Dr. Easley’s safety review
(SSRI/SNRIs, hormonal contraceptives, triptans and alcohol).
Higher rates of AEs were noted when concomitant medications were taken with flibanserin:
• Dizziness, nausea/vomiting and syncope were more common when ketoconazole (a
strong CYP3A4 inhibitor) was taken with 50 mg flibanserin. Dr. Lee anticipates that
with a 100 mg dose of flibanserin, systemic exposure of flibanserin would likely be
higher and tolerability worse.
• Approximately 2% of subjects in phase 3 placebo-controlled subjects used SSRI/SNRIs,
despite their being prohibited. Subjects with such concomitant use had higher rates of
anxiety, dizziness, insomnia, increased blood pressure and paresthesias compared to
subjects who used either the psychotropic medication or flibanserin alone.
• A wide range of AEs, representing a number of system organ classes, were higher in
women on flibanserin who used hormonal contraception than in placebo-treated women
using such contraception.
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• Approximately 3% of subjects in phase 3 placebo-controlled subjects used triptans,
despite their being prohibited. Subjects with such concomitant use had higher rates of
somnolence, depression, anxiety, irritability and stress compared to subjects who used
either the triptan or flibanserin alone.
• Alcohol status was only captured at baseline, so the extent of concomitant use with
flibanserin is not known. However, among women taking flibanserin who had been
categorized at baseline as drinkers, rates of fatigue, dizziness, somnolence, anxiety and
insomnia were higher than in women categorized as non-drinkers, or in drinkers on
placebo.
8.3 Common Adverse Events
In the four phase 3 placebo-controlled HSDD trials, more subjects in the flibanserin groups
(any dose) reported an adverse event compared to those on placebo (66.2% vs. 57.7%,
respectively). The DRUP reviewers consider adverse events occurring in >1% of flibanserin
subjects and at twice the rate observed in placebo to be possibly related to study drug.
Adverse events meeting these criteria are shown in Table 21.
Table 21 Adverse Events Occurring in >1% and at Least Twice that of Placebo in the
Flibanserin 100 mg Group (Randomized Treatment) – Phase 3 Placebo-Controlled HSDD Trials*
Placebo
N = 1360
785 (57.7)
71 (5.2)

25 mg BID
N = 733
430 (58.7)
32 (4.4)

Any event
Subjects with severe
AE’s
Dizziness
34 (2.5)
31 (4.23)
Nausea
58 (4.26)
41 (5.59)
Fatigue
77 (5.66)
35 (4.77)
Somnolence
40 (2.94)
51 (6.96)
Insomnia
32 (2.35)
14 (1.91)
Dry mouth
9 (0.66)
6 (0.82)
Anxiety
9 (0.66)
5 (0.68)
Abdominal pain
11 (0.81)
5 (0.68)
Constipation
4 (0.29)
4 (0.55)
Sedation
2 (0.15)
1 (0.14)
Nocturia
3 (0.22)
3 (0.41)
Sleep disorder
1 (0.07)
1 (0.14)
Palpitations
6 (0.44)
3 (0.41)
Stress
2 (0.15)
3 (0.41)
Vertigo
4 (0.29)
1 (0.14)
* Includes trials 511.70, 511.71, 511.75 and 511.77;
Source: Table 2.1.2.1.1, p 93, Integrated Summary of Safety

50 mg qhs
N = 969
628 (64.8)
69 (7.1)

50 mg BID
N = 728
517 (71.0)
44 (6.0)

100 mg qhs
N = 1001
696 (69.5)
83 (8.3)

61 (6.30)
68 (7.02)
59 (6.09)
55 (5.68)
19 (1.96)
12 (1.24)
19 (1.96)
17 (1.75)
4 (0.41)
6 (0.62)
5 (0.52)
5 (0.52)
5 (0.52)
4 (0.41)
3 (0.31)

111 (15.25)
90 (12.36)
101 (13.87)
122 (16.76)
20 (2.75)
10 (1.37)
10 (1.37)
8 (1.10)
9 (1.24)
10 (1.37)
4 (0.55)
4 (0.55)
5 (0.69)
0
5 (0.69)

120 (11.99)
119 (11.89)
110 (10.99)
95 (9.49)
51 (5.09)
23 (2.30)
20 (2.00)
18 (1.80)
17 (1.70)
17 (1.70)
12 (1.20)
12 (1.20)
10 (1.00)
10 (1.00)
10 (1.00)

Team Leader Comments:
• The most common treatment-emergent adverse events for subjects treated with
flibanserin 100 mg qhs are dizziness, nausea, fatigue, and somnolence. The majority
of AEs were mild to moderate. For the four most common AEs, the 100 mg qhs dose
appeared to be better tolerated than the 50 mg BID dose.
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• The Applicant studied two dosing schemes – a fixed dose regimen wherein subjects
were immediately started on the 100 mg qhs dose, and an up-titration regimen in
which 50 mg qhs was administered for two weeks and then increased to 100 mg qhs.
The incidence of common adverse events in the first four weeks of treatment for the
two dosing regimens was similar (e.g., incidence of somnolence, fatigue or sedation
was 19.4% in the fixed-dose group vs. 17.7% in the up-titration group). Therefore, the
Division agrees with the Applicant’s assessment that up-titration is not necessary,
and a 100 mg qhs starting dose is appropriate.

8.4 Laboratory Data and Vital Signs
Laboratory and vital signs data are discussed in Dr. Easley’s safety review, and did not provide
any signal of concern. Isolated elevations of AST or ALT to > 3 times the upper limit of
normal (ULN) but < 5 times ULN were noted, but not associated with concomitant increase in
alkaline phosphatase. Dr. Easley recommended that future trials also assess bilirubin, but did
not believe that there was any signal for hepatotoxicity with flibanserin.
The only change in vital signs noted was a greater frequency of weight loss (decrease of at
least 7% from baseline) in flibanserin-treated subjects (5.1%) than placebo-treated subjects
(2.6%).
8.5 Safety in Special Populations
The effect of renal and hepatic impairment is discussed in Section 5.1.
8.6 Special Safety Studies
8.6.1 Ophthalmology Assessment
Due to corneal opacities noted in dogs in preclinical studies, the Applicant conducted formal
ophthalmologic exams in Study 511.71 and in subjects who continued into its extension (Study
511.84), at screening, end of treatment, and at Week 24 for Study 511.84. There was no
significant difference in change from baseline in lens opacity, nuclear opalescence, posterior
subcapsular opacity, or visual acuity among the three treatment groups (placebo, flibanserin 50
mg qhs and flibanserin 100 mg qhs). The incidence of changes in retinal examination from
“normal” to “abnormal” was similar among the three groups.
Ophthalmology Consult
The Division requested consultation from Dr. Wiley Chambers, Director of the Division of
Anti-infective and Ophthalmologic Products, to assist in interpreting the results of the
examinations. In his review dated May 20, 2010, he provided the following responses (in
italics) to the Division’s consult questions:
1. Was the testing appropriate and comprehensive enough to evaluate the potential
signals noted in animals (in chronic toxicity studies, focal, transient, corneal
opacities were observed in dogs treated with high doses of flibanserin)?
Based on the signals identified in the animals, appropriate ocular testing was
performed.
2. Do you agree with the Sponsor’s interpretation of the ophthalmology testing
results?

Page 45 of 60

Cross Discipline Team Leader Review
NDA 22-526 Flibanserin
FINAL 8/27/10

There were some typographical errors in the reporting of some of the ocular
findings…however, they do not suggest an altered conclusion. The observation of
a congenital cataract at a follow-up visit [patient 25791] but not at a baseline visit
raises a question about the ability to detect all lens changes, but this type of
discrepancy appears to have occurred in only a small number of patients.
3. Do you see signal of concern regarding the ophthalmologic safety that should be
labeled?
The ophthalmologic findings do not rise to a level to warrant inclusion in the
Warnings and Precautions sections. Dry eye, blurred vision and keratitis should e
included in the Adverse Events section of the label.
4. Would you recommend any postmarketing evaluation of ophthalmologic signals or
adverse events?
No post-marketing evaluations of ophthalmologic signals are recommended at this
time.
8.6.2 Assessment of Risk of Suicidality
Because of flibanserin’s central mechanism of action, as well as the drug’s shared
pharmacologic properties to some approved anti-depressants (e.g., nefazodone), the Division
requested that the potential for flibanserin to cause suicide/self-injury be assessed during
clinical development.
The Applicant administered the Beck Scale for Suicide Ideation (BSS) in the phase 3 placebocontrolled HSDD trials at screening, baseline, on-treatment and post-treatment visits. The
BSS is a 21-item instrument used to detect and measure the severity of suicidal ideation in
adults. Part 1 screens for suicidal ideation.
In the phase 3 placebo-controlled HSDD trials, the incidence of a non-zero score on the BSS
Part 1 while on-treatment was similar between flibanserin and placebo groups (Table 22). One
subject in the flibanserin group who had a negative history of suicide attempts at screening
reported a positive response while on treatment to the question about the number of previous
suicide attempts. However, there is no report of this subject experiencing the adverse event of
suicide attempt during the trial.
Team Leader Comment:
None of the 12 flibanserin subjects who responded positively to the BSS Part 1 during
treatment reported an adverse event of suicidal ideation or attempt.
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Table 22 Beck Scale for Suicide Ideation (Subjects with 0 Score at Baseline Who Scored >0 at
Any Point on Treatment) – Phase 3 Placebo-Controlled HSDD Trials*
Visit

Instrument

On-treatment

BSS Part I

Treatment

Placebo
Flibanserin
BSS Group 20 [suicide
Placebo
attempt (history)]
Flibanserin
* includes Studies 511.70, 511.71, 511.75, 711.77 and 511.74
Source: Table 4.2.1:1, p 148, Summary of Clinical Safety

Total N

N (%)
with score >0
6 (0.5)
12 (0.4)
0
1 (<0.1)

1,312
3,283
1,312
3,283

Adverse events of suicidality were also evaluated. In the phase 2/3 HSDD trials, suicide/self
injury (identified through a MedDRA SMQ that includes the preferred terms suicidal ideation,
suicide, and suicide attempt) was reported by <1% of subjects in any treatment group (Table
23).
Table 23 Frequency of Subjects with Adverse Events in the Suicide/Self-Injury SMQ -- All HSDD
Trials*
Adverse Event
category/Preferred Term
Total N

Placebo

FLI 25
BID

FLI 50 qhs

Phase 2/3 placebo-controlled HSDD trials
1508
733
2072

FLI 50 BID

FLI 100 qhs

862

978

Suicide/self-injury n (%)
1 (0.1)
0
3 (0.1)
0
Suicidal ideation
1 (0.1)
0
3 (0.1)
0
Suicide attempt
0
0
0
0
Double-blind portion of Study 511.74 (randomized withdrawal)
Total N
170
NA
35
13
Suicide/self-injury n (%)
0
NA
0
0
Phase 3 Open-label HSDD trials (studies 511.118 and 511.84)
Total N
NA
57
2197
305
Suicide/self-injury
n (%)
NA
0
1 (0)
0
Suicidal ideation
NA
0
1 (0)
0
Open-label portion of Study 511.74 (randomized withdrawal)
738
Total N
NA
NA
Suicide/self-injury
n (%)
NA
NA
2 (0.3)
Suicidal ideation
NA
NA
2 (0.3)
* Phase 2/3 placebo-controlled trials
Source: Table 2.6:3, p 106, Summary of Clinical Safety

1 (0.1)
0
1 (0.1)
115
0
1791
0
0

Of the three flibanserin subjects in the placebo-controlled trials who experienced suicidal
ideation, none responded positively on the BSS at any time during treatment. The single
suicide attempt involved a 37 year old woman on 100 mg flibanserin qhs in Study 511.77 who
attempted suicide on study day 35 by ingesting Ritalin and Remeron. Although she had not
disclosed a history at screening, after the event she disclosed a past history of depression. She
was treated in the hospital and transferred to the psychiatric unit. She discontinued study
medication at an unknown date. The investigator did not consider this AE to be drug-related.
Two of the three incidents of suicidal ideation in the open label studies were considered
moderate and subjects continued on flibanserin. However, one subject initially discontinued
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the drug due to anxiety, and later reported depression after resuming the drug. She
discontinued the drug again, and then disclosed having suicidal ideation, and was ultimately
admitted to a psychiatry unit for five days. She was noted to have multiple psychosocial
stressors, a family history of depression and a past suicide attempt 15 years earlier.
Team Leader Comments:
• There have been a total of seven adverse events of suicidality (six suicidal
ideation, one suicide attempt) in the entire HSDD database involving 5,018
subjects exposed to flibanserin (dose range of 25 mg BID to 100 mg BID). Two
events resolved spontaneously without discontinuation of study drug. Two
events occurred in subjects with a history of depression and a previous suicide
attempt, respectively.
• The placebo-controlled data do not suggest a significant risk of suicidality
associated with flibanserin in otherwise healthy subjects. Given the observation
of an increase in depression-related adverse events in subjects taking
flibanserin, it is possible that in a larger population, suicidality may emerge as a
potential risk of flibanserin. This effect may be even more pronounced in
women with an underlying predisposition to suicidality, such as those with a
history of mental illness (subjects with a history of depression or suicide
attempt were excluded from participation in the HSDD trials).

Psychiatry Consult
The Division requested consultation from the Division of Psychiatry Products (DPP), to assist
in interpreting the Applicant’s evaluation of suicidality. In her review dated May 12, 2010,
Silvana Borges, M.D. provided the following responses (in italics) to the Division’s consult
questions [detailed response has been edited to provide a summary]:
1. Was the testing appropriate and comprehensive enough to evaluate for any
potential signal of suicidality?
Since late 2008, DPP has been requesting sponsors to prospectively evaluate
suicidality in every clinical protocol, at every planned visit, and in every phase of
development conducted to support psychiatric indications. DPP now considers an
acceptable instrument to be one that maps to the Columbia Classification
Algorithm for Suicide Assessment (C-CASA), such as the … C-SSRS.
…It is of note that the BSS shares in part the structure of the C-SSRS… However,
the BSS does not directly map the C-CASA. In similar cases…DPP has requested
that sponsors reclassify the events detected with such instruments according to the
C-CASA and reanalyze the results.
...In this case, however, given the small number of subjects experiencing suicidality
relative to the number o f subjects exposed to flibanserin, the reclassification of
events will most likely have no significant effect on the event rate currently
calculated using the BSS score.
2. Do you agree with the Sponsor’s interpretation of the suicidality testing results?
The sponsor concludes that there was no increase in suicidal ideation in HSDD
subjects treated with any dose of flibanserin compared to placebo … DPP would
consider all changes from a BSS zero response to a non-zero response after
initiation of treatment as suicidality cases…However, although the inclusion of
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spontaneously reported cases increases the suicidality rate in the drug-treated
group (from 0.4% to 0.5%), given the overall small number of non-zero responses
relative to the number of subjects exposed to the drug, it does not significantly
change the sponsor’s conclusion.
3. Do you see any signal of concern regarding the psychiatric safety that should be
labeled?
On face, no suicidality or other psychiatric safety signals arise from the flibanserin
safety analysis reported by the sponsor … It is of note that, given the low frequency
of treatment-emergent suicidal ideation and behavior, the detection of a suicidality
signal is unlikely when analyzing the development program of a single drug.
However, extensive analyses of controlled antidepressant trials…demonstrates that
there is an increased risk of suicidality of these drugs…Flibanserin is a postsynaptic 5-HT1A receptor agonist and a 5-HT2A receptor antagonist, and would
be considered to have antidepressant properties. For safety labeling purposes,
DPP recommends that labeling for flibanserin include the boxed warning for
suicidality, as well as other relevant class warnings and precautions, regardless of
the indication of the specific premarketing findings on suicidality and
neuropsychiatric events.
4. Would you recommend any post-marketing evaluation of suicidality signals or
adverse events?
Since flibanserin is a new molecular entity, it would be subject to the postmarketing safety reporting requirements applicable to all NMEs. DPP has not
adopted a policy of requesting additional post-marketing evaluations for drugs
carrying the boxed warning for suicidality in labeling.
8.6.3 Thorough QT Study
The Applicant conducted a thorough QT (TQT) study that evaluated the effect on prolongation
of the QT interval in a randomized, blinded, multiple dose four-period cross-over design. The
study evaluated flibanserin 50 mg BID, a proposed supratherapeutic dose of flibanserin 100
mg TID, placebo, and a comparator known to have a significant effect on QT prolongation
(moxifloxacin 400 mg). The study was reviewed by the Interdisciplinary Review Team (IRT)
for QT Studies. The conclusion of the consultative review, dated May 3, 2010, was
No significant QT prolongation effect of flibanserin (50 mg bid and 100 mg tid) was
detected in this TQT study.
...the largest upper bounds of the 2-sided 90% CI for the mean difference between
flibanserin (50 mg bid and 100 mg tid) and placebo were below 10 ms, the threshold
for regulatory concern as described in the ICH E14 guidelines. The largest lower
bound of the 2-sided 90% CI for the ∆∆QTcF for moxifloxacin was greater than 5 ms,
and the moxifloxacin profile over time is adequately demonstrated…, indicating that
assay sensitivity was established.
The therapeutic dose used in this study (50 mg bid) produces subtherapeutic Cmax
values. The supratherapeutic dose (100 mg tid) produces flibanserin mean Cmax
values 1.2-fold higher than the mean flibanserin Cmax for the therapeutic dose (100
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mg qd)…Therefore, the “supratherapeutic” dose used in this study can be considered
to produce therapeutic Cmax. At these therapeutic concentrations there are no
detectable prolongations of the QT-interval. Asians are expected to have a 57% higher
flibanserin Cmax and therefore may not be covered by the exposures observed in this
study. Interaction with potent inhibitors of CYP3A4, such as itraconazole and
ketoconazole increase Cmax 1.69- to 1.8-fold. Hepatic impairment may also increase
flibanserin concentration as hepatic metabolism is the route of metabolism. The
results of this study do not preclude prolongation of the QT-interval in patients with
impaired liver function or patients receiving potent inhibitors of CYP3A4 receiving the
(b) (4)
100 mg qd dose.
The IRT made recommendations for labeling regarding the QT effects; these will be conveyed
to the Applicant if a future review cycle results in consideration of labeling.
8.6.4 Evaluation of Addiction and Dependence Potential
Because flibanserin is centrally acting, the Applicant examined the safety database for
evidence of withdrawal phenomena. Post-treatment adverse events were assessed for:
• The four weeks following treatment discontinuation in Phase 3 studies 511.70, 511.71,
511.75 and 511.77
• The first four weeks of double-blind treatment in the randomized withdrawal study
511.74 (the first 24 weeks of this trial involved open-label flibanserin treatment;
subsequently, flibanserin responders participated in a 24-week double-blind placebocontrolled phase)
Adverse events that occurred more frequently following flibanserin discontinuation are shown
in Table 24.
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Table 24 Frequency of Subjects with Adverse Events Following Treatment Discontinuation —
Phase 3 Placebo-Controlled HSDD Trials
AE category
PostPost-25
Post-50
Post-50
Post-100
Flibanserin
(SMQ) or
Placebo
BID
qhs
BID
qhs
to
Preferred
flibanserin
1
Term (PT)
(all doses)
Phase 3 placebo-controlled HSDD trials
Total N (%)
1360
733 (100)
969 (100)
728 (100)
1001 (100)
NA
(100)
Vomiting
3 (0.2)
0
2 (0.2)
1 (0.1)
5 (0.5)
NA
Depression
6 (0.4)
4 (0.5)
7 (0.7)
4 (0.5)
7 (0.7)
NA
(SMQ)*
Insomnia
4 (0.3)
0
3 (0.3)
1 (0.1)
4 (0.4)
NA
Anxiety
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
2 (0.2)
NA
Double-blind portion of study 511.74 (randomized withdrawal)
Total N (%)
NA
NA
38 (100)
16 (100)
116 (100)
163 (100)
Anxiety
NA
NA
1 (2.6)
1 (6.3)
0
0
Dizziness
NA
NA
0
0
3 (2.6)
1 (0.6)
Nausea
NA
NA
1 (2.6)
2 (12.5)
2 (1.7)
2 (1.5)
Irritability
NA
NA
1 (2.6)
1 (6.3)
2 (1.7)
1 (0.6)
Depression
NA
NA
1 (2.6)
1 (6.3)
2 (1.7)
1 (0.6)
(SMQ)
* includes preferred terms of disturbance in attention, depression, middle insomnia, depressed mood, mood
altered, mood swings, poor quality sleep, affect lability, dysphoria, tearfulness, apathy, crying, early morning
awakening, major depression, memory impairment, blunted affect, decreased interest, depressive symptom,
dyssomnia, emotional distress, hypersomnia, initial insomnia, psychomotor hyperactivity, and listless.
1 - in study 511.74, subjects who entered the double-blind phase were switched from flibanserin to placebo or to
flibanserin (in a randomized, double-blind fashion). This column represents the frequency of adverse events in
subjects who remained on flibanserin.
Source: Tables 5.7.1 and 5.7.2, pp 3095-3110, Integrated Summary of Safety

Team Leader Comment:
The data suggest that adverse events of depression, anxiety, irritability and dizziness
occur with slightly greater frequency in the four weeks following discontinuation of
flibanserin 100 mg qhs. If the drug is approved in the future, this information and
consideration of tapering the drug on discontinuation should be included in labeling.

Controlled Substance Consult
The Controlled Substance Staff (CSS) was initially consulted by the Division following the
End of Phase 2 meeting. CSS comments were conveyed to the Applicant in June 2005, noting
that abuse liability assessment is needed for any centrally-acting NME, regardless of the
indication sought. CSS provided a list of abuse-related studies, including a human abuse
potential study, that would need to be conducted. The CSS reviewed the current NDA
submission and concluded that
• The Applicant had not conducted a thorough abuse potential assessment of flibanserin.
No human abuse potential study was done. An Abuse Potential section was not
included in the NDA, as had been requested in the 2005 comments.
• Based on review of the clinical data on AEs and withdrawal symptoms, flibanserin has
CNS sedative properties and produced physical dependence, which are suggestive of a
drug with abuse potential.
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•

It is not possible to draw definitive conclusions about the abuse potential in the absence
of a human abuse potential study.

The CSS provided the following recommendations to be conveyed to the Applicant:
…you should conduct a human abuse potential study in individuals with a history of
sedative abuse and, pursuant to 21 CFR 314.50(d)(vii), submit a proposal to schedule
flibanserin in the Controlled Substances Act (CSA) and reasons for your proposal. CSS is
available to comment on the proposed design of the human abuse potential study.
The CSS also recommended to the Division that flibanserin should be evaluated to determine
whether it has agonist properties at the 5HT2B site and, if it does, FDA clinical guidelines
should be followed to evaluate its ability to induce valvulopathy, an AE known to be
associated with this receptor site.
8.7 Exposure-Response Relationship for Adverse Events
In phase 1 studies in which supratherapeutic doses of flibanserin were investigated, doseproportionality of common adverse events was also evident. Common adverse events
exhibited a clear dose-response relationship in the four phase 3 placebo-controlled HSDD
trials (Studies 511.70, 511.71, 511.75 and 511.77). The Applicant noted in phase 3 studies
that the 100 mg qhs dose of flibanserin had a lower rate of dizziness, nausea and sedating AEs
than did the 50 mg BID dose. Figure 1 shows the frequency of AEs by AUC at steady state.
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Figure 1 Exposure-Response for AEs in Double-blind, Placebo-Controlled, Phase 3 HSDD
Clinical Trials
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Source: Figure 2, Figure provided by LaiMing Lee Ph.D., for DRUP background document for ACRHD, dated May
20, 2010

The Applicant also evaluated the effect of fixed dosing, with immediate initiation of the 100
mg dose vs. an up-titration regimen, where subjects took 50 mg qhs for two weeks and then
started the 100 mg qhs dose. Although the rate of AEs was slightly higher in the first week for
the fixed dose 100 mg qhs group, for both groups, it fell to similar levels by the second week
Therefore the Applicant concluded that up-titration was not needed.
Team Leader Comments:
The clinical review team concurred that up-titration is not necessary when starting
flibanserin.

8.8 Safety Update
A 120-day safety update was submitted by the Applicant in February 2010 and covered
ongoing trials through November 2009 (Studies 511.84 and 511.118). No new safety findings
were noted.
8.9 Postmarketing Safety Findings
Flibanserin is not currently marketed anywhere in the world, so there are no postmarketing
safety data.
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8.10 Overall Assessment of Safety
The extent of exposure evaluated in the phase 3 studies exceeded that recommended by the
ICH for chronically administered drugs. However, given the extensive restrictions on study
eligibility in terms of co-morbid conditions and concomitant medication use, it is not clear that
the safety results obtained in the clinical trials will generalize to the target population of
premenopausal women with HSDD.
The important safety findings regarding flibanserin use in premenopausal females with HSDD
are:
• Dizziness and nausea were the most frequently reported adverse events and occurred in
nearly 12% of subjects treated with flibanserin 100 mg qhs during the phase 3 placebocontrolled HSDD trials.
• Sedating adverse events (i.e., fatigue, somnolence, sedation) were also commonly
reported and were proportional to flibanserin dose; the frequency of sedative effects
was very high with supratherapeutic exposure to flibanserin (e.g., with doses >100 mg
qhs).
• The tolerability of flibanserin was only moderate, with nearly 15% of subjects who
received 100 mg qhs discontinuing treatment prematurely due to an adverse event
(compared to 6.8% of placebo subjects).
• The only serious adverse event that occurred more commonly among flibanserin
treated subjects compared to those on placebo was appendicitis.
• An increased frequency of depression, syncope and accidental injury was observed
among flibanserin-treated subjects when compared to placebo in the HSDD clinical
trials database; syncope and depression appeared to be dose-proportional.
• Tolerability of flibanserin was adversely affected when it was administered with
commonly used prescription drugs such as SSRIs, triptans, and hormonal
contraceptives, or when taken with alcohol.
• Concomitant administration of potent CYP3A4 inhibitors with flibanserin (at 50 mg
qhs) leads to at least a 4.5-fold increase in systemic exposure to flibanserin. In
addition, the frequency of adverse events of dizziness, nausea and vomiting increased
significantly with concomitant administration of flibanserin and a CYP3A4 inhibitor.
• The effect of flibanserin on orthostatic blood pressure and pulse is not known.
The Division has the following concerns regarding the safety of flibanserin:
• The population studied in the phase 2 and 3 HSDD trials was generally healthy and
taking few, if any, concomitant medications.
• The safety of flibanserin in the general population on concomitant prescription drugs or
with significant medical or psychiatric histories is unknown.
• It is not clear if labeling alone will be sufficient to alert women to the numerous drug
interactions that exist with flibanserin.
• The risk of significant adverse events of accidental injury, syncope and depression
associated with flibanserin may increase further in the setting of supratherapeutic
exposure to flibanserin (as may occur with concomitant CYP3A4 inhibitors), or when
given with drugs with a similar adverse event profile (e.g., SSRIs, other centrally
acting drugs).
The ophthalmology examinations conducted did not indicate a signal of concern.
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The assessment of suicidality was not in accord with current FDA recommendations, but
overall, did not indicate a signal of concern. However, suicidality is not commonly detected in
a single drug’s development program, and the DPP recommends that typical antidepressant
class labeling regarding suicidality be included if flibanserin is approved in a future review
cycle. In addition, the data from all HSDD trials suggest that flibanserin may be associated
with a dose-proportional increase in depression-related adverse events, which raises the
concern for potential increased risk of suicidality if the drug were marketed broadly.
Changes in the QT interval in the thorough QT study for flibanserin were below the regulatory
threshold of concern for flibanserin, but the supratherapeutic dose provided exposure below
that which might be experienced by women with hepatic impairment, or using a strong
CYP3A4 inhibitor concomitantly. Therefore, the possibility of clinically significant QT
prolongation in such scenarios cannot be ruled out.
The Applicant will need to do a human abuse potential study to determine whether controlled
substance scheduling will be needed if flibanserin is approved in a future review cycle.
The primary reviewers concluded that, in view of the lack of demonstrated efficacy, the safety
profile of flibanserin was not acceptable. I concur that the safety profile coupled with the lack
of efficacy does not support approval of flibanserin for treatment of HSDD.
9. Advisory Committee Meeting
The Advisory Committee on Reproductive Health Drugs (ACRHD) met on June 18, 2010 to
consider this NME product. Questions posed to the Committee and the votes are listed below.
1. Considering that the two primary US efficacy studies did not demonstrate efficacy
for the prespecified co-primary endpoint of sexual desire as measured by the daily
eDiary:
a. Do you agree with the Applicant that the impact of flibanserin on sexual desire
is better evaluated with the desire domain of the FSFI using 28-day recall?
Yes - 2
No - 9
Abstain - 0
Those voting “yes” indicated that the FSFI is a well-known, published and standardized tool,
while the eDiary is non-standardized. Those voting “no” noted that some form of daily
measurement is of greater value than the 28-day recall used by the FSFI and that the Applicant
and Division had agreed a priori on the use of the eDiary.
b. Is it appropriate to alter the prespecified method of assessing sexual desire?
Yes - 2
No - 9
Abstain- 0
Those voting “yes” found the proposed change appropriate because the FSFI is a standardized
and tested tool. Those voting “no” noted that such a change to the pre-specified endpoint
would not maintain the integrity of the trial.
2. Has the Applicant provided sufficient evidence of overall efficacy for flibanserin for
the treatment of hypoactive sexual desire disorder (HSDD) compared to placebo?
Yes - 1
No - 10
Abstain - 0
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The Committee’s consensus was that the Applicant did not provide sufficient evidence of the
overall efficacy of flibanserin for the treatment of HSDD, as improvement in sexual desire was
not shown using the eDiary. However, it was noted that about half of the women in the trials
felt that the results were clinically significant and that many women would be happy with
these results.
The Committee raised concerns regarding the number of subjects who dropped out due to
adverse events.
It was also acknowledged that HSDD is a real condition; however, the diagnosis is still
challenging. The Committee noted that there is a significant need for women to have a
treatment for HSDD.
3. Considering the available data on efficacy and safety, has the Applicant
demonstrated that the overall risk/benefit profile of flibanserin for the treatment of
HSDD in premenopausal women is acceptable?
Yes - 0
N -11
Abstain - 0
The Committee felt that that the efficacy of flibanserin was not sufficiently robust to
justify the risks. Overall, the Committee was concerned about the safety signals seen.
Concerns were also raised regarding potential drug interactions. The Committee felt that
data needed to be provided on the long term use of flibanserin, in light of the fact that
flibanserin may be used long term in a heterogeneous group of women.
10. Pediatrics
The Applicant requested a full waiver of pediatric studies. The Division believed that this was
reasonable, on the grounds that necessary studies would be impossible or highly impracticable
because the condition does not exist in the pediatric age group. Because an Approval action
was not taken on this application, the Pediatric Review Committee (PeRC) was not consulted
regarding the waiver request.
11.

Other Relevant Regulatory Issues

11.1 Potential Financial Conflicts
The Applicant certified that it did not use any investigators debarred under Section 306 of the
Federal Food, Drug and Cosmetic Act.
The Applicant submitted financial disclosure information for investigators in Studies 511.70,
511.71, 511.74, 511.75 and 511.77. Over 1,120 investigators were certified as having no
financial arrangements as listed in 21 CFR 54.2. Information was not provided by 134
investigators, for reasons including lost to follow-up (59), no longer at site (40), did not enroll
subjects and deceased.
Team Leader Comment
Financial data are missing on about 10% of investigators, which could be of concern in a
program that successfully demonstrated efficacy. However, in this program the Applicant
has not attained the pre-specified endpoints, so even if there were sources of bias related to
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investigators with financial stakes in the studies’ outcome, it does not appear to have
impacted the results.

11.2 Applicant Termination of Sites
Two investigator sites were closed by the Applicant for cause: lack of Principal Investigator
(PI) involvement and oversight, failure to adhere to protocol/investigational plan, and
suspected misconduct in the flibanserin extension trial 511.84. One site was under Elizabeth
Houser, MD in Austin, TX (site 1013 in Trial 511.75 and site 1078 in Trial 511.84); the site
“enrolled” (screened) 91 subjects in Study 511.75 and 10 in Study 511.84. The other PI was
Richard Muckerman, MD in Chesterfield, MO (site 1024 in Trial 511.75 and site 1128 in Trial
511.84); the site enrolled (screened) 51 subjects in Study 511.75 and 28 subjects in Study
511.84. Due to these issues, the Applicant performed a sensitivity analysis on the co-primary
endpoints omitting the data from the two sites in Trial 511.75. The results of the two separate
sensitivity analyses excluding the data from the Houser and Muckerman sites were consistent
with the results of the primary analysis.
11.3 DSI Inspections
Site inspections by DSI were requested for two sites that participated in Study 511.71, two that
participated in Study 511.75, and for the Applicant’s conduct with respect to these two studies
(standard for NME products). Three clinical sites were selected on the basis of having
enrolled relatively large numbers of subjects and the significance of their contribution to
overall efficacy; one site (Dr. Muckerman) was selected due to having been closed by the
Applicant and suspected misconduct in Study 511.84. Inspection findings are summarized in
Table 25.
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Table 25 Inspection Findings for Pivotal Trials
Study/Site
Investigator
# Subjects
Country
Screened
511.71/2001
Howard Conter
38
Canada
511.71/2004
511.75/1024

511.75/1038

Boehringer
Ingelheim
Pharmaceuticals

Larry Komer
Canada
Richard
Muckerman
US

39

Mira Baron
US

42

N/A
US

N/A

51

Findings

Comments

Voluntary
Action
Indicated
(VAI)
VAI

At least one subject experienced an
AE that was treated with a
concomitant medication; neither the
AE nor the medication was reported.
Study progress report to IRB was
delayed by approximately 2 months.
Multiple subjects were randomized
despite incomplete assessment of
inclusion criteria or even meeting
exclusion criteria. The study
coordinator conducted CGI
evaluations of multiple subjects
despite lacking the qualifications to
perform the evaluations. Multiple
subjects did not have actual study
visits as required by protocol;
instead visits were conducted by
phone and study drug was mailed to
subjects. 16 of 51 subjects had
visits outside of protocol-specified
time windows. Drug accountability
was inadequate.

Official
Action
Indicated
(OAI)

No
Action
Indicated
(NAI)
NAI

For Dr. Conter and Dr. Komer, DSI concluded that the isolated deviations would not appear to
have significant impact on data integrity, and that the data appear acceptable in support of the
respective indication. For Dr. Muckerman, after reviewing records from both Studies 511.75
and 511.84, DSI noted that Dr. Muckerman was minimally involved and much of the
responsibility for study conduct was delegated to an unqualified coordinator. Data generated
by this site are not considered acceptable in support of the relevant indication and should be
excluded from any data analysis. For Dr. Baron and the Applicant, data appear acceptable in
support of the application.
Team Leader Comment
Data from Dr. Muckerman’s site in Study 511.75 were not used in the pivotal assessment of
efficacy.

12. Labeling
(b) (4)
The Applicant initially proposed the trade name
, which was found unacceptable by the
Division of Medication Error Prevention and Analysis (DMEPA) and the Division of Drug
Marketing, Advertising and Communications (DDMAC) in the IND stage. During the NDA

Page 58 of 60

Cross Discipline Team Leader Review
NDA 22-526 Flibanserin
FINAL 8/27/10

review cycle, the Applicant requested the name Girosa. DMEPA found this trade name
acceptable in its review dated February 12, 2010, and DRUP concurred with this decision.
Carton and container labeling was reviewed and was revised by the Applicant in accordance
with recommendations made by DMEPA and by the CMC reviewer. The final carton and
container labeling submitted by the Applicant on March 16, 2010 was acceptable to the
DMEPA and CMC reviewers.
The package insert was submitted in the format prescribed by the Physician Labeling Rule
(PLR). Consults on the proposed label were obtained from the Division of Risk Management
and DDMAC. However, following the recommendations by the ACRHD and the consensus of
the clinical reviewers, labeling was not conveyed to the Applicant in this review cycle.
13.

Recommendations/Risk Benefit Assessment

13.1 Recommended Regulatory Action
I recommend that flibanserin receive a Complete Response action for the indication “treatment
of hypoactive sexual desire disorder in premenopausal women” based on failure to
demonstrate efficacy on the co-primary efficacy endpoint of change in sexual desire.
13.2 Risk Benefit Assessment
In light of the Applicant’s failure to demonstrate acceptable efficacy, the level of risk that may
be tolerated is extremely low. Although the common AEs observed in the clinical trial
database for flibanserin tend to be relatively non-serious (e.g., dizziness, nausea, fatigue, and
somnolence), the study population tended to be very restricted, with enrollment open only to
generally healthy premenopausal women on few concomitant medications. In light of the
numerous potential DDIs that may result in increased flibanserin exposure, and the apparent
dose-proportionality seen for a number of AEs, there is concern that the safety profile might be
more worrisome once the product were marketed to a broad population of women. In
addressing the deficiencies described in the Complete Response communication, the Applicant
should include a broader range of women in future studies, permit concomitant use of
additional medications, and conduct further evaluation of safety signals of potential concern
such as
• Safety in women with mild psychiatric conditions such as depression and anxiety
• Safety with concomitant use of moderate CYP3A4 inhibitors, centrally acting drugs
such as triptans, SSRI/SNRI products, and alcohol
• Risks of depression, accidental injury and syncope
• Abuse potential of flibanserin
In addition, the Applicant should further characterize the effect of concomitant use of a
moderate CYP3A4 inducer on flibanserin PK, as this may adversely affect efficacy.
13.3 Recommendation for Postmarketing Risk Evaluation and
Management Strategies
No postmarketing risk management activities are recommended in this review cycle.
However, the Applicant submitted a risk management proposal on May 26, 2010, in an attempt
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to address a number of the concerns raised by the Division in the Advisory Committee
background document. Specific actions proposed by the Applicant included:
•
inhibitors
• A DDI study of flibanserin with a moderate CYP3A4 inhibitor
• A phase 3b safety study of flibanserin 100 mg daily used concomitantly with
SSRI/SNRIs (this study is ongoing)
• Postmarketing monitoring of pregnancy and fetal outcomes in women who use
flibanserin during pregnancy

(b) (4)

The Applicant subsequently proposed in a meeting held on July 22, 2010 to do a meta-analysis
of data relative to concomitant use of flibanserin with hormonal contraceptives, which are mild
CYP3A4 inhibitors.
13.4 Recommendation for other Postmarketing Requirements and
Commitments
No postmarketing requirements or commitments are requested at this time, as a Complete
Response action is recommended. However, should flibanserin be approved in a future review
cycle, it is likely that a large postmarketing surveillance study will be required, as is common
with NME products. Such a study should help assess risks that cannot likely be characterized
in premarketing clinical trials, such as possible increased risk of breast cancer in women
exposed to flibanserin, and any risk of exposure to flibanserin by pregnant women.
13.5 Recommended Comments to Applicant
Comments to the Applicant will be provided in the Complete Response letter.
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1 Recommendations/Risk Benefit Assessment
1.1 Recommendation on Regulatory Action
We recommend, from a clinical perspective, that flibanserin 100 mg qhs for the treatment of
hypoactive sexual desire disorder (HSDD) in premenopausal women receive a Complete
Response action. The two North American trials that used the flibanserin 100 mg dose at
bedtime (qhs) for which the Applicant is seeking approval did show a statistically significant
difference between flibanserin and placebo for the increase in satisfactory sexual events (SSEs)
and change in the distress endpoint (using either the FSDS-R total score or solely the Item 13
score). However, the following findings/issues are the reason for recommending a Complete
Response action:
1. The trials did not show a statistically significant difference for the second co-primary
endpoint, the eDiary sexual desire score. Low sexual desire is the hallmark of HSDD, so it
seems imperative that a statistically significant and clinically meaningful change in this
endpoint be clearly demonstrated.
2. The Applicant requested very late in the development program (January 2009) to change the
statistical analysis plan (SAP) to use a different instrument (the desire score on the Female
Sexual Function Index [FSFI]) to measure the co-primary sexual desire endpoint. It is not
generally accepted to change the SAP once a trial has been unblinded, as was the case for at
least one of the near-identical trials. Furthermore, in a third blinded, placebo-controlled trial,
for which the Applicant changed the desire endpoint to that measured by the FSFI desire
items while the trial was underway and before unblinding, the Applicant failed to show a
statistically significant change in desire using the FSFI desire score.
3. The placebo-corrected differences for the two endpoints (SSEs and distress), although
statistically significant, were numerically small.
4. There were many significant entry criteria relating to co-morBID conditions and concomitant
medications that excluded women from the efficacy trials, so it is difficult to know how to
adequately label for them or protect against inappropriate off-label use of the drug.
5. The demographics of the population studied may be very different from the population that
will use the product once it is openly marketed; therefore, efficacy and safety in the North
American population of premenopausal women that are likely to use the drug is uncertain.
6. A number of potential risks associated with flibanserin treatment were identified in the safety
review. In view of the efficacy data, the overall benefit/risk balance for the product is not
favorable.
7. Finally, and obviously supportive, are the votes of the Advisory Committee (AC) members at
the meeting held to discuss this application on June 18, 2010:
a) Is the sexual desire endpoint better evaluated by the FSFI desire domain compared to
the eDiary?
N0- 9; YES- 2
b) Is it appropriate to alter the prespecified method of assessing sexual desire?
NO- 9; YES- 2
c) Is there sufficient evidence of overall efficacy for flibanserin for the treatment of
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HSDD compared to placebo?
NO- 10; YES- 1
d) Has the Applicant demonstrated that the overall risk/benefit profile of flibanserin for
the treatment of HSDD in premenopausal women is acceptable?
NO- 11; YES- 0

1.2 Risk Benefit Assessment
Of the two pre-specified co-primary endpoints, desire and sexually satisfying events (SSEs),
flibanserin demonstrated efficacy only on the latter. However, the improvement in SSEs was
modest – only 0.8 additional events per month over placebo. Flibanserin did not demonstrate
efficacy in treatment of sexual desire, as assessed by the desire data recorded every 24 hours on
the electronic e-Diary.
The Division has identified the following safety issues with flibanserin:
• Flibanserin has only modest tolerability – 15% of subjects on flibanserin 100 mg qhs
discontinued prematurely due to side effects, which is twice the rate observed in the
placebo group.
• Sedating adverse events (fatigue, somnolence, and sedation) occurred in approximately
18% of subjects taking flibanserin 100 mg qhs, and the frequency of these events was
dose-proportional.
• The population studied in the phase 3, placebo-controlled HSDD trials was generally
healthy and on no or few concomitant medications. The applicability of the phase 3
safety data to a general population of females with HSDD is not clear.
• There is a small increase in the frequency of adverse events of depression, syncope and
accidental injury with doses of flibanserin greater than or equal to 100 mg qhs compared
to placebo and the incidence of these events also appears to be dose-proportional. The
risk of these adverse events may increase in patients with co-morBIDities or on
concomitant medications.
• Concomitant administration of centrally acting drugs (e.g., SSRIs, alcohol) adversely
effects flibanserin tolerability and may compromise patient safety.
• Administration of flibanserin with drugs that are CYP3A4 inhibitors leads to a marked
increase in flibanserin exposure and poor tolerability.
We do not believe that the modest benefit on number of SSEs outweighs the potential risks
associated with flibanserin.

1.3 Recommendations for Postmarket Risk Management Activities
As the product is not being recommended for approval, no post-marketing risk management
activities are being requested by the Division. However, the following labeling to address
potential safety issues related to increased exposure to flibanserin was proposed by the
Applicant.
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1) Interaction with strong CYP3A4 inhibitors
The Applicant proposes

(b) (4)

2) Use in hepatic impairment
The Applicant proposes to contraindicate the use of flibanserin in subjects with hepatic
impairment.
Reviewer’s comment:
These proposals are acceptable if, in the future, flibanserin is approved.

1.4 Recommendations for Postmarket Studies/Clinical Trials
As the product is not being recommended for approval, no post-market studies are being
requested at this time. However, the following are deficiencies that should be addressed in any
Complete Response submission:

1) Safety in patients with co-morBID conditions or taking concomitant medications:
Any ongoing or future placebo-controlled HSDD clinical trials of flibanserin should enroll a
broad population of premenopausal women with HSDD. Exclusion criteria, which were
extensive in the clinical trials conducted thus far for the indication, should be limited. For
example, women with mild psychiatric conditions, such as depression, should be included,
assuming the HSDD is not a function of the underlying psychiatric diagnosis. Subjects taking
concomitant medications, including centrally acting drugs such as triptans, should also be
enrolled. Data from such a study may facilitate understanding of the safety of flibanserin in the
general population of women that suffer from HSDD.
2) Safety with concomitant CYP3A4 inhibitors
In the risk management proposal submitted on May 26, 2010, the Applicant proposes to conduct
an additional drug interaction study of flibanserin with a moderate CYP3A4 inhibitor. The
Applicant has also performed a meta-analysis of adverse events experienced by women who
received flibanserin and oral contraceptives classified as weak CYP3A4 inhibitors in phase 1
studies.
Reviewer’s comment:
The proposed drug-drug interaction (DDI) study with a moderate CYP3A4 inhibitor
should begin to address the Division’s concern regarding drug interactions between
flibanserin and CYP3A4 inhibitors. A determination of the need for a DDI study between
flibanserin and weak CYP3A4 inhibitors will be made following the review of the metaanalysis.

3) Safety with selective serotonin/norepinephrine reuptake inhibitors (SS/NRIs)
In the risk management proposal submitted on May 26, 2010, the Applicant discussed their
ongoing phase 3b study designed specifically to assess the safety of flibanserin in the setting of
concomitant administration of an SSRI/SNRI. This trial is a 12-week, randomized, double-blind,
placebo-controlled study of flibanserin 100 mg qhs in U.S. women with decreased sexual desire
and sexual distress who are also taking an SSRI/SNRI. The trial was initiated on January 15,
2010.
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Reviewer’s comment:
This study is likely to provide needed clarification on this issue.

4) Risks of depression and accidental injury
Ongoing and future clinical trials in the HSDD population (both pre- and post-menopausal)
should include monitoring for and analysis of the frequency of these adverse events. Special
attention should be paid to exacerbation of depression in subjects with a prior history of major
depressive disorder (MDD). Data from the SSRI/SNRI safety study is likely to be helpful in
clarifying the risk of depression in vulnerable patients.
5) Safety with concomitant alcohol use
In a clinical trial setting, the Applicant should evaluate the effect of simultaneous administration
of flibanserin 100 mg with alcohol in a dedicated drug-drug interaction study.
6) Evaluation of risk of syncope
In order to understand the true risk of syncope in the setting of supra-therapeutic flibanserin
exposure, a phase 1 study should be performed in healthy subjects using supra-therapeutic doses
of flibanserin to assess the effect of supra-therapeutic exposure on orthostatic vital signs.
7) Abuse potential
The Controlled Substances Staff (CSS) concluded the following based on their review of this
application:
“After a review of the materials submitted in the NDA, we conclude that flibanserin is
active in the CNS, has sedative properties and produces physical dependence. These
properties are suggestive of a drug with abuse potential. However, in the absence of a
human abuse potential study, it is not possible to draw definitive conclusions about the
abuse potential of flibanserin.”

The sponsor should therefore, as recommended by CSS, conduct a human abuse potential study
in individuals with a history of sedative abuse.

2 Introduction and Regulatory Background
2.1 Product Information
Flibanserin is a post-synaptic 5-HT1A agonist and 5-HT2A antagonist that has been evaluated for
(b) (4)
the indication of major depressive disorder (MDD), in addition to treatment of HSDD
(b) (4)
premenopausal (the current application)
In addition to its activity at serotonin receptors, flibanserin binds with moderate
affinity to 5-HT2B, 5-HT 2C and dopamine D4 receptors. There are no currently marketed
products with the same neurotransmitter activity as flibanserin.
Evidence from a variety of sources suggests that the neurotransmitter serotonin may have a role
in HSDD by acting excessively as a sexual satiety signal. Serotonergic agents such as the
selective serotonin reuptake inhibitors (SSRIs) inhibit all phases of sex including desire, arousal,
and orgasm. The 5-HT1A receptor mediates inhibitory neurotransmission. Adding the 5-HT1A
14
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receptor partial agonist buspirone to SSRIs has been shown to counteract these negative sexual
side effects. Flibanserin is a full 5-HT1A receptor agonist, so it should equal or exceed the prosexual effects of buspirone.
Likewise, stimulating the serotonin 5-HT2A receptor has been associated with decreased sexual
behavior in male rodents. Thus, 5-HT2A antagonism might have pro-sexual effects. Supporting
this clinically, the one SSRI with inherent 5-HT2A receptor antagonist activity, nefazodone, has
far fewer negative sexual side effects in humans than do SSRIs lacking such activity. Flibanserin
too has been shown to block central 5-HT2A receptors, and thus might reverse sexual inhibition
caused by an excess of serotonin activity in the brain.
Although flibanserin’s effect is believed to be related to its activity at the 5-HT1A and 5-HT2A
receptors, its mechanism of action in the treatment of HSDD is unknown.

2.2 Tables of Currently Available Treatments for Proposed Indications
There are currently no FDA-approved drug products for the treatment of HSDD. There is
substantial evidence, however, that various testosterone products (approved for men with below
normal testosterone levels) are used off-label in lower doses by women with HSDD. Other
herbal and over-the-counter products are also used, but none of these is FDA-approved for
HSDD.

2.3 Availability of Proposed Active Ingredient in the United States
The proposed active ingredient is not available in the United States or in any other country.

2.4 Important Safety Issues with Consideration to Related Drugs
There are no marketed products with the same pharmacologic profile as flibanserin. However,
drugs are available that share some of flibanserin’s central activity. For example, buspirone, an
anxiolytic, is a 5HT1A agonist, and nefazodone, an anti-depressant, is a 5HT2A antagonist. The
adverse event profile observed in placebo-controlled studies of nefazodone and buspirone was
somewhat similar to that observed with flibanserin. Common adverse events associated with
nefazodone and buspirone are shown in Table 1.
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Table 1: Safety profile of drugs with 5HT1a agonist or 5HT2a antagonist activity
Trade Name
Generic Name
Indication
Year of NDA Approval

Buspar

Serzone

Buspirone

nefazodone

anxiety

depression

1986

1994

Pharmacodynamics
5HT1A receptor agonism

+

5HT2A receptor antagonism

+

Labeled Adverse Events
Dry mouth

+

Dizziness

+

+

Nausea

+

+

Headache

+

Nervousness

+

Lightheadedness

+

Excitement

+

+

Constipation

+

Somnolence

+

Source: Package inserts for Serzone™ and Buspar™.

2.5 Summary of Presubmission Regulatory Activity Related to Submission
Throughout the development program for flibanserin for the treatment of HSDD, the Division
and the Applicant had regular interactions. Key points and agreements conveyed to the
Applicant regarding the phase 3 safety and efficacy studies are:
• The co-primary efficacy endpoints should be change from baseline in SSEs and sexual
desire, both to be measured by subject responses in an electronic diary (eDiary).
• The Division recommended testing and cognitive debriefing by pilot users of the eDiary,
particularly when a new daily question about level of sexual desire was added.
• Success on the co-primary efficacy endpoints would require demonstration of both statistical
significant and clinically meaningful treatment effects.
• Decrease in distress related to HSDD should be a key secondary endpoint.
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•

The Female Sexual Function Index (FSFI) was discussed with the Applicant by both the
Division and the FDA Study Endpoints and Label Development (SEALD) team. Significant
limitations of the FSFI as an endpoint instrument were noted, including the following:
o use of four-week recall, because of the concern about recall bias
o lack of determination of what magnitude of change in the FSFI would constitute a
meaningful treatment effect

The protocol for Study 511.70 (protocols for Studies 511.71 and 511.75 were to be identical) was
submitted for review under Special Protocol Assessment, a process which can provide a binding
agreement between the Division and an Applicant on the details of a protocol. The Division
generally agreed with the planned methods of data collection and analysis for the endpoints of
desire and distress. However, formal agreement was not reached. Specific issues included:
• Concern about use of the Female Sexual Distress Scale-Revised (FSDS-R) to collect
information on distress due to HSDD, because this instrument measures distress related to a
variety of diverse FSD complaints
• Need to evaluate the clinical meaningfulness of the treatment benefit with respect to SSEs,
desire and distress. The Division noted that the proposed responder analysis could serve this
purpose, provided that the criteria for defining a responder on each endpoint “should be
validated by the level of change that subjects themselves perceive as a meaningful
improvement.” The Applicant should specify the procedure to be used to determine clinical
meaningfulness. Failure to demonstrate a statistically significant benefit of flibanserin over
that of placebo in the responder analyses would be a review issue.
2.5.1 Summary of Key Meetings with Applicant
Type C Industry Meeting (4-28-04)
1. Objective: discuss Boehringer Ingelheim’s plans for validation of instruments and scales to
be used for efficacy evaluation in phase 3 trials and to obtain concurrence that their plans for
validation of measures of female sexual dysfunction (FSD) are adequate to qualify the
measures as endpoints for phase 3 trials.
2. The Applicant proposed that the Sexual Interest and Desire Inventory-Female (SIDI-F) be
used as the primary instrument for measuring the severity of lack of desire and the change in
severity during the phase 3 trials. The Division stated it did not believe the SIDI would be an
acceptable primary endpoint for the phase 3 clinical trials.
3. The Division stated that, per the 2000 draft Guidance for Industry, Female Sexual
Dysfunction: Clinical Development of Drug Products for Treatment, the primary efficacy
endpoint should be the change in the number of satisfactory sexual events as recorded in a
daily diary by the women participating in the trial.
4. An electronic diary can be used for the collection of efficacy data; however, it must be
demonstrated that the patients can accurately use the proposed diary, and that assumptions
embedded in the diary instrument do not generate missing or uninterpretable data. Adequate
controls must be in place and the data must be able to be validated that it was entered by the
patient and not by the study site.
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End-of- Phase 2 (EOP2) Meeting (4-21-05)
1. Applicant needs to validate a simple method for the healthcare provider to diagnose HSDD.
Include this method in one of the phase 3 trials.
2. Entry criteria appear to confirm acquired HSDD: the required score of 0-1 on the SIDI-F
Question 2 “Over the past month, when your partner approached you for sex, how often did
you accept? When you accepted, what was your level of enthusiasm?” meant low acceptance
and/or little sexual enthusiasm on the overall scale of 0 to 5. Mild or greater distress was
documented with a score of ≥ 15 on the FSDS-R instrument (range 0 to 52), with a higher
score indicating a greater level of distress.
3. SSEs and sexual desire question on the eDiary are the co-primary endpoints. Change in
distress related to HSDD must be a key secondary endpoint (the Division did not specifically
ask the Applicant at the EOP2 meeting to use the FSDS-R Q 13 item).
4. The Division does not recommend using the SIDI-F and FSFI instruments for any primary
endpoints or for determining the needed level of response for the Responder Analyses.
Pre-NDA Meeting (10-10-07)
1. The Division recommends using the FSDS-R Question 13 as the outcome measure for
distress, as this item is specific to HSDD-related distress.
2. Regarding the specifics of the analysis plan:
• The definition of the Full Analysis Set (FAS) to be used as the primary analysis population
is acceptable.
• Adjustment for multiplicity of doses by the Hochberg method is acceptable.
• Analysis by Wilcoxon (rank based) or ANCOVA methods, depending on distribution of
data, is acceptable.
• The plan to address data that are missing due to missed visits by using the LOCF and mixed
model approaches, depending on the pattern of missing data, is acceptable.
3. Discrepant results between the primary analysis and a sensitivity analysis requested by the
Division for SSEs, based only on actual reported number of events, will be a review issue.
4. The eDiary desire data will have a 24-hour window for recording because of more concern
about recall bias for a mental state (desire) as opposed to events (SSEs). SSEs will be
allowed a 72-hour recording window.
5. Inclusion of FSDS-R Q13 results (positive or negative) may be included in labeling.
6. The Division is interested in efficacy results for women <35 and ≥ 35.
Type C Meeting (1-08-09)
This meeting was requested by the Applicant. The purpose of the meeting was to discuss the
results of the completed phase 3 studies and the Applicant’s request to modify one of the coprimary endpoints. Specifically, the co-primary efficacy endpoint of sexual desire had failed to
attain statistical significance, and the Applicant proposed to replace this instrument with the FSFI
sexual desire items as the evaluation of sexual desire to be used in assessing efficacy. Major
points from the meeting include the following:
1. The FSFI is a 19-item instrument with a 4-week recall; only two of the 19 questions relate to
sexual desire. The two desire items, if appropriately validated and reviewed by FDA, might
18

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

2.

3.

4.
5.

provide an adequate measure of sexual desire. If so, however, “another clinical trial would
be needed to demonstrate efficacy using these endpoints.”
Data on the FSFI desire items may be used to support efficacy, but the agreed upon sexual
desire endpoint is the change in the electronic diary desire data recorded daily. The coprimary efficacy endpoints were agreed upon by the Applicant and the Division following
multiple meetings and a Special Protocol Assessment review. Failure to meet the efficacy
endpoint for desire does not constitute an acceptable reason to alter the agreed-upon endpoint
and statistical analysis plan. While data on the FSFI desire items may be used to support
efficacy, the determination of whether efficacy has been adequately demonstrated will be a
review issue.
Responder analysis: responders should be defined as women with a change greater than (not
equal to) the criteria for each endpoint, based on PGI-I anchoring. It appears that that the
PGI-I-based criteria are based on the minimum clinically detectable differences for each
endpoint, which may be lower than the minimum clinically important differences.
DRUP notes that efficacy was not demonstrated for the 50 mg dose.
The difference in the percent of responders in the flibanserin and placebo groups will also be
an important review issue in determining whether the efficacy results are both statistically
and clinically significant.

2.6 Other Relevant Background Information
The Applicant originally developed flibanserin to treat depression, based on anti-depressant
effects in pre-clinical models. In phase 2a depression trials, in which flibanserin failed to
demonstrate efficacy on the primary endpoint, little sexual dysfunction was noted, so the Arizona
Sexual Experiences Scale (ASEX) was included in all four phase 2b depression studies for
comparison of flibanserin, approved antidepressants, and placebo. Although the phase 2b trials
failed to demonstrate consistent efficacy for depression, there was a notable finding regarding
sexual function in one of the four trials. Flibanserin was superior in women to both the positive
comparator and to placebo on the ASEX scale, mainly on the item “How strong is your sex
drive?” This finding was the basis for the Applicant’s decision to pursue the indication of
HSDD.

3 Ethics and Good Clinical Practices
The trials were carried out in compliance with the protocols, the principles laid down in the
Declaration of Helsinki, October 1996 version, and in accordance with the ICH Harmonised
Tripartite Guideline for Good Clinical Practice (GCP) and relevant Boehringer Ingelheim
standard operating procedures (SOPs). Written informed consent was obtained for all subjects.
The trials were initiated only after the protocol and informed consent and patient information
form had been reviewed and approved by the local Institutional Review Board (IRB) /
Independent Ethics Committee (IEC). Any additional clinical trial protocol amendments also
needed IRB or IEC approval.

3.1 Submission Quality and Integrity
Prior to the initiation of the phase 3 trials, personnel from the Applicant visited the investigators
to assure that the investigators are qualified to conduct the trial. The investigators’ sites were
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judged based on adequacy of facilities, sufficient qualified personnel and access to an adequate
number of available patients to satisfy enrollment goals.
An Investigator Site File containing all pertinent information required to implement and conduct
the trial was prepared for the investigators. The Applicant supplied worksheets, designed to
collect all safety and efficacy information specified by the protocol, for each patient.
After the trials were initiated, the field monitors visited the sites approximately every 4 weeks.
During these visits, the field monitors ensured that the eCRFs, worksheets, and source
documents were well maintained, current, complete, accurate, legible and consistent with the
requirements of the protocol. All eCRFs and worksheets reviewed by the field monitors were
compared with the data in the patient's source documents. Any discrepancies that were noted by
the field monitors were discussed with the site staff, and necessary corrections to the eCRFs,
worksheets, and/or source documents made by the investigators or their staff. For hard copy
documents, errors were corrected by drawing a single line through the error so as not to
obliterate the original entry, recording the correct value, writing the date of the correction, and
initialing the correction. An audit trail of all data entered and changed in the system was
recorded and maintained in the Oracle Clinical system.
The database was reviewed in-house following the guidelines and standard procedures
established by the Applicant for safety, completeness, consistency, accuracy, plausibility,
legibility and adherence to the protocol. Adverse events and concomitant diagnoses were coded
using the most recent version of the Medical Dictionary for Regulatory Activities (MedDRA).
Concomitant therapies were coded using the most recent version of the World Health
Organization Data Dictionary. Coding was reviewed by the Clinical Monitor for appropriateness
and consistency. Any need for clarification or correction was resolved with the investigators as
necessary. Careful documentation and audit trails were kept to ensure that both the
investigators’ files and the company's files contain identical information and that the
investigators have reviewed and approved all changes.
Reviewer's comment:
The quality and integrity of the data and submission was acceptable.

3.2 Compliance with Good Clinical Practices
Two investigator sites were closed by the Applicant for cause: lack of Principal Investigator (PI)
involvement and oversight, failure to adhere to protocol/investigational plan, and suspected
misconduct in the flibanserin extension trial 511.84. One site was under Elizabeth Houser, MD
in Austin, TX (site 1013 in Trial 511.75 and site 1078 in Trial 511.84); the site “enrolled”
(screened) 91 subjects in Study 511.75 and 10 in Study 511.84. The other PI was Richard
Muckerman, MD in Chesterfield, MO (site 1024 in Trial 511.75 and site 1128 in Trial 511.84);
the site enrolled (screened) 51 subjects in Study 511.75 and 28 subjects in Study 511.84. Due to
these issues, the Applicant performed a sensitivity analysis on the co-primary endpoints omitting
the data from the two sites in Trial 511.75, one of two pivotal trials for efficacy. The Applicant
claims (see Section 6.1.4.3 in this review) that the results of the two separate sensitivity analyses
excluding the data from the Houser and Muckerman sites were consistent with the results of the
primary analysis.
The FDA’s Division of Scientific Investigation (DSI) inspected four sites, two in the US (Baron
and Muckerman) and two in Canada (Conter and Komer). These clinical sites were selected for
inspection because of their high enrollments and the significance of their contributions to the
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overall primary efficacy results. In addition, Dr. Muckerman’s site was inspected, despite
having been closed by the Applicant, because of the apparent failure to comply with GCP,
including suspected misconduct in another flibanserin trial (511.84). The DSI report found the
data from Drs. Conter, Komer, and Baron to be acceptable in support of the NDA application.
For the Muckerman site, DSI issued a seven-page Form FDA 483 noting numerous observations
for both the studies (511.75 and 84) in which subjects were enrolled. As this site had already
been terminated by the Applicant for cause, the noted findings are not surprising. The principal
investigator was minimally involved in the conduct of these studies and much of the
responsibility for the conduct of these studies was delegated to an unqualified study coordinator.
Data generated by this site were not considered by DSI to be acceptable in support of the
relevant indication and were recommended to be excluded from any data analysis. Data from
Dr. Muckerman’s site (51 subjects in Study 511.75, or 3.2% of the study population) were
excluded by the Applicant in the final analyses. The deficiencies at the Houser site were less
serious, so data from her site was included in the final efficacy data sets.
Reviewer's comment:
The data from the sites supervised by Drs. Conter, Komer, and Baron are acceptable in
support of the NDA application. The data from Dr. Muckerman’s site are not acceptable
to both the Applicant and the Division and have been excluded from the efficacy
analysis, but not the safety database, for this NDA submission. As noted above, the
Applicant closed the Dr. Elizabeth Houser site for cause, but did include her data in the
efficacy and safety analyses. The Applicant’s sensitivity analysis on the co-primary
endpoints concluded that the omission of the data from the Muckerman and Houser sites
did not adversely influence the efficacy results.

3.3 Financial Disclosures
As part of the NDA submission, the Applicant included a 42-page financial disclosure Form
3454 that covered trials 511.70, -71, -74, -75, and -77. Table B listed over 1,120 US and
Canadian principal investigators and sub-investigators certified by BI regarding the absence of
financial arrangements as defined in 21 CFR 54.2. A separate Table C listed 134 investigators
not providing information and therefore not certified. The reasons why these investigators were
not certified included the following:
•

No longer at site - 40 investigators

•

Lost to follow-up - 59 investigators

•

No enrolled patients

•

Did not participate

•

Deceased

Reviewer's comment:
The financial disclosure Form 3454 submitted by the Applicant is acceptable. Although
there were many clinical trials during the development plan by Boehringer Ingelheim, the
five clinical trials covered by the submitted certification process include those that were
most important for the efficacy and safety review for this NDA submission. The five
reasons listed above are acceptable for the investigators who did not provide financial
information and were therefore not certified. At most sites there were two to seven subinvestigators, and it is difficult to ascertain 1) how many subjects were treated by only
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one versus more than one investigator, and 2) how many subjects were treated by a
given investigator. Therefore, the impact of a single uncertified investigator or
subinvestigator at a given site is likely to be minimal.

4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines
There were several areas where the FDA statistician and Division did not agree with the
statistical analyses performed by the Applicant:
1. Before unblinding the database for Study 511.71, the Applicant added the FSFI desire
domain score as an additional key secondary endpoint. The Division did not concur that
this should be a key secondary endpoint.
2. The total score on the Female Sexual Distress Scale-Revised (FSDS-R) was a key
secondary endpoint for the two pivotal efficacy trials. During discussions with the
Applicant, the Division stated that its preference was to use only Question 13 on the
FSDS-R instrument for the evaluation of distress due to HSDD. There was no formal
agreement to change to this endpoint in the final SAP for the two trials.
3. Missing data on the eDiary desire endpoint are informative. Analyses show subjects who
did not respond to the eDiary desire time had a mean number of satisfying sexual events
(SSEs) that fell between the mean number of SSEs for subjects reporting no sexual desire
and those reporting minimal sexual desire. This finding suggests that a missing value on
the eDiary sexual desire item likely represents a subject whose level of desire was, at
most, minimal as measured by the eDiary.
4. The Applicant discounted diary data for a given efficacy interval where entry was made
after the visit associated with that interval. This resulted in use of LOCF (last
observation carried forward) to impute data for the 28-day efficacy interval, rather than
using the actual eDiary data for the last 28 days of recorded data. Using 28-day intervals
that started with the day of randomization, the Applicant repeated the analyses of the coprimary endpoints, both for the endpoints standardized to 28 days and for the actual
values observed. For the SSE endpoint, the results are not as strong as the results
reported for the windows anchored to clinic visits. Although the results for the data
standardized to 28 days are consistent with the original analyses, the treatment difference
for SSEs in Study 511.75 moves closer to statistical non-significance (p=0.048, adjusted
for Hochberg). In the analyses of all available data, the treatment difference for SSEs is
smaller and is statistically non-significant in Study 511.75.
5. Subjects were discontinued for failure to take study medication for more than seven
consecutive days; to maintain an intent-to-treat analysis, these subjects should have been
kept in the trial and further efficacy data collected.

4.1 Chemistry Manufacturing and Controls
There were two reviews done within the Office of New Drugs Quality Assessment (ONDQA) –
the Chemistry, Manufacturing and Controls (CMC) review by Zhengfang Ge, Ph.D., and the
biopharmaceutical review by Houda Mahayni, Ph.D.
The following is a summary of the Chemistry Assessments according to Dr. Ge:
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Drug Substance
The drug substance, flibanserin, is a new molecular entity. The structural identity has been
established through characterization and structural elucidation and elemental analysis. The
(b) (4)
commercial manufacturing process for the drug substance is
Potential process impurities are controlled in accordance
with ICH Q3A and are acceptable.
The Applicant provided long-term stability data up to 60 months and accelerated stability data up
to 6 months based on three primary drug substance batches. The Applicant proposed a retest
(b)
period of (4) months; this is acceptable based on the stability data.
Drug Product
The proposed commercial drug product is a film-coated tablet containing 100 mg of flibanserin.
All excipients in the tablets and coating components comply with USP/NF or Ph.Eur/JP
compendial standards. The proposed labels and labeling (Description and How Supplied
sections) have adequate information as required from the CMC point of view.
Environmental assessment (EA) indicates that no significant adverse environmental impacts are
expected from the approval of the drug product.
An overall “Acceptable” recommendation has been issued from the Office of Compliance on the
site acceptability.
Reviewer’s comment:
The CMC reviewer, Dr. Zhengfang Ge, recommends, from a CMC perspective, that
flibanserin be approved.
The biopharmaceutical reviewer, Dr. Houda Mahayni, recommended that the Applicant
adopt the acceptance criteria of “NLT [not less than] (b)
(4) % in 30 minutes” for the
dissolution data for all batches of flibanserin. The Applicant agreed, and this was
acceptable to Dr. Mahayni.

4.2 Clinical Microbiology
A clinical microbiology consult/review was not required.

4.3 Preclinical Pharmacology/Toxicology
Important issues related to pharmacology/toxicology evaluations were as follows:
4.3.1 Primary Pharmacodynamics
Flibanserin binds to the serotonin receptor and functions as a 5-hydroxytryptamine (5-HT1A)
agonist and 5-HT2A antagonist and decreases extracellular serotonin, increases norepinephrine
and has mixed effects on dopamine in the rat prefrontal cortex, medial preoptic area and nucleus
accumbens.
In a rat model of sexual activity, flibanserin increased solicitation behavior in females on two of
the five days of assessment. No other measures of sexual motivation or behavior such as
lordosis were observed.
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4.3.2 Toxicology
Flibanserin had minimal toxicity in rats and produced corneal opacities and fatty accumulation in
heart muscle in dogs at six times the human exposure.
4.3.3 Carcinogenicity
In mice, flibanserin administration for two years produced a significant dose-related increase in
mammary gland carcinomas at three times the human exposure. This effect was not seen in rats.
Charles River CD-1 mice were given flibanserin orally at doses of 10, 80, 200 and 1,000 (males),
1,000/1,200 mg/kg (raised to 1,200 for females on drug week 23 due to lack of toxicity) for 104
weeks. Results of this two year carcinogenicity study are shown in Table 2.
Table 2: Mouse Mammary Tumor Incidence in Females
Dose level (mg/kg)

0

0

10

80

200

1200

# of animals examined

70

70

70

70

70

70

# with adenocarcinoma + adenoacanthoma*

0

1

3

3

6

A

7A,B

*variation of adenocarcinoma
A
p < 0.01 vs. combined controls
A,B
p < 0.005 for trend compared to combined controls

Source: FDA Pharmacology/Toxicology review by Alex Jordan, Ph.D.

Flibanserin treatment resulted in a highly significant dose-related increase in the incidence of
mammary tumors in female mice. The percent of malignant mammary tumors in flibanserintreated mice was 0.7% for the combined controls and 4.3, 4.3, 8.6, and 10% in low to high doses,
respectively.
Data from female CD-1 mice from the same supplier show that control mice had an average
incidence of malignant mammary gland tumors of 2.7% and a maximum incidence within any
one group of 8.3%.
At the two highest doses in female mice (200 and 1,200 mg/kg), the exposure to parent drug was
approximately three and ten times the human exposure.
Reviewer’s comment:
According to the DRUP pharmacology/toxicology reviewer, Alex Jordan, Ph.D.:

• “Lifetime administration of flibanserin to female mice resulted in a significant
increase in the incidence of malignant mammary tumors at drug exposure levels
approximately three and ten times higher than those of women taking the
recommended dose. Flibanserin is essentially non-genotoxic and does not increase
serum prolactin levels in mice. However, flibanserin is a serotonin receptor
agonist/antagonist with significant effects on brain neurotransmitter concentrations,
which may have indirect effects on the growth of initiated cells of the mammary
gland.
• Flibanserin administration had no effect on mammary tumor incidence in rats, which
is reassuring and indicates that the effect in mice may be species-specific.
Furthermore, although clearly drug- and dose-related, the mammary tumor incidence
was not much greater than the highest incidence in the historical controls.
• In carcinogenicity studies, flibanserin produced malignant mammary tumors in mice
but not in rats. I recommend that flibanserin be contraindicated in women with an
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increased risk of breast cancer and that women taking flibanserin be followed postapproval, if possible.”

4.3.4 Reproductive toxicology
Flibanserin had no effect on fertility in rats. Drug administration during fetal development
produced a non dose-related increase in fetal malformations in rats. In rabbits, there were fetal
resorptions at the high dose but no increase in fetal malformations. Flibanserin administration
during peri- and postnatal development in rats had minimal adverse effects on the offspring.
Reviewer’s comment:
The DRUP pharmacology/toxicology reviewer recommends approval of flibanserin from a
pharmacology/toxicology perspective. Additional recommendations are that flibanserin
be contraindicated in women with an increased risk of breast cancer and that women
taking flibanserin be followed post-approval for signals of breast cancer.
Based on Dr. Jordan’s assessment, DRUP advised the Applicant at a July 22, 2010,
guidance meeting that if the drug is approved, a large post-marketing safety study will be
required to monitor for less common adverse events, including breast cancer.

4.4 Clinical Pharmacology
Refer to the complete Clinical Pharmacology review by LaiMing Lee, Ph.D., for extensive
details on all aspects of the clinical pharmacology of flibanserin.
In four phase 3 studies (N=4,791), there was a clear dose-response for the common side effects
of dizziness, nausea, fatigue, somnolence, and insomnia. The primary concerns with flibanserin,
from a clinical pharmacology perspective, are the effects of hepatic impairment and concomitant
use of CYP3A4 inhibitors on flibanserin metabolism.
4.4.1 Mechanism of Action
See Section 2.1 Product Information for additional details on the possible mechanism of action
(MOA). The MOA appears to involve the central nervous system, but the exact pathways have
not been clearly delineated.
4.4.2 Pharmacokinetics
Flibanserin exhibits linear and dose proportional pharmacokinetics after single oral doses of 0.5
mg to 150 mg and after multiple doses of orally administrated flibanserin with total daily doses
ranging from 60 mg to 300 mg. Steady state is achieved after approximately three days and the
extent of exposure is increased 1.44-fold as compared to single dose during once-daily
administration of 100 mg flibanserin.
Flibanserin is rapidly absorbed, with 90% of the dose reaching the systemic circulation as
flibanserin or metabolites. After oral administration, maximum observed plasma concentrations
(Cmax) are usually achieved in 45 to 60 minutes. Absolute bioavailability of flibanserin
following oral dosing is 33%. Food moderately affects the rate and extent of flibanserin
absorption. Peak plasma concentrations of flibanserin occur at 1.75 to 4 hours post-dosing with
food, and the extent of exposure is increased up to 56% after a high-fat, high caloric meal.
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Reviewer’s comment:
Although a moderate food effect was noted, it was unlikely that it is clinically relevant to
efficacy. Doses were taken with 5 ounces of water; there were no specific restrictions
concerning taking food or not at the time of drug administration. In trials with potential
twice daily dosing, the doses were taken at least 10 hours apart per protocol.

Following oral administration, flibanserin is moderately distributed in body tissues, including the
central nervous system. The volume of distribution after intravenous administration is high at
183 L. Approximately 98% of the drug is bound to human serum proteins, mainly to albumin.
Flibanserin is extensively metabolized to at least 35 metabolites. CYP3A4, and to a minor extent
CYP2D6, are the main cytochrome P450 isoenzymes involved in the oxidative metabolism of
flibanserin. Flibanserin is excreted predominately as conjugated metabolites via the bile (~51%
of the dose) and the kidney (~44% of the dose). The mean terminal half-life of flibanserin at
steady state after oral administration is approximately 10 hours.
4.4.3 Pharmacodynamics
Of the intrinsic and extrinsic factors evaluated by the Applicant, interaction with a strong
CYP3A4 inhibitor and liver impairment were the two key factors that significantly impact the
exposure of flibanserin. Exposure (area under the curve [AUC]) increased approximately 4.5
fold in both scenarios (co-administration with a strong CYP3A4 inhibitor and hepatic
impairment, respectively). For more detailed discussion of the pharmacokinetics and
pharmacodynamics of flibanserin in specific populations and with concomitant use of CYP3A4
inhibitors and inducers, see Section 7.5.5 Drug-Drug Interactions.
The Applicant evaluated the effect of flibanserin on QT prolongation in a randomized, blinded,
multiple dose, four-period crossover study. Up to 56 healthy subjects received flibanserin 50 mg
BID, flibanserin 100 mg tid, placebo, and a single oral dose of moxifloxacin 400 mg (positive
control). No significant QT prolongation effect of flibanserin was detected in this study.
Baseline-corrected QTc based on the individual correction method (QTcI) was 0.7 and 2.0 ms for
the 50 mg BID and 100 mg tid group, respectively; both are below 10 ms, the threshold for
regulatory concern.
Reviewer’s comment:
The DRUP clinical pharmacology reviewer, LaiMing Lee, Ph.D., recommends that, from a
clinical pharmacology perspective, flibanserin be approved. Additional
recommendations are that the Applicant further evaluate the effect of mild and moderate
CYP3A4 inhibitors on systemic flibanserin concentration.

QT Study:
A thorough QT study was conducted to evaluate the effect of supratherapeutic flibanserin
exposure on QT interval. Results of that study are discussed in section 7.4.4.3 Additional
Exploration – effect of flibanserin on the QT interval.
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5 Sources of Clinical Data
Throughout the entire development plan for flibanserin for treating depression and HSDD, there
were the following trials:
•

7 bioavailability studies

•

15 pharmacokinetic (PK) studies

•

6 pharmacodynamic studies

•

7 validation studies

•

9 efficacy trials for major depression in men and women

•

9 efficacy/safety trials for HSDD in premenopausal women

This NDA review will focus primarily on two pivotal and three supportive clinical trials for the
HSDD indication in premenopausal women. These five trials are listed in Table 3. The two
ongoing, open-label, flexible dosing, uncontrolled trials are listed in Table 4: Open-label
Supportive Extension Trials. There are additional large trials for HSDD that are ongoing in the
US and not part of this NDA submission:
•

Study 511.147: 24 week, double-blind (DB), placebo-controlled, randomized 1:1, US
trial using 100 mg at bedtime in 900 pre-menopausal women; the start date was October
2009. The primary endpoint is change in desire using the FSFI desire score, and the key
secondary endpoint is change in SSEs using the eDiary. Other secondary endpoints: SSE
count without standardization, FSFI total score, Q 13 on the FSDS-R, FSDS-R total
score, PGI-I score at week 24.

•

Study 511.130: 24 week, DB, placebo-controlled, randomized 1:1, US trial using 100 mg
at bedtime in 900 naturally post-menopausal women; the start date was October 2009.
The co-primary endpoints are change in desire using the FSFI desire score and in SSEs
using the eDiary, and the key secondary endpoint is change in distress using Question 13
on the FSDS-R. Other secondary endpoints: SSE count without standardization, FSFI
total score, FSDS-R total score, PGI-I score at week 24.

•

Study 511.156: 24 week, DB, placebo-controlled, randomized 1:1, US trial using 100 mg
at bedtime in 900 naturally post-menopausal women; the start date was October 2009.
The endpoints are the same as for Study 511.130.

Reviewer's comment:
As of late June 2010, Study 511.147 is ongoing, with the recruitment completed, resulting
in 1,090 women randomized, 87 discontinued early, and 102 who have completed the
trial. The two US trials with postmenopausal women are ongoing and as of July 7, 2010
have enrolled a total of 1,255 women with 133 women completing Study 511.130.

5.1 Tables of Studies/Clinical Trials
Table 3 lists the five most important phase 3 trials for the approval of Flibanserin.
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Table 3: Pivotal and Supportive Phase 3 Trials

Trial ID

511.71
511.75

Pivotal Trials
Number Subjects

Study Design

Randomized, DB,
Placebo-controlled

Flibanserin- 585

Randomized, DB,
Placebo-controlled

Flibanserin- 1185

PlaceboPlacebo-

Weeks
Duration

Comments
(All trials were
North American
except 511.77)

24

Pivotal trial; 50 mg
and 100 mg at hs

24

Pivotal trial; titration
up to 50 mg BID and
100 mg at hs

295
399

Supportive Trials
511.70
511.74

Randomized, DB,
Placebo-controlled

Flibanserin- 1042

24 wk open-label, →

Flibanserin- 749

48

24 wk random, DB

Flibanserin- 163

total

Placebo-

24

350

Placebo- 170
511.77

Randomized, DB,
Placebo-controlled

Flibanserin- 627

3 dosing regimens;
no 100 mg dose at hs

24

Placebo- 318

Long term safety;
withdrawal effects;
supportive efficacy
European; 50 mg
and 100 mg at hs

Source: MO table derived from Applicant Table 1.1:2, page 13, Table 3.1.1: 1 (page 47), and Table
3.1.1: 2 (page 48) of the Summary of Clinical Efficacy.

There are also two ongoing, open-label, uncontrolled trials to study long-term efficacy, safety,
and flexible dosing. These two studies, listed in Table 3, are considered supportive and are
important especially for analyzing long term safety.
Table 4: Open-label Supportive Extension Trials

Study
ID

Study Design

Number Subjects

Duration
(weeks)

Comments

511.84

Open-label,
uncontrolled

Flibanserin- 1725

52

Extension of the 4 USA trials in
above Table; 50 mg and 100 mg
at hs; 25 mg and 50 mg BID

Open-label,
uncontrolled

Flibanserin- 470

28

Extension of European trial
511.77 above; 50 mg and 100
mg at hs; 25 mg and 50 mg BID

(USA)
511.118

Source: MO table from Applicant’s tabular listing of all clinical studies.
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Reviewer's comment:
In their Summary of Clinical Efficacy, Boehringer Ingelheim lists Studies 511.71, -74, and
-75 as pivotal, and Studies 511.70, -77, and -84 as supportive. I do not agree with BI’s
classification; I believe 511.74 should be considered supportive for efficacy, not pivotal,
because the initial 24-week open-label portion allowed flexible dosing and was neither
blinded nor placebo-controlled. All of these studies, however, were considered for the
overall evaluation of the safety, efficacy, and best dosing regimen of the product for
treating HSDD in premenopausal women.

5.2 Review Strategy
First, the reviewers read the proposed label, Clinical Overview, Integrated Summary of Efficacy
and Integrated Summary of Safety. For the efficacy review, the study reports for 511.71 and
511.75 were next reviewed because these used the requested to-be-marketed dose, and then the
reports for 511.74 (blinded withdrawal) and 511.77 (European trial) were read. The safety
reviewer looked at the safety data from the four phase 3 efficacy trials and all other trials
including the two open-label long-term extension trials (US and Europe). Selected data from the
earlier trials for major depression were also reviewed, as indicated, for such adverse events as
depression, syncope, suicidality and accidents.

5.3 Discussion of Individual Studies/Clinical Trials
All trials were conducted for the overall evaluation of efficacy and safety of flibanserin in
premenopausal patients with HSDD. However, subsets of the studies each had a specific focus.
The Applicant accepted the Division’s End-of-Phase 2 (EOP2) meeting recommendation to
focus efficacy conclusions primarily on U.S. and Canadian (North American) data because
cultural differences with European women would limit the generalizability of foreign data to the
North American population.
Trials 511.70, 511.71, 511.75, and 511.77
The three North American 24-week efficacy trials (511.70, -71, and -75) were included in the
Summaries of Clinical Efficacy and Safety to meet the FDA-established criteria for a fileable
NDA submission for the treatment of HSDD. Study 511.77 was a 24-week efficacy trial in
European premenopausal women. The main efficacy goals for the three North American trials
were to establish the minimum, the optimum, and the most effective dose regimen(s), while the
objective in 511.77 was to assess flibanserin efficacy in a European population of women.
There were four different dosing regimens evaluated: 25 mg BID, 50 mg qhs (at bedtime), 50 mg
BID, and 100 mg qhs. Each of the four regimens was tested in two North American trials. It is
of note that the 511.70 trial did not use the 100 mg qhs dosing, but did study 50 mg taken BID
(total dose of 100 mg). Because Boehringer Ingelheim believed that the 50 mg dose was
probably not going to have acceptable efficacy, the placebo-controlled European trial studied
only 50 mg BID and 100 mg qhs. See Table 5 for the dosing regimens used in these trials.
Each trial had a 4-week baseline period without any study medication, a 24-week double-blind
period with study medication, and a 4-week follow-up period after discontinuation of study
medication, primarily to follow-up on adverse events and withdrawal effects.
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Trial 511.74
Trial 511.74 was a formal randomized withdrawal study in which patients were treated with
open-label, flexible-dose flibanserin for 24 weeks. After Week 24, patients meeting enrichment
criteria (positive responders) were randomized to 24 weeks of blinded treatment either with
placebo or continued flibanserin therapy at the optimal dose used during the first 24 weeks. This
trial was primarily designed to assess the following:
•

the duration of efficacy with continued treatment of flibanserin or placebo over 24-weeks of
treatment in women with HSDD following 24-weeks of open-label flexible dosing of
flibanserin

•

the safety of withdrawal of flibanserin after 24-weeks of open-label active treatment

•

the safety of flibanserin in 48-weeks of continuous treatment with flibanserin; and

•

the Brief Diagnostic Procedure (BDP) as an adequate instrument or method for diagnosing
generalized acquired HSDD.

Reviewer comment:
It is interesting to note that two data sources were used in the 12-week proof of concept
Trials 511.68 and 511.69 that characterized the level of responses on SSEs and desire
days. One was the Interactive Voice Response Female Sexual Behavior Questionnaire
(IVR-FSBQ) and the other the Clinician’s Global Impression of Improvement (CGI-I). The
CGI-I had a scale ranging from 1 (very much improved) to 4 (no change) to 7 (very much
worse). The data showed that the smallest incremental improvement as noticed by the
clinician (“minimally improved” as recorded by the CGI-I) correspond to mean increases
of approximately 2 SSEs and approximately 3 desire days (a day in which a subject
desired to engage in sex). This data was used to define the positive responders eligible
to continue in the second half of Study 511.74, the blinded withdrawal trial.

Trials 511.84 and 511.118
Trials 511.84 and -118 are ongoing multi-center, 52-week and 28-week, open-label trials in
North America (511.84) and Europe (511.118) to assess the long term safety and tolerability of
flibanserin in premenopausal women with HSDD. All of the subjects enrolled had completed a
prior 24-week clinical trial of flibanserin at varying doses. Efficacy evaluation was a secondary
objective and was based on several of the secondary endpoints and instruments used in the prior
clinical trials. See Table 5 for the dosing regimens used in these two extension trials.
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Table 5: Dosing Regimens for Phase 3 Controlled Trials

Source: Table 2.5.4.2.1: 1, page 25 of 67 in the Applicant’s Clinical Overview.

Reviewer's comment:
As can be seen from the above table, extensive exposure to flibanserin in the range of 50
to 100 mg per day with once and twice daily dosing was studied by the Applicant in
seven trials. The FDA and Applicant considered all of these studies for the overall
evaluation of the safety, efficacy, and best dosing regimen of the product for treating
HSDD in premenopausal women. The Applicant’s final choice was to seek market
approval for only the 100 mg at bedtime (qhs) dosing. Better efficacy balanced with the
common side effects profile, i.e., adverse events, dictated this decision. I concur with
the Applicant’s decision.

6 Review of Efficacy
6.1 Indication
Flibanserin is indicated for the treatment of acquired hypoactive sexual desire disorder (HSDD)
in premenopausal women.
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6.1.1 Inclusion and Exclusion Criteria Pivotal Efficacy Trials
These were the inclusion criteria for US trials 511.71 and 75 (unless otherwise noted):
1. Women who were 18 years of age and older at the Screen Visit.
2. Pre-menopausal women per the Stages of Reproductive Aging Workshop (STRAW) criteria 1
with a primary diagnosis of HSDD, generalized acquired type, according to DSM-IV-TR®
criteria 2 at the Screen Visit. The current episode had to be at least 24 weeks in duration by the
Baseline Visit. Secondary Female Sexual Arousal Disorder and/or Female Orgasmic Disorder
were allowed if co-morBID with HSDD. This inclusion criterion was met only if the HSDD
began prior to Female Sexual Arousal Disorder and/or Female Orgasmic Disorder and the HSDD
was of more importance to the patient, in the investigators’ judgment.
3. A score of “15” or higher on the Female Sexual Distress Scale (FSDS-R©) at the Screen Visit.
The range of scores for this 13-item instrument is from 0 to 52; the higher the score, the greater
the distress.
4. Item #2 of the Sexual Interest and Desire Inventory - Female© (SIDI-F©) must have been
rated as "0" or "1" at the Screen Visit. “Over the past month, when your partner approached you
for sex, how often did you accept? When you accepted, what was your level of enthusiasm?” A
low score meant low acceptance and/or little sexual enthusiasm.
5. At the Screen Visit, patients had to indicate a willingness to try to have sexual activity (e.g.,
any act involving direct genital stimulation) at least once monthly.
6. At the Screen Visit, patients had to be willing and able to use an eDiary on a daily basis (e.g.,
had to have access to a working land line telephone for daily data transmissions).
7. At the Baseline Visit, patients had to have demonstrated adequate compliance with eDiary use,
by failing to enter data into the eDiary for no more than 5 days during the 28-day Screen period.
8. Patients had to have been in a stable, monogamous, heterosexual relationship that was secure
and communicative, for at least 1 year prior to the Screen Visit. The relationship had to be with
the same partner, who was sexually functional, both psychologically and physically, and the
partner was expected to be physically present (i.e., available for sexual activity at some time
during a 24-hour day) at least 50% of each month during the four-week Screen period and the
24-week efficacy period of the trial.
9. For at least 3 months before the Baseline Visit, patients had to have been using a medically
acceptable method of contraception (i.e., double barrier method [e.g., diaphragm or condom and
spermicide], hormonal therapy [subcutaneous, injectable, intra-vaginal, or oral contraceptive],
intrauterine device, tubal sterilization, or partner's surgical sterilization), and had to continue
using that medically acceptable method of contraception during the trial. However, if the use of
a contraceptive was judged to be a contributing factor to the patient's HSDD, the patient was to
be excluded from the trial.
1 The STRAW (Stages of Reproductive Aging Workshop, July 2001) criteria for pre-menopause are primarily
women who have regular menstrual cycles that occur every 21 to 35 days for the previous 12 months and a normal
FSH level.
2 DSM-IV-TR criteria for HSDD include the following: marked personal distress or interpersonal difficulty due to
diminished or absent feelings of sexual interest, fantasies, or desire for sexual activities; the dysfunction is not
secondary to medications or another psychological or medical condition.
32

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

Note: If a patient was on a method of contraception that interfered with monthly menstruation,
she may have enrolled into the trial if she was 40 years of age or under at the Screen Visit and
she had regular monthly menses prior to the trial (i.e., regular monthly menses must have been
present before taking the method of contraception that interfered with monthly menstruation).
Patients over 40 years of age on a method of contraception that interfered with monthly
menstruation were excluded unless their method of contraception was changed to allow regular
monthly menstruation. If a patient's method of contraception was changed in order to participate
in this trial, three months of regular monthly menstruation had to have been re-established before
the patient was to have been scheduled for the Screen Visit.
10. At the Screen Visit, the investigator considered the patient to be reliable, honest, compliant,
and agreeable to co-operate with all trial evaluations, as well as being able to perform them.
11. Patients were to be able and willing to give meaningful, written informed consent prior to
participation in the trial, in accordance with regulatory requirements. At the Screen Visit,
patients were to have sufficient understanding to communicate effectively with the investigator,
and be willing to discuss their sexual functioning with the investigative staff.
12. Patients had to have a clinically acceptable Pap smear as read by a cytology facility (no
evidence of malignancy or squamous intraepithelial lesions) within 6 months before the Screen
Visit.
Exclusion Criteria:
Pharmacologic Exclusions
1. Patients who had taken any medication noted in the protocol in Part I, List of Prohibited
Medications, within 30 days before the Screen Visit and any time prior to the Baseline Visit. See
review Section 9.6. for the extensive list.
2. Patients whose sexual function was affected (enhanced or worsened) by any medication within
30 days before the Screen Visit and any time prior to the Baseline Visit. This had to be
determined by the investigator’s judgment after performing a detailed review of the patient’s
sexual history and concomitant therapy.
3. At the Screen Visit, patients who had a history of drug dependence or abuse (including
alcohol, as defined in DSM-IV-TR® or in the opinion of the investigator) within the past 1 year.
4. At the Screen Visit, patients who had a history of multiple severe reactions (i.e., allergic or
oversensitivity to usual doses) to psychotropic drugs.
5. Patients who had a history of participation in a trial of another investigational medication
within 1 month prior to the Screen Visit, or participation in any previous clinical trial of
flibanserin that involved administration of a study medication.
Sexual Exclusions
6. At the Screen Visit, patients who met DSM-IV-TR® criteria (R05-1015) for Sexual Aversion
Disorder, Substance-Induced Sexual Dysfunction, Dyspareunia (not caused by inadequate
foreplay stimulation or alleviated by lubricants), Vaginismus, Gender Identity Disorder,
Paraphilia, or Sexual Dysfunction Due to a General Medical Condition.
7. At the Screen Visit, patients who indicated that their sexual partner had inadequately treated
organic or psychosexual dysfunction that could interfere with a patient’s response to treatment.
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Gynecologic Exclusions
8. At the Screen Visit, patients who entered the peri-menopause stage (menopausal transition) or
the post-menopause stage (or have had hysterectomy [without bilateral oophorectomy], bilateral
oophorectomy, endometrial ablation [any type], and / or chemical induced menopause [e.g.,
chemotherapy]), according to the STRAW criteria.
9. Patients who had findings at the Screen Visit of pelvic inflammatory disease, urinary tract or
vaginal infection/vaginitis, cervicitis, interstitial cystitis, vulvodynia, or significant vaginal
atrophy.
10. Patients who were breast feeding or had breastfed within the last 6 months prior to the
Baseline Visit.
11. Patients who were pregnant (per the results of the serum pregnancy test at the Screen Visit)
or had been pregnant within the 6 months prior to the Baseline Visit.
Psychiatric Exclusions
12. Patients who had a history of Major Depressive Disorder within 6 months prior to the Screen
Visit, a score of ≥ 14 on the Beck Depression Inventory II®, or a history of suicide attempt
according to the Beck Scale for Suicide Ideation®. Patients with current suicidal ideation
evident at the Screen or Baseline Visit on the Beck Scale for Suicide Ideation® and in the
follow-up psychiatric/psychological interview.
Note: If a psychiatrist or psychologist indicated in the patient's source documents for this trial
that a patient who scored between 14 and 19 on the Beck Depression Inventory® II was not
depressed, the patient could be entered into the trial.
13. At the Screen Visit, patients who had a history of any other psychiatric disorders that could
impact sexual function, compliance, or safety of the patient. These disorders included bipolar
disorders, psychotic disorders, severe anxiety, eating disorders, antisocial personality disorders,
etc.
14. Patients who had started psychotherapeutic (non-drug) treatment (e.g., Sex Therapy,
Behavior Therapy, Psychoanalytic Therapy, Interpersonal Therapy, Cognitive Therapy, Marital
Counseling, etc.) within 12 weeks before the Baseline Visit. Exception: Any patient who started
psychotherapeutic treatment more than 12 weeks before the Baseline Visit could continue the
psychotherapeutic treatment at the same frequency and duration provided there had been no
improvement in the patient’s HSDD.
15. At the Screen Visit, patients who experienced major life stress (including parenting pressure,
eldercare, loss of income, death of a family member, etc.) or relationship discord that could
interfere with sexual activity, except distress about HSDD.
Other Exclusions
16. Clinically significant ECG abnormalities at the Screen Visit, according to the investigator’s
opinion. The following ECG values were considered exclusionary: QTc intervals >480
milliseconds (ms), PR intervals >240 ms, and QRS intervals >110 ms.
17. Neurologic: At the Screen Visit, patients who had a history of dementia or other
neurodegenerative diseases, organic brain disease, stroke, transient ischemic attacks, brain
surgery, significant brain trauma, multiple sclerosis, spinal cord injury, peripheral neuropathy,
and epilepsy (febrile seizures limited to childhood did not exclude patients).
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18. Gastrointestinal and Hepatic: Patients who had ongoing hepatic impairment (active hepatitis,
cirrhosis, hepatic tumor, or other hepatic disease), peptic ulcer within 6 months prior to the
Screen Visit; serum alanine aminotransferase, serum aspartate aminotransferase, or alkaline
phosphatase ≥ 2 times upper limit of normal; inflammatory bowel disease, or gastrointestinal
bleeding within 2 months before the Screen Visit (e.g., melena, hematemesis, hematochezia, or
presumptive [i.e., iron deficiency anemia of unknown origin]).
19. Cardiovascular: At the Screen Visit, patients who had a history of hypertension defined as
diastolic blood pressure ≥ 95 millimeters (mm) of mercury (Hg) after treatment. Whether treated
or not: angina pectoris, clinically significant atherosclerotic cardiovascular disease, congestive
heart failure, cardiomyopathy, symptomatic cardiac valve disease, clinically significant
arrhythmia, vascular disease, or any indication for or use of warfarin sodium.
20. Renal: At the Screen Visit, patients who had a history of renal failure, blood urea nitrogen ≥
30 mg/deciliter (dL), plasma creatinine ≥ 2 mg/dL, or known history of chronic
glomerulonephritis.
21. Hematologic: At the Screen Visit, patients who had a history of sickle cell disease, anemia
(hemoglobin <9.5 grams/dL), leukopenia (<2.5 x 103/microliter [µL]), neutropenia (<1.5 x
103/µL), lymphopenia (<0.8 x 103/µL), thrombocytopenia (<100 x 103/µL), or thrombocytosis
(>500 x 103/µL).
22. Respiratory disease: At the Screen Visit, patients who had a history of chronic obstructive
pulmonary disease, chronic bronchitis, or asthma not well controlled with medication twice daily
or less frequently.
23. At the Screen Visit, patients who had a history of endocrinologic disorders including
gonadotropic hormone disorders or undiagnosed/uncontrolled diabetes mellitus (with fasting
plasma glucose ≥ 140 mg/dL and 2+ glucosuria). Patients who had well controlled diabetes (6
months of stable insulin or oral anti-diabetic medication dosing) and no secondary sequelae of
diabetes (such as blurry vision, retinopathy, peripheral neuropathy, or kidney disease) were
allowed into the trial.
24. Patients who had a history of uncorrected hypo- or hyper-thyroidism. Patients who had a
thyroid stimulating hormone (TSH) value at the Screen Visit above the upper limit of normal
confirmed by a free thyroxine outside the normal laboratory range were excluded. Patients could
be randomized if they had an abnormal TSH, normal free thyroxine, and no clinical signs or
symptoms of thyroid disease, with or without replacement treatment. Patients had to be
clinically and biochemically euthyroid at the time of randomization. Patients may have been
taking thyroid replacement therapy if their dose was stable and their compliance was good for at
least 3 months.
25. At the Screen Visit, patients who had a history of uncontrolled glaucoma.
26. At the Screen Visit, patients who had known Human Immunodeficiency Virus infection or
Acquired Immunodeficiency Syndrome, other clinically significant immunological disorders or
auto-immune disorders (e.g., lupus erythematosus, scleroderma, etc.).
27. At the Screen Visit, patients who had a history of breast cancer and other cancer within the
last 10 years, other than non-invasive, previously resected skin cancer.
28. Ophthalmologic: Patients who had an inability to undergo any of the required eye tests.
Patients who had a past history or current evidence of significant ocular disease, excluding acute
conjunctivitis, etc. Patients who had best corrected visual acuity score of less than 11 lines on
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the ETDRS wall chart (worse than 20/20 on the Snellen chart equivalent). Patients who had
raised intraocular pressure (defined as intraocular pressure >21mm Hg). Patients who had any
media opacity that prevented adequate examination of the fundus. Patients who had any defined
retinal abnormality. Patients who had prior abnormal changes of color vision or severe loss of
visual acuity or visual field loss of any cause. .
NOTE: For patients who presented with exclusionary but correctable findings, e.g., lower urinary
tract infection that could have been treated readily or could be washed out of an excluded
medication, the Screen Visit could have been extended for up to four weeks. Patients had to
have met entry criteria for the last four weeks of the Screen Visit for proper collection of
baseline eDiary information.
Reviewer's comments:
The women were generally healthy without any significant medical conditions. Women
enrolled in the phase 3 trials underwent diagnostic assessments requiring a structured
interview, completion of a sexual symptoms checklist (assessing desire, arousal,
orgasm, and sexual pain), and assessment of potential confounding factors before being
diagnosed as having HSDD. Beck’s scale was used to screen for and rule out current
depression. Women were excluded if they were taking medications known to have an
effect on central nervous system or sexual function, or that are known CYP3A4 inhibitors
or inducers. There were identical criteria for Studies -71 and -75, except there were no
ophthalmologic exclusion criteria for trial 511.75.
If the product is approved, I recommend that the following inclusion/exclusion criteria
should be noted in the label:
•

All women had to use contraception throughout the trial

•

Breast feeding and pregnancy were exclusionary for 6 months prior to enrollment
and throughout the trial

•

Women with no menses were excluded (TAH, BSO, ablation procedure,
amenorrhea)

•

Women had a history of acquired HSDD for at least 24 weeks prior to enrollment

•

The several medical categories for exclusion should be listed.

•

There were several medication categories and a five-page list of medicines for
exclusion that should be noted. See review Section 9.6.

6.1.2 Demographics
The following two tables list the demographics for the two pivotal trials.
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Table 6: Demographics in Trial 511.71 (all treated subjects)

Source: Applicant’s Table 11.2:1 in Study Report, page 72 of 654. Time in present
relationship is in years.
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Table 7: Demographics in Trial 511.75 (all treated subjects)

Source: Applicant’s Table 11.2:1 in Study Report, page 71 of 990. Time in present relationship is
in years.

Reviewer's comment:
As would be expected in double blind, controlled trials, the demographics for placebo
and Flibanserin-treated subjects are very similar. The most notable findings in the two
tables are the following:
• 44% of the women in the trials were age 18-35, so clearly many younger women were
experiencing HSDD.
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•

•

•

To be eligible for the study, the current HSDD had to be at least 24 weeks in duration.
The mean number of years in the present relationship was greater than 10 years. This
finding does support that the women had a long current relationship with the mean
duration of 56.7 and 62 months, respectively in Study 71 and 75.
The women were predominantly white non-Hispanic (80% and 86%), with 7.5% and
5.2% identified as Hispanic and 10.8% and 7.0% identified as Black. 77-79% of the
women were married.
The women had a surprisingly high level of education (~99% high school level; 60.6%
and 54% of women with at least a college degree).

6.1.3 Subject Disposition
According to the Applicant, the disposition of patients differed somewhat by treatment. In the
three 24-week North American efficacy trials, the pooled rate of trial completion was highest
with placebo, 71.5%. When pooling the data for flibanserin treated women, the highest
completion rate was with 50 mg flibanserin qhs (71.9%), followed by 25 mg BID (69.4%), and
100 mg qhs (65.7%). The lowest completion rate was with 50 mg BID (60.3%). The Applicant
identified lack of efficacy as the factor leading to discontinuation in only 2-3% of the subjects,
and showed no dose-relationship. Dropouts for AEs were clearly dose-related, as will be
discussed in Section 7.3.3 of this review.
Table 8: Completion Rates in 3 Efficacy Trials

Treatment

Completion Rates at 24 weeks
Trial 511.71

Trial 511.75

Trial 511.70

Placebo

79%

72%

64%

50 mg qhs

78%

NA

67%

50 mg BID

NA

66%

54%

100 mg qhs

69%

63.5%

Source: Calculated by Medical Reviewer from the three Study Reports.

Reviewer's comment:
The pooled completion rate for placebo treatment was 71.5%. It is interesting that the
range for percent completion for placebo subjects was from 64% (trial 70), to 72% (trial
75), to 79% (trial 71). For the flibanserin 100 mg qhs dose, the range was smaller from
63.5% (trial 75) to 69% (trial 71). From the above data and table, it is apparent that the
qhs dosing and lower doses are tolerated best. Efficacy at the 50 mg per day dose,
however, was not acceptable, so the Applicant selected 100 mg qhs as the effective dose
that was best-tolerated. Lack of efficacy was not stated by the subjects as a common
factor in trial discontinuations; other reasons such as “lost to follow-up” and “consent
withdrawn,” however, may have also been related to lack of efficacy. It is noteworthy
that on average 71.5% of placebo subjects completed the three 6-month trials, which
points to the relative positive placebo effect in the North American HSDD trials.
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6.1.4 Analysis of Primary Endpoint(s)
6.1.4.1 Description of Primary and Key Secondary Endpoints
For Trials 511.71 and 511.75, two co-primary endpoints were defined: 1) change in satisfactory
sexual events (SSEs) from the 4-week baseline to Weeks 21-24, and 2) the eDiary sexual desire
score change for the same time period.
SSEs:
If a sexual event occurred, the SSE primary endpoint was measured by the eDiary question:
“Was the sex satisfying for you?” Sexual events or encounters included sexual intercourse, oral
sex, masturbation, or genital stimulation by the partner. The woman (not the partner) judged
whether the event was satisfying or not. Subjects recorded data on a daily basis in the eDiary
throughout the trial. Should a subject not have completed the diary on a given day, she was
prompted to complete the missed entry (or entries) during the next diary usage for up to 72
hours. The primary endpoint used the counts of SSEs based on the number of days a subject
recorded data into the eDiary, taking the retrospective entries into account. Sexual events that
were not satisfactory were not part of the primary endpoint; i.e., the percent or number of nonsatisfactory events did not influence the efficacy analysis. The increase in SSEs needed to be
both statistically and clinically significant compared to the placebo effect.
Sexual Desire Score:
The sexual desire primary endpoint is the change from the 4-week baseline sum of daily
responses entered on the eDiary desire item for the 28 days prior to the final clinic visit (without
spanning into the previous clinic visit) for the eDiary daily desire question: “Indicate your most
intense level of sexual desire.” The daily response range was from 0 (No desire), 1 (Low desire),
2 (Moderate desire), to 3 (Strong desire), with the resultant range for the monthly score from 0 to
84 if data entry was made all 28 days. The mean baseline 28-day eDiary sexual desire score was
11.9 (SD 9.7) in Trial 511.71 and 11.3 (SD 9.3) in Trial 511.75.
Distress due to HSDD:
A key secondary endpoint was the change in the total score for the Female Sexual Distress ScaleRevised (FSDS-R) as the measure of distress due to HSDD. Additionally, on 9-05-08 the SAP
for Trial 511.71 (which was completed in April 2008) added the calculated sum of the two FSFI
desire items as a key secondary endpoint (before unblinding the trial database).
Reviewer's comments:
The Applicant has argued that the daily eDiary sexual desire score is less valid than the
use of the FSFI domain for sexual desire. The Division clearly stated at the EOP2
meeting (4-21-05) the reasons it believed daily use of the eDiary would be a better
method for the collection of data for the primary endpoint for sexual desire. The Division
wanted to see that an effect of treatment is an overall increase in sexual desire whether
or not a sexual event occurred.
The Division never formally agreed that the calculated sum of the two FSFI desire items
could be used as a key secondary endpoint. The eDiary sexual desire score, recorded
daily, should remain the co-primary endpoint. At the 1-08-09 meeting with the Applicant,
the Division noted the following: “The Female Sexual Function Index (FSFI) is a 19-item
instrument with a 4-week recall; only two of the 19 questions relate to sexual desire. The
two desire items, if appropriately validated and reviewed by FDA, might provide an
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adequate measure of sexual desire. If so, however, “another clinical trial would be
needed to demonstrate efficacy using these endpoints.”
It is also important to note that the eDiary question concerning sexual desire was:
“Indicate your most intense level of sexual desire.” Four choices were offered as the
response. This is similar to the second desire item of the FSFI: “Over the past 4 weeks,
how would you rate your level (degree) of sexual desire or interest” with five possible
choices, but the recall time is considerably different [24 hours versus 28 days]. Because
this is a significant issue in evaluating the efficacy of this product, this issue was
discussed at the June 18, 2010 Advisory Committee (AC) meeting. The AC members
were asked the following question:
Is the sexual desire endpoint better evaluated by the FSFI desire domain
compared to the eDiary?
Their vote on this specific question was: N0- 9; YES- 2. The group as a whole felt
that some sort of daily measurement of desire is of greater value than using a 28day recall, and that the proximity of the two questions in the FSFI desire domain
with the other questionnaires used at the monthly visits could potentially bias the
FSFI results.
For Trials 511.71 and 511.75, the Division stated a strong preference for using the
FSDS-R item 13 as the measure of distress due to HSDD. Thus, the Division stated it
would use Item 13 on the revised FSDS-R as one of the key endpoints to evaluate
distress due to HSDD. Consequently, the FSDS-R item 13 results are presented by the
Applicant alongside the FSDS-R total score, and the interpretation of the two endpoints
is a potential review issue.

6.1.4.2 Description of the Instruments Used
Reviewer's comment:
A copy of the key instruments used in the two primary efficacy trials is in Section 9.4 at
the end of this review for the eDiary, FSDS-R, and FSFI sexual desire domain questions.
The flow chart for study visits in the two pivotal trials and the frequency with which this
data was collected is found in Section 9.5.

eDiary for SSEs:
The SSE endpoint (satisfying sexual events) was the change in the number of SSEs from the
4-week baseline sum of SSEs entered into the eDiary to the 28 days prior to the final clinic visit
(without spanning into the previous clinic visit), in response to the eDiary question: “Was the sex
satisfying for you?” Subjects recorded sexual activities and attitudes on a daily basis in the
eDiary throughout the study period. Should a subject not complete the electronic diary on a
given day, the subject was prompted to complete the missed entry(-ies) during the next diary
usage for up to the last three days. If the subject missed more than three consecutive days, data
on sexual activities and attitudes before the previous three days were considered missing.
Subjects might have entered data for differing number of days since the protocol allowed for 28
± 7 days between clinic visits, and the eDiary data was considered in relation to the timing of
clinic visits. Therefore, the daily average of the counts of SSEs entered into the eDiary in the 28
days prior to the clinic visit (without spanning into the previous clinic visit) was multiplied by 28
to arrive at the monthly (28 day) total count as shown in the following algorithm:
Total monthly count = 28 x (sum of the number of satisfying events) / (sum of number of
enterable days)
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eDiary for Sexual Desire:
The sexual desire primary endpoint was the change from the 4-week baseline sum of daily
responses entered into the eDiary desire item for the 28 days prior to the final clinic visit
(without spanning into the previous clinic visit) for the eDiary question: “Indicate your most
intense level of sexual desire.” The daily response range was from 0 (No desire), 1 (Low desire),
2 (Moderate desire), to 3 (Strong desire), with the resultant range for the monthly score from 0 to
84 if data entry was made all 28 days.
Sexual desire on the date of the final clinic visit was not included in the calculations. For missed
entries into the eDiary regarding sexual desire, patients were only allowed to enter up to the last
24 hours. If a subject had not entered data for more than 24 hours, sexual desire data before the
past 24 hours was not captured. The monthly sum is calculated as follows:
Monthly sexual desire = 28 x (sum of desire scores) / (sum of number of days entered)
As the clinical program progressed, the Applicant perceived significant limitations of the eDiary
(high placebo response, lack of relevance to women with HSDD, poor compliance, etc.). For the
two phase 3 trials, during the baseline period, 77% of patients entered data into the eDiary at
least 26 out of 28 days, and 96% of patients entered data into the eDiary at least 21 out of 28
days; during the final visit period (weeks 21 to 24), these pooled compliance values dropped to
45.4% and 75.5%, respectively.
Table 9: eDiary Compliance for Sexual Desire Endpoint

Time Period and

511.71

511.75

Baseline: 26 of 28 days

76.7

77.6

Baseline: ≥ 21 of 28 days

96.1

95.8

Last 4 wks of treatment:

46.6

44.8

74.3

76.6

Compliance Ranges

26 of 28 last days
Last 4 wks of treatment:
≥ 21 of 28 last days
Source: Applicant submission on 4-30-10 at the Division’s request.

Reviewer's comment:
The compliance data are consistent across the two efficacy trials. This reviewer does
not consider the above eDiary compliance a problem. Approximately 75% of the women
in the two pivotal trials entered data for the desire endpoint in at least 21 of the last 28
days. It is reasonable that the women with the least change in desire might not enter
their data for a 24-48 hour period; more favorable data would be carried forward which
would result, if anything, in a better score. Dr. Kammerman, the FDA statistician, noted
in her review:
“Noncompliance for the eDiary sexual desire endpoint, however, appears to provide
information on a subject’s level of desire and should not be treated as missing data. For
example, analyses show subjects who did not respond to the eDiary desire time had a mean
number of sexually satisfying sexual events (SSEs) that fell between the mean number of
SSEs for subjects reporting no sexual desire and those reporting minimal sexual desire. This
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finding suggests that a missing value on the eDiary sexual desire item likely represents a
subject whose level of desire was, at most, minimal as measured by the eDiary.”
Support for using the eDiary for evaluation of the change in sexual desire during
treatment is found in the NDA 5.3.5.4.1 section in the “Legacy Study Report” for Study
511.73 that focused on evaluating the SIDI-F instrument and the content and feasibility of
the eDiary for collecting information regarding sexual events and attitudes. Summary
conclusions in the synopsis and Study Report concerning the eDiary include:
•
•

Responses from patients on an eDiary feedback questionnaire indicated overall
very high evaluations regarding the wording of questions and the usability of the
eDiary.
The results support the effectiveness of the eDiary as a method for collecting
daily information regarding sexual activities and attitudes.

Further support is found in Study 511.106 that did cognitive debriefing on selected
eDiary questions relevant to the HSDD population. The debriefing showed “a high level
of understanding and acceptance of the question and answer sets.” In addition, the
results also provide “strong support for the discriminant and convergent validity of the
desire endpoints from the eDiary in measuring the sexual desire level and desire
frequency.”
In the future, it would be very helpful for the Applicant to test the validity of collecting the
data on sexual desire with different windows of time such as 3 days and 7 days
compared to the 1 day window.

The Applicant believes that the FSFI instrument avoided the compliance limitation of the eDiary
because the FSFI was completed at the clinic visits. The Applicant conducted two studies,
identical in design, to evaluate the content validity of the FSFI in 15 and 30 premenopausal
women with HSDD in Study 511.144 and 511.151, respectively. In these studies, the two FSFI
desire items were clear, easy to understand, and both items were relevant to over 90% of women
with HSDD in both trials. Over 90% of the women thought that a 24-hour recall was not
relevant. Almost two-thirds of the women in Trial 144 and about 80% in Trial 151 preferred a
recall period of one to two weeks (or longer), but there was no clear preference for a 1-, 2-, or 4week recall period. The FSFI in general and the FSFI desire items, in particular, were
understood and applicable to premenopausal women with HSDD.
Reviewer's comments:
The agreed-upon endpoint for the North American trials was to use the eDiary sexual
desire score as the measure for change in sexual desire. It is unknown at what time
point the Applicant realized that this endpoint would not be met in the North American
(NA) trials, but this issue was discussed at the 1-08-09 meeting between the Applicant
and the Division. The Division remained firm that the pre-specified eDiary sexual desire
score be used as one of the two primary endpoints. The Division believed that daily
measurement of sexual desire was better than using the much longer 28-day recall.
Although the Applicant conducted two studies (511.144 and 151) concerning the content
validity of the FSFI and the use of the two sexual desire items, this reviewer questions
the reliability of the findings, as they enrolled only 15 and 30 premenopausal women,
respectively, in these studies. Furthermore, as stated above by the Applicant, “there was
no clear preference for a 1-, 2- or 4-week recall period.” Although over 90% of the women
believed that a 24-hour recall was not relevant, it does not mean that it is inaccurate or
should not be used. Furthermore, it does not mean that the 28-day recall used by the
FSFI is more accurate or more meaningful.
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A review of Studies 511.144 and 151 was done by the Agency’s SEALD (Study Endpoints
and Labeling Development) team. Their conclusions were the following:

The content validity of the FSFI SD domain is supported in part by qualitative research with 45
women with HSDD. However, the qualitative research did not adequately assess the validity of
the data gathered using a 4-week recall period.
The sponsor failed to capture whether the FSFI satisfaction, pain or lubrication domains are
relevant for women with HDSS. Addressing the readability of each item, does not address the
Agency’s concerns regarding the content validity of the FSFI total scores and domains other
than the sexual desire domain, preventing the sponsor to refer to the total score in labeling.
The study conclusions concerning the 4-week recall period only partially reflects patients’
feedback. When asked “how often the patient’s sexual desire changed,” in Study 511.144 six
participants out of 15 said their level of sexual desire or interest was rather consistent; five said
it changes more frequently than the past month. In the second Study 511.151, 17/30 women
indicated that their desire changes on the daily basis based on whether they have their
menstruation, or their partner is at home for instance. Nine participants (30%) thought that a 1week recall was the most relevant timeframe to think about their level (degree) of sexual desire
or interest; nine participants (30%) also indicated that the most relevant recall was one month;
and five participants (17%) preferred a 24-hour recall.
Eleven women did not report any significant change in their desire within a month. When
choosing a one-week or one-month recall period; the interviewees indicated that a longer
timeframe would best reflect their experience with low desire. They were not offered the option
to comment whether completing the eDiary every day for one month would capture their
experience with HSDD.
On 1-14-09, prior to completing the European Trial 511.77, the Applicant changed the key
secondary endpoint for change in sexual desire from the eDiary desire score to the FSFI
desire score. This trial was started one year after the four North American efficacy trials
were started and the sole primary endpoint in 511.77 was the change from baseline in the
number of SSEs. The trial had negative results for the SSE primary endpoint (flibanserin
was not statistically better than placebo).
As noted, one of two key secondary endpoints was the change from baseline in the two
desire items collected from the FSFI instrument. Data were also collected for the change
in the eDiary sexual desire score and distress question, but these were simply additional
secondary endpoints. In the European trial, the FSFI desire domain score for flibanserin
100 mg qhs compared to placebo was statistically significant at weeks 8 and 16, but had
a p-value of 0.08 at week 24. So it appears that use of the FSFI desire domain score in
the European trial does not support the efficacy of flibanserin 100 mg qhs. This trial also
does not support use of this instrument as the best measure of change in sexual desire.
The European results undermine the Applicant’s argument that the drug is efficacious
and that use of the FSFI sexual desire domain is a better measure to demonstrate the
desire efficacy endpoint.

FSDS-R for Distress:
A key secondary endpoint was the Female Sexual Distress Scale-Revised© (FSDS-R) total score
change from the 4-week baseline to the final 4 weeks of treatment. In addition to using the
change in the FSDS-R total score, the FSDS-R Item 13 alone was analyzed as the Division’s
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stated preference for the key endpoint of change in sexual distress as discussed at the Pre-NDA
meeting on October 10, 2007.
The FSDS© is a self-administered measure of female personal distress over a recall period of 28
days. The Applicant stated that the 12-item FSDS showed a high degree of discrimination
between sexually dysfunctional and functional women in each of three validation studies. The
developers added an additional question (Question 13) to the validated FSDS: “How often did
you feel bothered by low sexual desire?” This is the only question about distress specifically
related to sexual desire. The other items refer to distress in general. FSDS plus Question 13
comprises FSDS-R which makes the FSDS-R a self-administered 13-item questionnaire with a
response range from 0 (never) to 4 (always or almost always) for each question. The maximum
total score of the FSDS-R indicating the maximum level of personal distress is 52. Because a
higher value on this scale denotes greater distress, a decrease from baseline indicates
improvement. In 2002, a score of 15 was demonstrated to discriminate between women with and
without FSD. 3 In validation studies by the Applicant, the FSDS-R was modified to use a 7-day
recall period for use in the flibanserin trials; according to their studies, performance of the scale
was not affected by this change to a 7-day recall. The revised 13-item instrument using the
7-day recall was administered at the screening and baseline visits, as well as at Weeks 4, 8, 16,
and 24 in the two primary efficacy trials.
Concerning the FSDS-R instrument total score versus using only Question 13, the content
validity study of this measure [Study 511.121] demonstrated the following:
•

Item 13 was most relevant to women with HSDD, and scored highest (was the type of
distress most frequently experienced), and approximately half (13/25) of the women found it
adequate as a single measure of their sexual distress

•

Women found all items of the scale relevant and comprehensive; 75% found the items clear
and easy to understand

Reviewer's comments:
It should be noted that the content validation study for the FSDS-R in women with HSDD
included 25 women, only 14 (56%) of whom were premenopausal. Half of the 25 women
had a secondary diagnosis of FSD in addition to the primary diagnosis of HSDD. A recall
period of 7 days was studied.
A review of Study 511.121 was done by the Agency’s SEALD team. Their conclusions on
page 16 were the following:

Results indicate that the subjects referred to a recall period longer than 7 days as instructed
(i.e., 46% of the subjects)
The qualitative research (concept elicitation) did not document which concepts should be
captured when documenting women’s distress with low desire
Concept saturation using data from the pre-menopausal women was not documented that would
allow the conclusion that the FSDS-R is a comprehensive measure of women’s distress with low
desire

3

Derogatis LR, et al. Journal of Sex and Marital Therapy, 2002 28:317-330.
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Conclusions based on the cognitive debriefing interviews fail to recognize women’s requests for
change in the questionnaire or at least justify why the questionnaire was not modified to
specifically address distress related to lack of sexual desire.
Primary Analysis Set:
The full analysis set (FAS) for the efficacy analysis was agreed upon as the primary analysis set.
The FAS consists of women who were randomized to a treatment group, received at least one
dose of study medication, and had at least one on-treatment efficacy assessment. The statistical
methods used to analyze the primary, key secondary and other secondary endpoints varied
slightly by trial and endpoint in order to perform the analyses properly. To further examine
potential between-study differences, treatment by study interaction was tested by the Applicant
as a sensitivity analysis for Trials 511.71 and 75. This sensitivity analysis demonstrated that
there was no study by treatment interaction. In any case, the two pivotal efficacy studies were
analyzed separately.
SSEs were analyzed using Wilcoxon rank sum test stratified by pooled center (“for centers where
the number of entered patients is less than a complete block, patients will be pooled into pooled
centers by country” 4 ). The eDiary sexual desire score was analyzed using analysis of covariance
(ANCOVA) with treatment and center as fixed effects and baseline score as covariates (twosided test, α = 0.05). This analysis was performed on the FAS using the last observation carried
forward (LOCF) method of data estimation. The Hochberg procedure was used to adjust for
multiple comparisons. First, SSEs were analyzed for each dose compared to placebo; then, for
the dose(s) that were significant on the SSE endpoint, the eDiary sexual desire endpoint was
analyzed. The daily desire analysis was performed on the FAS using the LOCF method of data
estimation. If both of the endpoints were statistically significant for a given dose, the key
secondary endpoints were next analyzed.
Handling Missing Data:
Details of the methods for handling missing data, particularly due to premature discontinuation,
are stated in the SAP of each respective trial and in the FDA statistical review by Lisa
Kammerman, Ph.D. The LOCF method was used. “This analysis type imputes (estimates)
missing data by using a subject’s data from their most recent previous visit. The underlying
assumption of this approach is that the best estimate of the patient's response to an item on a visit
is that patient's most recent previous response to that item. For the LOCF analysis, however, no
data will be carried forward from a baseline or pre-drug state to a post-drug state. In the case of
a missing item of a multi-item scale, only the individual component is carried forward, not the
overall total.” 5 The sum of the number of days entered may be based on daily or retrospective
entry, thereby missing data occurred if no data were entered within the 72 hour entry window (or
24 hour for desire), as explained above. If a patient had fewer than 14 enterable days during a
visit timeframe, the eDiary endpoints (SSEs and sexual desire) also were considered missing at
this time point. Estimations using LOCF from the previous clinic visit or using the LOCF-ZERO
method were used.

4

Page 29 of 2,054 in the Applicant’s Statistical Methods Interim Analysis Plan (section 5.3.5.1.12 for Study 511.75
in the NDA submission).

5

Page 60 of Study 511.70 protocol. This is identical in the protocols for all 4 efficacy studies.
46

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

In general, the following two methods were used: 1) last observation carried forward (LOCF),
and 2) observed cases (OC). In addition, sensitivity analyses to assess the impact of the missing
data imputation methods were examined in two ways: 1) baseline observation carried forward
and 2) mixed model repeated measures (MMRM).
In the first method, baseline observation carried forward was applied to the change from baseline
endpoints and was thus termed “LOCFZERO” as these analyses imputed a value of zero
representing no change from baseline for the missing visits. Baseline observation carried
forward is a conservative estimation for missing data, particularly if the flibanserin treatment
group has more dropouts compared to placebo. The same statistical methods used for the
primary, key secondary and other secondary endpoints were used with this imputation method.
In the second method, MMRM analyses do not use LOCF or any other data imputation methods.
Instead, MMRM is based only on the observed cases (OC). The MMRM analysis was
performed to mirror the ANCOVA analysis (except for the repeated measures aspect).
Reviewer's comments:
It appears that missing data for SSEs and sexual desire was handled by imputation. The
protocols state that for endpoints collected on the eDiary, responses are accumulated on
a monthly basis using the following algorithms:
For satisfying sexual events: Total events = 28 x (sum of the number of events) / (sum of
number of days entered). If there was one successful event on each recorded day, and
10 days had no data entry, then the total monthly events would be 28 and not the actual
number of SSEs.
Likewise, for desire score, the total monthly desire score calculated as 28 x (sum of the
daily desire score) / (sum of number of entries) could reflect a score higher than the
actual score if fewer than 28 days had data entry.

6.1.4.4 Efficacy Results
Study 511.71
Design and Methods: Premenopausal women with clinician-diagnosed generalized acquired
HSDD were randomized to 24-weeks’ treatment with placebo (n = 295), flibanserin 50 mg qhs
(n = 295) or 100 mg qhs (n = 290). Co-primary endpoints were 1) change from the 4-week
baseline period to study end (Weeks 21–24 or the last 4 weeks of treatment) in the number of
SSE and 2) sexual desire score, measured using a daily eDiary. The Applicant’s key secondary
endpoint included change from baseline (Week 0) to study end (Week 24) in the total score for
the FSDS-R. Additional secondary endpoints of note are the FSFI desire domain scores (added
in the 9-05-08 SAP by the Applicant as a second key secondary endpoint), FSDS-R Item 13, and
the total FSFI score. The Study 511.71 baseline values for these efficacy endpoints are shown in
Table 10.

47

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

Table 10: Baseline Values for Efficacy Endpoints (Primary and Secondary)-Study 511.71*

Flibanserin**
N =585

Placebo
N =295

MO Comment

Primary Endpoints
SSE/ 4 weeks

Mean
SD***

2.8
2.7

2.7
2.8

eDiary sexual
desire score/ 4
weeks

Mean
SD

11.9
9.7

11.9
9.7

With HSDD and
distress, women
had ~3 SSEs/mo.
Range 0-3/day;
Total 0-84/ month

Range 0-52

Secondary Endpoints
FSDS-R total

Mean

31.7

30.2

SD

9.8

9.9

Mean

3.2

3.2

SD

0.8

0.8

FSFI desire
domain

Mean

1.8

1.9

SD

0.7

0.7

FSFI total

Mean

19.1

19.8

(6 domains)

SD

6.5

7.1

FSDS Item 13

Range 0-4
Range 1.2-6.0
Range 2-36

*Treated Set- all women enrolled. **Flibanserin at both doses. ***SD = standard deviation.
Source: Modified from Applicant Table 1.4:5 Summary of Clinical Efficacy, page 36/112.

Reviewer's comments:
The data here are the baseline values for all the women enrolled in the Study 511.71,
regardless of how long they stayed in the study. From Dr. Kammerman’s review it is
interesting to note that the desire scores and the distress scores do appear to
demonstrate low sexual desire and relatively high distress. With a potential range from 0
to 84 for the monthly sum for the desire score, the baseline value of 12 (Table 10) is low
and an important component for the diagnosis of HSDD. What surprises this reviewer is
that despite this finding, the women still had on average almost three SSEs during the 4week baseline.
In the two pivotal trials, the treated subjects demonstrated significant symptoms of
HSDD as assessed by the instruments used at the baseline visit. The mean total FSDS-R
scores of ~30, FSFI total scores of ~19.2, and FSFI desire scores of ~1.8, all exceeded the
Applicant validated cut-off scores (FSDS-R ≥ 15, FSFI total ≤ 26.6, and FSFI desire score
≤ 3.0) that distinguish dysfunctional women from normal control women without FSD.
The placebo-corrected outcome endpoints for the flibanserin 100 mg subjects in the
phase 3 program are shown in Table 11 and Table 13 below.
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Study 511.71 Efficacy Results:
Table 11: Placebo-corrected Mean Change from Baseline (FAS, LOCF)- Study 511.71
Endpoint
Flibanserin 50 mg
p value
Flibanserin 100
p value
qhs
mg qhs
Primary endpoints
SSE (placebo-corrected)
Actual change from baseline

0.56

0.0454

1.47 SSEs

eDiary desire score
(placebo-corrected)

1.35

Actual change from baseline

7.7

0.75

0.0024

1.66 SSEs
0.0660

2.24

0.2605

8.3

Key secondary endpoints
FSDS-R total score

-1.20

0.1601

-3.94

<0.0001

-0.1 (LS mean)

0.1144

-0.4 (LS mean)

0.0011

0.35 (0.4 LS
mean)

<0.0001

FSFI total score

2.54

< 0.01

PGI-I

-0.35

< 0.01

FSDS-R Item 13

Other secondary endpoints
FSFI desire domain

0.21 (0.2 LS mean)

0.0173

Source: Table 2:1 Applicant SCE, page 39 of 112 and Tables 3.2.1.1.1-.10 Applicant ISE, pages 120
(SSE), 123 (FSFI desire), 126 (FSDS-R total), 129 (eDiary sexual desire), and 134 (FSDS-R Item 13)
of 631. Values for FSFI total score and PGI-I come from Applicant SCE Table 3.3:2 on page 55.

Applicant’s conclusions: In premenopausal women with HSDD, compared with placebo
flibanserin 100 mg qhs was associated with significant improvements in the number of SSEs,
sexual desire (measured by FSFI desire), distress associated with sexual dysfunction (measured
by total FSDS-R and Item 13 alone) and sexual function (measured by FSFI), but did not
significantly improve eDiary desire score. The SSE primary endpoint was statistically
significant as per the formal statistical inference procedures, but the other primary endpoint,
eDiary sexual desire score was not; therefore, the interpretation of significance on secondary
endpoints should be regarded as nominal significance.
Reviewer's comments:
SSEs: The mean (SD) baseline monthly count for SSEs was 2.8 (2.7). The increase in
SSEs with flibanserin 100 mg qhs treatment was a mean of ~1.6 SSEs per month, while
the placebo women had an increase 0.85 SSEs (a mean difference of 0.75 SSEs).
Compared with placebo, flibanserin 100 mg qhs and 50 mg qhs improved the number of
SSE by 0.75 events per month (p<0.01) and 0.56 events per month (p<0.05), respectively,
at study end.
Desire: The mean (SD) baseline data for the eDiary desire score was 11.9 (9.7).
Compared with placebo, there were numerical but not statistically significant
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improvements in the eDiary desire score in favor of flibanserin 100 mg qhs (by 2.24
points, p = 0.261) and 50 mg qhs (by 1.35 points, p = 0.066), respectively, at study end.
With the small differences between flibanserin treatment and placebo in the improvement
of the eDiary desire score, it is evident that flibanserin at both doses does not
significantly improve sexual desire compared to placebo, at least based on data
collected daily.
Distress: The mean baseline scores for distress showed a relatively high level of
distress (~31 on a scale of 0-52; 3.2 on a scale of 0-4). Only the flibanserin 100 mg qhs
dose significantly (statistically) improved the FSDS-R total and FSDS-R Item 13 scores.
The change in distress due to the flibanserin 50 mg dose was clearly not statistically
significant using either of the scores.
For the other secondary endpoints, not deemed as key endpoints by the Division, FSFI
total and FSFI desire domain scores for both flibanserin doses were statistically
significant versus placebo at study end. Dr. Kammerman in her statistical review points
out, however, that with the hierarchical analysis of the Statistical Analysis Plan these
endpoints technically should not be analyzed because the desire endpoint failed. These
findings are supportive, but not part of the agreed-upon primary endpoints.

Study 511.75
Design and Methods: Premenopausal women with acquired HSDD were randomized to 24
weeks’ treatment with placebo (n = 398), flibanserin 25 mg BID (n = 396), flibanserin 50 mg
BID (n = 392), or flibanserin 100 mg qhs (n = 395). Co-primary endpoints were change from the
4-week baseline values to study end (Weeks 21–24 or last 4 weeks of treatment) in the number
of SSEs and sexual desire score, measured using the eDiary. The Applicant’s key secondary
endpoint included change from baseline (Week 0) to study end (Week 24) in the total score for
the FSDS-R. Additional secondary endpoints of note are the FSDS-R Item 13, FSFI total and
FSFI desire domain scores. The baseline values in Study 511.75 for these efficacy endpoints are
shown in
Table 12.
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Table 12: Baseline Values for Efficacy Endpoints (Primary and Secondary) - Study 511.75

Treated Set Study 511.75

Flibanserin*

Placebo

N = 1,183

N = 398

MO Comment

Primary Endpoints
SSE

Mean
SD**

2.8
2.7

2.7
2.8

eDiary sexual
desire
score/month

Mean
SD

11.8
9.5

10.3
8.8

With HSDD and
distress, women
had ~3 SSEs/mo.
Range 0-3/day;
Total 0-84/ month

Secondary Endpoints
FSDS-R total
FSDS Item 13
FSFI desire
domain
FSFI total
(6 domains)

Mean
SD
Mean
SD
Mean
SD
Mean
SD

30.8
9.4
3.2
0.8
1.8
0.7
19.6
6.2

30.2
10.0
3.2
0.8
1.8
0.7
19.5
6.4

Range 0-52
Range 0-4
Range 1.2-6.0
Range 2-36

*Flibanserin at all doses. **SD = standard deviation.
Source: Modified from Applicant Table 1.4:5 on page 36 of 112 in Summary of Clinical Efficacy.

Reviewer's comment:
The data here are the baseline values for all the women enrolled in Study 511.75,
regardless of how long they stayed in the study. The desire scores and the distress
scores do appear to demonstrate low sexual desire and relatively high distress. With a
potential range from zero to 84 for the monthly sum for the desire score, the baseline
value of 11.8 is low and an important component for the diagnosis of HSDD. What is of
note to me is that the women in the trial were diagnosed with HSDD, yet the baseline
SSEs were on average 2.7 per month. The baseline mean for total sexual activity per
month in the phase 3 North American efficacy trials (511.70, 511.71, and 511.75) was 4.54.9; thus, on average 57% of the total sexual events at baseline were satisfactory. This
suggests to me that the area that is really open to improvement is their desire.
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Efficacy Results:
Table 13: Placebo-corrected Mean Change from Baseline (FAS, LOCF)- Study 511.75
Endpoint
Flibanserin 50 mg
p value
Flibanserin 100 mg
p value
BID
qhs
Primary endpoints
SSE (standardized)

0.34

Actual change from
baseline

1.44 SSEs

eDiary desire score

2.07 (2.1 LS mean)

Actual change from
baseline

8.84

0.1990

0.75

0.0081

1.86 SSEs
0.0572

1.71 (1.7 LS mean)

0.1154

8.48

Key secondary endpoints
FSDS-R total score

-1.93 (-1.9 LS
mean)

0.0075

-2.54 (-2.5 LS mean)

<0.0004

FSDS_R Item 13

-0.2 (LS mean)

0.0232

-0.3 (LS mean)

0.0006

0.33 (0.3 LS mean)

<0.0001

Other secondary endpoints
FSFI desire domain

0.23 (0.2 LS mean)

0.0026

FSFI total score

1.51

< 0.01

PGI-I

-0.40

< 0.01

Source: Table 2:2 Applicant SCE, page 40 of 112 and Tables 3.2.1.1.1-.10 Applicant ISE, pages 120
(SSE), 123 (FSFI desire), 126 (FSDS-R total), 129 (eDiary sexual desire), and 134 (FSDS-R Item 13)
of 631. Values for FSFI total score and PGI-I come from Applicant SCE Table 3.3:2 on page 55.

Applicant’s conclusions: In premenopausal women with HSDD, compared to placebo,
flibanserin 100 mg qhs was associated with significant improvements in the number of SSEs,
sexual desire (measured by FSFI desire), distress associated with sexual dysfunction (measured
by total FSDS-R score and Item 13 alone) and sexual function (measured by FSFI), but did not
significantly improve the eDiary desire score. The SSE primary endpoint was statistically
significant as per the formal statistical inference procedures, but the other primary endpoint,
eDiary sexual desire score was not; therefore, the interpretation of significance on secondary
endpoints should be regarded as nominal significance.
Reviewer's comments:
SSE: The mean (SD) baseline data for SSEs was 2.8 (2.7), the same as in Study 511.71.
Women treated with flibanserin 100 mg qhs had a mean increase of ~1.86 SSEs per
month, while the women treated with placebo had a mean increase of 1.11 SSEs (the
mean difference was 0.75 SSEs). Compared with placebo, flibanserin 100 mg qhs
improved the number of SSEs respectively by 0.75 events per month (p<0.01), while the
50 mg BID dose improved SSEs only by 0.34 events per month (p=0.20) at study end.
The results for flibanserin 50 mg BID are not statistically significant. Despite the results
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for the flibanserin 100 mg qhs dose showing statistical significance, as noted earlier,
from my clinical perspective.
Desire: The mean (SD) baseline data for the eDiary desire score was 11.8 (9.5). The
placebo change from baseline was 6.77, while flibanserin 50 mg BID and flibanserin 100
mg qhs showed increases of 8.84 and 8.48, respectively. Compared with placebo, there
were numerical but not statistically significant improvements in the eDiary desire score
in favor of flibanserin 100 mg qhs (by 1.71 points, p = 0.115) and 50 mg BID (by 2.07
points, p = 0.057), respectively, at study end. It is interesting to note that the BID dosing
did numerically better than the qhs dosing, whereas it did not do as well for the SSE
endpoint.
As shown in the placebo-corrected efficacy tables for both Study 71 and 75, the change
in sexual desire as measured by the daily eDiary is not statistically significant. With the
small differences between flibanserin treatment and placebo in the improvement of the
desire score, it is evident that flibanserin taken at both 100 mg dosing regimens (50 mg
BID and 100 mg qhs) does not significantly improve sexual desire compared to placebo,
at least based on data collected daily.
Distress: The mean baseline scores for distress showed a relatively high level of
distress (~30.5 on a scale of zero to 52; or 3.2 on a scale of 0-4 using the FSDS-R Item
13). Both the flibanserin 100 mg qhs and 50 mg BID dose demonstrated statistically
significantly improved (decreased) scores for the FSDS-R total and FSDS-R Item 13.
For the other secondary endpoints, not deemed as key endpoints by the Division, FSFI
total and FSFI desire domain scores for both flibanserin doses were statistically
significant versus placebo at study end.

6.1.5 Analysis of Secondary Endpoints(s)
The Applicant added the Female Sexual Function Index (FSFI) desire domain (2 questions) to
the SAP for Study 511.71, but not to 511.75. This change in the SAP was not formally agreed to
by the Division. Further discussion of this instrument and the Division’s reasons for not
accepting it follow.
FSFI Instrument:
See Section
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9.4 Instruments Used in Pivotal Trials for the desire domain items and how the entire six
domains of the FSFI are scored. This is a self-administered questionnaire (instrument) for the
assessment of female sexual function and dysfunction in a variety of research applications,
including HSDD. It consists of 19 questions that are scored from 0 to 5. The instrument
contains six domains: desire, arousal, lubrication, orgasm, satisfaction, and pain. Five of the
domains have either three questions (orgasm, satisfaction, and pain) or four questions (arousal
and lubrication), while there are only two questions are in the desire domain. The range of the
score in each domain is from either 0-5 or 1-5. Each domain, depending on the number of
questions, has a weighting factor ranging from 0.3 to 0.6 (0.3 for the 4-question domains, 0.4 for
3-question domains, to 0.6 for the desire domain) with a resultant total score ranging from 2 to
36. The minimum score in the desire domain is 1.2 [1+1 times 0.6 = 1.2] to a maximum of 6.0
[5+5 times 0.6 = 6]. The two desire questions are:
1. Over the past 4 weeks, how often did you feel sexual desire or interest? [The five possible
responses range from the least “almost never or never” (scored as 1) to the most “almost
always or always” (scored as 5). The middle responses are “a few times (2), sometimes (3),
and (4) most times.”]
2. Over the past 4 weeks, how would you rate your level (degree) of sexual desire or interest?
[The five possible responses range from the least “very low or none at all” scored as 1 to the
most “very high” scored as a 5. The middle responses are “low (2), moderate (3), and high
(4).”]
For Trials 511.70 and 511.71 (but not for 511.75), the FSFI desire items were pre-specified by
the Applicant as a key secondary endpoint in the SAP before unblinding of the data. For the
European Trial 511.77, the FSFI desire items were specified as the main desire endpoint in
Protocol Amendment # 2 (dated 1-14-09) before database lock and unblinding of the data. Prior
to this amendment, the eDiary sexual desire score was the key secondary endpoint for desire.
The reason stated by the Applicant for this late change in the protocol was “The sum of the two
FSFI desire items was added as a key secondary endpoint based on the data from three North
American trials that this endpoint was the more appropriate desire measure compared to the eDiary sexual desire score.”
Reviewer's comments:
The Division never formally agreed that use of the FSFI sexual desire domain is an
acceptable key secondary endpoint in Studies 511.70 and 511.71, and is not using this
endpoint as the basis by which to determine the efficacy of flibanserin with respect to the
desire endpoint for this NDA application. On the contrary, the Division provided early
guidance (4-21-05 meeting) that we felt that the evaluation of change in sexual desire (a
critical component for both the diagnosis of HSDD and treatment evaluation of
flibanserin) should not be based on a 28-day recall, but rather on a more frequent
recording of the endpoint. The eDiary asked “how would you rate your most intense
level of sexual desire in the last 24 hours” which is very similar to the FSFI Question 2
“how would you rate your level of sexual desire,” but it was on a daily basis, which
obviously minimizes recall bias. Furthermore, if flibanserin directly improves sexual
desire, then the effect should be present on a reasonably frequent basis whether any
sexual activity occurs or is potentially available.
Support for using the eDiary for evaluation of the change in sexual desire during
treatment is found in the discussion of the eDiary in Section 6.1.4.2.

Female Sexual Distress Scale-Revised© (FSDS-R)
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This instrument is discussed in detail in Section 6.1.4.1 and 6.1.4.2 of this review.
Reviewer's comment:
As discussed at the October 10, 2007 Pre-NDA meeting, the Division still maintains that
the key secondary endpoint should be the analysis of the response to Item 13 on the
FSDS-R. The objection to use of the total FSDS-R score is that the first 12 items ask
about distress due to one’s “sex life, sexual relationships, and sexual problems” as
opposed to distress due to “low sexual desire.” Analysis of the FSDS-R total score is
acceptable as an additional secondary endpoint. In any case, both analyses show that
flibanserin 100 mg qhs is statistically significantly better than placebo, so it is a moot
point concerning which analysis to use for the distress endpoint, although the Division
still prefers the FSDS-R Item 13.

6.1.6 Other Endpoints
6.1.6.1 Female Sexual Function Index (FSFI) total score:
The FSFI total score is a weighted average of the 6 domains with each contributing a maximum
of 6 points to the total (maximum score of 36). The change in the FSFI total score from baseline
to the final visit was analyzed by the Applicant. A higher score means a better sexual
functioning. According to the Applicant, a score less than 26.55 has been demonstrated to
discriminate between women with FSD compared to a higher score for women without any FSD.
Table 14: Baseline FSFI Total Score- Pivotal and European Efficacy Trials

511.71

Trial

511.75

511.77 (European)

Treatment

Flibanserin
100 mg qhs

Placebo

Flibanserin
100 mg qhs

Placebo

Flibanserin

Placebo

N (treated)

280

290

380

397

306

313

FSFI total
score

19.5

19.8

19.1

19.5

18.5

18.6

Standard
Deviation

6.6

7.0

6.0

6.3

7.5

7.6

Min-Max
recorded

2 - 31

2 - 31

2 - 31

2 - 33

2 - 33

2 - 32

Source: Applicant Table 15.2.2.3:1 on page 242 of 654 in Study Report 511.71; page 241 of 990 in
Study Report 511.75; page 234 of 784 in Study Report 511.77.

Reviewer's comment:
These baseline values are below the cutoff value of 26.55 denoting that the women have
some element of FSD. The lower the score, the greater is the level of sexual dysfunction.
Given a possible range of 2-36 and the criterion of 26.6 for distinguishing FSD from
normal function, the average score ~19 does not appear to demonstrate a very high level
of sexual dysfunction. Table 15 shows the trial results for the flibanserin 100 mg qhs
dose and placebo for this secondary endpoint.
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Table 15: Flibanserin 100 mg: Placebo-corrected Mean FSFI Change from Baseline

Trial

511.71

511.75

511.77 Euro

MO Comment

FSFI total
score (2-36)Wk 24A

Flibanserin: 24.4

Flibanserin: 23.5

Flibanserin: 21.9

Placebo: 22.0

Placebo: 22.3

Placebo: 20.9

Small ∆ from
baseline values

Corrected
Mean
ChangeB

2.54**

1.51**

0.91*

Small placebo
corrected mean
changes here

Dataset: FAS, LOCF for Flibanserin 100m q hs dose. P-values are based on an ANCOVA model
using baseline as a covariate with main effect terms treatment and pooled center.
** p=<0.01; *Not statistically significant (p-value = 0.08).
Source: ATable 15.2.2.3:1 on page 242 of 654 in Study Report 511.71; page 241 of 990 in Study
Report 511.75; page 234 of 784 in Study Report 511.77. BApplicant Table 3.2:2 on page 55 of 112
in SCE.

Reviewer’s comment:
The data in the two tables are only for the flibanserin 100 mg qhs and placebo arms.
Women on active treatment with the 100 mg qhs dose did record a greater increase in the
total score than women on placebo at the time when they left the study. Although they
are statistically significant, the mean placebo-corrected changes of 2.54 and 1.51 are
numerically small given the 2-36 range that is possible with the 6 domains of the FSFI
instrument. Moreover, use of this score was a key secondary endpoint for European
Study 511.77 and the corrected mean change of 0.91 at Week 24 was not statistically
significant in that trial. This European finding is not supportive for using the FSFI total
score as a primary or key secondary endpoint.

6.1.6.2 Patient Benefit Evaluation (PBE) Responder Endpoint:
The patient benefit evaluation is a single question asking the patient whether she experienced a
meaningful benefit from the study medication during the trial. The question, “Overall, do you
believe that you have experienced a meaningful benefit from the study medication?” was
only asked upon treatment discontinuation and was part of the responder analysis. The response
choices were either yes or no. Because the PBE has only two response options, there are
potential limitations to the use of this instrument.
First, the PBE has no intermediate answers between “yes” and “no” to quantify meaningful
benefit. That is, it has no response from which the minimal worthwhile level of effect on
treatment vs. pre-treatment can be determined. Second, the PBE has no answer that relates
directly to optimal response and no answer that relates directly to suboptimal response.
Therefore, no responder definition using the PBE can be based on the difference between pretreatment and the minimal improvement that the patient would find worthwhile, nor can the PBE
responder classification be based on the difference between suboptimal and optimal response.
Therefore, the Applicant does not plan to analyze the proportion of responders using the PBE
(Yes/No) anchoring in the NDA submission.
Reviewer's comment:
I concur with the Applicant’s decision. Use of the Patient’s Global Impression of
Improvement with seven possible responses is the preferable choice as discussed
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below. The Patient Benefit Evaluation is not ideal, primarily because of the limited
(yes/no) response.

6.1.6.3 Patient Global Impression (PGI) of improvement:
The Patient Global Impression of Improvement (PGI-I) is a simple evaluation completed by the
patient to assess the patient’s overall improvement of her HSDD condition. See Section 9.4 at
the end of this review for the instrument. The question is: “How is your condition – meaning
decreased sexual desire and feeling bothered by it - today compared to when you started
study medication?” The PGI-I is rated ordinally from 1 (“very much improved”) to 7 (“very
much worse”); therefore, a negative placebo-corrected value indicates improvement as compared
to placebo. A value of 4 meant “no change” and 3 meant “minimal improvement”. Since this
instrument evaluates improvement, the instrument was not used at baseline and the actual value,
as opposed to change from baseline, was used in the Applicant’s analysis. The instrument was
administered at Weeks 4, 8, 16, and 24.
The results for this secondary endpoint are shown in Table 16.
Table 16: Flibanserin 100 mg qhs Dose: Placebo-corrected LS Mean on PGI-I score

Trial →

511.71

511.75

511.77 Euro

Sample size

N= 236 placebo

N= 290 placebo

N= 313 placebo

N= 208 Flibanserin

N= 261 Flibanserin

N= 308 Flibanserin

Placebo = 3.7

Placebo = 3.7

Placebo = 3.7

Flibanserin = 3.3

Flibanserin = 3.3

Flibanserin = 3.6

Least Square
MeanValues
A

Placebocorrected
change PGI-

-0.35**

-0.40**

-0.15*

Comment

Small mean
change
(1-7 scale)

A

FAS, LOCF database. ** p=<0.01; * p< 0.05 (actual value 0.0489).

Source: Applicant Table 3.2:2 on page 55 of 112 in SCE. The p-values are based on an ANOVA
model with main effect terms treatment and pooled center for the individual trial level analyses.
For PGI-I, the endpoint measures improvement as perceived by the individual subject; the values
do not represent a change from baseline. Derived from tables in the ISE (pages 156- 302).

Reviewer's comment:
The response scale here is 1-7; a negative placebo-corrected value indicates
improvement in sexual desire and distress compared to the placebo effect. The LS mean
values were between 3 and 4, meaning between “no change” and “minimal
improvement,” and compared to before starting treatment. Women on active treatment
with the 100 mg qhs dose did record a numerically greater impression of improvement
than women on placebo at the time when they left the study. Although it was statistically
significant, the mean change of 0.35 and 0.40 does not strike me as clinically meaningful
given the scale that was used. On average, the women’s ratings indicated they were
between no change and less than minimally improved using each subject’s own personal
impression.
The European trial is supportive, but with a smaller placebo-corrected mean change in
the PGI-I score and at a lower level of significance.
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Responder endpoints:
A priori responder analyses were performed in order to assess the clinical relevance of the
results. The methodology for these responder analyses, suggested by the Division in April 2006
entailed anchoring to a woman’s individual assessment of her improvement in number of SSEs
and level of desire using the Patient’s Global Impression of Improvement (PGI-I). The PGI
responses ranged from 1 (very much improved) to 7 (very much worse); “no change” was a 4
response and “minimally improved” was a 3 response. The anchor-based assessment of response
provides a measure of the magnitude of change women find clinically relevant, because these
results are linked to a subject’s determination of treatment benefit, i.e., anchoring change in the
various endpoints to the responses of the subjects on the PGI of Improvement (PGI-I)
instrument.
Responder endpoints for Trials 511.70, 511.71, 511.75 and 511.77 included two types of
endpoints: 1) data-driven responder endpoints for which the responder criterion value was not
pre-specified, but determined based on the results of the analysis and 2) pre-defined responder
endpoints for which the responder criterion value was pre-specified.
Reviewer's comment:
No pre-specified responder endpoints were agreed to during the meetings with the
Applicant. Use of data-driven endpoints were discussed and the Division’s preference
was to use responder criteria definitions determined by anchoring the endpoints (change
from baseline) to levels of the PGI-I or a similar instrument with a range of responses.

For each trial, as well as for the pooled analysis, the mean change from baseline for the two
primary endpoints and the key endpoints was calculated and “anchored” to all seven levels of
PGI-I. The difference between the mean values for all women, regardless of whether they were
on active or placebo treatment, who answered “minimally improved” or “no change” on the
PGI-I instrument was used as the responder criterion definitions. All women with values greater
than the responder criteria were considered responders. PGI-I anchor-based responder endpoints
were calculated by the Applicant for the following endpoints: SSE, eDiary sexual desire score,
FSDS-R total, FSDS-R Item 13, FSFI desire items, and FSFI total score,. These responder
criteria are displayed in Table 17.
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Table 17: Responder Criteria of Endpoints using PGI-I Anchoring

Clinically Meaningful Value (FAS, LOCF)
“Difference between Minimally Improved and No Change”
Trial

Pivotal Trial
511.71

Supportive Trials

511.75

Pooled

511.77

71/75
Pivotal Endpoint
SSE (0-10+)

1.22

1.25

1.24

1.55

eDiary sexual
desire (0-84)
FSDS-R total
score (0-52)

7.80

7.91

7.87

7.25

-5.63

-5.07

-5.27

-5.86

0.83

Supportive Endpoints
0.74

0.78

0.88

4.52

3.87

4.10

5.66

-0.44

-0.41

-0.42

-0.51

FSFI desire
(1.2-6.0)
FSFI total
(2-36)
FSDS Q13
(0-4)

Source: Modified from Applicant Table 1.2.2.3:1 on page 21 of 112 in SCE and Table
1.2.2.1.1 on page 16-17 of 631 in the ISE.

Using SSEs from the above table as an example, in Study 511.75 the mean change from baseline
that correlated with the difference between “no change” and “minimally improved” was 1.25
SSEs. To be considered a responder in Study 511.75, a woman had to have a mean SSE
increased value from baseline greater than 1.25. Analyses were then conducted comparing the
percentages of women in the flibanserin and placebo arms who met the aforementioned criteria
for each of the endpoints.
Reviewer's comment:
In the Applicant’s responder analysis, responders were defined as women with a change
greater than (not equal to) the criterion for each endpoint, based on PGI-I anchoring. It
appears that that the PGI-I-based criteria reflect the minimum clinically detectable
differences for each endpoint. The Applicant also determined the values for the mean
change from baseline that correlated with the difference between “minimally improved”
and “much improved,” and the difference between “much improved” and “very much
improved.” The values were very similar to those shown in Table 17 above, so the
Applicant believes it does not make a significant difference which criteria are used to
help determine the responder endpoint values that are anchored to the PGI-I instrument.
At the 1-8-09 meeting with the Applicant, the Division did state that responders should be
defined as women with a change greater than (not equal to) the criteria for each
endpoint, based on PGI-I anchoring. The minimum clinically detectable differences for
each endpoint may be lower than the minimum clinically important differences.
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Table 18: Responder Analysis for Five Endpoints at Week 24/EOT*

Percent Difference between Minimally Improved and No Change
Responder
Endpoint

Study 511.71
Flibanserin
Placebo
100 mg qhs

Delta (%)
F minus P

P-value

% Responders

% Responders

**N= 275-280
47.6

**N= 280-89
33.0

14.6

0.000

eDiary desire score

41.1

38.2

2.9

0.492

FSFI desire score

42.9

30.7

11.8

0.003

FSDS-R Q13

54.6

42.9

11.7

0.005

FSDS-R total

55.7

43.9

11.8

0.006

SSE

Responder
Endpoint

Study 511.75
Flibanserin 100 Placebo
mg qhs

Delta (%)
F minus P

P-value

N= 371-381
44.2

N= 371-389
34.1

10.1

0.005

eDiary desire score

38.0

32.0

6.0

0.064

FSFI desire score

45.6

32.7

12.9

0.000

FSDS-R Q13

49.5

40.1

9.4

0.013

FSDS-R total

52.1

40.9

9.2

0.001

SSE

* EOT = end of treatment. **The sample size varied slightly for each of the responder endpoints,
so the range is given.
Source: Applicant Table 1.2:2 on page 4 of 7 in Responder Analysis Criteria Report and Applicant
Table 3.2:3 on page 60 of 112 in SCE.

The Applicant’s interpretation of the responder analysis is that each of the statistically significant
results for the 100 mg flibanserin group were considered to be numerically significant on the key
variables of SSE, FSFI desire, FSDS-R Q13, and FSDS-R total, but not for the eDiary sexual
desire score. The proportion of flibanserin subjects attaining “clinical significance” were 9.2 to
14.6% higher than the proportion for placebo subjects, and 2.9 to 6.0% higher for the eDiary
sexual desire score. The categorical results of the PGI responder endpoint (much or very much
improved), and of the Patient Benefit Evaluation (PBE) (a yes or no response for a meaningful
benefit from flibanserin treatment at the final evaluation), are consistent with the clinical
significance of the 100 mg dose over placebo by margins from 11 to 18% which is somewhat
greater than using the difference between no change and minimally improved.
Reviewer's comment:
Although most of the differences in the table are statistically significant, I do not find
them to be very impressive. The placebo effect for women with HSDD is consistently
60

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

strong, albeit not as strong as the flibanserin 100 mg treatment effect. The responder
analysis does appear to confirm what the previous endpoint analyses showed: the
placebo corrected changes for SSEs and distress are small but statistically significant,
while the change in sexual desire using the eDiary is not statistically significant or
clinically meaningful.

6.1.7 Subpopulations
Analyses within sub-populations were performed using the same methods as described in the
primary and key secondary endpoints section (Section 6.1.4.1). The following sub-populations
for the 100 mg flibanserin and placebo dose were examined for Trials 511.71 and -75. The total
number of women and/or the percentage in the sub-population is given with the category.
•

Race: white [N= 1201, 90%], black [113, 8.4%] and Asian [1.9%]

•

Ethnicity: Hispanic [92, 7%] and non-Hispanic [1246, 93%]

•

Baseline hormone and protein levels
o Baseline free testosterone: <1.1 (34%), ≥ 1.1 (66%)
o Baseline DHEA-S: <60.0 (28%), ≥ 60.0 (72%)
o Baseline SHBG: <80 (31%), ≥ 80 to <150 (38%), ≥ 150 (31%)

•

Baseline severity
o Baseline SSE: >2 (44%), ≤ 2 (56%)
o Baseline FSFI desire items: >1.8 (37%), ≤ 1.8 (63%)
o Baseline FSDS R total: >30 (51%), ≤ 30 (49%)

•

Presence of a secondary FSD diagnosis: female sexual arousal disorder FSAD (25.5%) or
female orgasmic disorder FOD (59.5%)

•

Use of hormonal contraception: N=542, 40.5%

•

Completers: 66% for the 100 mg qhs dose
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Table 19: Subpopulations with a Positive Effect on Efficacy (FAS, LOCF) – Studies 511.71 and
511.75 Pooled
Mean
P-value
Endpoint
Baseline
Flibanserin
Placebo Change from
Difference
100 mg (N)
Baseline
(N)
from Placebo
(Flibanserin
& Placebo)
Effect of DHEAS Level
SSEs
eDiary
Desire
FSFI
Desire

DHEAS ≥ 60

460

480

2.1 and 1.0

1.1

<0.000

DHEAS < 60

182

185

1.0 and 0.9

0.0

0.850

DHEAS ≥ 60

460

481

8.8 and 6.9

1.8 LS Diff

0.067

DHEAS < 60

182

185

8.0 and 8.2

-0.1 LS Diff

0.935

DHEAS ≥ 60

469

490

0.9 and 0.5

0.4

<0.0001

DHEAS < 60

186

188

0.7 and 0.6

0.2 LS Diff

0.132

Effect of Hormonal Contraceptive Use
SSEs
eDiary
Desire
FSFI
Desire

YES- HC* use

266

266

1.3 and 0.7

0.6

0.254

NO- HC use

380

400

2.1 and 1.2

0.9

0.0007

YES- HC use

266

266

6.6 and 6.3

1.8 LS Diff

0.104

NO- HC use

380

400

9.5 and 7.7

0.3

0.813

YES- HC use

271

270

0.8 and 0.5

0.3

0.006

NO- HC use

388

408

0.9 and 0.6

0.3

<0.000

* HC use = hormonal contraception use
Source: Applicant Table 3.3.3.3 on page 508 of 631 in the ISE for the DHEAS data, Applicant Table
3.3.5.5 on page 531 of 631 in the ISE for the data on use of hormonal contraception (HC), and
Table 3.5:1 on page 92 of the SCE.

Reviewer's comment:
Here is a brief summary of the findings:
• Race and Ethnicity: the number of women in various subgroups were too small to
draw a meaningful conclusion about the difference in efficacy between placebo and
flibanserin 100 mg qhs
• Baseline free testosterone and SHBG, baseline HSDD severity (all three subsets),
presence of FSAD or FOD, completers vs. non-completers: there did not appear to be
a difference in efficacy within the subsets:
• Baseline DHEA-S ≥ 60: there did appear to be a positive effect on flibanserin 100 mg
qhs efficacy regarding both SSE and FSFI-Desire, but this effect was not seen when
data for the eDiary sexual desire was analyzed.
• Women not on hormonal contraception: there did appear to be a positive effect on
flibanserin 100 mg qhs efficacy regarding SSEs, but not eDiary desire or FSFI-Desire
scores.
The Applicant offered no explanation for why women with a higher baseline DHEA-S
value had a better response with flibanserin compared to women on flibanserin with a
lower DHEA-S value. This reviewer is surprised that a large number of women (25.5%
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FSAD and 59.5% FOD) had a secondary FSD diagnosis, but it appears that this fact did
not make a difference in the efficacy findings for flibanserin.

Women under age 35:
The Division sent an information request to the Applicant on 4-20-10 asking for efficacy data for
women under age 35 and age 35 or older. The data are shown in Table 20.
Table 20: Efficacy Data by Age Group (Flibanserin 100 qhs Treated Subjects) – Studies 511.71 and
511.75 Pooled

Endpoint

Age < 35

Age ≥ 35

(N = 293-301 flibanserin subjects )

(N = 353-359 flibanserin subjects )

Baseline
mean
value

Placebo
corrected
change

p-value

Baseline

Placebo
corrected

p-value

Pivotal Endpoints
SSEs

3.06

0.49

0.08*

2.53

0.96

<0.00

eDiary desire

12.7

1.37

0.31*

12.04

2.20

0.043

Secondary Endpoints
FSFI desire

1.84

0.32

<0.00

1.82

0.33

<0.00

FSDS-R item
13

3.31

-0.45

<0.00

3.18

-0.24

0.003

Source: Applicant Table C.8.1: 1, NDA Amendment # 18 submitted 4-30-10.
*Not statistically significant.

Reviewer's comment:
The data are pooled for Trials 511.71 and 511.75 from the women who took either placebo
or flibanserin 100 mg qhs. Approximately 45% of the women were under age 35 and 55%
were at least age 35. Two points are important: 1) the women under age 35 did not show
a statistically significant change for the two co-primary endpoints, and 2) this finding
was not presented by the Applicant at the June 18th Advisory Committee meeting.
Further analysis of the demographics for the women under age 35 has not been done, so
it is unclear what other specific factors (such as hormonal contraception, time in current
relationship, etc.) may have influenced these results.

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations
In order to assess the overall effect of flibanserin, as well as to assess subgroups and the effect of
flibanserin over time, pooled analyses were pre-planned prior to unblinding for those clinical
trials that were similar with respect to patient characteristics, data collection, dose of flibanserin
and endpoints. These pooled analyses by the Applicant, in addition to the individual trial results,
form the evidence of the overall effect of flibanserin.
From Trials 511.71 and 511.75, the flibanserin 100 mg qhs group showed the best results
compared to placebo for the majority of the prespecified endpoints, with the exception of the co63
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primary eDiary sexual desire score, which failed to reach statistical significance in these two
pivotal trials, even with pooled data. Further details of the results for each of these endpoints are
presented in Section 6.1.4.4 discussing the efficacy for each trial.
Reviewer's comment:
The four regimens studied were: 25 mg BID, 50 mg BID, 50 mg qhs, and 100 mg qhs. The
Division does not usually accept pooled data as evidence of efficacy. However, based on
all the efficacy data, safety profile, and completion rates for the various dosing regimens
for flibanserin, this reviewer agrees that the 100 mg flibanserin at bedtime (qhs or at hs)
is the appropriate dose to pursue. Efficacy compared to placebo is not significant with
the 50 mg total dose, and the safety profile for the 50 mg BID dose is less acceptable
than that of the 100 mg qhs dose.

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects
Trials 511.74 and 84 provide data for the persistence of efficacy. The primary analyses for
511.74 support the persistence of efficacy. Additional secondary endpoint analyses are
supportive related to the loss of treatment response after treatment discontinuation. Trial 511.84
was an open-label, long-term exposure safety trial where women received active treatment for 52
weeks after having completed a previous flibanserin trial. Limited efficacy endpoints were used
without a control arm, which allows only for descriptive statistics on efficacy over time.
Trial 511.74 design and methods:
After a screening period of approximately 28 days, eligible patients were enrolled into the 24week, open-label portion of the trial during which they were to take one 50 mg flibanserin tablet
every evening for the first 4 weeks, then were allowed to take flexible doses (up to 50 mg BID or
100 mg qhs) for the next 12 weeks, and afterwards had to remain on a stable dose regimen for
the last 8 weeks. The baseline values of the efficacy endpoints were obtained after 28 days of
screening. The mean number of SSEs per month was 2.7 and the mean desire score was 12.2
(range of 0-84) at entry into the initial open-label 24 week period. At Week 24, patients meeting
enrichment criteria as positive responders were randomized to 24 weeks’ continued treatment
either with flibanserin at their previous dosage or placebo treatment. The enrichment criterion
was an increase from the original baseline values of at least 2 SSEs per month or at least 4 desire
days per month during the 4-week period prior to Week 24 of the open-label trial. A desire day
was a day when the subject answered “low”, “moderate”, or “strong” (rather than “no desire") to
the question, “Indicate your most intense level of sexual desire in the last 24 hours / since your
last visit.” Both counts were normalized to a 28-day time period.
Co-primary endpoints for this trial were change from Week 24 (randomization/baseline) in the
number of SSEs and total desire score each month, as recorded daily by patients on their
electronic diary (the same e-Diary used in the HSDD trials).
Of 749 women enrolled in the initial 24-week open-label, 333 patients met enrichment criteria
and were randomized to flibanserin (n = 163) or placebo (n = 170) for the double blind period.
Over the 24 weeks of open-label flibanserin treatment, the mean number of SSEs and total desire
score/month increased 2-fold and there was a 3-fold increase in the number of days in which
desire was rated as moderate to strong. From Week 29 (four weeks after randomization) to
Week 48, daily desire score favored flibanserin over placebo (p<0.05). From Weeks 45-48,
women randomized to flibanserin reported 28% more SSEs than women randomized to placebo
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(95% CI 1.1-1.5, p<0.01). The summary of the two primary endpoint results is provided in Table
21.

Table 21: Study 511.74 Primary Endpoint Values

Baseline Open-label Primary Endpoints- Week 0
SSE

Mean

2.7
N = 738

eDiary sexual
desire score/mo

Mean

12.2

Range 0-3/day;
Total 0-84/ month
Randomized Set Study 511.74 (after 24 wk open-label period)

FAS, LOCF

Flibanserin

Placebo

MO Comments

N=163

N=170

Enriched Patients Only

Baseline Primary Endpoints- Week 24
SSE

Mean

6.9

7.2

After 24 wks of
flibanserin Rx

eDiary sexual
desire score/mo

Mean

34.2

35.3

Range 0-3/day;
Total 0-84/ month

Primary Endpoints- Week 48 (EOT)
SSE

Mean

5.6

4.8

eDiary sexual
desire score/mo

Mean

28.0

26.1

Flibanserin: 1.3 fewer
SSEs from baseline of
6.9.
Placebo: 2.4 fewer SSEs

Source: Applicant Study Report 511.74, page 181 and 186 of 1,211. Baseline open-label values
from Table 11.2:7, page 80 of 511.74 Study Report.

Reviewer's comments:
All of the women who were randomized to the blinded second 24 weeks of this study
were positive responders on flibanserin with ~7 SSEs per month and a mean eDiary
desire score above 34. What is apparent to me is that the active treatment effect on
average did persist for the second 24-weeks of the study. What is also apparent is that
the placebo effect was present for those women who were switched to placebo; the
difference between active treatment and placebo was basically the same as seen in the
pivotal phase 3 trials (511.71 and 75). The mean placebo-corrected change in the eDairy
sexual desire score of 3.8 is based on a scale of 0-84 with a baseline score of ~35, so the
mean change of 3.8 is not clinically impressive in my opinion. In their summary of
efficacy, the Applicant stated that “from Weeks 45-48, women randomized to flibanserin
reported 28% more SSEs than women randomized to placebo.” What is not made clear is
that from the 333 randomized positive responders, the women who continued on
flibanserin treatment had on average 1.3 fewer SSEs (6.9 minus 5.6) during Weeks 45-48
compared to baseline, while those switched to placebo treatment had 2.4 fewer SSEs (7.2
minus 4.8). Even after 24 wks of placebo treatment, this group of women still had on
65

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

average 2.1 more SSEs than their original untreated baseline of 2.7 SSEs. Here again, we
see a strong placebo effect and a small difference between flibanserin and placebo
treatment.

6.1.10 Additional Efficacy Issues/Analyses
6.1.10.1 Sensitivity Analysis
Two different types of sensitivity analyses were performed: 1) examine treatment by study
interaction* and 2) examine the impact of missing data due to early discontinuation**. The
details of these sensitivity analyses are presented in Section 3.4 of the Applicant’s Summary of
Clinical Efficacy. The Applicant’s findings are briefly summarized below:
• No treatment by study interactions were found. Even the weak treatment by study
interactions were qualitative with the by-trial results showing a consistent flibanserin
superiority over placebo.
• Results for LOCF are robust and the same conclusions are reached using alternative
methods such as baseline carried forward and mixed model repeated measures.
*(pg 85 of the SCE)- For the pooled analyses, treatment by study interactions were examined by
using an ANCOVA model with baseline as a covariate with the main effect terms study and
pooled centre nested in study as well as the treatment by study interaction term. Even though
SSE was analyzed using the Wilcoxon rank sum test stratified by pooled centre, SSE was
analyzed using the same model for the purposes of examining the interaction. For PGI-I, the
same model was applied without the baseline covariate, since this endpoint is not collected at
baseline.
**(pg 85 of the SCE)- Missing data due to early discontinuation is an issue in many clinical
trials. For the trials presented in the SCE, a higher premature discontinuation rate was observed
in the flibanserin 100 mg qhs group compared to placebo. In Trial 511.71, 31.4% of patients on
flibanserin 100 mg qhs prematurely discontinued whereas 20.7% on placebo prematurely
discontinued. In Trial 511.75, 36.5% of patients on flibanserin 100 mg qhs prematurely
discontinued whereas 27.9% on placebo prematurely discontinued. Particularly when
differences in the dropout rates between treatment arms are observed, the potential impact of
missing data imputation methods should be evaluated. Therefore, sensitivity analyses to assess
the impact of the missing data imputation methods were examined in three ways: 1) last
observation carried forward, 2) baseline observation carried forward and 3) mixed model
repeated measures (MMRM).
Mixed model repeated measures (MMRM):
MMRM analyses do not use LOCF or any other data imputation methods. Instead, MMRM is
based on observed cases (OC). The analysis method will estimate the missing data using a
model-based approach. The results are summarized in Table 22, showing consistent results as
previously shown using the Wilcoxon rank sum and ANCOVA/ANOVA analyses.
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Table 22: MMRM Analysis of Change from Baseline at Week 24- FAS, OC

Source: Applicant Table 3.4.2: 3 on page 90 of the SCE. FAS= full analysis set; OC= observed
cases.

Reviewer's comment:
The Applicant used FAS, LOCF data as the primary analysis method for the two pivotal
and other supportive efficacy trials. When the Applicant used a second method, the
baseline observation carried forward that imputes missing data with the baseline value,
flibanserin 100 mg qhs is statistically significantly better than placebo for all of the
endpoints except for the eDiary sexual desire score (see Table 3.4.2: 2 on page 89 of the
SCE). The third method, MMRM, summarized in the above Table shows statistical
significance for the endpoints in Trials 71 and 75. It is of note, however, that the two
primary endpoints (SSE and FSFI total) in the European trial (511.77) were not as strongly
statistically significant as the other endpoints. The Applicant believes the consistency of
the results suggests that the results are robust and are not impacted by missing data.

Onset of Response:
The onset of response for flibanserin 100 mg qhs was established by Week 4, the earliest time
point for which efficacy was assessed. For the two pivotal trials, the flibanserin 100 mg qhs
group showed a statistically significant difference from placebo by Week 4 for all displayed
endpoints with the exception of the FSFI total score remitter endpoint.
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Table 23: Placebo-corrected Mean Change from Baseline for Endpoints over Time – Studies 511.71
and 511.75 Pooled

Dataset: FAS, LOCF for Flibanserin 100 mg qhs, Trials 511.71 and 511.75.
Source: Applicant Table 3.3: 1 on page 65 of the Summary of Clinical Efficacy. Data derived from
tables on pages 182-264 of the Applicant ISE.

Reviewer's comment:
For the 100 mg qhs dose, the onset of response does show statistical significance at 4
weeks for both the primary endpoints (SSE and eDiary desire) and the key secondary
endpoint of distress. This finding is of potential value to the prescribing healthcare
provider and the consumer in terms of expectation of the average onset of treatment
effect. It must be noted, however, that the table shows pooled data and the treatment
effect, although statistically significant, is small and may not be clinically significant. At
Week 4, for example, the placebo-corrected mean change in SSEs in Study 511.71 was
0.6 (1.2-0.6) and only 0.2 (1.1-0.9) in the larger Study 511.75.

6.2 Analysis of Individual Pivotal Studies
6.2.1 Study 511.71
See Section 6.1.4 of this review for a full discussion of the findings.
6.2.2 Study 511.75
See Section 6.1.4 of this review for a full discussion of the findings.

6.3 Efficacy Conclusions
The two North American trials that used the flibanserin 100 mg at bedtime (qhs) dose for which
the Applicant is seeking approval did show a statistically significant difference between
flibanserin and placebo for the increase in satisfactory sexual events (SSEs) and change in the
distress endpoint (using either the FSDS-R total score or solely the Item 13 score). However, the
following efficacy findings/issues must be noted:
1. The trials did not show a statistically significant difference for the co-primary endpoint, the
eDiary sexual desire score. Low sexual desire is the hallmark of HSDD, so it seems
68

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

2.

3.
4.

5.
6.

7.

imperative that the NDA submission must clearly demonstrate a statistically significant and
clinically meaningful change in this endpoint.
The Applicant did request very late in the timeline (January 2009) to change the statistical
analysis plan (SAP) to use a different instrument (the FSFI desire score) to measure the coprimary sexual desire endpoint. It is not generally accepted to change the SAP so late in the
development of a new product. Furthermore, in a third blinded, placebo controlled trial
(European trial 511.77), the Applicant failed to show a statistically significant change in
desire using the FSFI instrument.
The placebo-corrected differences for the two co-primary statistically significant endpoints,
although statistically significant, were numerically small.
There were many significant medical and medication criteria that excluded women from the
efficacy trials, so it is difficult to know how to adequately label for them or protect against
inappropriate off-label use of the drug.
The overall benefit/risk for the product is not favorable.
The demographics of the population studied may be very different from the population that
will use the product once it is openly marketed; therefore, efficacy and safety in the North
American population of premenopausal women that are likely to use the drug is uncertain.
Finally, and most compelling, are the votes taken by the Advisory Committee (AC) members
at the all-day meeting on June 18, 2010. Committee members represented expertise in FSD
(two clinical psychologists and one psychiatrist), clinical trial statistics (two statisticians),
PRO instruments (one member), and women’s health care (several members). Votes were
taken on the following questions:
a) Is the sexual desire endpoint better evaluated by the FSFI desire domain which is
completed with a 28-day recall compared to the eDiary with a daily recording of intensity of
sexual desire? N0- 9; YES- 2
b) Is it appropriate to alter the prespecified method of assessing sexual desire?
NO- 9; YES- 2
c) Is there sufficient evidence of overall efficacy for flibanserin for the treatment of HSDD
compared to placebo?
NO- 10; YES- 1
d) Has the Applicant demonstrated that the overall risk/benefit profile of flibanserin for the
treatment of HSDD in premenopausal women is acceptable?
NO- 11; YES- 0
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7 Review of Safety
7.1 Methods
The assessment of the clinical safety of flibanserin is based on 27 phase 1 studies, 11 phase 2
studies in men and women with major depressive disorder (MDD), and 9 studies (two phase 2
and seven phase 3) in premenopausal women with HSDD. As of the cut-off date for the fourmonth Safety Update (November 17, 2009) the overall HSDD clinical program included data
from 5,018 subjects (see Table 24).
Table 24: Exposure to Flibanserin by Cumulative Interval – All HSDD Trials*
Exposure
(days)

FLI 25 BID

FLI 50 qhs

FLI 50 BID

FLI 100 qhs

N (%)

N (%)

N (%)

814

3,839

1,257

FLI total

N (%)

FLI 100
BID

2,938

N (%)

5,018

N (%)

72
>1

814

3,839

1,257

2,938

72

5,018

>84

605 (74.3)

1,255 (32.7)

666 (53.0)

2,144 (73.0)

0

3,850

>365

2 (0.2)

89 (2.3)

13 (1.0)

213 (7.2)

0

1,130 (22.5)

>547

0

6 (0.2)

1 (0.1)

38 (1.3)

0

185 (3.7)

297.5

925.8

364.0

1,525.6

4.6

3,117.5

Subject years

* Includes all HSDD studies, completed and ongoing: 511.68, .69, .70, .71, .74, .75, .77, .84, .105, .118
Source: NDA 22-526 submission 000, Summary of Clinical Safety (SCS), Table 1.2.2.1: 1, p 35,
Table 1.2.2.21: 1, p 36, Table 1.2.2.2.2: 1, p 37, Table 1.2.2.2.2: 2, p 39, Table 1.2.2.2.3: 1, p 41, and
Table 1.2.2.3: 1, p 42.

This review focuses primarily on data from the four phase 3 placebo-controlled trials conducted in premenopausal women with HSDD that were combined in the Applicant’s integrated summary of safety
(ISS). Results of the two open-label, long-term extension studies (511.84 and 511.118) in
premenopausal women with HSDD were evaluated for the safety of chronic flibanserin therapy.
Safety data from the following additional sources were reviewed for deaths and significant safety
signals identified during analysis of the primary database:
• A 48-week, phase 3 randomized withdrawal study in premenopausal females with HSDD
(Study 511.74)
• Two randomized, double-blind, placebo-controlled phase 2 trials in premenopausal women
with HSDD
• Select phase 1 trials in healthy volunteers
• Placebo-controlled phase 2 trials conducted in subjects with MDD
Summary information for all phase 2 and phase 3 trials in the premenopausal HSDD population is
found in Table 25.
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Table 25: Overview of Clinical Safety and Efficacy Studies
Study

511.68
US
511.69
US

511.71
US/Can

511.75
US/Can

511.70
US

511.77
EU

511.74
Part 1
511.74
Part 2
US/Can

Objective

Design

# Subjects
Flibanserin Doses
(mg)
Phase 2 Studies
Proof of Concept
R, DB, PC
50 BID;
Flibanserin - 77
Efficacy/Safety
Placebo - 75
option to ↑ to 100
mg BID
Proof of Concept
R, DB, PC
50 BID;
Flibanserin - 76
Efficacy/Safety
option to ↑ to 100 Placebo - 75
mg BID
Phase 3 Studies – Primary Efficacy Trials
R, DB, PC
50 qhs
Flibanserin – 585
Pivotal
Efficacy/Safety
- 295 on 50 qhs
100 qhs
- 290 on 100 qhs
Placebo - 295
Flibanserin - 1,185
R, DB, PC
25 BID
Pivotal
Efficacy/Safety
- 396 on 25 BID
50 BID (titrated)
- 393 on 50 qhs
100 qhs (titrated)
- 396 on 100 qhs
Placebo - 399
Phase 3 Studies – Supportive Efficacy Trials
Flibanserin - 1,042
Efficacy/Safety
R, DB, PC
25 BID
- 350 on 25 BID
50 qhs
- 340 on 50 qhs
50 BID
- 365 on 50 BID
Placebo - 350
Efficacy/Safety
R, DB, PC
50 qhs
Flibanserin – 631
- 314 on 50 qhs
100 qhs (titrated)
- 317 on 100 qhs
Placebo - 318
Special Studies (Long-term)
Long-term safety;
flexible regimen:
Open-label,
Open-label, all on
50 qhs
(24+ wk)
flibanserin – 749
50
BID
Withdrawal effects R, DB, PC
Double blind:
100
qhs
(24 wk)
163 on flibanserin,

Duration
(wks)
12

12

24

24

24

24

24
24

170 on placebo

511.84
US

Long-term safety
and efficacy;
Flexible-dose

511.118
EU

Long-term safety
and efficacy

Open-label,
uncontrolled

flexible regimen:
50 or 100 qhs
25 or 50 BID

Flibanserin - 1,725
from Studies
511.70, 511.71 &
511.75
Flibanserin - 470
from Study 511.77

52
(ongoing)

28
flexible regimen:
50 or 100 qhs
(ongoing)
25 or 50 BID
R = randomized, DB = double blind; PC = placebo-controlled
Source: NDA 22-526, submission 000, Summary of Clinical Efficacy (SCE), Module 5.2 Listing of Clinical Trials, pp 14-16, and Table 1.1:2, p 13, Table 3.1.1: 1, p 47, and Table
3.1.1: 2, p 48.
Open-label,
uncontrolled
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7.1.1 Categorization of Adverse Events
All adverse events (AEs) were recorded at each clinic and telephone visit through spontaneous subject
reports and direct inquiry (i.e., “How have you felt since your last clinic visit?”). Any clinically relevant
change from baseline in the laboratory findings requiring medical intervention was recorded as an AE.
Adverse events were coded using the Medical Dictionary for Regulatory Activities (MedDRA; version
at time of analysis was 11.1). Trial databases were not recoded and clinical trial reports were written
based on the MedDRA version available at the time of writing.
Reviewer’s comment:
To evaluate the accuracy of adverse event coding, investigator verbatim adverse event terms
for a select sample of patients was compared to the corresponding preferred terms assigned
by the Applicant. Coding was accurate, unless otherwise noted in this review.

Adverse events were categorized by time of onset – on-treatment or post-treatment. Ontreatment AEs occurred between the first day of treatment and the last day of treatment plus 1
day, inclusive. AEs beginning later than 1 day up to 4 weeks after the last dose of trial
medication were classified as post-treatment.
A serious adverse event (SAE) was defined as any fatal or immediately life-threatening clinical
experience, any permanently or severely disabling event or one that required or prolonged inpatient
hospitalization, congenital anomaly, cancer, an overdose that caused an adverse event or an adverse
event due to other comparable medical criteria (which the investigators believed to have significance
similar to the above categories).
The Applicant performed adverse event analyses in two ways: by randomized treatment and by
treatment at onset. Treatment at onset refers to the dose of medication the patient was taking at the
time of the adverse event. It differs from randomized treatment analysis only when the administration
regimen involves a changing of dosage during the trial, as was done in studies 511.75 and 511.77.
Both of those trials involved a two-week up-titration phase -- subjects randomized to 100 mg qhs or 50
mg BID were administered 50 mg qhs for the first two weeks. In the analysis of AEs by randomized
treatment, any event that occurred within the initial 2 weeks for subjects randomized to the 100 mg
q.h.s. arm in trials 511.75 or 511.77 is attributed to flibanserin 100 mg q.h.s. In a treatment at onset
analysis, such events (which occur with the 50 mg q.h.s. dose) would be attributed to 50 mg q.h.s.
7.1.2 Pooling of Data across Studies/Clinical Trials to Estimate and Compare Incidence
Data were pooled into the following groups:
•
•
•
•

All phase 3 placebo controlled studies of flibanserin in premenopausal women with HSDD
(studies 511.70, 511.71, 511.75, 511.77) [the design of these trials was similar, as shown in
Table 7.2]
All phase 2 and 3 placebo-controlled studies of flibanserin in the premenopausal HSDD
populations (the phase 3 placebo-controlled studies 511.70, 511.71, 511.75, 511.77, as well as
the two phase 2 studies 511.68 and 511.69)
Ongoing, open-label phase 3 extension Trials 511.84 and 511.118
Randomized withdrawal Trial 511.74

As stated above, this safety review focuses primarily on data from the four phase 3, placebo-controlled
studies in the HSDD population.
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7.2 Adequacy of Safety Assessments
7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of Target
Populations
Flibanserin has been tested in women with HSDD at doses ranging from 25 – 100 mg BID. Over 6,500
human subjects have received one or more doses of flibanserin in clinical trials (all indications,
including healthy volunteers). The extent of flibanserin exposure in premenopausal women with HSDD
is shown in Table 27.
Reviewer’s comment:
The extent of exposure is sufficient.

7.2.2 Explorations for Dose Response
Doses of flibanserin investigated in phase 2 HSDD clinical trials were 25 mg BID, 50 mg qhs, 50
mg BID, 100 mg qhs and 100 mg BID. From the phase 2 trials, the Applicant concluded that
daily doses of flibanserin >100 mg showed efficacy over placebo. The 100 mg BID was not
well-tolerated, so the maximum dose studied in phase 3 was 100 mg daily (either as 100 mg qhs
or 50 mg BID).
As displayed in Table 26 in phase 3 studies, 100 mg administered at bedtime reduced the rate of
adverse events of dizziness, nausea and sedating adverse events (fatigue, somnolence, sedation).
Therefore, the Applicant considered 100 mg qhs to be optimal for the HSDD indication.
Table 26: Number (%) of subjects with adverse events occurring in >1% and twice that of placebo
(according to randomized treatment) – phase 3 placebo-controlled HSDD trials
Preferred Term
Placebo
FLI 50 qhs
FLI 50 BID
FLI 100 qhs
Total N

1,360

969

728

1,001

Dizziness

34 (2.5)

61 (6.3)

111 (15.2)

120 (12.0)

Nausea

58 (4.3)

68 (7.0)

90 (12.4)

119 (11.0)

Fatigue

77 (5.7)

35 (4.8)

101 (13.9)

110 (11.0)

Somnolence

40 (2.9)

55 (5.7)

122 (16.8)

95 (9.5)

Fatigue, somnolence
or sedation

119 (8.8)

96 (9.9)

233 (32.0)

222 (22.2)

Source: NDA 22-526 submission 000, Integrated Summary of Safety (ISS) Table 2.1.2.1.3,
page 96 (percentages calculated using total number of subjects per treatment as the
denominator; contains data from studies 511.70, 511.71, 511.75, 511.77).

Reviewer’s comment: This reviewer agrees with the Applicant’s assessment that flibanserin 100
mg qhs has greater tolerability than 50 mg BID administration.

The Applicant studied two dosing schemes – a fixed dose regimen wherein subjects were immediately
started on the 100 mg qhs dose, and an up-titration regimen in which 50 mg qhs was administered for
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two weeks and then increased to 100 mg qhs. The incidence of the most common adverse events in the
first four weeks of treatment was similar between the two regimens, as shown in Table 27.
Table 27: Cumulative event rates (%) of the most common AEs in the first 4 weeks of treatment by
fixed and up-titrated regimens – trials 511.75, 511.75 and 511.77
Fixed dose regimen (study 511.71)
AE

Up-titrated regimen (511.75 + 511.77)

Placebo

100 mg qhs

Placebo

100 mg qhs

295

290

716

711

Somnolence

2.7

11.1

2.3

7.7

Dizziness

1.0

8.0

2.3

9.7

Nausea

2.4

9.0

3.8

10.1

Fatigue

2.4

5.9

7.0

9.9

Sedation

0.3

3.1

0.1

0.6

Insomnia

2.0

5.2

1.7

2.7

Anxiety

0.0

1.8

0.3

0.9

Dry mouth

0.7

2.8

0.4

1.7

Somnolence, fatigue
or sedation

5.1

19.4

9.1

17.7

Total N

Source: NDA 22-526, submission 000, SCS,Table 2.1.1.2.1:1, page 75

The rate of first onset of frequently expected adverse events (somnolence, sedation, fatigue) was
slightly greater in the first week of treatment for the fixed dose group, but leveled off afterwards,
as shown in Figure 1.
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Figure 1. Rate of first onset of somnolence, fatigue or sedation by fixed versus up-titration
(flibanserin 100 mg qhs) – placebo-controlled trials 511.71, 511.75 and 511.77

Source: NDA 22-526, submission 000, SCS, Figure 2.1.1.2.1:1

The Applicant concluded that up-titration (50 mg qhs x 2 weeks followed by 100 mg qhs) did not reduce
the incidence of frequently reported adverse events compared to fixed dosing (i.e. starting dose of 100
mg qhs) and therefore believes there is no clinical benefit to dose escalation.
Reviewer’s comment:
The reviewer agrees with the Applicant’s assessment that up-titration is not necessary.

7.2.4 Routine Clinical Testing
In the phase 3 placebo-controlled HSDD trials, vital signs (BP and pulse) and weight were
measured at each clinic visit. Physical examination and twelve-lead ECG were performed at
baseline and end of treatment. Pelvic examinations (including a Pap smear) were done at
screening only.
Safety laboratory evaluations [hematology, serum chemistry, serum HCG, urinalysis, hormone
assays (testosterone, LH, FSH, prolactin, estradiol, progesterone, sex hormone binding globulin,
DHEA and DHEA-S)] were performed at screening (Visit 1) and at the conclusion of treatment
(Visit 9). In addition, in Study 511.70 only, hormone levels [total and free testosterone, LH,
FSH, prolactin, estradiol, DHEA and DHEA-S] were measured to coincide with the follicular
and luteal phases of each patient's menstrual cycle during each of the following trial periods: pretreatment (Screen and Baseline Visits) and on-treatment (Visits 7 and 9).
To assess the impact of flibanserin on bleeding in general and menses specifically, a baseline menses
history was taken at the Screen Visit. At each subsequent visit (Visits 2 through 11), follow-up menses
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evaluation was performed to assess any change in the patient's menstrual regularity, flow, duration, and
symptomatology.
To monitor for development of suicidality, the Beck Scale for Suicide Ideation was administered
at screen, baseline, periodically during treatment (weeks 4, 8, 16 and 24) and following drug
discontinuation.
A flow chart of safety evaluations performed in the phase 3, placebo-controlled HSDD trials is
shown in Table 28.
Table 28: Flow Chart of Safety Evaluations in phase 3 placebo-controlled HSDD trials*

Clinic Visit
Telephone visit
Week
Trial evaluations:
Medical and
sexual history
Beck Depression
Inventory II
Beck Scale for
Suicide Ideation
DSM-IV TR
Diagnosis
Blood Pressure
and Pulse
Weight
Menses
evaluation
Physical
examination
Pelvic
examination
Laboratory tests1
12-lead ECG
Ophthalmologica
l exam
Adverse events
Concomitant
therapy

Screen

Baseline

1

2

Trial Periods
Treatment Phase
4

24

Posttreatment
11
10
25
28

x

x

x

x

x

x

x

x
x

x
x

x
x

x
x

5

3
-4

0

1

4

8

x

x

x

x

x

x

x
x

x
x

x
x

7
6
12

16

9
8
20

x
x
x

x

x

x

x

x
x
x
x

x

x
x

x
x

x
x
x
x
x

x
x

x
x

x
x

x
x

x
x

x
x

x
x

x
x

1 -- in study 511.70, hormone tests also performed at visit 2, 7 and 11.
2 – study 511.71 only
* -- includes studies 511.70, 511.71, 511.75, and 511.77

Source: NDA 22-526 submission 000, 511.70 clinical study report, Table 9.5.1:1; 511.71 study report, Table
9.5.1:1; 511.75 study report, Table 9.5.1:1; and 511.77 study report, Table 9.5.1:1

Reviewer’s comment:
The level of safety monitoring during the phase 3 trials was adequate.
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7.2.5 Metabolic, Clearance, and Interaction Workup
The Applicant evaluated the effects of intrinsic factors (age, body mass index [BMI], race,
hepatic and renal impairment) and extrinsic factors (concomitant medications, alcohol use) on
flibanserin tolerability. These issues are addressed in Section 7.5.
7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class
Flibanserin is a post-synaptic 5-HT1A agonist and 5-HT2A antagonist. In addition to its activity at
serotonin receptors, flibanserin binds with moderate affinity to 5-HT2B, 2C and dopamine D4
receptors. There are no currently marketed products with the same pharmacologic profile as
flibanserin.
Because flibanserin is a centrally-acting drug with activity at serotonergic and dopamine
receptors, the Applicant analyzed the phase 2/3 pre-menopausal HSDD database for the
following adverse event categories:
•
•
•
•
•

Depression
Abnormal bleeding
Anovulation
Hyperprolactinemia
Hypersexuality

Additional adverse events of special interest identified were:
•

•
•

Ophthalmologic safety – because of focal, transient corneal opacities observed in dogs
treated with high doses of flibanserin in chronic toxicity studies, the Division was
concerned about possible ophthalmologic risk of flibanserin. At the Division’s request,
the Applicant performed ophthalmologic examination in subjects in the phase 3 HSDD
Study 511.71
Suicide/self-injury -- Because of the drug’s central mechanism of action and similar
pharmacologic properties to antidepressants, the Division requested that the potential for
flibanserin to cause suicide/self-injury be assessed during phase 3 clinical trials.
Accidental injury – the Applicant states that there was some indication in phase 1 studies
that flibanserin had mild, dose-dependent sedative properties, as evidence by declines in
alertness and attention on cognitive testing. Therefore, adverse events related to possible
impairment of mental ability (i.e., accidents) were examined.

7.3 Major Safety Results
7.3.1 Deaths
Deaths that occurred on study or within 30 days of terminating flibanserin treatment were
recorded. Over all the HSDD trials (phase 1-3, including open-label safety extensions), one
death occurred, in a subject in Study 511.74 who received placebo. She died as a passenger in an
airplane crash on Day 19 of the double-blind period.
Reviewer’s comment:
The death was clearly unrelated to study drug or procedures.
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There were no deaths among subjects in the MDD trials.
Report of a death in a patient assigned to flibanserin 100 mg qhs in an ongoing placebocontrolled, phase 3 trial of HSDD in post-menopausal women (Study 511.130) was received on
June 11, 2010. Narrative follows:
Mfr Report # 2010-BP-06488BP (0): A 54-year-old white female with a history of hypertension, asthma, and
(b) (6)
high cholesterol died in her sleep on
. She had started flibanserin 100 mg qhs three weeks
earlier, on May 25, 2010. Concomitant medications at the time of death were fish oil, vitamin E, vitamin B
complex, ferrous sulfate, vitamin C, folic acid, vitamin B-12, vitamin D-3, potassium, Zyrtec and prn
prednisone. Autopsy results are pending. No additional information is available at this time. The investigator
did not consider the death to be related to study drug.

Reviewer’s comment:
There is insufficient information at this time to determine causality.

7.3.2 Nonfatal Serious Adverse Events
7.3.2.1 Phase 2/3 placebo-controlled HSDD trials
In the phase 2/3 placebo-controlled HSDD trials, serious adverse events (SAEs) occurred in <1%
of subjects receiving any dose of flibanserin. The incidence of SAEs was slightly more common
among subjects receiving flibanserin 100 mg qhs than other doses. The most frequently reported
SAE among flibanserin subjects was appendicitis.
SAEs which occurred in more than one flibanserin-treated subject (any dose) are displayed in
Table 29, which also includes other notable SAEs.
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Table 29: Frequency of Subjects with Serious Adverse Events – HSDD Phase 2/3 Database
Preferred Term

Placebo

Total N
Total with SAEs n (%)

FLI 25 mg
BID

FLI 50 mg
qhs

Phase 2/3 placebo-controlled HSDD Trials*
1,508
733
2,072

FLI 50 mg
BID

FLI 100 mg
qhs

862

978

8 (0.5)

4 (0.5)

13 (0.6)

3 (0.3)

9 (0.9)

0 (0.0)

1 (0.1)

4 (0.2)

1 (0.1)

0

Suicide attempt

0

0

0

0

1 (0.1)

Circulatory collapse

0

0

1 (<0.1)

0

0

2 (0.1)

0

1 (<0.1)

1 (0.1)

0 (0.1)

Concussion

0

0

1 (<0.1)

0

1 (0.1)

Intervertebral disc
protrusion

0

1 (0.1)

1 (<0.1)

0

1 (0.1)

Appendicitis

Cholelithiasis

Double-blind Period of Study 511.74 (randomized withdrawal study in HSDD population)
Total N
170
NA
35
13
115
Total with SAEs n (%)

3 (1.8)

NA

1 (2.6)

0

0

Phase 3 open-label HSDD Trials (Studies 511.118 and 511.84)
Total N

NA

57

2,197

305

1791

Total with SAEs n (%)

NA

1 (1.8)

9 (0.4)

4 (1.3)

16 (0.9)

Appendicitis

NA

0

0

0

2 (0.1)

Ovarian cyst

NA

0

1 (0.0)

1 (0.3)

0

Uterine polyp

NA

0

1 (0.0)

1 (0.3)

0

Open-label Phase of HSDD randomized withdrawal study (511.74)
Total N
NA
NA
738
Total with SAEs n (%)
Suicidal ideation

NA

NA

6 (0.8)

NA

NA

1 (0.1)

NA
NA
Tibia fracture
* includes studies 511.68, -.69, -.70, -.71, -.75, -.77
Source: NDA 22-526 submission 000, SCS, Table 2.3: 1, pp 84-86

1 (0.1)

Reviewer’s comments:
• Narratives for all serious adverse events were reviewed.
• The reason for the excess prevalence of appendicitis among flibanserin-treated
subjects is not clear. Affected subjects ranged in age from 23-42 years. The estimated
annual incidence of appendicitis among women aged 20-44 years ranges from 152 per
100,000 (ages 20-24) to 74 per 100,000 (ages 40-44), respectively (annual risk of 0.074 –
6
0.15%). A total of 0.13% of flibanserin-treated subjects (all doses) experienced

6 Addiss, D.G., Shaffer, N., Fowler, B.S., Tauxe, R.V. The epidemiology of appendicitis and appendectomy in the
United States. Amer J Epi 1990; 132 (5): 910-25
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appendicitis over a potential six month exposure period. The incidence is only slightly
greater than would be expected based on background risk.
• It is possible that flibanserin, by virtue of causing constipation (constipation is a
commonly reported treatment-emergent AE, see Table 45), can slightly increase the
risk of appendicitis. None of the subjects experiencing appendicitis, however,
reported an adverse event of constipation.
• There were no serious adverse events of intestinal obstruction.
• The SAEs of circulatory collapse and suicide attempt are addressed in Sections
7.3.5.4 and 7.3.5.3.2, respectively.
• One event of concussion occurred in the subject experiencing circulatory collapse.
The second event, which was a result of a road traffic accident, is discussed in
Section 7.3.5.1.
• Two of the events of intervertebral disc protrusion do not appear to be related to
study drug. The third event, in a subject on flibanserin 25 mg BID, occurred
68 days after initiating flibanserin and followed a motor vehicle accident. Narrative
for this subject is also found in Section 7.3.5.1.
• Cholelithiasis occurred with the same frequency in the placebo group. None of the
events could be clearly attributed to flibanserin.

7.3.2.2 Double-blind period of study 511.74 (randomized withdrawal study in HSDD
population)
No notable SAEs were reported during the double-blind phase of Study 511.74. The frequency
of all SAEs occuring in this portion of Study 511.74 is shown in Table 29.
7.3.2.3 Phase 3 open-label HSDD trials (Studies 511.118 and 511.84)
In the phase 3 open-label safety extension studies, the frequency of SAEs was not doseproportional. Single SAEs that occurred in more than one flibanserin-treated subject (at any
dose) are shown in Table 29.
Reviewer’s comment:
Narratives were reviewed. Adverse events of uterine polyp and ovarian cyst do not
appear to be related to flibanserin therapy.

7.3.2.4 Open-label phase of HSDD randomized withdrawal study (511.74)
In the open-label phase of Study 511.74, SAEs occurred in 6/738 subjects (0.1%). SAEs of note
were suicidal ideation (N=1) and tibial fracture (N=1); see Table 29.
Reviewer’s comment:
Because subjects were allowed to switch flibanserin dose during the open-label phase
(i.e., increase from 50 mg qhs to 100 mg qhs or 50 mg BID) an analysis of adverse events
by dose was not performed.
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7.3.2.5 Phase 1 database
A single serious adverse event of depression occurred in a phase 1 open-label study of
flibanserin in premenopausal women with HSDD (Study 511.105). This event is discussed in
Section 7.3.5.2.5.
7.3.3 Dropouts and/or Discontinuations
More flibanserin-treated subjects discontinued prematurely due to an adverse event than those on
placebo; discontinuation due to AEs was also dose-proportional. The most common AEs leading
to treatment discontinuation are shown in Table 30.
Table 30: Adverse Events Leading to Treatment Discontinuation in >1% of Subjects, Phase 3
Placebo-Controlled HSDD Trials* (By Randomized Treatment)
Placebo

50 mg qhs

100 mg qhs

N (%)

N (%)

N (%)

1,360 (100)

969 (100)

1,001 (100)

92 (6.8)

99 (10.2)

146 (14.6)

Dizziness

1 (0.1)

9 (0.9)

18 (1.8)

Nausea

3 (0.2)

5 (0.5)

16 (1.6)

Anxiety

4 (0.3)

10 (1.0)

13 (1.3)

Insomnia

3 (0.2)

3 (0.3)

13 (1.3)

Fatigue

7 (0.5)

7 (0.7)

11 (1.1)

Somnolence

7 (0.5)

4 (0.4)

8 (0.8)

Total with AEs leading to
discontinuation

* Includes trials 511.70, 511.71, 511.75, and 511.77

Source: NDA 22-526 submission 000, SCS, Table 2.4.1.1: 1, p 94

Reviewer’s comment:
It is notable that nearly 15% of subjects receiving flibanserin 100 mg qhs discontinued
prematurely due to an adverse event, more than double the rate among placebo-treated
subjects.

7.3.5 Submission Specific Primary Safety Concerns
As discussed in Section 7.2.6, the Applicant examined the HSDD safety database for certain
adverse event categories because of flibanserin’s central mechanism of action. Findings for each
adverse event category are discussed in the sections that follow.
7.3.5.1 Accidental Injury
There was some indication in phase 1 studies that flibanserin had mild, dose-dependent sedative
properties in healthy volunteers from one to 2.5 hours post-dose, as evidenced by declines in
alertness and attention. Similarly, cognitive tests in phase 2 studies revealed mild, transient
sedative-type effects that were maximal at two hours after the 100 mg dose, but mostly reversed
six hours post-dose. For this reason, the Applicant examined safety data for adverse events
(specifically, accidental injury) that could be related to an impairment in coordination or mental
ability.
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7.3.5.1.1 Phase 2/3 placebo-controlled HSDD trials
In phase 2/3 placebo-controlled HSDD trials, accidental injury (user-defined category) was more
common among flibanserin-treated subjects (all doses) than those receiving placebo, as shown in
Table 31. The incidence was not dose-proportional.
Table 31: Frequency of Adverse Events Related to Accidental Injury – HSDD and MDD Data
User-defined AE category*
or (SOC)/Preferred Term**

Total N
Accidental injury n (%)

Placebo

FLI 25
BID

FLI 50
qhs

FLI 100
qhs

FLI 150
total daily
dose (tdd)

FLI
100
BID

978

NA

NA

19 (1.9)

NA

NA

NA

NA

5 (4.3)

NA

NA

1791

NA

NA

6 (2.0)

48 (2.7)

NA

NA

FLI 50
BID

Phase 2/3 placebo-controlled HSDD trials
1,508
733
2,072
862
21 (1.4)

19 (2.6)

30 (1.4)

18 (2.1)

Double-blind portion of Study 511.74 (randomized withdrawal)
Total N
170
NA
35
13
115
Accidental Injury n (%)
Total N
Accidental Injury n (%)
Total N
Injury, poisoning and
procedural complication
Accident at home
Road traffic accident

4 (2.3)
NA
NA

NA

2 (5.7)

0

HSDD Open-Label Database
57
2197
305
1 (1.8)

26 (1.2)

417
11 (2.6)

MDD Database
240+
33
4 (1.7)
1 (3.0)

313
6 (1.9)

65
1 (1.5)

4
0

113
4 (3.5)

7 (1.7)
2 (0.5)

2 (0.8)
0

5 (1.6)
0

0
1 (1.5)

0
0

3 (2.7)
1 (0.9)

1 (3.0)
0

* User-defined refers to preferred terms identified by the Applicant as belonging to a particular category.
**MDD database provides information by SOC/PT rather than user-defined AE category
+
includes all subjects on < 50 mg total daily dose (tdd)

Source: NDA 22-526 submission 0017, date of submission 4/30/10, Table 2.1.1, and NDA 22-526
submission 000, ISS, Table 5.8.2 and Table 2.1.3.2

Reviewer’s comment:
The user-defined AE category for accidental injury included the following preferred
terms: injury [skeletal, soft tissue, joint, mouth, ligament, muscle, limb, neck, sciatic
nerve, lumbar nerve root, bursa, tendon, face, cartilage, eye, chest, genital], fracture
[thoracic vertebral, tibia, wrist, ankle, foot, hand, ligament, upper limb, femur, facial
bones, patella, rib, coccyx, avulsion], wound, tendon rupture, joint sprain, muscle strain,
road traffic accident, skin laceration, concussion, excoriation, contusion, fall, periorbital
hematoma, accident at work, brain contusion, eye penetration, scratch, joint dislocation.

To determine whether events of accidental injury were related to the sedative effects of
flibanserin, the Applicant performed an analysis of subjects experiencing accidental injury
concomitant to an adverse event of somnolence, sedation, fatigue or dizziness. No relationship
was found.
In the phase 2/3 placebo-controlled HSDD trials, three incidents of accidental injury were
reported as serious adverse events. All were road traffic accidents. Narratives follow (preferred
terms for serious adverse events are in bold).
82

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

Case 1: Subject 28344 (trial 511.75) – This patient was a 29 year old female with a history of
seasonal allergies (concomitant medication loratadine) who had been taking flibanserin 100 mg
qhs for ten days when she was involved in a rollover road traffic accident. The patient had
been off-road driving an all-terrain vehicle and was not wearing a helmet at the time of the
accident. She suffered a concussion, nerve root injury, and skin laceration due to the
accident. The subject had reported no AEs related to sedative effects (somnolence, fatigue,
dizziness) around the time of the accident.
Case 2: Subject 38300 (trial 511.77) – This 40-year old female with a history of
hypothyroidism (on thyroid replacement therapy), assigned to flibanserin 50 mg qhs, suffered a
SAE of thoracic vertebral fracture as a result of a road traffic accident. The patient
reported that she was hit from behind and was not responsible for the accident. The accident
occurred after being on flibanserin for 142 days. She did not report any AEs related to sedative
effects during the course of the study.
Case 3: Subject 27535 (trial 511.75) was a 31 year-old female who was involved in a motor
vehicle accident 8 days after starting flibanserin 25 mg b.i.d. As a result of the accident, she
suffered an avulsion fracture of the right lesser trochanter. She was driving, but was
reportedly not considered at fault. The subject had no AEs related to sedative effects at the
time of the accident. Her only concomitant medication was ibuprofen prn for headaches and
menstrual cramps. The investigator considered the SAE of road traffic accident to be unrelated
to flibanserin treatment.

7.3.5.1.2 Double-blind period of Study 511.74 (randomized withdrawal study in HSDD
population)
This reviewer searched the adverse event database of the double-blind period of the randomized
withdrawal study for adverse event terms related to accidental injury (same terms as used by
Applicant in their search of the phase 2/3 HSDD database). A greater percentage of subjects on
flibanserin experienced accidental injury than those on placebo (Table 31).
Reviewer’s comment:
No subjects in the flibanserin 50 mg BID group experienced accidental injury; however,
this may be due to the very small sample size of that group.

7.3.5.1.3 HSDD Open-Label Database
In the ongoing, open-label, uncontrolled HSDD extension trials (Studies 511.84 and 511.118),
the incidence of accidental injury (user-defined AE category) was greatest in the highest
flibanserin dose group (see Table 31).
One subject suffered a serious adverse event as a result of accidental injury, which is discussed
in the narrative below.
Subject 37784 (open-label extension trial 511.118) – This patient, receiving flibanserin 50 mg
q.h.s., experienced SAEs of motorcycle accident and a fractured femur that required
hospitalization. The subject lost control of her motorcycle and collided with 2 other
motorbikes. The reason is unknown. The subject did not report any sedative effects of
flibanserin and had no concomitant medications or significant past medical history.

7.3.5.1.4 Open-label Phase of HSDD Randomized Withdrawal Study (511.74)
A total of 2.7% (20/738) of flibanserin-treated subjects (all doses) experienced an adverse event
of accidental injury (user-defined AE category); see Table 31.
One event of accidental injury was reported as serious:
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Subject 11800 (open-label period of study 511.74) was a 46 year-old female with no
significant medical history and on no concomitant medications who experienced motorcycle
accident 2 months after starting flibanserin 50 mg qhs. She suffered a fractured tibia as a
result of the accident. Treatment included open reduction/internal fixation of the fracture.
She recovered two weeks later. The patient reported no other adverse events during the trial.

7.3.5.1.5 MDD Database
In phase 2 placebo-controlled MDD trials (female subjects only), injuries were most common in
the highest flibanserin dose group (Table 32).
Reviewer’s comment:
The Applicant presented only the adverse events occurring in >1% of subjects in the
integrated phase 2 MDD trial dataset. Therefore, a search for all preferred terms within
the accidental injury category was not performed, which may have resulted in
underestimating the frequency of such adverse events.
Reviewer’s Summary Comment:
In the HSDD population, flibanserin, at all doses, was consistently associated with a
higher rate of accidental injury than placebo. The risk is not clearly dose-proportional.
However, the risk of accidental injury may increase further at doses of flibanserin >100
mg daily (or in situations in which systemic exposure is greater than that obtained with
100 mg daily), based on data from the MDD trials (Table 31).

7.3.5.2 Depression
7.3.5.2.1 Phase 2/3 Placebo-controlled HSDD Trials
The Applicant searched the phase 2/3 HSDD database for depression-related adverse events
using the standard MedDRA query (SMQ). Preferred terms included in the depression SMQ
were disturbance in attention, depression, middle insomnia, depressed mood, mood altered,
mood swings, poor quality sleep, affect lability, dysphoria, tearfulness, apathy, crying, early
morning awakening, major depression, memory impairment, blunted affect, decreased interest,
depressive symptom, dyssomnia, emotional distress, hypersomnia, initial insomnia, psychomotor
hyperactivity, and listless.
Subjects on flibanserin 100 mg daily (either as 50 mg BID or 100 mg qhs) had a slightly higher
incidence of depression identified using the SMQ than those on placebo ( Table 32). Depression
appears to be dose-related.
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Table 32: Frequency of Subjects with Depression (SMQ) by Flibanserin Dose – HSDD Trials
Adverse Event category

Placebo

FLI 25
BID

FLI 50 qhs

FLI 50 BID

FLI 100 qhs

Phase 2/3 placebo-controlled HSDD trials
Total N

Depression n (%)

1508

733

2072

862

978

47 (3.1)

20 (2.7)

62 (3.0)

37 (4.3)

41 (4.2)

Double-blind portion of Study 511.74 (randomized withdrawal)
Total N
Depression n (%)

170

NA

35

13

115

10 (5.9)

NA

2 (5.8)

0

8 (7.0)

Phase 3 Open-label HSDD trials (studies 511.118 and 511.84)
Total N
Depression n (%)

NA

57

2197

305

1791

NA

0

43 (2.0)

6 (2.0)

64 (3.6)

Open-label portion of Study 511.74 (randomized withdrawal)
Total N
Depression n (%)

NA

NA

738*

NA

NA

45 (6.1)

In the open-label phase of Study 511.74, subjects were allowed to switch flibanserin dose (e.g. increase from 50 mg
qhs to 100 mg qhs); therefore, an analysis of adverse events by dose group was not possible. These data include
all three doses studied – 50 mg qhs, 50 mg BID and 100 mg qhs.

Source: NDA 22-526 submission 000, SCS, Table 2.6:1, pp 102-03; and NDA 22-526 submission
0017, date of submission 4/30/10, Table 2.1.1

Reviewer’s comment:
None of the adverse events of depression in the phase 2/3 HSDD trials were serious.

7.3.5.2.2 Double-blind period of Study 511.74 (randomized withdrawal study in HSDD
population)
Depression (SMQ) was more common among subjects receiving flibanserin 100 mg qhs than
those on placebo or flibanserin 50 mg qhs (Table 32).
7.3.5.2.3 Phase 3 open-label HSDD trials (Studies 511.118 and 511.84)
In the two phase 3 open-label extension studies, the frequency of depression-related adverse
events was greatest among subjects receiving flibanserin 100 mg qhs (see Table 32).
7.3.5.2.4 Open-label phase of HSDD randomized withdrawal study (511.74)
In the open-label phase of HSDD Study 511.74, a total of 6.1% (45/738) subjects experienced an
adverse event within the depression (SMQ) category (Table 32).
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7.3.5.2.5 Phase 1 database
An SAE of depression occurred in Study 511.105, a phase 1 open-label, parallel, and withingroups sequential trial of flibanserin in premenopausal women with HSDD.
Subject 511.105-39112 was a 47 year-old female patient with no significant past medical history who
(b) (6)
was randomized on
, to flibanserin 25 mg BID. The last dose of flibanserin was on
(b) (6)
(b) (6)
the night of
. On
, the subject experienced a depressive episode
following a break-up with her boyfriend and was hospitalized. Treatment administered for the event
included citalopram 40 mg daily and trazodone. The patient recovered and was discharged from the
(b) (6)
hospital on
The investigator judged that there was no reasonable possibility that
the event was related to study drug.
Reviewer’s Summary Comment:
The data from all HSDD trials suggest that flibanserin may be associated with a doseproportional increase in depression-related adverse events.

7.3.5.3 Suicidality
7.3.5.3.1 Screening for Suicidality
The Applicant administered the Beck Scale for Suicide Ideation (BSS) in the phase 3 placebocontrolled HSDD trials at screening, baseline, on-treatment and post-treatment visits.
The BSS is a 21-item instrument used to detect and measure the severity of suicidal ideation in
adults. The first five of 21 items serve as a screen for suicidal ideation (Part I). If a subject
chose zero statements for Item 4 and/or Item 5 (indicating no active suicidal intention), then she
was instructed to skip the next 14 items and answer Group 20 (the number of previous suicide
attempts). If a subject chose non-zero statements for Item 4 and/or Item 5 (indicating suicidal
ideation), then she was instructed to complete the next 14 items, in addition to Groups 20 and 21.
The last two questions [Groups 20 and 21 (if applicable)] relate to the number of previous
suicide attempts and the seriousness of intention to die associated with the last attempt.
7.3.5.3.1.1 Results

In the phase 3 placebo-controlled HSDD trials, the incidence of a non-zero score on the BSS Part
I while on-treatment was similar between flibanserin and placebo groups (Table 33). One
subject in the flibanserin group who had a negative history of suicide attempts at screening
reported a positive response to BSS Group 20 while on treatment. However, there is no report of
this subject experiencing the adverse event of suicide attempt during the trial.
Reviewer’s comment:
None of the 12 flibanserin subjects who responded positively to the BSS Part 1 during
treatment reported an adverse event of suicidal ideation or attempt.
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Table 33: Beck Scale for Suicide Ideation (Subjects with 0 Score at Baseline Who Scored >0 at Any
Point on Treatment) – Phase 3 Placebo-Controlled HSDD Trials*
Visit

Instrument

Treatment

Total N

N (%)
with score >0

On-treatment

BSS Part I

Placebo

1,312

6 (0.5)

Flibanserin

3,283

12 (0.4)

Placebo

1,312

0

Flibanserin

3,283

1 (<0.1)

BSS Group 20 [suicide
attempt (history)]

* includes Studies 511.70, 511.71, 511.75, 711.77 and 511.74

Source: NDA 22-526 submission 000, SCS, Table 4.2.1:1, p 148

7.3.5.3.2 Adverse events of Suicidality
7.3.5.3.2.1 Phase 2/3 Placebo-controlled HSDD Trials

In the phase 2/3 HSDD trials, suicide/self injury (identified through a MedDRA SMQ that
includes the preferred terms suicidal ideation, suicide, and suicide attempt) was reported by <1%
of subjects in any treatment group (Table 34).
Table 34 Frequency of Subjects with Adverse Events in the Suicide/Self-Injury SMQ – All HSDD
Trials*
Adverse Event
category/Preferred Term

Placebo

FLI 25
BID

FLI 50 qhs

FLI 50 BID

FLI 100 qhs

Phase 2/3 placebo-controlled HSDD trials
Total N

1508

733

2072

862

978

1 (0.1)

0

3 (0.1)

0

1 (0.1)

Suicidal ideation

1 (0.1)

0

3 (0.1)

0

0

Suicide attempt

0

0

0

0

1 (0.1)

Suicide/self-injury n (%)

Double-blind portion of Study 511.74 (randomized withdrawal)
Suicide/self-injury

Total N

170

NA

35

13

115

n (%)

0

NA

0

0

0

Phase 3 Open-label HSDD trials (studies 511.118 and 511.84)
Total N

NA

57

2197

305

1791

n (%)

NA

0

1 (0)

0

0

Suicidal ideation

NA

0

1 (0)

0

0

Suicide/self-injury

Open-label portion of Study 511.74 (randomized withdrawal)
Suicide/self-injury

Total N

NA

NA

738

n (%)

NA

NA

2 (0.3)

NA

NA

2 (0.3)

Suicidal ideation

* Phase 2/3 placebo-controlled trials

Source: NDA 22-526 submission 000, SCS, Table 2.6:3, p 106
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Of the three flibanserin subjects experiencing suicidal ideation, none recorded non-zero
responses on the BSS at any time during treatment.
Narrative for the subject experiencing suicide attempt follows:
Subject 36657, a 37-year old female receiving flibanserin 100 mg q.h.s. in Trial 511.77,
attempted suicide on Study Day 35. At screening, the subject had not reported any
significant past medical history, concurrent diseases or concomitant medications.
However, after the event she disclosed a history of depression. She had a zero score on
the BSS at baseline.
The subject was admitted to the hospital on Day 35 having ingested 10 to 15 tablets of
Ritalin (methylphenidate) and 10 to 15 tablets of Remeron (mirtazapine). Study
medication was discontinued due to the event on an unknown date. The subject was
treated in the hospital and subsequently transferred to the psychiatric unit. The subject
recovered from the event. The investigator did not consider the adverse event to be
related to study medication.
Reviewer’s comment:
It is impossible to determine if flibanserin contributed to this subject’s suicide
attempt.
7.3.5.3.2.2 Double-blind period of Study 511.74 (randomized withdrawal study in HSDD
population)

No subject during the double-blind portion of the randomized withdrawal study experienced an
event of suicidality.
7.3.5.3.2.3 Phase 3 open-label HSDD trials (Studies 511.118 and 511.84)

Through November 17, 2009 (date of data-lock for 120 day safety update), there have been no
AEs of suicidal ideation, suicide attempt, or suicide in Study 511.118. There was one adverse
event report of suicidal ideation in Study 511.84. Subject 16817, on flibanserin 50 mg qhs,
reported suicidal ideation on Day 28. The AE was moderate and not considered related to study
drug. The subject recovered from the event on Day 29 without therapy and continued in the trial.
7.3.5.3.2.4 Open-label phase of HSDD randomized withdrawal study (511.74)

In the open-label phase of HSDD Study 511.74, two subjects experienced adverse events of
suicidal ideation. One event involved a 48-year-old subject who reported suicide ideation of
moderate intensity on Day 85 while taking flibanserin 50 mg qhs. Flibanserin was continued and
no therapy was initiated. The subject recovered from the event after 8 days.
The second incident was an SAE of suicidal ideation in a 40 year old female. Narrative follows.
Subject 10506: This patient, with a past medical history of panic attacks, depression, and
alcohol, methamphetamine and marijuana abuse, started on open-label flibanserin 100 mg
qhs on May 8, 2006. At screening, however, she had denied a history of psychiatric
problems or suicide attempts.
On September 11, 2006, at a scheduled clinic visit, the patient reported a 3-week history
of an increase in her anxiety. Per the patient’s request, the study drug was held for a few
days.
On September 12, 2006, the patient developed suicidal ideation which was not disclosed
to the investigator. On 14 Sep 2006, the patient reported that she did not believe the drug
was making her anxious and she felt better, so she agreed to resume the study drug.
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On 25 Sep 2006, the patient called the clinic and stated that she was feeling very anxious
and depressed and wanted to terminate her participation in the study. She had
discontinued the drug two days earlier.
(b) (6)
On
, the patient was seen at the clinic for an end of trial visit. She reported
that she had been having thoughts of suicide and of hurting her 20 month-old daughter.
The patient was sent to the emergency room for a psychiatric evaluation and treatment.
Psychiatric evaluation revealed that the patient had suffered multiple recent psychosocial
stressors, including serious illness in her child, and a death in the family. She also
reported a family history of mental illness, and a past suicide attempt as a 15 years
earlier. The patient was diagnosed with Depressive Disorder, Panic Disorder with some
agoraphobia and was admitted to the psychiatric unit for treatment.
(b) (6)
The patient was discharged home on
. She had recovered from the event
of suicidal ideation on 01 Oct 2006 and recovered from the event of anxiety on 02 Oct
2006. The investigator and the clinical monitor judged that there was no reasonable
possibility that the events were related to the trial drug.

Reviewer’s comment:
This subject’s history of depression as well as concurrent psychosocial stressors may
have increased her vulnerability to suicidal ideation.
Reviewer’s Summary Comments:
• There have been a total of seven adverse events of suicidality (six suicidal ideation,
one suicide attempt) in the entire HSDD database involving 5,018 subjects exposed to
flibanserin (dose range of 25 mg BID to 100 mg BID). Two events resolved
spontaneously without discontinuation of study drug. Two events occurred in
subjects with a history of depression and a previous suicide attempt, respectively.
• The placebo-controlled data do not suggest a significant risk of suicidality associated
with flibanserin in otherwise healthy subjects. Given the observation of an increase
in depression-related adverse events in subjects taking flibanserin, it is possible that
in a larger population, suicidality may emerge as a potential risk of flibanserin. This
effect may be even more pronounced in women with an underlying predisposition to
suicidality, such as those with a history of mental illness (subjects with a history of
depression or suicide attempt were excluded from participation in the HSDD trials).
•

The FDA Division of Psychiatric Products (DPP) was asked to comment on the
Applicant’s suicidality analysis. DPP noted that “on face, no suicidality or other
psychiatric safety signals arise from the flibanserin safety analysis reported by the sponsor.
It is of note that, given the low frequency of treatment-emergent suicidal ideation and
behavior, the detection of a suicidality signal is unlikely when analyzing the development
program of a single drug. Given its mechanism of action, flibanserin would be considered to
have antidepressant properties. For safety labeling purposes, DPP recommends that
labeling for flibanserin include the boxed warning for suicidality and other relevant
antidepressant class warnings and precautions, in the case DRUP decides to approve
flibanserin for the treatment of HSDD. ”
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7.3.5.4 Syncope
The Applicant searched the HSDD safety database for adverse events related to syncope. It is
not clear what prompted the concern for syncope, though presumably it is due to the drug’s
central mechanism of action. It should be noted that in phase 3 placebo-controlled HSDD
trials, flibanserin had no significant effect on blood pressure or pulse compared to placebo.
However, vital signs were measured after the subject had been seated for five minutes.
Orthostatic measurements were not performed.

7.3.5.4.1 Phase 2/3 Placebo-controlled HSDD Trials
In placebo-controlled phase 2/3 HSDD trials, the incidence of the user-defined adverse event
category of syncope was greater among subjects receiving flibanserin 100 mg qhs than among
those on placebo or on lower doses of flibanserin (Table 35). The user-defined “syncope” AE
category includes preferred terms of hypotension, syncope, blood pressure decreased,
circulatory collapse, dizziness postural, loss of consciousness and syncope vasovagal.
Reviewer’s comment:
User-defined refers to preferred terms identified by the Applicant as belonging to a
particular category.

90

Clinical Review

Daniel Davis, MD and Olivia Easley, MD
NDA 22-526: Girosa (flibanserin 100 mg tablet)

Table 35 Frequency of Subjects with Syncope-Related Adverse Events – HSDD and MDD Data
—

Placebo

User-defined AE category* or
Preferred Term (PT)++

FLI 25
BID

FLI 50
qhs

FLI 50
BID

FLI 100
qhs

FLI
150
tdd

FLI 100
BID

Phase 2/3 placebo-controlled HSDD trials
Total N
Syncope n (%)

1508

733

2072

862

978

NA

NA

4 (0.3)

0

6 (0.3)

3 (0.3)

7 (0.7)

NA

NA

Double-blind portion of Study 511.74 (randomized withdrawal)
Total N
Syncope n (%)

170

NA

35

13

115

NA

NA

2 (1.1)

NA

0

0

2 (1.7)

NA

NA

Phase 3 Open-label HSDD trials (studies 511.118 and 511.84)
Total N
Syncope n (%)

NA

57

2197

305

1791

NA

NA

NA

(0)

6 (0.3)

1 (0.3)

10 (0.6)

NA

NA

65

4

113

Open-label portion of Study 511.74 (randomized withdrawal)
Total N

NA

NA

738

Syncope n (%)

3 (0.4)
Phase 2 placebo-controlled MDD trials (female subjects)
Total N

Orthostatic hypotension n (%)
Hypotension n (%)

417

240**

33

313

0

0

0

1 (0.3)

2 (3.1)

0

0

1 (0.2)

0

0

4 (1.3)

0

0

1 (0.9)

Phase 2, placebo-controlled MDD trials 511.11 and 511.12 (male and female subjects)
260

247**

NA

121

NA

NA

120

Syncope n (%)

2 (0.8)

0

NA

0

NA

NA

2 (1.6)

Pre-syncope n (%)

6 (2.3)

5 (2.0)

NA

8 (6.6)

NA

NA

22 (18.3)

Total N

* User-defined refers to preferred terms identified by the Applicant as belonging to a particular category
++MDD database provides information by PT rather than user-defined AE category
**includes all subjects on < 50 mg total daily dose (tdd)

Source: NDA 22-526 submission 000, SCS, Table 2.6: 6, p 109, and ISS, Table 2.1.3.2, pp 292-6

Of the episodes categorized as syncope, one was a serious adverse event of circulatory collapse
in a subject assigned to flibanserin 100 mg qhs. Narrative for this subject follows.
Subject 43002-37779 (trial 511.77) was a 34 year-old female patient with a past medical
history of hypotension and orthostatic dysregulation who suffered circulatory collapse on Day
11 of treatment with flibanserin 100 mg qhs. She fell, suffered a concussion and was
hospitalized. Concurrent AE’s were nausea, headache, and pain. The patient was treated
with intravenous fluids and discharged home after 24 hours. She recovered fully from the
SAE. The SAE was not considered related to flibanserin treatment by the investigator.
Reviewer’s comment:
This subject’s history of orthostatic dysregulation may have increased her risk of
syncope in the setting of flibanserin therapy.
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7.3.5.4.2 Double-blind period of Study 511.74 (randomized withdrawal study in HSDD
population)
In the double-blind period of the randomized withdrawal study (511.74), the incidence of
syncope was also greatest among subjects receiving flibanserin 100 mg qhs (Table 35).
7.3.5.4.3 Phase 3 open-label HSDD trials (Studies 511.118 and 511.84)
In the two phase 3 open-label safety extension trials, 511.118 and 511.84, syncope (user-defined
category) occurred in a dose-proportional manner (Table 35).
7.3.5.4.4 Open-label phase of HSDD randomized withdrawal study (511.74)
In the open-label portion of the randomized withdrawal study (511.74), syncope (SMQ) occurred
in 0.4% of subjects (this includes all flibanserin doses – 50 mg qhs, 50 mg BID, 100 mg qhs)
(see Table 35).
7.3.5.4.5 MDD Database
Finally, in phase 2, placebo-controlled MDD trials, adverse events of orthostatic hypotension and
hypotension were more common among flibanserin-treated subjects than among those receiving
placebo. In this case, dose-proportionality was not observed. Data are shown in Table 35.
Reviewer’s comment:
The Applicant presented only the adverse events occurring in >1% of subjects in the
integrated phase 2 MDD trial dataset. Therefore, a search for all preferred terms within
the syncope SMQ was not performed.

This reviewer searched the adverse event data from two of the larger phase 2, double-blind,
placebo-controlled MDD trials (Studies 511.11 and 511.12, both involving eight weeks of
treatment) for adverse events that could be considered syncope or pre-syncope. Investigator
terms decreased blood pressure, hypotension, fainted, lightheadedness, unsteady feeling, feeling
faint and lightheaded were coded to pre-syncope. Investigator terms of hypotension, decreased
blood pressure, symptomatic orthostatic hypotension and fainted were mapped to syncope.
Reviewer’s comment:
These two MDD trials utilized the WHO medical dictionary to code adverse events.
MedDRA was used in the HSDD trials.

As shown in Table 36, a clearly dose-proportional increase in syncope and pre-syncope was
observed in these two MDD trials.
Reviewer’s Summary Comment:
Data from both HSDD and MDD clinical trial populations suggest that flibanserin causes
an increased risk of syncope over placebo and that the risk is dose-proportional.

7.3.5.5 Bleeding/Hemorrhage
Hemorrhage was a concern to the Applicant because drugs with broad serotonergic activity, such
as SSRIs, are known to be associated with abnormal bleeding which may be potentiated by
concurrent use of NSAIDS. In addition, phase 2 results, using higher doses of flibanserin,
showed an increased incidence of bleeding AEs with flibanserin, particularly in patients using
aspirin or nonsteroidal anti-inflammatory drugs (NSAIDs) along with flibanserin, compared to
placebo.
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Reviewer’s comment:
The package insert for the SSRI, paroxetine, contains a precaution regarding “abnormal
bleeding.” The precaution states:
“SSRIs and SNRIs, including paroxetine, may increase the risk of bleeding events. Concomitant
use of aspirin, nonsteroidal anti-inflammatory drugs, warfarin, and other anticoagulants may add
to this risk. Case reports and epidemiological studies (case-control and cohort design) have
demonstrated an association between use of drugs that interfere with serotonin reuptake and the
occurrence of gastrointestinal bleeding. Bleeding events related to SSRIs and SNRIs use have
ranged from ecchymoses, hematomas, epistaxis, and petechiae to life-threatening
hemorrhages.”

7.3.5.5. Phase 2/3 Placebo-controlled HSDD Trials
The Applicant searched the phase 2/3 HSDD database using the hemorrhage (SMQ) which
includes the following preferred terms: menorrhagia, metrorrhagia, genital hemorrhage, vaginal
hemorrhage, epistaxis, uterine hemorrhage, conjunctival hemorrhage, dysfunctional uterine
bleeding, ecchymosis, hematochezia, hematoma, hematuria, hemorrhage, increased tendency to
bruise, lip hematoma, hemometrorrhagia, mouth hemorrhage, periorbital hematoma, petechiae,
rectal hemorrhage and gingival bleeding. This reviewer searched safety data from the doubleblind portion of study 511.74 (randomized withdrawal trial) for hemorrhage (SMQ) adverse
events. In both databases, the incidence of hemorrhage was not greater among subjects receiving
flibanserin 100 mg daily compared to those assigned to placebo (see Table 36).
Table 36: Frequency of Subjects with Adverse Events of Hemorrhage (SMQ)
AE Category (SMQ)

Placebo

25 BID

50 qhs

100 TDD1

150 TDD

100 BID

Phase 2/3 placebo-controlled HSDD trials
Total N
Hemorrhage

n (%)

1,508

733

2,072

1,840

NA

72

81 (5.4)

42 (5.7)

74 (3.6)

102 (5.5)

NA

1 (1.4)

Double-blind portion of Study 511.74 (randomized withdrawal)
Total N
Hemorrhage

n (%)

170

NA

35

128

NA

NA

9 (5.3)

NA

2 (5.7)

5 (3.9)

NA

NA

Double-blind, Placebo-controlled phase 2 MDD trials (studies 511.11 and 511.12)
Total N
Hemorrhage

n (%)

260

NA

NA

121

NA

120

6 (2.3)

NA

NA

5 (4.1)

NA

2 (1.7)

1 TDD = total daily dose

Source: NDA 22-526 submission 000, SCS, Table 2.6:2

7.3.5.5.2 MDD Trials
Adverse event line listings for two 8-week double-blind, placebo-controlled phase 2 MDD
studies (Trials 511.11 and 511.12) were searched for terms related to hemorrhage. The
following investigator terms were included: epistaxis, bruise, heavy menses flow, menorrhagia,
rectal bleeding, increased bruising, hematuria, nose bleeds, blood in stool, hemorrhage (eye).
The frequency of hemorrhage related adverse events was not dose-proportional (Table 36).
Reviewer’s comment:
Clinical trials data from both HSDD and MDD populations do not suggest that flibanserin
when taken alone is associated with an increased risk of hemorrhage. The risk of
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hemorrhage in the setting of concomitant NSAID administration is discussed in Section
7.3.5.3.

7.3.5.6 Hyperprolactinemia
7.3.5.6.1 Hyperprolactinemia Adverse Events
Because of flibanserin’s dopaminergic activity, the Applicant examined the phase 2/3 HSDD
database for adverse events that could be categorized as hyperprolactinemia. Search terms were
blood prolactin increased, hyperprolactinemia and prolactinoma.
In the phase 2/3 placebo-controlled HSDD database, hyperprolactinemia (user-defined AE
category) was reported by more subjects receiving flibanserin 100 mg qhs compared to placebo
(Table 37). However, flibanserin 50 mg BID was not associated with an increase in
hyperprolactinemia.
In the double-blind portion of the randomized withdrawal study, the incidence of
hyperprolactinemia (user-defined AE category) was similar between flibanserin 100 mg qhs and
placebo groups, but highest in the flibanserin 50 mg qhs dose group.
Table 37: Frequency [N (%)] of subjects with adverse events in the category
hyperprolactinemia by treatment and preferred term – Phase 2/3 controlled HSDD trials
AE Category/Preferred Term

PLA

FLI 25 BID

FLI 50 qhs

FLI 50 BID

FLI 100 qhs

FLI 100
BID

Phase 2/3 placebo-controlled HSDD database
Total N
4 (0.3)

2 (0.3)

2 (0.1)

3 (0.3)

9 (0.9)

0

4 (0.3)

2 (0.3)

2 (0.1)

2 (0.2)

4 (0.4)

0

Hyperprolactinemia n(%)

0

0

0

1 (0.1)

4 (0.4)

0

Prolactinoma n(%)

0

0

0

0

1 (0.1)

0

Hyperprolactinemia
n(%)
Blood prolactin increased n(%)

Double-blind portion of HSDD randomized withdrawal trial (511.74)
Total N

170

NA

35

13

115

NA

5 (2.9)

NA

2 (5.7)

0

3 (2.6)

NA

Blood prolactin increased
n(%)

4 (2.3)

NA

2

0

3 (2.6)

NA

Hyperprolactinemia
n(%)

1 (0.5)

NA

0

0

0

NA

0

NA

0

0

0

NA

Hyperprolactinemia
n(%)

Prolactinoma
n(%)

Source: NDA 22-526 submission 000, SCS, Table 2.6:5

7.3.5.6.2 Hyperprolactinemia Laboratory Data
In the four placebo-controlled, phase 3 HSDD trials, the median change from baseline to last
observation on treatment in serum prolactin was not significantly different between placebo and
flibanserin treatment groups (Table 38).
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Table 38: Change from baseline to last value on treatment in serum prolactin,
phase 3 placebo-controlled HSDD trials
Median change
Placebo

-0.1

FLI 50 qhs

0.0

FLI 50 BID

0.0

FLI 100 qhs

0.5

Source: NDA 22-526 submission 000, ISS, Table 3.1, page 434.

The percentage of subjects with a prolactin value within the reference range at baseline who
developed a high level on treatment was also similar among treatment groups (Table 39).
Table 39: Frequency of patients [n (%)] with normal baseline prolactin who developed value above
the reference range at last assessment -- phase 3, placebo-controlled HSDD trials
Total N

n (%)

Placebo

936

34 (3.6)

FLI 50 BID

431

15 (3.5)

FLI 100 qhs

626

21 (3.4)

Source: NDA 22-526 submission 000, ISS, Table 3.2, page 479

Finally, the frequency of subjects with possibly clinically significant increase in serum prolactin
(defined as prolactin >30 ng/mL) during treatment was similar between placebo and flibanserin
100 mg daily (either as 50 mg BID or 100 mg qhs) groups (see Table 40).
Table 40: Frequency of patients [N(%)] with a possible clinically significant increase in serum
prolactin during treatment− phase 2/3 placebo-controlled HSDD trials
Total N

N (%)

Placebo

1038

39 (3.8)

FLI 50 BID

439

16 (3.6)

FLI 100 qhs

626

21 (3.4)

Source: NDA 22-526 submission 000, ISS, Table 3.7, page 603.

Reviewer’s comment: The combined adverse event and laboratory assessment data do
not suggest that flibanserin is associated with a clinically meaningful risk of
hyperprolactinemia.

7.4.5.6 Anovulation
In Study 511.70, hormone levels [total and free testosterone, LH, FSH, prolactin, estradiol,
DHEA and DHEA-S] were measured to coincide with the follicular and luteal phases of each
patient's menstrual cycle during the pre-treatment and on-treatment phases. Based on these data,
the incidence of anovulatory cycles was calculated and compared between treatments. A
menstrual cycle was defined as anovulatory if serum progesterone did not achieve normal postovulatory levels during the luteal phase (i.e., serum progesterone >350 ng/dL). Based on these
data, flibanserin 100 mg daily does not appear to be associated with an increased incidence of
anovulatory cycles over placebo (Table 41)
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Table 41: Percentage of patients with anovulatory cycles (defined by luteal phase progesterone
<350 ng/dL), Study 511.70
PLACEBO

FLI 25 BID

FLI 50 qhs

FLI 50 BID

N (%)

44 (100)

31 (100)

35 (100)

26 (100)

LP Progesterone <350 ng/dL

8 (18.2)

9 (29.0)

4 (11.43)

4 (15.4)

Source: NDA 22-526 submission 000, 511.70 study report, Table 15.3.3:9

Reviewer’s comment:
Study 511.70 did not include a flibanserin 100 mg qhs dose group.

In phase 3 HSDD trials, the incidence of anovulatory cycles (AE category) was not significantly
higher among subjects receiving flibanserin 100 mg daily (either as 50 mg BID or 100 mg qhs)
than those on placebo (shown in Table 42).
Table 42: Frequency of subjects with anovulatory cycles (AE category), phase 3, placebo-controlled
HSDD trials
AE category/preferred term

PLACEBO

FLI 50 BID

FLI 100 qhs

0

1 (0.1)

1 (0.1)

Anovulatory cycle

0

1 (0.1)

0

Bleeding anovulatory

0

0

1 (0.1)

Dysfunctional uterine bleeding

0

0

0

Withdrawal bleed

0

0

0

Anovulatory cycle (AE category)

Source: NDA 22-526 submission 000, ISS, Table 4.4.13.7, page 1670

Reviewer’s comment:
The data suggest that flibanserin does not increase the risk of anovulation.

7.4.5.7 Hypersexuality
None of the subjects receiving flibanserin 100 mg q.h.s. experienced AEs of hypersexuality.
Adverse events of hypersexuality have been reported in 2 subjects (0.1%) with HSDD among
the phase 2/3 placebo-controlled trials: 1 subject taking flibanserin 25 mg b.i.d. in Trial 511.70
(mild intensity and duration of 86 days), and 1 subject receiving flibanserin 50 mg q.h.s. in Trial
511.77 (severe intensity, duration of 29 days – this AE led to discontinuation). One subject
receiving placebo experienced an AE of "liBIDo increase" in the phase 3 trials.
Reviewer’s comment:
The reviewer agrees with the Applicant’s conclusion that data to date do not suggest that
flibanserin could lead to hypersexuality.

7.4.5.8 Ophthalmologic Safety
Because of focal, transient, corneal opacities observed in dogs treated with high doses of
flibanserin in chronic toxicity studies, ophthalmologic examinations were conducted in
Trial 511.71 and in subjects who continued into its open-label extension (study 511.84).
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7.4.5.8.1 Ocular Adverse Events
Subjects were directly queried about eye-related adverse events. Investigators then
independently determined if the patient was in fact experiencing an ocular adverse event based
on the elicited information collected.
The incidence of any ocular adverse event was greatest among subjects randomized to
flibanserin 50 mg qhs; incidence was lowest in the flibanserin 100 mg qhs group (Table 43).
Table 43: Incidence of Ocular Adverse Events, study 511.71 (by randomized treatment)
AE Category/Preferred Term

PLACEBO

FLI 50 mg qhs

FLI 100 mg qhs

195

295

290

11 (5.6)

21 (7.1)

8 (2.7)

Dry eye

3 (1.0)

3 (1.0)

1 (0.3)

Vision blurred

2 (0.7)

3 (1.0)

2 (0.7)

0

2 (0.7)

0

Eye pain

1 (0.3)

2 (0.7)

1 (0.3)

Ocular hyperemia

2 (0.7)

0

0

Photophobia

0

2 (0.7)

0

Visual disturbance

0

0

2 (0.7)

Abnormal sensation (eye)

0

1 (0.3)

0

Accommodation disorder

0

1 (0.3)

0

Conjunctival discoloration

0

0

1 (0.3)

Dacryostenosis acquired

0

1 (0.3)

0

Eye irritation

1 (0.3)

1 (0.3)

0

Eye pruritus

1 (0.3)

1 (0.3)

0

Lacrimation increased

0

1 ().3)

1 (0.3)

Photopsia

0

1 (0.3)

0

Retinal tear

0

1 (0.3)

0

1 (0.3)

1 (0.3)

0

Total N
Any ocular adverse event

n (%)

Asthenopia

Vitreous floaters

Source: NDA 22-526 submission 000, 511.71 study report, Table 15.3.2: 2, page 320.

In Study 511.84, 52 patients reported a total of 57 adverse event categorized under “eye disorder
SOC” while on treatment. The most common AEs were conjunctivitis (N=11), vision blurred
(N=10), dry eye (N=4) and myodesopsia (N=4).
7.4.5.8.2 Ophthalmologic Examination
Full ophthalmologic examinations were performed in Trial 511.71 at the screening and end of
treatment by an ophthalmologist or qualified designee, or by an optometrist. In Trial 511.84,
subjects rolled over from 511.71 had follow-up ophthalmologic examinations performed by the
same ophthalmologist or qualified designee at Visit 7 (Week 24) and at the end of treatment.
Examinations included the best corrected distance visual acuity, tonometry (intraocular pressure
measurement), and dilated slit lamp evaluation of the anterior segment, including the cornea and
lens. The Wisconsin system was used as the common grading system for lens opacities.
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In Trial 511.71, there was no significant difference in change from baseline in lens opacity,
nuclear opalescence, posterior subcapsular opacity, or visual acuity among the three treatment
groups (placebo, flibanserin 50 mg qhs and flibanserin 100 mg qhs). The incidence of changes
in retinal examination from “normal” to “abnormal” was similar among the three groups.
Reviewer’s comment:
The Division of Anti-infective and Ophthalmology Products (DAIOP) was consulted to
review the Applicant’s ophthalmologic safety data. In a review dated May 19, 2010, the
DAIOP medical officer provided the following comments and conclusions:
1. There was a low frequency of reported ocular adverse events in all three arms of
this trial [Trial 511.71].
2. The ophthalmic findings do not rise to a level to warrant inclusion in the Warnings
and Precautions sections. Dry eye, blurred vision and keratitis should be included
in the Adverse Events section of the labeling.
3. There are no apparent ophthalmic concerns which would preclude approval of
this drug product.

7.4 Supportive Safety Results
7.4.1 Common Adverse Events
In the four phase 3 placebo-controlled HSDD trials, more subjects in the flibanserin groups (any
dose) reported an adverse event compared to those on placebo (see Table 44). This reviewer
considered adverse events occurring in >1% of flibanserin subjects and at twice the rate observed
in placebo to be possibly related to study drug. Adverse events meeting these criteria are shown
in Table 44.
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Table 44: Adverse Events Occurring in >1% and at Least Twice that of Placebo in the Flibanserin
100 mg Group (Randomized Treatment) – Phase 3 HSDD Trials*
Placebo

25 mg BID

50 mg qhs

50 mg BID

100 mg qhs

N = 1360

N = 733

N = 969

N = 728

N = 1001

785 (57.7)

430 (58.7)

628 (64.8)

517 (71.0)

696 (69.5)

71 (5.2)

32 (4.4)

69 (7.1)

44 (6.0)

83 (8.3)

Dizziness

34 (2.5)

31 (4.23)

61 (6.30)

111 (15.25)

120 (11.99)

Nausea

58 (4.26)

41 (5.59)

68 (7.02)

90 (12.36)

119 (11.89)

Fatigue

77 (5.66)

35 (4.77)

59 (6.09)

101 (13.87)

110 (10.99)

Somnolence

40 (2.94)

51 (6.96)

55 (5.68)

122 (16.76)

95 (9.49)

Insomnia

32 (2.35)

14 (1.91)

19 (1.96)

20 (2.75)

51 (5.09)

Dry mouth

9 (0.66)

6 (0.82)

12 (1.24)

10 (1.37)

23 (2.30)

Anxiety

9 (0.66)

5 (0.68)

19 (1.96)

10 (1.37)

20 (2.00)

Abdominal pain

11 (0.81)

5 (0.68)

17 (1.75)

8 (1.10)

18 (1.80)

Constipation

4 (0.29)

4 (0.55)

4 (0.41)

9 (1.24)

17 (1.70)

Sedation

2 (0.15)

1 (0.14)

6 (0.62)

10 (1.37)

17 (1.70)

Nocturia

3 (0.22)

3 (0.41)

5 (0.52)

4 (0.55)

12 (1.20)

Sleep disorder

1 (0.07)

1 (0.14)

5 (0.52)

4 (0.55)

12 (1.20)

Palpitations

6 (0.44)

3 (0.41)

5 (0.52)

5 (0.69)

10 (1.00)

Stress

2 (0.15)

3 (0.41)

4 (0.41)

0

10 (1.00)

Vertigo

4 (0.29)

1 (0.14)

3 (0.31)

5 (0.69)

10 (1.00)

Any event
Subjects with severe
AE’s

* Includes trials 511.70, 511.71, 511.75 and 511.77;

Source: NDA 22-526 submission 000, ISS, Table 2.1.2.1.1, page 93.

Reviewer’s comment:
The most common treatment-emergent adverse events for subjects treated with
flibanserin 100 mg qhs are dizziness, nausea, fatigue, and somnolence. Common
treatment-emergent AEs were dose-proportional. The majority of AEs were classified as
“mild” to “moderate.”

7.4.2 Laboratory Findings
7.4.2.1 Overview of laboratory testing in the development program
In the phase 3 placebo-controlled HSDD trials, safety laboratory evaluations [hematology, serum
chemistry, serum HCG, urinalysis, hormone assays (testosterone, LH, FSH, prolactin, estradiol,
progesterone, sex hormone binding globulin, DHEA and DHEA-S)] were performed at screening
(Visit 1) and at the conclusion of treatment (visit 9).
In addition, in Study 511.70 only, hormone levels [total and free testosterone, LH, FSH,
prolactin, estradiol, DHEA and DHEA-S] were measured to coincide with the follicular and
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luteal phases of each patient's menstrual cycle during each of the following trial periods: pretreatment (Screen and Baseline Visits) and treatment (Visits 7 and 9).
7.4.2.2 Standard analyses and exploration of laboratory data.
Central tendency and outlier analyses were performed to screen for potential laboratory safety
signals. This review focused on laboratory data for subjects receiving flibanserin 100 mg daily
– either as 50 mg BID or 100 mg qhs.
7.4.2.3 Hematology
7.4.2.3.1 Median change from baseline
In phase 3 placebo-controlled trials, there was no clinically meaningful difference between
placebo and flibanserin treatment groups in median change from baseline to endpoint in any
hematology parameter.
7.4.2.3.2 Transitions outside the reference range
Compared to placebo, slightly more flibanserin subjects receiving 100 mg daily experienced a
shift from normal at baseline to values below the reference range in hemoglobin and platelet
count (Table 45).
Table 45: Frequency of patients with a laboratory shift from normal at baseline to outside the
reference range at last value on treatment, phase 3 placebo-controlled HSDD trials
Treatment

N*

Low
n (%)

High
n (%)

Platelet count (130-400 GI/L)
Placebo

868

2 (0.2)

15 (1.7)

FLI 100 mg qd

980

4 (0.4)

16 (1.6)

Hemoglobin (11.5-16.4 g/L)
Placebo

878

18 (2.1)

0

FLI 100 mg qd

992

28 (2.8)

0

* the treated set comprises all subjects who received at least one dose of study medication and had a
subsequent safety evaluation.

Source: NDA 22-526 submission 000, ISS, Table 3.2, page 446

Reviewer’s comment:
Based on this reviewer’s search of the line listings, none of the shifts in hemoglobin or
platelet values are considered to be clinically significant.

7.4.2.4.3 Outlier Analysis
The incidence of possibly clinically significant hematology outliers was similar between placebo
and flibanserin 100 mg treatment groups (Table 46).
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Table 46: Frequency of patients with possible clinically significant abnormalities by randomized
treatment –Phase 3 placebo-controlled HSDD trials
Parameter (outlier
criteria)/Treatment

N

Decrease

Increase

n (%)
Hematocrit (<32% or >55%)

Placebo

883

4 (0.5)

0

FLI total

999

6 (0.6)

0

Hemoglobin (< 9.5 g/dL)
Placebo

890

6 (0.7)

0

FLI total

1005

7 (0.7)

0

9

Platelets(<75 or >700 x 10 /L)
Placebo

881

FLI total

997

1 (0.1)

0

0

0

9

WBC (<3 or >20.1 x 10 /L)
Placebo

890

2 (0.2)

0

FLI total

1005

4 (0.4)

0

Source: NDA 22-526 submission 000, ISS, Table 3.3, page 488

Reviewer’s comment:
There were no laboratory values that consistently showed a positive signal based on
central tendency or outlier analyses. These data suggest that flibanserin 100 mg daily
does not cause any clinically meaningful abnormality in hematology laboratory
parameters.

7.4.2.4 Chemistry
7.4.2.4.1 Median change from baseline
In phase 3 placebo-controlled trials, subjects on flibanserin had a slightly greater median change
from baseline in serum cholesterol than those on placebo ( Table 47). Otherwise, there were no
notable differences between the groups.
Table 47: Median Change from baseline to last value on treatment by randomized
treatment – phase 3 placebo-controlled HSDD trials
Treatment (N)

Median change (mg/dL)
Total cholesterol

Placebo (916)

-7.6

FLI 50 BID (396)

-16.1

FLI 100 qhs (629)

-12.4

Source: NDA 22-526 submission 000, ISS, Table 3.1, page 419
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7.4.2.4.2 Transitions outside the reference range
A greater percentage of subjects on flibanserin 100 mg QD than those on placebo experienced a
shift in serum glucose and serum cholesterol from normal at baseline to outside the reference
range during treatment (Table 48).
Table 48: Subjects with a laboratory shift from normal at baseline to outside the reference range at
last value (by randomized treatment), phase 3 controlled HSDD trials
Treatment

N

Decrease

Increase

n (%)

n (%)

Glucose (70-120 mg/dL)
Placebo

911

13 (1.4)

13 (1.4)

FLI total

1,012

21 (2.1)

22 (2.1)

Placebo

916

23 (2.5)

22 (2.4)

FLI total

997

47 (4.7)

21 (2.1)

Cholesterol, total (125-352 mg/dL)

Source: NDA 22-526 submission 000, ISS, Table 3.2, pages 457 and 458

7.4.2.4.3 Outlier Analysis
More flibanserin treated subjects experienced possibly clinically significant abnormalities (i.e.,
extreme outliers) in serum glucose and transaminases (AST and ALT) than those on placebo (
Table 49).
Table 49: Frequency of subjects with possible clinically significant laboratory
abnormalities by randomized Treatment – phase 3 placebo-controlled HSDD trials
Parameter (outlier range)/

N

Decrease

Increase

913

2 (0.2)

3 (0.3)

1,017

1 (0.1)

11 (1.1)

Placebo

908

0

2 (0.2)

FLI 100 mg daily

1016

0

6 (0.6)

Placebo

912

0

2 (0.2)

FLI 100 mg daily

1019

0

5 (0.5)

Treatment
Glucose (<50 or >140 mg/dL)
Placebo
FLI 100 mg daily
AST/GOT (>2X ULN)

ALT/GPT (>2X ULN)

Source: NDA 22-526 submission 000, ISS, Table 3.3, pages 491 and 492.

Reviewer’s comments:
• Comparing
Table 47, Table 48 and Table 489 there are no laboratory values that
consistently show a positive signal.
• Glucose showed notable changes in two of three analyses and will be discussed
further in the next section.
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• Cholesterol also showed greater shift in flibanserin than placebo subjects; however,
the shift was a decrease, which would not be considered a safety concern.
• Because a greater proportion of subjects on flibanserin experienced a possibly
clinically significant increase in serum transaminases, liver function tests will be
examined more closely in Section 7.4.2.4.5.

7.4.2.4.4 Analysis of Serum Glucose
The phase 3 placebo-controlled HSDD laboratory database was examined for the incidences of a
normal baseline serum glucose shifting to extreme outlier status (i.e., >140 mg/dL) while on
treatment. As shown in Table 50, the incidence of such a shift was similar between flibanserin
100 mg daily and placebo. This was true for both the phase 3 placebo-controlled HSDD trials as
well as the double-blind phase of the HSDD randomized withdrawal study.
Table 50: Percentage of subjects with normal baseline who developed on-treatment serum glucose
>140 –phase 3 placebo-controlled HSDD trials
(by randomized treatment)
Placebo

25 BID

50 qhs

50 BID

100 qhs

Phase 3 placebo-controlled HSDD Trials
N
Glucose >140

n (%)

916

458

617

398

619

3 (0.3)

1 (0.2)

6 (1.0)

2 (0.5)

3 (0.5)

Double-blind phase of HSDD randomized withdrawal study (511.74)
N
Glucose >140

n (%)

170

N/A

0

N/A

115

2 (1.1)

N/A

0

N/A

1 (0.8)

No subject with a normal baseline developed a serum glucose >200 during treatment.
Reviewer’s comments:
• Fasting plasma glucose >140 mg/dL was an exclusion criterion for all phase 3 HSDD
trials.
• Flibanserin does not appear to cause clinically significant increases in serum glucose
among subjects with normal glucose (i.e., fasting serum glucose <120 mg/dL) at
baseline.

7.4.2.4.5 Analysis of Liver Function Tests
7.4.2.4.5.1 Phase 3 placebo-controlled HSDD database

The phase 3 placebo-controlled HSDD database was searched for extreme serum transaminase
outliers. Rates were similar across treatment groups (Table 51). Importantly, no subject
experienced a concomitant elevation in alkaline phosphatase and transaminase. Serum bilirubin
and GGT were not monitored during the phase 3 trials.
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Table 51: Subjects [n (%)] with normal baseline values who developed abnormalities in serum
transaminase values on-treatment, phase 3 placebo-controlled HSDD trials
Parameter
(normal
range)

Range
above
normal

Placebo

25 BID

50 qhs

50 BID

100 qhs

Phase 3 placebo-controlled HSDD Trials
Total N

912

459

623

391

625

ALT

>3X ULN

1 (0.1%)

2 (0.4%)

0

2 (0.5%)

1 (0.3%)

(6-34 U/L)

>5X ULN

0

0

0

0

0

AST

>3X ULN

1 (0.3%)

0

0

1 (0.2%)

0

(9-34 U/L)

>5X ULN

0

0

0

0

0

Alk Phos

>1.5X ULN

1 0.1%)

1 (0.2%)

0

0

0

(31-123 U/L)
Double-blind phase of HSDD randomized withdrawal trial (Study 511.74)
Total N

159

NA

148

>3X ULN

0

0

>5X ULN

0

0

AST

>3X ULN

0

0

(9-34 U/L)

>5X ULN

0

0

Alk Phos

>1.5X ULN

0

0

ALT
(6-34 U/L)

(31-123 U/L)
Source: Clinical Reviewer composite table.

Reviewer’s comments:
• One subject on placebo and one subject on flibanserin 50 mg BID experienced
simultaneous increases in both AST and ALT during treatment.
• Serum bilirubin and GGT were not monitored during the phase 3 trials.
• Isolated occurrences of an elevation in serum ALT or AST >3X ULN but <5X ULN
without a concomitant increase in serum alkaline phosphatase are not cause for
concern. There is no signal in the HSDD database to date that flibanserin has the
potential to cause clinically significant hepatotoxicity. In future clinical trials,
however, this reviewer would recommend that serum bilirubin also be measured to
more completely assess flibanserin’s effect, if any, on the liver.

7.4.2.5 Hormone Parameters
7.4.2.5.1 Median change from baseline
There was no clinically meaningful difference in mean or median change from baseline in any
hormone parameter between flibanserin 100 mg daily and placebo groups.
7.4.2.5.2 Transitions outside the reference range
A larger percentage of subjects on flibanserin 100 mg daily experienced an increase in sex
hormone binding protein (SHBG) outside the reference range than those on placebo (
Table
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52). Otherwise, there was no difference between flibanserin and placebo groups in hormone
parameters.
Table 52: Frequency of patients with normal values at baseline who developed values
outside the reference range at last value on treatment (by randomized treatment), phase 3
placebo-controlled HSDD trials
Parameter (ref
range)/Treatment

N

Decrease n (%)

Increase

Sex hormone binding protein (40-120 nmol/L)
Placebo
FLI 100 mg daily

930

16 (1.7)

55 (5.9)

1,024

14 (1.4)

99 (9.7)

Source: NDA 22-526 submission 000, ISS, Table 3.2, page 475

7.4.2.5.3 Outlier Analysis
Of subjects with normal baseline values, more subjects on flibanserin 100 mg daily experienced
possibly clinically significant increases in SHBG while on treatment than those on placebo (
Table 53).
Table 53: Frequency of patients with possible clinically significant laboratory
abnormalities at end of treatment, phase 3 placebo-controlled HSDD trials
Parameter (outlier
range)/Treatment

N

Decrease

Increase

Sex hormone binding protein (<40 or >120 nmol/L)
Placebo
FLI 100 mg daily

961

20 (2.1)

59 (6.3)

1,030

26 (1.5)

84 (8.1)

Source: NDA 22-526 submission 000, ISS, Table 3.3, page 495.

Reviewer’s comment:
The increases in SHBG observed among flibanserin-treated subjects cannot be
interpreted due to concomitant hormonal contraceptive use and the subsequent impact
of such use; however, small increases in SHBG are not considered to be clinically
significant. Otherwise, there is no evidence that flibanserin has any clinically significant
effect on serum hormone parameters.

7.4.3 Vital Signs
7.4.3.1 Mean Change from Baseline
Flibanserin 100 mg qhs did not result in clinically significant change from baseline to end of
treatment in any vital sign parameter compared to placebo (see Table 54).
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Table 54: Final On-Treatment Change from baseline in seated blood pressure and pulse –phase 3
placebo-controlled HSDD trials
Placebo

FLI 100 mg qhs

Systolic change from baseline
N

1,283

918

Mean

-0.5

-1.0

SD

11.3

11.4

Diastolic change from baseline
N
Mean
SD

1,283

918

0

-0.5

8.3

8.5

Pulse rate change from baseline
N

1,283

918

Mean

0.3

-0.5

SD

10

9.6

Source: NDA 22-526, submission 0005, submitted 1/21/10, Table 4.1.1.1.2

7.4.3.2 Outlier Analysis
A larger percentage of flibanserin-treated subjects experienced a clinically relevant (Applicantdefined) decrease in weight than those on placebo ( Table 55). Otherwise, there was no
difference in vital sign parameter outliers between flibanserin 100 mg qhs and placebo groups.
Table 55: Subjects [n(%)] with clinically relevant changes for blood pressure, pulse, and
weight - phase 3 placebo-controlled HSDD trials
Parameter (clinically relevant
criteria)
N

Placebo

FLI 100 mg qhs

1,360

1,001

Pulse rate (∆15 bpm, <50 bpm or >120 bpm)
Increase

1 (0.1)

0

Decrease

10 (0.7)

3 (0.3)

Systolic Blood Pressure (∆20 mmHg or <90 or >180 mmHg)
Increase

1 (0.1)

0 (0.0)

Decrease

11 (0.8)

3 (0.3)

Diastolic Blood pressure (∆15 mmHg or <50 or >105 mmHg)
Increase

5 (0.4)

3 (0.3)

Decrease

4 (0.3)

3 (0.3)

Weight (∆7% from baseline)
Increase

29 (2.1)

8 (0.8)

Decrease

26 (2.6)

51 (5.1)

Source: NDA 22-526, submission 000, SCS, Table 4.1.1.1: 1, page 134
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Reviewer’s comments:
• Clinically relevant changes in vital signs were defined by the Applicant as follows:
• Pulse must have increased or decreased 15 beats per minute (bpm) or more from
baseline at any subsequent visit and be out of normal range (<50 or >120), or
baseline pulse must have been above 120 bpm (in which case ∆15 bpm not
required).
• Baseline Systolic BP must have increased or decreased 20 mmHg or more from
baseline and be out of normal range (<90 or >180).
• Baseline Diastolic BP must have increased or decreased 15 mmHg or more from
baseline and be out of normal range (<50 or >105).
• Weight: change of ≥7% from baseline at any subsequent visit.
• Flibanserin may cause a moderate degree of weight loss compared to placebo; this is
not considered a significant safety concern. However, that information could be
included in labeling should the drug be approved in the future.

7.4.4 Electrocardiograms (ECGs)
7.4.4.1 Overview of ECG testing in the development program
(b) (4)

ECGs were read by the central ECG facility,
for Trials 511.70,
511.71, and 511.75. ECGs in trial 511.77 were ready locally, and therefore, were not integrated
into the ECG safety database. Change in ECG parameters was not stratified according to
flibanserin dose; all flibanserin doses were pooled by the Applicant.
Clinically relevant changes in ECG results were defined as follows:
• Notable HR increase defined as ≥25% increase and on-treatment HR >100 bpm and
notable HR decrease defined as ≥25% decrease and on-treatment HR <50 bpm
(subjects may experience both an increase and a decrease on-treatment)
• Notable PR interval increase defined as ≥25% increase and on-treatment PR interval
>200 ms
• Notable QRS interval increase defined as ≥10% increase and on-treatment QRS
interval >110 ms.
7.4.4.2 Standard analyses and explorations of ECG data
There was no meaningful difference in ECG parameters (mean change or development of
clinically relevant changes) between placebo and flibanserin-treated subjects, as shown in Table
56.
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Table 56: Mean change and frequency of subjects with clinically relevant changes in HR, PR and
QRS intervals on ECG – phase 3 Trials (511.70, 511.71, and 511.75)
Placebo

FLI

N =898

N =2,397

Notable HR change (bpm) (∆ >25% or HR <50 or >200 bpm)
Increase

0

6 (0.3)

Decrease

2 (0.2)

9 (0.4)

PR interval [ms]
Mean (SD) change
Notable PR increase (∆ >25% or PR
interval >200 ms)

-0.1 (11.5)

-0.1 (11.5)

0 (0.0)

2 (0.1)

QRS interval [ms]
Mean (SD) change
Notable QRS increase (∆>10% or
QRS >110 ms)

1.0 (5.6)

0.7 (5.8)

0 (0.0)

1 (0.1)

Source: NDA 22-526, submission 000, SCS, Table 4.1.3.1:1, page 139

Reviewer’s comment:
ECG data for all flibanserin dose groups were consolidated by the Applicant.

The number of subjects exceeding pre-defined QTcF interval thresholds while on treatment was
similar between treatment groups (see Table 57). More subjects on flibanserin experienced a
>30 msec increase in QTcF during treatment compared to those on placebo.
Table 57: Frequency of subjects exceeding QTcF thresholds on treatment and categorized mean
changes in QtcF intervals during treatment, phase 3 controlled HSDD trials
Placebo

Flibanserin

899

2,397

>450 msec

3 (0.3)

10 (0.7)

>480 msec

0

1 (0.0)

>500 msec

0

0

898

2397

∆ >30 msec

11 (1.2)

55 (2.3)

∆ >60 msec

0

0

QTcF threshold [N(%)]
N

QTcF mean change [msec]
N

Source: NDA 22-526, submission 000, ISS, Table 4.1.6, page 1569 and 4.1.8, page 1571

Reviewer’s comment:
The fact that a slightly greater percentage of flibanserin-treated subjects experiencing an
increase in QTcF ≥30 msec compared to baseline is unlikely to be of clinical significance.
It is reassuring that no subject in either treatment group developed an increase in QTcF
interval ≥60 msec during treatment.
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7.4.4.3 Additional Exploration – effect of flibanserin on the QT interval
The effects of flibanserin on QT interval in healthy female and male subjects (aged 18-50 years)
was assessed in a double-blind, randomized, placebo and active (moxifloxacin)-controlled, fourway crossover study (Study 511.90). The protocol for this thorough QT study had been
reviewed by FDA.
Fifty-six subjects were enrolled and received a total of four treatments (shown below). Each
treatment was separated by a 14–day washout period.
• Treatment A: flibanserin 50 mg BID x 5 days
• Treatment B: flibanserin 100 mg tid x 5 days
• Treatment C: placebo x 5 days
• Treatment D: single dose of moxifloxacin 400 mg
Flibanserin 50 mg BID was studied because it was assumed to be the therapeutic dose at the time
the trial was conducted. A 100 mg tid flibanserin dose was expected to achieve 3.3-fold higher
maximum steady-state plasma concentrations than the therapeutic dose and therefore would
exceed concentrations observed when flibanserin is co-administered with a potent CYP3A4
inhibitor (i.e., 1.7-fold). Doses greater than 100 mg tid were deemed unsafe to administer to
healthy volunteers.
The primary endpoint was the mean time-matched change from baseline in QTcI interval over
0.5 to 4 hours (based on ECGs at 0.5, 1, 1.5, 2, 3 and 4 hours) following administration of
placebo or flibanserin. QTcI is the individual subject corrected QT interval length. The 0.5-4
hour post-administration time window was selected for the primary time point to coincide with
expected Cmax for flibanserin and its metabolites (between 0.5 and 4 hours).
7.4.4.3.1 Pharmacokinetic results
Exposure to flibanserin and its primary metabolites following administration of the therapeutic
and supratherapeutic flibanserin doses is shown in Table 58. A 100 mg tid dose of flibanserin led
to an approximately two-fold increase in flibanserin exposure.
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Table 58: Comparison of pharmacokinetic parameters of flibanserin and major metabolites by
dose regimen, study 511.90
50 mg BID

100 mg tid

Ratio of means
(100 mg tid: 50 mg BID)

Geometric Mean

Geometric Mean

Flibanserin
AUC τ,SS [ng·h/mL]

1160

2670

2.3

Cmax,ss [ng/mL]

233

565

2.4

BIMA 23 BS
AUCτ,SS [ng·h/mL]

208

575

2.8

Cmax,ss [ng/mL]

28

89.9

3.2

BIML 7 ZW
AUCτ,SS [ng·h/mL]

785

1890

2.4

C max,ss [ng/mL]

201

495

2.5

TFMPP
AUC τ,SS [ng·h/mL]

26.1

50.8

1.9

C max,ss [ng/mL]

3.57

8.52

2.4

Source: NDA 22-526, submission 000, 511.90 study report, Table 11.5.2.2.1:1 – 11.5.2.2.4:1

7.4.4.3.2 Pharmacodynamic results
The upper limit of the two-sided 90% confidence intervals was less than 10 ms at both
flibanserin dose levels, indicating no clinically relevant increase in the QTc interval following
administration of 50 mg BID and 100 mg tid flibanserin compared with placebo (Table 59).
Table 59: Least-squares mean (LSM) changes from baseline in QTcI interval [ms] over 0.5 to 4 h
Treatment

N

LSM (90% CI)

Placebo-corrected LSM
change from baseline
(90% CI)

p-value

Placebo

54

-3.47 (-4.92, -2.02)

FLI 50 BID

56

-3.74 (-5.17, -2.31)

-0.27 (-1.82, 1.28)

0.7737

54
-3.38 (-4.84, -1.93)
0.09 (-1.47, 1.64)
FLI 100 tid
Source: NDA 22-526, submission 000, 511.90 study report, Table 12.5.1.1:1

0.9264

No deaths or serious adverse events occurred during the trial. Two female subjects discontinued
due to adverse events (dizziness/nausea, and moderate hypoaesthesia/severe gait disturbance,
respectively) following administration of the 100 mg tid flibanserin dose.
The most common adverse events (those occurring in >1% of flibanserin-treated subjects) were
dose-related (see Table 60).
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Table 60: Adverse Events Occurring in >1% Flibanserin-treated Subjects, trial 511.90
Preferred term

Placebo

FLI 50 BID

FLI 100 tid

N (%)

54 (100)

56 (100)

56 (100)

Any AE

22 (40.7)

29 (51.7)

36 (64.2)

Fatigue

6 (11.1)

9 (16.1)

19 (33.9)

Dizziness

3 (5.5)

4 (7.1)

15 (26.7)

Nausea

2 (3.7)

1 (1.7)

14 (25.0)

Headache

7 (12.9)

8 (14.2)

13 (23.2)

Syncope

0

0

1 (1.8)

Dizziness postural

0

0

1 (1.8)

0
1 (1.8)
Circulatory collapse
Source: NDA 22-526, submission 000, 511.90 study report, Table 12.2.2:1

0

Reviewer’s comments:
The FDA QT-Interdisciplinary Review Team (QT-IRT) reviewed Study 511.90 and provided
the following comments:
• The therapeutic dose used in this study (50 mg BID) produces subtherapeutic
Cmax values. The supratherapeutic dose (100 mg tid) produces flibanserin mean
Cmax values 1.2-fold higher than the mean flibanserin Cmax for the therapeutic
dose (100 mg qd).
• Therefore, the “supratherapeutic” dose used in this study can be considered to
provide therapeutic Cmax. At these therapeutic concentrations there are no
detectable prolongations of the QT-interval.
• No significant QT prolongation effect of flibanserin (50 mg BID and 100 mg tid)
was detected in this TQT study.
Although the “worst-case” scenario flibanserin exposure (e.g., exposure in the setting of
flibanserin co-administered with a strong CYP3A4 inhibitor) was not achieved, it is
reassuring that doses three-fold higher than the proposed therapeutic dose showed no
increase in QT interval over placebo.

7.5 Other Safety Explorations
7.5.1 Exposure-Response Relationship for Adverse Events
In phase 1 studies in which supra-therapeutic doses of flibanserin were investigated, doseproportionality of common adverse events was evident. Adverse event data from a multiple dose
phase 1 pharmacokinetic study in healthy male and female volunteers (Study 511.2) are shown in
as an example (Table 61). Figure 2 displays the exposure-response for adverse events from that
trial.
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Table 61: Frequency of Treatment-Emergent Adverse Events - Study 511.2
Preferred term

PLACEBO

FLI 20 mg
tid

FLI 50 mg BID

FLI 50 mg tid

FLI 100 mg
BID

FLI 100 mg tid

20 (100)

12 (100)

12 (100)

12 (100)

12 (100)

13 (100)

Headache

4 (20)

7 (58.3)

2 (16.7)

5 (41.7)

5 (41.7)

7 (53.9)

Dizziness

1 (5)

3 (25)

1 (8.3)

3 (25)

6 (50)

7 (53.9)

Fatigue

2 (10)

3 (25)

3 (25)

6 (50)

8 (66.7)

8 (61.5)

Nausea

0

0

0

1 (8.3)

1 (8.3)

3 (23.1)

N(%)

Source: NDA 22-526, submission 000, 511.2 study report, Table 10.2.1: 1

Figure 2: Exposure-Response for Adverse Events in Phase 1 Dose-Finding Study 511.2
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Source: DRUP Clinical pharmacology review of NDA 22-526

Common adverse events exhibited a clear dose-response relationship in the four phase 3 placebocontrolled HSDD trials (Studies 511.70, 511.71, 511.75 and 511.77). Figure 3 shows the
frequency of AEs by AUC at steady state.
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Figure 3: Exposure-Response for AEs in Placebo-Controlled, Phase 3 HSDD Clinical Trials
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7.5.2 Time Dependency for Adverse Events
The Applicant analyzed the cumulative event rate for common AEs of dizziness, nausea and
fatigue. The majority of the most common adverse events occurred within the first two weeks of
treatment (Table 62).
Table 62: Time of onset and duration of select AE’s, Phase 2/3 placebo-controlled HSDD trials
Placebo

FLI 100 qhs

Median time of first onset (days)

4.0

15.0

Median duration of AE (days)

8.5

18.5

Median time of first onset (days)

7.0

9.0

5

6

Median (days)

5.0

16.0

Median Duration (days)

24

42.5

Median (days)

2

1

Dizziness

Nausea
Median duration (days)
Fatigue

Somnolence
Median Duration (days)
31
50
Source: NDA 22-526, submission 000, ISS, Table 4.4.2.1, page 1585
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7.5.3 Drug-Demographic Interactions
7.5.3.1 Race
The majority of subjects in the phase 3 HSDD trials were white (Table 1). The incidence of the
most common treatment emergent adverse events is shown by racial subgroup in Table 63.
Table 63: Frequency [N(%)]of most common treatment-emergent adverse events by racial
subgroup, phase 3 HSDD Trials
White

Black

Asian

PLACEBO

FLI 100 qhs

PLA

FLI 100 qhs

PLA

FLI 100 qhs

N

916 (92.9)

898 (91.6)

58 (5.9)

68 (6.9)

12 (1.2)

14 (1.4)

Any AE

572 (62.4)

637 (70.9)

24 (41.4)

34 (50.0)

9 (75.0)

11 (78.6)

Dizziness

27 (2.9)

115 (12.8)

0

1 (1.5)

0

1 (7.1)

Nausea

45 (4.9)

104 (11.6)

2 (3.4)

6 (8.8)

0

5 (35.7)

Fatigue

66 (7.2)

104 (11.6)

2 (3.4)

5 (7.4)

0

1 (7.1)

Somnolence

24 (2.6)

82 (9.1)

1 (1.7)

11 (16.2)

0

2 (14.3)

Source: NDA 22-526, submission 000, ISS, Table 5.1.1.1, page 1836 - 1915

Reviewer’s comment:
It does not appear that flibanserin is less well-tolerated in minority subjects than in
whites. However, the sample size of non-white subjects is small.

7.5.3.2 Age
Nearly 90% of subjects in the phase 3 HSDD trials were between ages 18 and 44 years. No
difference among the most common treatment emergent adverse events was apparent when
assessed by age group (18-34 years; 35-44 years; >45 years).
7.5.3.3 Body Mass Index (BMI)
The majority of subjects (54%) enrolled in the phase 3, placebo-controlled HSDD trials were of
normal weight. The incidence of the most common adverse events (dizziness, nausea, fatigue,
somnolence) was similar among BMI sub-groups (Table 64).
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Table 64: Most Commonly Reported Adverse Events according to Baseline BMI,
phase 3 placebo-controlled HSDD trials
PLACEBO
Total treated [N (%)]
1005 (100%)
Underweight (BMI <18.5)
19 (1.9)
Normal weight (BMI 18.5-25)
555 (55.2)
Overweight (BMI 25-30)
256 (25.4)
Obese (>30)
175 (17.4)
Dizziness
Underweight (BMI <18.5)
0
Normal weight (BMI 18.5-25)
13 (2.3)
Overweight (BMI 25-30)
10 (3.9)
Obese (>30)
4 (2.3)
Nausea
Underweight (BMI <18.5)
1 (5.3)
Normal weight (BMI 18.5-25)
24 (4.3)
Overweight (BMI 25-30)
13 (5.1)
Obese (>30)
7 (4.0)
Fatigue
Underweight (BMI <18.5)
1 (5.3)
Normal weight (BMI 18.5-25)
39 (7.0)
Overweight (BMI 25-30)
15 (5.9)
Obese (>30)
13 (7.4)
Somnolence
Underweight (BMI <18.5)
2 (10.5)
15 (2.7)
15 (2.7)
Overweight (BMI 25-30)
2 (0.8)
Obese (>30)
7 (4.0)
Source: NDA 22-526, submission 000, ISS, Table 5.1.3.1, page 1999 - 2096

FLI 100 qhs
997 (100%)
23 (23)
521 (52)
255 (26)
198 (20)
0
76 (14.6)
26 (10.2)
18 (9.1)
3 (13.0)
61 (11.7)
36 (14.1)
19 (9.6)
3 (13.0)
60 (11.5)
23 (9.0)
24 (12.1)
1 (4.3)
49 (9.4)
28 (11.0)
17 (8.6)

Reviewer’s comment:
There is no signal that flibanserin safety is adversely affected by a patient’s BMI.

7.5.4 Drug-Disease Interactions
7.5.4.1 Hepatic impairment
7.5.4.1.1 Phase 3 database
For the analysis of the phase 3 safety database, the Applicant defined hepatic impairment as
serum ALT or AST >3 times the upper limit of normal (>3X ULN). In the phase 3 trials, there
were 6 subjects with values that met these criteria at screening. However, on repeat testing, 3
subject’s values were within the normal range, and 3 subjects had hepatic enzyme values that
were <2 times the ULN (which was the limit allowed for inclusion into the trial). All six were
subsequently enrolled in the clinical trials.
Reviewer’s comment:
Adverse event data for these subjects were reviewed and found to be consistent with
those observed for the general treated population.
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7.5.4.1.2 Phase 1 investigation
The effect of mild hepatic impairment (Child Pugh score of 6-8 points) and moderate hepatic
impairment (Child Pugh score >8 points) on flibanserin pharmacokinetics was evaluated in a
single-dose, open-label phase 1 clinical trial (Study 511.67). Twenty-eight subjects (10 with mild
liver impairment, 4 with moderate impairment and 14 healthy gender, weight- and age-matched
controls) received a single oral dose of flibanserin 50 mg.
7.5.4.1.2.1 Pharmacokinetics

Flibanserin exposure increased 4.5-fold in subjects with mild hepatic impairment and 2.6-fold in
those with moderate impairment compared to healthy controls. The terminal half-life was longer
in hepatically impaired subjects (26 hrs vs. 10 hrs in matching healthy controls). With data from
only four subjects in the moderate group, meaningful interpretation of the results in women with
moderate hepatic impairment is not possible.
7.5.4.1.2.2 Pharmacodynamics

In Study 511.67, five subjects reported a total of seven AEs after administration of a single dose
of flibanserin 50 mg (Table 65). None were rated as severe intensity. There were no SAEs or
deaths.
Table 65: AEs with a Single 50 mg Dose of Flibanserin in Study 511.67 (Hepatic Impairment)
Preferred Term

Healthy
(N=14)

Mild impairment
(N=10)

Moderate impairment
(N=4)

Total with adverse events

3

2

0

Headache

1

0

0

Dizziness

1

1

0

Somnolence

1

1

0

Fatigue

1

0

0

Rhinitis

1

0

0

Source: NDA 22-526, submission 000, 511.67 study report, Table 15.3.2: 3, p 149

There were no clinically relevant laboratory findings.
Reviewer’s comment:
There was no apparent difference in tolerability of flibanserin between normal subjects
and subjects with hepatic impairment. However, the sample size in this single dose
study was small.
The Applicant recommends, and this reviewer agrees, that flibanserin not be used in
subjects with hepatic impairment.

7.5.4.2 Renal impairment
7.5.4.2.1 Phase 3 database
For purposes of screening in the phase 3 HSDD program, the Applicant defined renal
impairment as a history of renal failure, blood urea nitrogen (BUN) ≥30 mg/dL, plasma
creatinine ≥2 mg/dL, or known history of chronic glomerulonephritis. Subjects with renal
impairment were excluded from study participation. However, one subject in the phase 3 HSDD
trials met the Applicant’s pre-defined criteria for renal impairment, was enrolled and randomized
to flibanserin 50 mg b.i.d., and experienced no AEs.
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7.5.4.2.2 Phase 1 investigation
The effect of mild-to-moderate (creatinine clearance [CrCl] 30 – 80 mL/min) and severe (CrCl
<30 mL/min) renal impairment on flibanserin pharmacokinetics was evaluated in a single-dose,
open-label, parallel group comparison trial (Study 511.96). Seven patients with mild-tomoderate renal impairment and 9 patients with severe renal impairment were compared to 16
healthy subjects matched by gender, age, weight, and height. Four additional subjects with mildto-moderate impairment were included without matching partner (these subjects were included in
the safety analysis only). All subjects received a single oral dose of 50 mg flibanserin.
Systemic exposure to flibanserin was not affected by renal impairment (AUC 1.1-fold greater in
subjects with mild renal impairment and 1.2-fold higher in severely impaired compared to
controls).
Although flibanserin exposure was unaffected by baseline renal function, adverse events were
reported more frequently among renally impaired subjects than in normal controls (
Table
66).
Table 66: Most common treatment-emergent adverse events according to baseline renal
function, Study 511.96
Preferred Term

Healthy
(N=16)

Renal impairment
(N=20)

Total with adverse events

6 (37.5)

12 (60)

Dizziness

2 (12.5)

5 (25)

Fatigue

1 (6.3)

5 (25)

Headache

1 (6.3)

4 (20)

Somnolence

1 (6.3)

4 (20)

Nausea

1 (6.3)

4 (20)

0

2 (10)

Vomiting

Source: NDA 22-526, submission 000, 511.96 study report, Table 12.2.2:1, page 93

No clinically significant changes in laboratory parameters or vital signs were noted during drug
treatment in any healthy or renally impaired subject.
Reviewer’s comment:
The Applicant concludes that no dosing adjustment is necessary for renally impaired
subjects. The DRUP clinical pharmacology reviewer agrees with the Applicant’s
conclusion.

7.5.5 Drug-Drug Interactions
7.5.5.1 CYP2D6 Inhibition
Because CYP2D6 is involved in flibanserin metabolism, a phase 1 study (511.87) in healthy
male and female subjects was performed to assess the effect of impaired CYP2D6 function on
flibanserin pharmacokinetics. Flibanserin was administered alone to CYP2D6 poor
metabolizers, or co-administered with a CYP2D6 inhibitor (paroxetine) to CYP2D6 extensive
metabolizers. Paroxetine was used to also determine whether flibanserin together with an SSRI
produces symptoms of a serotonin syndrome.
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Nineteen extensive metabolizers (EMs) of CYP2D6 received flibanserin 50 mg b.i.d. alone, and
in combination with paroxetine 40 mg q.d. in a randomized, two-way crossover design, as
follows:
Treatment A (Flibanserin alone): Oral administration of flibanserin 50 mg BID for 4 days
followed by a morning dose on study day 5.
Treatment B (Flibanserin + Paroxetine): Oral administration of flibanserin 50 mg BID for 6 days
(study days 8-13) followed by a morning dose of 50 mg flibanserin ?? on study day 14, plus oral
administration of paroxetine (20 mg daily on study days 1-3), followed by 40 mg daily on study
days 4-16), and then 20 mg daily on study days 17-19. Dosing regimen in treatment B is shown
in Figure 4.
Figure 4: Dosing regimen, Treatment B, study 511.87

Source: NDA 22-526, submission 000, 511.87 study report, page 44

Treatments A and B were separated by a wash-out period of at least 10 days.
Twelve CYP2D6 poor metabolizers (PM’s) were treated with flibanserin 50 mg b.i.d. alone for
6 days followed by a morning dose on study day 7 (Treatment C).
Pharmacokinetics: No significant difference in exposure to flibanserin or its two major
metabolites (BIMA 23 BS and BIML 7 ZW) was noted when flibanserin was co-administered
with a CYP2D6 inhibitor or when administered alone to CYP2D6 poor metabolizers. Exposure
to the minor metabolite, TFMPP, increased significantly in both CYPD6 PM’s and in EMs
receiving a concomitant CYP2D6 inhibitor (AUC increased 4-fold and 5-fold, respectively).
Reviewer’s comment:
As TFMPP is not a major metabolite of flibanserin, both the clinical and clinical
pharmacology reviewers agree that increased exposure to TFMPP is not clinically
significant.

Pharmacodynamics: There were no serious adverse events or deaths during the trial. Flibanserin
was better tolerated in extensive metabolizers than in PMs, and in EMs when administered alone
rather than with paroxetine. The most common adverse events for PMs and EMs are shown in
Table 67 and Table 68, respectively.
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Table 67: Most common treatment-emergent adverse events by treatment received,
Extensive Metabolizers, study 511.87
Preferred Term

FLI alone

PAR + FLI

Total with adverse events

8 (42.1)

17 (89.5)

Fatigue

1 (5.3)

12 (63.2)

Headache

2 (10.5)

6 (31.6)

Nausea

1 (5.3)

3 (15.8)

Source: NDA 22-526, submission 000, 511.87 study report, Table 15.3.1: 3

Table 68: Most common treatment-emergent adverse events by treatment received, Poor
Metabolizers, study 511.87
Preferred Term

FLI alone

Total with adverse events

8 (66.7)

Fatigue

3 (25.0)

Hyperhidrosis

3 (25)

Urinary frequency

3 (25)

Source: NDA 22-526, submission 000, 511.87 study report, Table 15.3.1: 3

No changes in vital signs were observed during any treatment period.
To assess for possible signs of serotonin syndrome, an 18-item questionnaire to evaluate for
possible signs and symptoms was administered. There was no significant difference in total
score when flibanserin was administered alone or with paroxetine to CYP2D6 poor metabolizers.
Finally, the Applicant performed an exploratory analysis of the effect of flibanserin alone and
with paroxetine on bleeding risk (since both drugs are serotonin inhibitors and could potential
affect platelet uptake of serotonin). In this study, flibanserin administration was not found to
increase bleeding time.
Reviewer’s comments:
• Results of this study suggest that a CYP2D6 inhibitor such as paroxetine does not
significantly alter exposure to flibanserin or its primary metabolites.
• Combined administration of flibanserin and an SSRI does not appear to be welltolerated as evidence by high rate of adverse effects with combination therapy.

7.5.5.2 CYP3A4 Inhibition
Because flibanserin is metabolized primarily by CYP3A4, the Applicant performed a phase 1
study of the effect of a potent CYP3A4 inhibitor (ketoconazole) on the pharmacokinetics of
flibanserin and its major metabolites (Study 511.111). In this open-label, randomized, two-way
crossover study, 24 healthy female subjects received a single dose of flibanserin 50 mg alone or
following pre-treatment with ketoconazole 400 mg daily for three days. There was a 14 day
wash-out period between treatments.
7.5.5.2.1 Pharmacokinetic Results
Exposure to flibanserin and its major metabolites increased significantly following ketoconazole
administration (AUC increased 4.5 times over that observed for flibanserin administered alone,
and Cmax increased 1.9 times). The formation of its minor metabolite, TFMPP, decreased to
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near negligible levels. This indicates that the metabolism of flibanserin is inhibited markedly
when given in the presence of a strong CYP3A4 inhibitor.
Reviewer’s comment:
According FDA’s draft Guidance to Industry on Drug Interactions Studies, the Agency
recommends that an Applicant evaluate the effect of other CYP3A4 inhibitors if there is a
significant interaction in the presence of a strong CYP3A4 inhibitor, in order to determine
if a dose adjustment is needed. However, the Applicant did not evaluate the effect of
mild or moderate CYP3A4 inhibitors on flibanserin.

7.5.5.2.2 Pharmacodynamic Results
Flibanserin combined with ketoconazole was poorly tolerated. The proportion of adverse events
was significantly greater when the drugs were combined than when either was administered
alone (Table 69). Dizziness, nausea and vomiting, and syncope were notably more common
with concomitant administration of ketoconazole and flibanserin.
Table 69: Frequency of Subjects with Adverse Events by Treatment - Study 511.111
Preferred Term

Ketocon+FLI

FLI alone

Ketocon alone

Total N

24

21

24

Any AE

23 (95.8)

17 (81)

13 (54.2)

Dizziness

15 (62.5)

5 (23.8)

0

Fatigue

11 (45.8)

12 (57.1)

7 (29.2)

Nausea

8 (33.3)

2 (0.5)

0

Somnolence

7 (29.2)

6 (28.6)

0

Vomiting

4 (16.7)

1 (4.8)

0

Headache

3 (12.5)

4 (19.0)

7 (29.2)

Syncope

1 (4.2)

0

0

Bold = AE more common with ketoconazole + flibanserin

Source: NDA 22-526, submission 000, 511.111 Study Report, Table 15.3.2: 3, p 120

Vital signs (blood pressure and pulse), recorded after five minutes in the supine position, were
monitored at several time points on dosing days. No subject had a systolic BP <90 or pulse >100
at any time point.
Reviewer’s comments:
• This drug interaction study used a dose lower than the proposed therapeutic dose of
flibanserin (i.e., 100 mg qhs). It is likely that systemic flibanserin exposure would
have been greater and tolerability worse following co-administration of ketoconazole
with flibanserin 100 mg qhs.
• Orthostatic vital signs were not measured during the trial. Routine vital signs for the
subject who experienced syncope were normal during treatment. Vital signs during
the episode of syncope were not provided.
• The Applicant recommends that flibanserin not be used by women taking strong
CYP3A4 inhibitors. The effect of mild-moderate CYP3A4 inhibitors on flibanserin
metabolism is not known.
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• The Division is concerned that labeling alone may not be enough to prevent subjects
from inadvertently taking flibanserin with a CYP3A4 inhibitor, and the consequences
of concomitant administration could be serious.

7.5.5.3 Commonly used prescription drugs or substances
7.5.5.3.1 Selective Serotonin Reuptake Inhibitors and Selective Norepinephrine Reuptake
Inhibitors (SRI/SNRI)
Although concomitant use of SSRI/SNRIs was prohibited per protocol in the phase 3 placebocontrolled trials, 2.8% (28/1001) of subjects in the flibanserin 100 mg qhs group and 1.7%
(23/1360) of placebo subjects used an SSRI/SNRI during the trials. More subjects taking a
concomitant SSRI/SNRI experienced an adverse event than those on flibanserin or placebo
alone. The combination of flibanserin with an SSRI/SNRI significantly increased the frequency
of anxiety, dizziness, insomnia, increased blood pressure and paresthesias compared to an
SSRI/SNRI with placebo or to flibanserin alone (Table 70).
Table 70: Frequency of Subjects with Adverse Events by Treatment (Flibanserin with or without
an SSRI/SNRI) – Phase 3 Controlled HSDD Trials
FLI

FLI + SSRI/SNRI

PLACEBO

PLACEBO + SSRI/SNRI

N = 973

N = 28

N =1,337

N = 23

n (%)

n (%)

n (%)

n (%)

670 (68.9)

26 (92.9)

765 (57.2)

20 (87)

Anxiety

14 (1.4)

6 (21.4)

9 (0.7)

0

Depression

5 (0.5)

6 (21.4)

8 (0.6)

4 (17.4)

Dizziness

115 (11.8)

5 (17.9)

33 (2.5)

1 (4.3)

Insomnia

46 (4.7)

5 (17.9)

29 (2.2)

3 (13.0)

115 (11.8)

4 (14.3)

57 (4.3)

1 (4.3)

Somnolence

91 (9.4)

4 (14.3)

37 (2.8)

3 (13.0)

Blood Pressure increased

4 (0.4)

2 (7.1)

4 (0.3)

0

Paresthesia

6 (0.6)

1 (3.6)

1 (0.1)

0

Any Adverse Event

Nausea

Bold = AE more common with SSRI/SNRI + flibanserin

Source: NDA 22-526, submission 000, ISS, Table 5.2.4.1, pp 2706-64

7.5.5.3.2 Aspirin and/or NSAID use
There was no indication of a synergistic effect of NSAIDS and flibanserin on risk of hemorrhage
based on phase 3 HSDD trial data (see Table 71).
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Table 71: Frequency of subjects with adverse events by treatment (Flibanserin 100 mg qhs with or
without an NSAID) – phase 3 placebo-controlled HSDD Trials

Total with AEs

PLACEBO

PLA+NSAID

FLI 100 QHS

FLI 100 QHS +NSAID

N=1000

N=360

N=681

N =297

n (%)

n (%)

n (%)

n (%)

507 (50.7)

278 (77.2)

374 (54.9)

231 (77.8)

46 (4.6)
32 (8.9)
39 (5.7)
Hemorrhage (SMQ)
Source: NDA 22-526, submission 000, ISS, Table 5.2.2.3, pp 2578-9

26 (8.8)

However, phase 2 suggest a possible synergistic effect on risk of hemorrhage when NSAIDS are
used with doses of flibanserin >100 mg daily.
Table 72: Frequency of subjects with adverse events of hemorrhage by concomitant NSAID use –
phase 2 MDD and HSDD controlled trials, Female patients only
PLACEBO

<50 tdd

FLI 50 BID

FLI 100 BID

No NSAIDS
Total N
Hemorrhage (SMQ)

390

122

323

113

4 (1.0)

3 (2.5)

10 (3.1)

0

Yes NSAIDS
Total N
Hemorrhage (SMQ)

175

118

139

72

3 (1.7)

2 (1.7)

8 (5.8)

3 (4.2)

Source: NDA 22-526, submission 016, submitted 4/27/10, Table C.7.2: 1

Reviewer’s comment:
Data on risk of hemorrhage when flibanserin is combined with an NSAID are conflicting.
Overall, it does not appear to be a significant safety concern.

7.5.5.3.2 Hormonal Contraceptives
Women receiving flibanserin and using hormonal contraceptives tended to have slightly
higher overall rates of AEs compared to those taking placebo with a hormonal contraceptive.
Specific adverse events that occurred more frequently in subjects using both flibanserin and a
hormonal contraceptive compared to either drug alone represent a range of system organ classes,
as shown in Table 73.
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Table 73: Frequency of Subjects with Adverse Events by Treatment (Flibanserin with or without a
Hormonal Contraceptive) – Phase 3 Placebo-Controlled HSDD Trials
FLI 100 qhs

FLI 100 qhs + HC

PLACEBO

PLACEBO + HC

N = 556

N = 445

N = 775

N = 585

n (%)

n (%)

n (%)

n (%)

371 (66.7)

325 (73.0)

452 (58.3)

333 (56.9)

Dizziness

55 (9.9)

65 (14.6)

19 (2.5)

15 (2.6)

Fatigue

49 (8.8)

61 (13.7)

44 (5.7)

33 (5.6)

Nausea

59 (10.6)

60 (13.5)

31 (4.0)

27 (4.6)

Headache

60 (10.8)

60 (13.5)

75 (9.7)

52 (8.9)

Somnolence

46 (8.3)

49 (11.0)

22 (2.8)

18 (3.1)

Back pain

8 (1.4)

14 (3.1)

16 (2.1)

13 (2.2)

Migraine

4 (0.7)

12 (2.7)

7 (0.9)

10 (1.7)

Abdominal pain

7 (1.3)

11 (2.5)

7 (0.9)

4 (0.7)

Nocturia

2 (0.4)

10 (2.2)

2 (0.3)

1 (0.2)

Palpitations

2 (0.4)

8 (1.8)

4 (0.5)

2 (0.3)

Vertigo

3 (0.5)

7 (1.6)

4 (0.5)

0

Any Adverse Event

Bold = AE more common with hormonal contraceptive + flibanserin

Source: NDA 22-526, submission 000, ISS, Table 5.2.1.1, pp 2327- 85

Reviewer’s comment:
These data suggest that tolerability of flibanserin may be negatively impacted by
concomitant hormonal contraception use. Many oral contraceptives are classified as
weak CYP3A4 inhibitors, which could be one mechanism by which flibanserin tolerability
is adversely affected.

7.5.5.3.3 Triptans
Triptans were prohibited per protocol in the phase 3 placebo-controlled trials. Nonetheless, 3.6%
of subjects in the flibanserin 100 mg qhs group and 3.2% of placebo treated subjects used
triptans during the studies.
Reviewer’s comment:
Triptans are selective agonists for the vascular 5-HT1 receptor and cause
vasoconstriction. They are used in the treatment of migraine and cluster headaches.
Common treatment-emergent adverse reactions in clinical trials of sumatriptan for
migraine headaches among sumatriptan-treated subjects were atypical sensations (e.g.,
tingling), dizziness/vertigo and flushing.
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Concomitant use of flibanserin with a triptan was associated with an increased frequency of
several adverse events compared to taking either drug alone (Table 74).
Table 74: Frequency of Adverse Events in Flibanserin 100 Mg qhs vs. Placebo, by Triptan Use –
Phase 3 Placebo-Controlled HSDD Trials
FLI 100 qhs
N = 965

FLI 100 qhs +
triptan
N = 36

PLACEBO
N = 1,317

PLACEBO +
triptan
N = 43

n (%)

n (%)

n (%)

n (%)

663 (68.7)

33 (91.7)

758 (57.6)

27 (62.8)

Somnolence

88 (9.1)

7 (19.4)

38 (2.9)

2 (4.7)

URI

37 (3.8)

4 (11.1)

45 (3.4)

1 (2.3)

Depression

8 (0.8)

3 (8.3)

10 (0.8)

2 (4.7)

Anxiety

18 (1.9)

2 (5.6)

9 (0.7)

0

Irritability

20 (2.1)

2 (5.6)

18 (1.4)

1 (2.3)

Stress

8 (0.8)

2 (5.6)

2 (0.2)

0

34 (3.5)

2 (5.6)

42 (3.2)

0

Any Adverse Event

Menorrhagia

Bold = AE more common with triptan + flibanserin

Source: NDA 22-526, submission 000, ISS, Table 5.2.5.1, pp 2833- 91

Reviewer’s comment:
Most concerning from a safety perspective is the increased incidence of somnolence and
depression among subjects using flibanserin with a triptan.

7.5.5.3.4 Alcohol
In the phase 3 flibanserin trials, alcohol status was only captured at baseline and subjects were
classified as “drinker” or “non-drinker.” Alcohol use was not monitored during the treatment
portion of the studies.
The difference in the percentage of drinking and non-drinking flibanserin subjects who
experienced an AE was larger than the difference between drinking and non-drinking placebo
subjects. CNS-related adverse events were most frequent among subjects who were drinkers
assigned to flibanserin 100 mg qhs (see
Table 75). This suggests there may be a synergy
between flibanserin and alcohol use relative to the occurrence of these AEs.
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Table 75: Frequency of Adverse Events in Flibanserin 100 Mg qhs vs. Placebo, by Alcohol
Use – phase 3 Placebo-Controlled HSDD Trials
FLI 100 qhs

Placebo

Drinker

Non-drinker

Drinker

Non-drinker

Total N (%)

759 (75.8)

242

784 (77.5)

227

Any Adverse Event

551 (72.6)

145 (59.9)

491 (62.6)

125 (55.1)

Fatigue

90 (11.9)

20 (8.3)

54 (6.9)

14 (6.2)

Dizziness

100 (13.2)

20 (8.3)

20 (2.6)

7 (3.1)

Somnolence

77 (10.1)

18 (7.4)

18 (2.3)

8 (3.5)

Anxiety

19 (2.5)

1 (0.4)

7 (0.9)

0

Insomnia

44 (5.8)

7 (2.9)

24 (3.1)

5 (2.2)

Source: NDA 22-526, submission 000, ISS, Table 5.2.7.1, pp 3025 – 88

Reviewer’s comment: The Applicant acknowledges that alcohol use among women
receiving flibanserin may increase the rate of AEs and proposes

(b) (4)

7.5.5.3.5 Tobacco
Concomitant use of tobacco and flibanserin was evaluated in the phase 3 trials, because
tobacco is a commonly used substance and use with flibanserin may have a synergistic effect.
Smokers using flibanserin did not experience an increase in the total incidence of adverse events
compared to non-smokers. Select adverse events, shown in Table 76, were more common
among flibanserin smokers than flibanserin non-smokers and than both smokers and nonsmokers on placebo.
Table 76: Frequency of Adverse Events in Flibanserin 100 Mg qhs vs. Placebo, by Tobacco Use –
phase 3 Placebo-Controlled HSDD Trials
AE preferred term

FLI 100 qhs

Placebo

Smoker

Non-smoker

Smoker

Non-smoker

153

848

153

858

99 (64.7)

597 (70.4)

4 (2.6)

14 (1.7)

1 (0.7)

9 (1.0)

22 (14.4)

97 (11.4)

5 (3.3)

42 (4.9)

Gastroenteritis

4 (2.6)

9 (1.1)

2 (1.3)

13 (1.5)

Nervousness

2 (1.3)

4 (0.5)

1 (0.7)

1 (0.1)

Total N (%)
Any Adverse Event
Abdominal pain
Nausea

94 (61.4)

522 (60.8)

3 (0.4)
1 (0.7)
0
Mood swings
2 (1.3)
Source: NDA 22-526, submission 000, ISS, Table 5.2.6.1, pp 2958-3023.
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Reviewer’s comment:
These data suggest that smoking may adversely affect flibanserin tolerability; however,
there are no safety concerns identified with concomitant tobacco and flibanserin use.

7.6 Additional Safety Evaluations
7.6.1 Human Carcinogenicity
According to the DRUP pharmacology-toxicology reviewer, ‘in a mouse carcinogenicity study,
life-time administration of flibanserin to female mice resulted in a significant increase in the
incidence of malignant mammary tumors at drug exposure levels approximately 2 and 9 times
higher than those of women taking the recommended dose. Flibanserin is essentially nongenotoxic and does not increase serum prolactin levels in mice. However, flibanserin is a
serotonin receptor agonist/antagonist with significant effects on brain neurotransmitter
concentrations which may have indirect effects on the growth of initiated cells of the mammary
gland.
Flibanserin administration had no effect on mammary tumor incidence in rats, which is
reassuring and indicates that the effect in mice may be species specific. Furthermore, although
clearly drug and dose related, the mammary tumor incidence was not much greater than the
highest percent incidence in the historical controls.”
In the four placebo-controlled, phase 3 clinical trials there were two adverse event reports of
breast cancer – one in a subject receiving flibanserin 50 mg BID and one in a subject on placebo.
In the long-term, open-label safety extension studies (511.84 and 511.118), , a 45 year old female
subject assigned to flibanserin 25 mg BID was diagnosed with in situ carcinoma of the breast
during treatment. There were no other reports of breast cancer.
Reviewer’s comment:
The DRUP pharmacology/toxicology reviewer recommends that if the drug is approved, it
should not be used in women at an increased risk of breast cancer (i.e. personal or
strong family history). This reviewer agrees with this recommendation.

7.6.2 Human Reproduction and Pregnancy Data
7.6.2.1 Pregnancy
Pregnancy was an exclusion criteria in all HSDD trials and subjects were required to be using a
medically acceptable method of contraception for three months before trial enrollment and
during the trial. Still, as of November 17, 2009 (date of data-lock for 120 day safety update), a
total of 58 pregnancies were reported in phase 2/3 (17 in subjects receiving placebo and 41 in
subjects receiving flibanserin). Outcome is available for 46 of the 58 cases (Table 77).
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Table 77: Number of pregnancies that occurred on treatment – phase 2/3 HSDD trials
Placebo

Flibanserin

(total N=1,530)

(total N=4,815)

No. of pregnancies n(%)

17 (100)

44 (100)

Live Births

12 (70)

29 (66)

1 (6)

1 (2)

0

5 (11)

Therapeutic abortion

4 (23)

4 (9)

Unknown

3 (18)

3 (7)

0

2 (5)

Congenital Malformation/anomaly
Spontaneous abortiona

Other

b

Includes trials 511.68, .69, .70, .71, .74, .75, .77, .85 and .118
a- in the flibanserin group, 4 subjects were randomized to 50 mg qhs and 1 was randomized to 100 mg qhs
b – includes ectopic pregnancies
Source: NDA 22-526, submission 0008, submitted 2/25/10, Table 4: 1, p 39

The congenital anomaly that occurred in the flibanserin group was not specified.
Reviewer’s comments:
• The Applicant notes that in the general population, approximately 15-20% of known
pregnancies end in spontaneous abortion. Thus, the rate observed among
flibanserin-treated subjects is not higher than the background rate. The Applicant
also notes that there was no direct indication for a teratogenic potential in preclinical
studies.
• The Applicant recommends that flibanserin not be used in pregnant women.
• There are no data to date that flibanserin is associated with an increased risk of
spontaneous abortion or birth defects over background rate. This reviewer agrees,
though, that flibanserin should not be used during pregnancy.

7.6.2.2 Lactation
Lactating women were excluded from clinical trial participation.
The excretion of flibanserin into human milk has not been examined. According to the
Applicant, due to the chemical and pharmacokinetic properties of flibanserin, excretion in the
human breast milk must be expected. Data obtained in lactating rats after dosing with
radiolabeled flibanserin showed a milk to plasma ratio of 2.2 to 2.3 for drug-related radioactivity
including flibanserin
Reviewer’s comment:
The Applicant recommends, and this reviewer agrees, that flibanserin not be used by
nursing mothers.

7.6.3 Pediatrics and Assessment of Effects on Growth
Flibanserin is not indicated for patients <18 years of age. The Applicant is not pursuing a
pediatric indication.
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7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound
7.6.4.1 Overdose
No human overdoses of flibanserin have been reported except one non-serious AE of a woman
with HSDD (Subject 16711 in open-label extension Trial 511.84) who erroneously took two
100-mg tablets at night for 14 consecutive days after up-titration from 50 mg qhs; the only
symptom reported was moderate headache).
The side effects of flibanserin are dose-related, so overdosage may be expected to cause an
increase in incidence or severity of any of the reported adverse reactions. The Applicant
recommends that in the event of overdose,
.

(b) (4)

7.6.4.2 Drug Abuse Potential
According to the Applicant, because no signal of any dependence potential was observed in the
animal studies and in available AE data, no human trials to investigate flibanserin abuse have
been performed. In clinical HSDD trials, less than 1% of subjects over-used flibanserin (i.e. use
of >120% of prescribed study medication), which is less than or equal to the proportion overusing placebo.
Reviewer’s comments:
In a memorandum dated July 28, 2010, the FDA CSS concluded the following regarding
the abuse potential of flibanserin:
1. “The Sponsor did not conduct a thorough abuse potential assessment of
flibanserin. Although the Sponsor did submit data from limited abuse-related
preclinical studies and data from a human physical dependence study, the
Sponsor did not conduct a human abuse potential study. Additionally, an Abuse
Potential section was not included in the NDA.
2. Based on a review of clinical data submitted in the NDA (adverse events profile
and withdrawal symptoms upon drug discontinuation), flibanserin has central
nervous system (CNS) sedative properties and produces physical dependence.
These properties are suggestive of a drug with abuse potential.
3. However, in the absence of a human abuse potential study, it is not possible to
draw definitive conclusions about the abuse potential of flibanserin.”
The CSS provided the following recommendations to be conveyed to the Applicant:
“After a review of the materials submitted in the NDA, we conclude that flibanserin is
active in the CNS, has sedative properties and produces physical dependence. These
properties are suggestive of a drug with abuse potential. However, in the absence of a
human abuse potential study, it is not possible to draw definitive conclusions about the
abuse potential of flibanserin.
Thus, you should conduct a human abuse potential study in individuals with a history of
sedative abuse and, pursuant to 21 CFR 314.50(d)(5)(vii), submit a proposal to schedule
flibanserin in the Controlled Substances Act (CSA) and reasons for your proposal. CSS
is available to comment on the proposed design of the human abuse potential study.”
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Recommendations from CSS will be conveyed to the sponsor in the Complete Response
letter.

7.6.4.3 Withdrawal and Rebound
Because flibanserin is centrally acting, the Applicant examined the safety database for evidence
of withdrawal phenomena. Post-treatment adverse events were assessed for:
• The four weeks following treatment discontinuation in phase 3 studies 511.70, 511.71,
511.75 and 511.77
• The first four weeks of double-blind treatment in the randomized withdrawal study
511.74 (the first 24 weeks of this trial involved open-label flibanserin treatment;
subsequently, flibanserin responders participated in a 24-week double-blind placebocontrolled portion)
Adverse events that occurred more frequently following flibanserin discontinuation are shown in
Table 78.
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Table 78: Frequency of Subjects with Adverse Events Following Treatment Discontinuation —
Phase 3 Placebo-Controlled HSDD Trials
AE category
(SMQ) or
Preferred Term
(PT)

PostPlacebo

Post-25 BID

Post-50 qhs

Post-50 BID

Post-100
qhs

Flibanserin
to
flibanserin
(all doses)1

Phase 3 placebo-controlled HSDD trials
Total N (%)

1360
(100)

733 (100)

969 (100)

728 (100)

1001 (100)

NA

Vomiting

3 (0.2)

0

2 (0.2)

1 (0.1)

5 (0.5)

NA

Depression
(SMQ)*

6 (0.4)

4 (0.5)

7 (0.7)

4 (0.5)

7 (0.7)

NA

Insomnia

4 (0.3)

0

3 (0.3)

1 (0.1)

4 (0.4)

NA

Anxiety

1 (0.1)

1 (0.1)

1 (0.1)

1 (0.1)

2 (0.2)

NA

Double-blind portion of study 511.74 (randomized withdrawal)
Total N (%)

NA

NA

38 (100)

16 (100)

116 (100)

163 (100)

Anxiety

NA

NA

1 (2.6)

1 (6.3)

0

0

Dizziness

NA

NA

0

0

3 (2.6)

1 (0.6)

Nausea

NA

NA

1 (2.6)

2 (12.5)

2 (1.7)

2 (1.5)

Irritability

NA

NA

1 (2.6)

1 (6.3)

2 (1.7)

1 (0.6)

Depression
(SMQ)

NA

NA

1 (2.6)

1 (6.3)

2 (1.7)

1 (0.6)

* includes preferred terms of disturbance in attention, depression, middle insomnia, depressed mood, mood altered,
mood swings, poor quality sleep, affect lability, dysphoria, tearfulness, apathy, crying, early morning awakening,
major depression, memory impairment, blunted affect, decreased interest, depressive symptom, dyssomnia,
emotional distress, hypersomnia, initial insomnia, psychomotor hyperactivity, and listless.
1 - in study 511.74, subjects who entered the double-blind phase were switched from flibanserin to placebo or to
flibanserin (in a randomized, double-blind fashion). This column represents the frequency of adverse events in
subjects who remained on flibanserin.

Source: NDA 22-526, submission 000, ISS, Tables 5.7.1 and 5.7.2, pp 3095-3110.

Reviewer’s comment:
The data suggest that adverse events of depression, anxiety, irritability and dizziness
occur with slightly greater frequency in the 4 weeks following discontinuation of
flibanserin 100 mg qhs. In the future, if the drug is approved, information regarding
withdrawal effects and consideration of tapering the drug upon discontinuation should
be included in labeling.
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7.7 Additional Submissions
Throughout the review cycle, numerous additional data were requested from the Applicant.
These data are referenced where applicable in the body of the safety and efficacy review.
In addition, the 4-month safety update was submitted on February 25, 2010.
7.7.1 4- Month Safety Update
The safety updates includes cumulative data through November 17, 2009, for trials ongoing at
the time of original NDA submission: studies 511.84 and 511.118. These trials provide safety
data from a total of 2203 patients with HSDD who received open-label treatment with
flibanserin 50–100 mg/day.
During the reporting period covered by the safety update (2/14/09 – 11/17/09), data were
received for 25 subjects newly exposed to flibanserin. Thus, including the 2178 subjects reported
in the original NDA, a total of 2203 women were treated with flibanserin in the Phase III openlabel studies.
Reviewer’s comment:
Review of the 120-day safety update reveals no findings that change the previous safety
assessment.

7.8 Safety Conclusions
The important safety findings regarding flibanserin use in premenopausal females with HSDD
are:
•
•
•
•
•
•
•

•

Dizziness and nausea were the most frequently reported adverse events and occurred in
nearly 12% of subjects treated with flibanserin 100 mg qhs during the phase 3 placebocontrolled HSDD trials.
Sedating adverse events (i.e., fatigue, somnolence, sedation) were also commonly
reported and were proportional to flibanserin dose; the frequency of sedative effects was
very high with supratherapeutic exposure to flibanserin (e.g., with doses >100 mg qhs).
The tolerability of flibanserin was only moderate, with nearly 15% of subjects who
received 100 mg qhs discontinuing treatment prematurely due to an adverse event
(compared to 6.8% of placebo subjects).
The only serious adverse event that occurred more commonly among flibanserin-treated
subjects compared to those on placebo was appendicitis.
An increased frequency of depression, syncope and accidental injury was observed
among flibanserin-treated subjects when compared to placebo in the HSDD clinical trials
database; syncope and depression appeared to be dose-proportional.
Tolerability of flibanserin was adversely affected when it was administered with
commonly used prescription drugs such as SSRIs, triptans, and hormonal contraceptives,
or when taken with alcohol.
Concomitant administration of potent CYP3A4 inhibitors with flibanserin (at 50 mg qhs)
leads to at least a 4.5-fold increase in systemic exposure to flibanserin. In addition, the
frequency of adverse events of dizziness, nausea and vomiting increased significantly
with concomitant administration of flibanserin and a CYP3A4 inhibitor.
The effect of flibanserin on orthostatic blood pressure and pulse is not known.
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The Division has the following concerns regarding the safety of flibanserin:
•

•
•

The population studied in the phase 2 and 3 HSDD trials was generally healthy and
taking few, if any, concomitant medications (the list of prohibited medications per
protocol was extensive and listed in Section 9.6. The safety of flibanserin in the general
population on concomitant prescription drugs or with significant medical or psychiatric
histories is unknown.
It is not clear if labeling alone will be sufficient to alert women to the numerous drug
interactions that exist with flibanserin.
The risk of significant adverse events of accidental injury, syncope and depression
associated with flibanserin may increase further in the setting of supratherapeutic
exposure to flibanserin (as may occur with concomitant CYP3A4 inhibitors), or when
given with drugs with a similar adverse event profile (e.g., SSRIs, other centrally acting
drugs).

8 Postmarket Experience
Because flibanserin does not have market approval anywhere worldwide, there is no
postmarketing experience with its use for any indication.
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9 Appendices
9.1 Literature Review/References
The Applicant submitted 42 literature references to the NDA. Additional references on FSD and
HSDD, as well as incidence of appendicitis, were consulted as part of the overall review.

9.2 Labeling Recommendations
At this point it is premature to comment on labeling, but some of the facts that might be noted in
the label are the following:
•

All women used contraception throughout the trials.

•

Peri-menopausal and menopausal (natural, surgical, and treatment (chemo) related)
women were excluded so safety and efficacy data in these two groups is not available.

•

Patients should follow the dosing regimen carefully to minimize common adverse events.

•

See Other Exclusions (# 16-28) in the section on Inclusion/Exclusion criteria

•

A better efficacy on flibanserin treatment was seen in women with a baseline DHEA-S ≥
60 and women on non-hormonal contraception

•

Medications prohibited during the trials included all antiarrhythmics, anticoagulants, beta
blockers, CNS stimulants, dopamine-receptor agonists, fertility agents, hormonal
agonists/antagonists, androgens, antiandrogens, antiestrogens, estrogens and progestins
(except hormonal contraceptives), muscle relaxants, benzodiazepines, antidepressants,
antipsychotics, mood stabilizers, St. John’s wort, anti-epileptics, controlled sedatives and
hypnotics, and metoclopramide. Also prohibited was regular use of opioids, triptan
antimigraine agents, and non-benzodiazepine prescription sleep aids.

9.3 Advisory Committee Meeting
An advisory committee meeting was held on June 18, 2010. Four questions were posed to the
committee. Committee votes are given below for each question.
a) Is the sexual desire endpoint better evaluated by the FSFI desire domain compared to
the eDiary?
N0- 9; YES- 2
b) Is it appropriate to alter the prespecified method of assessing sexual desire?
NO- 9; YES- 2
c) Is there sufficient evidence of overall efficacy for flibanserin for the treatment of HSDD
compared to placebo?
NO- 10; YES- 1
d) Has the Applicant demonstrated that the overall risk/benefit profile of flibanserin for the
treatment of HSDD in premenopausal women is acceptable?
NO- 11; YES- 0
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Reviewer's comment:
The committee voted unanimously (11 “no”, 0 “yes”) that the Applicant had not
demonstrated an acceptable overall risk/benefit profile for flibanserin in premenopausal
women for the treatment of HSDD. The committee voiced concern over the safety issues
presented by the Division, particularly with regards to use of flibanserin by women with
co-morBID conditions or those on concomitant medications.
Their opinion is not binding, but is taken into consideration in the final decisions
concerning this NDA.
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9.4 Instruments Used in Pivotal Trials
A. FSFD-R:
COPYRIGHT MATERIAL WITHHELD
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B. SIDI-F©
The SIDI-F© is a 13-item semi-structured clinical interview to measure the severity of
HSDD. Only Question Two (Receptivity) of the SIDI-F© was to be used as an inclusion
criterion at the Screen Visit in this trial and was to be administered by a trained expert
clinician. Question Two of the SIDI F© is rated ordinally from ‘0’ to ‘5’ and asks: “Over
the past month, when your partner approached you for sex, how often did you accept?
When you accepted, what was your level of enthusiasm?” Possible responses range from 0
(Partner never approached for sex; or no enthusiasm or did not participate) to 5 (Always
sexually enthusiastic and encouraging).
C. eDiary:
The eDiary will be interactive. The precise question(s) which appear (and the wording of
those questions) may be dependent upon the responses entered by the patient and the time
of the last eDiary entry (e.g. if a patient enters a response indicating that she has not had
sexual activity since the last entry, questions asking for descriptions of sexual activity since
the last entry will not appear). The first eDiary entry will ask about the previous 24-hour
period only. Minor details regarding how questions appear may be different.
l. Indicate your most intense level of sexual desire...
["in the last 24 hours" for first assessment or if last entry > 24 hours ago] OR
["since your last entry DAY DATE TIME" if last entry < 24 hours ago]
No desire
Low desire
Moderate desire
Strong desire
2. How distressed have you felt about your level of sexual desire...
["over the past 24 hours" for first assessment or if last entry >24 hours ago] OR
["since your last entry DAY DATE TIME" if last entry <24 hours ago]
Not at all
A little bit
Moderately
Quite a bit
Extremely
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1. Did you have sex...
[" in the last 24 hours" for first assessment] OR
["since your last entry" if last entry < 72 hours ago] OR
[“in the last 3 days” if last entry > 72 hours ago]
□ NO
□ YES
Sex is defined as sexual intercourse, oral sex, masturbation, or genital stimulation by your
partner.
The following questions are asked only if the patient answers “yes” to the previous question.
2. How many times did you have sex...
[" in the last 24 hours" for first assessment] OR
["since your last entry" if last entry < 72 hours ago] OR
[“in the last 3 days” if last entry > 72 hours ago]
<Number spinner to increase by increments of 1 >
The following questions are asked for each sexual event indicated in the previous question.
4a. Select the day of your sexual activity.
5. Was the sex satisfying for you?
□ NO
□ YES
6. Did you have an orgasm?
□ NO
□ YES
--------------------------------------------------------------------------------------------------------sex = includes sexual intercourse, oral sex, masturbation and/or stimulation of your
genitals by your partner.
satisfying for you = gratifying, fulfilling, satisfactory, and/or successful for you. Your
partner’s satisfaction is not the subject of this question.
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D. FSFI Desire Items:
INSTRUCTIONS: These questions ask about your sexual feelings and responses during the
past 4 weeks. Please answer the following questions as honestly and clearly as possible.
Your responses will be kept completely confidential.
CHECK ONLY ONE BOX PER QUESTION.
Sexual desire or interest is a feeling that includes wanting to have a sexual experience,
feeling receptive to a partner's sexual initiation, and thinking or fantasizing about having
sex.
1. Over the past 4 weeks, how often did you feel sexual desire or interest?
5 = Almost always or always
4 = Most times (more than half the time)
3 = Sometimes (about half the time)
2 = A few times (less than half the time)
1 = Almost never or never
2. Over the past 4 weeks, how would you rate your level (degree) of sexual desire or interest?
5 = Very high
4 = High
3 = Moderate
2 = Low
1 = Very low or none at all
FSFI: Domain Scores And Full Scale Score
The individual domain scores and full scale (overall) score of the FSFI can be derived from the
computational formula outlined in the table below. For individual domain scores, add the scores
of the individual items that comprise the domain and multiply the sum by the domain factor (see
below). Add the six domain scores to obtain the full scale score. It should be noted that within
the individual domains, a domain score of zero indicates that the subject reported having no
sexual activity during the past month. Subject scores can be entered in the right- hand column.
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E. PGI of Improvement (Patient Global Impression of Improvement)
1. How is your condition – meaning decreased sexual desire and feeling bothered by it - today
compared to when you started study medication?
1 = Very much improved
2 = Much improved
3 = Minimally improved
4 = No change
5 = Minimally worse
6 = Much worse
7 = Very much worse
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9.5 Study Flow Chart
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9.6 List of Prohibited Medications (Study 511.75)
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1. Objective: This review assesses whether NDA 22-206 is suitable for filing under 21
CFR 314.50 (Content and format of an application) and 21 CFR 314.71 (Procedures for
submission of a supplement to an approved application). This document also serves as
the basis for communicating to the sponsor potential clinical review issues identified
during this initial review period.
This review focuses only on whether the application may be filed from a clinical safety
perspective. Clinical efficacy data will not be addressed in this memorandum.
Conclusion: From a clinical perspective (safety only), the NDA may be filed.
2. Background
Flibanserin is a post-synaptic 5-HT1A agonist and 5-HT2A antagonist that is being
developed for the treatment of hypoactive sexual desire disorder (HSDD) in
premenopausal women. In addition to its activity at serotonin receptors, flibanserin binds
with moderate affinity to 5-HT2B,2C and dopamine D4 receptors. There are currently no
drugs approved for HSDD. There are also no currently marketed products with the same
neurotransmitter activity as flibanserin.
Flibanserin was originally developed for the treatment of major depressive disorder
(MDD) but failed to prove efficacy in Phase II trials. However, in Phase II depression
trials, flibanserin was associated with virtually no sexual dysfunction. In addition, in one
of these studies, flibanserin was superior to placebo on the “sex drive” item of the
Arizona Sexual Experiences Scale (ASEX), a multi-dimensional measure of sexual
dysfunction. These findings were the basis for pursuing the indication of HSDD in
premenopausal women.

Flibanserin represents the first drug in its pharmacologic class. 5-HT1A agonists are a
class of drugs that possess anxiolytic and antidepressant properties with affinity for preand post-synaptic 5-HT1A receptors (e.g. buspirone
III. NDA Filing Review:
The review is based on three criteria proposed in the FDA guidance for conducting a
filing review, based on the Agency’s interpretation of 21 CFR 314.101 (d) (3) and 21
CFR 314.50.
1. Omission of a section of the NDA required under 21 CFR 314.50, or presentation of a
section in an incomplete manner.
2. Failure to include evidence of effectiveness compatible with the statute and
regulations.
3. Omission of critical data, information or analyses needed to evaluate effectiveness
and safety or failure to provide adequate directions for use.
3.1 Exposure
The assessment of the clinical safety of flibanserin in women with HSDD is based on
27 Phase I studies, 11 Phase II depression studies, and 9 studies (2 Phase II and 7 Phase
III) in premenopausal women with HSDD. Flibanserin has been tested in women with
HSDD at doses ranging from 25 – 100 mg bid. Over 6500 human subjects have received
one or more doses of flibanserin in clinical trials (all indications, including healthy
volunteers).
A total of 4318 premenopausal women with HSDD have exposed to flibanserin during
clinical development (149 in Phase II trials, 3431 in placebo-controlled, Phase III trials).
Exposure at each dose is shown in Table 1.
Table 1. Exposure (days) to flibanserin (at least one dose) – Phase III placebo-controlled HSDD trials
Placebo
25 mg bid
50 mg qhs
50 mg bid
100mg qhs
All FLI
Number of 1360 (100)
733 (100)
969 (100)
728 (100)
1001 (100)
3431 (100)
subjects (%)
Days
1-28
68 (5.0)
40 (5.5)
53 (5.5)
80 (11.0)
68 (6.8)
241 (7.0)
29-60
111 (8.2)
85 (11.6)
82 (8.5)
93 (12.8)
121 (12.1)
381 (11.1)
61-90
69 (5.1)
28 (3.8)
56 (5.8)
44 (6.0)
56 (5.6)
184 (5.4)
91-135
87 (6.4)
47 (6.4)
59 (6.1)
52 (7.1)
70 (7.0)
228 (6.6)
136-180
860 (63.2)
465 (63.4)
605 (62.4)
411 (56.5)
591 (59.0)
2072 (60.4)
>181 days
165 (12.1)
68 (9.3)
114 (11.8)
48 (6.6)
95 (9.5)
325 (9.5)
Source: NDA 22-526 ser 000, Clinical Overview, module , Table 2.5.5.1: 1, page 46.

Long-term exposure to flibanserin in all HSDD trials is shown in Table 2.
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>84 days
>182 days
>365 days

Table 2. Exposure to flibanserin, all HSDD trials (Phase II, III)1
25 mg bid
50 mg qhs
50 mg bid
100 mg qhs
606
1230
655
2076
76
658
97
1138
2
75
13
205

FLI total
3812
2101
1012

Source: NDA 22-526 ser 000, Clinical Overview, module 2.5, Table 2.5.5.1: 2, page 47.
1-- Includes all HSDD studies that were completed as well as ongoing open-label studies (511.68, 511.69, 511.70,
511.71, 511.74, 511.75, 511.77, 511.105, 511.84, 511.118).

Reviewer’s comment: The duration and extent of patient exposure to flibanserin for the
HSDD indication is adequate.
3.2 Patient Demographics
The majority of subjects in the Phase III placebo-controlled HSDD trials were white,
normal weight women aged 35 – 54 years. Demographic characteristics were similar
across treatment groups, as shown in Table 3.
Table 3. Summary of demographic and other baseline characteristics – Phase III placebo controlled
HSDD trials (studies 511.70, 511.71, 511.75 and 511.77)
Placebo
FLI 50 mg qhs
FLI 100 mg qhs
Total N
1360
969
1001
Age group
18-34 years
589 (43.3)
441 (45.5)
441 (44.1)
35-44 years
642 (47.2)
415 (42.8)
452 (45.2)
>45 years
129 (9.5)
113 (11.7)
108 (10.8)
Mean Age (years)
35.3
35.5
35.6
Race
White
1213 (89.2)
875 (90.3)
898 (89.7)
Black
107 (7.9)
63 (6.5)
68 (6.8)
Hispanic
75 (5.5)
53 (5.5)
54 (5.4)
Asian
15 (1.1)
9 (0.9)
14 (1.4)
BMI
Underweight (<18.5)
26 (1.9)
18 (1.9)
23 (2.3)
Normal (18.5 -25)
713 (52.4)
510 (52.6)
521 (52.0)
Overweight (25 – 30)
352 (25.9)
424 (25.0)
255 (25.5)
Obese (>30)
261 (19.2)
196 (20.2)
198 (19.8)
Smoking history
Never smoked
888 (65.3)
633 (65.3)
657 (65.6)
Ex-smoker
267 (19.6)
177 (18.3)
191 (19.1)
Currently smokes
205 (15.1)
159 (16.4)
153 (15.3)
Source: NDA 22-526 ser 000, Summary of Clinical Safety, Module 2.7.4, Table 1.3.2.1 (page 52 of 181)

3.3 Dose Rationale
Doses of flibanserin investigated in Phase 2 clinical trials were 25 mg bid, 50 mg qhs, 50
mg bid, 100 mg qhs and 100 mg bid. The 100 mg flibanserin qhs showed robust efficacy,
whereas efficacy with 25 mg bid or 50 mg qhs was inconsistent. The 100 mg qhs dose
was superior to both 100 mg bid and 50 mg bid in terms of tolerability. Therefore, 100
mg qhs was considered optimal for the HSDD indication.
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The sponsor states that up-titration (50 mg qhs x 2 weeks followed by 100 mg qhs) did
not reduce the incidence of frequently reported adverse events compared to fixed dosing
(i.e. starting dose of 100 mg qhs).
Comment to sponsor: The necessity of dose titration upon initiation of flibanserin will be
a review issue.
3.4 Integrated Summary of Safety
The integrated summary of safety (ISS) contains data pooled from four placebocontrolled Phase III clinical trials in pre-menopausal women with HSDD:
• Studies 511.70, 511.71 and 511.75 (conducted in North America)
• Study 511.77 (conducted in the European Union)
The design of these four trials was similar (see Table 4).
Supportive safety data of flibanserin for the HSDD indication come from 2 ongoing,
open-label, long-term extension Phase III trials (studies 511.84 in North American and
511.118 in Europe) and 2 Phase II trials (511.68 in the U.S. and 511.69). A 48-week
randomized withdrawal study, 511.74, conducted in the U.S., provides data on the safety
of flibanserin withdrawal. Data from a total of 24 Phase I clinical trials and 11 Phase II
clinical trials in men and women with major depressive disorder (MDD) were submitted
to the NDA but were not integrated into the safety summary.
Reviewer’s comment: This medical officer’s review focuses on the data from the four
Phase III placebo controlled trials in pre-menopausal women with HSDD that were
combined in the ISS. Data from the randomized withdrawal study, trial 511.74, were
also evaluated for issues related to flibanserin withdrawal symptoms. Other HSDD
studies as well as the MDD trials will be evaluated for deaths, serious adverse events and
for any safety signal that becomes apparent following review of the ISS.
Table 4. Summary of Phase 3 Placebo-controlled Clinical Trials used in ISS
Design
Dose regimen
N
R, DB, PC
25 mg bid; 50 mg qhs;
1392
511.70
50 mg bid
(1042 F, 350 P)
R, DB, PC
50 mg qhs, 100 mg qhs
880
511.71
(585 F, 295 P)
R, DB, PC
25 mg bid; 50 mg qhs up
1584
511.75
titrate to 50 mg bid; 50 mg
(1185 F, 399 P)
qhs up titrate to 100 mg qhs
R, DB, PC
50 mg qhs; 50 mg qhs up
949
511.77 (EU)
titrate to 100 mg qhs
(631 F; 318 P)

duration
24 weeks
24 weeks
24 weeks
24 weeks

Reviewer’s comment: Individual and analysis datasets used for the ISS were not
submitted with the original NDA.
The sponsor states that lower doses of flibanserin (25 mg b.i.d. and 50 mg q.h.s.) were
not effective and had AE rates similar to placebo, while the 50-mg b.i.d. dose was not
effective and was also associated with the highest rates of adverse events and
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discontinuation. Therefore, those doses are not proposed to be marketed and the safety
analysis focuses on the flibanserin 100-mg q.h.s. dose.
3.4.1

Common Treatment-Emergent Adverse Events

In the 4 Phase III placebo-controlled HSDD trials, more patients in the flibanserin groups
reported adverse events compared to the placebo group (66.2% vs. 57.7%). Adverse
events were dose-related. The most common treatment-emergent adverse events reported
in Phase III placebo-controlled HSDD trials are shown in Table 5.
Table 5. Most Common treatment emergent AEs by treatment group, all Phase III placebocontrolled HSDD Trials1
Placebo
FLI 50 mg qhs
100 mg qhs
N
1360
969
1001
Dizziness
34 (2.5)
61 (6.09)
120 (11.99)
Nausea
58 (4.26)
68 (7)
119 (11.89)
Fatigue
77 (5.66)
59 (6.09)
110 (10.99)
Somnolence
40 (2.94)
55 (5.68)
95 (9.49)
Insomnia
32 (2.35)
19 (1.96)
51 (5.09)
Dry mouth
9 (0.66)
12 (1.24)
23 (2.3)
1 - Includes trials 511.70, 511.71, 511.75 and 511.77

Comment: The sponsor should provide the most common adverse events for the Phase 3
placebo-controlled North American HSDD trials only (i.e. studies 511.70, 511.71 and
511.75).
3.4.2 Deaths and Other Serious Adverse Events
In HSDD trials one death occurred in a subject randomized to placebo. There were no
deaths among subjects in the MDD trials.
In the Phase III, placebo-controlled HSDD trials, the incidence of serious adverse events
(SAEs) was similar among all treatment groups (Table 6). The most frequently reported
serious adverse event (SAE) among flibanserin subjects was appendicitis (6 subjects,
0.1%).
Table 5. Incidence of SAEs in Phase III, placebo-controlled HSDD trials

Total N
Total SAEs

Placebo
1360
8 (0.6)

25 mg bid
733
4 (0.5)

50 mg qhs
2072
13 (0.6)

50 mg bid
713
3 (0.4)

100 mg qhs
978
9 (0.9)

Comment: The sponsor should submit case report forms for all serious adverse events
occurring in the North American Phase III, placebo controlled HSDD trials (i.e. studies
511.70, 511.71 and 511.75).
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3.4.3 Discontinuations due to Adverse Events
The most common adverse events leading to treatment discontinuation in flibanserin –
treated subjects were fatigue, dizziness, somnolence, nausea, headache, anxiety and
insomnia.
Table 6. Adverse events leading to treatment discontinuation in >1% of subjects
in any treatment group, Phase III Placebo-controlled HSDD trials
Placebo
50 mg qhs
100mg qhs
Dizziness
1 (0.1)
9 (0.9)
18 (1.8)
Nausea
3 (0.2)
5 (0.5)
16 (1.6)
Anxiety
4 (0.3)
10 (1.0)
13 (1.3)
Insomnia
3 (0.2)
3 (0.3)
13 (1.3)
Fatigue
7 (0.5)
7 (0.7)
11 (1.1)
Somnolence 7 (0.5)
4 (0.4)
8 (0.8)
Headache
9 (0.7)
11 (1.1)
6 (0.6)

Comment: The sponsor should submit tables of discontinuations due to adverse events for
the North American Phase III placebo-controlled trials only (i.e. studies 511.70, 511.71
and 511.75).
3.4.4 Suicidality Assessment
Because flibanserin is a centrally acting drug, DRUP requested that the potential for
adverse events related to suicide/self-injury be assessed during clinical development.
To satisfy that requirement, the Beck Scale for Suicide Ideation was performed in Trials
511.70, 511.71, 511.75, 511.74 (open-label extension of study 511.71) at screening,
baseline, on-treatment and post-treatment visits.
The BSS is a validated 21-item instrument used to detect and measure the severity of
suicidal ideation in adults. Of its 21 questions, the first 19 questions measure severity of
suicidal wishes, attitudes, and plans. Possible responses range from "0" (no inclination
to suicidality) to "2" (moderate to strong inclination to suicidality).
The last two questions [Items 20 and 21] relate to the number of previous suicide
attempts and the seriousness of intention to die associated with the last attempt.
The first 5 of 21 items serve as a screen for suicidal ideation (Part I). If a subject responds
with a “0” for Item 4 and/or Item 5 (indicating no active suicidal intention), then she was
instructed to skip the next 14 items and answer Item 20 (the number of previous suicide
attempts). If a subject chooses “1” or “2” for Item 4 and/or Item 5 (indicating suicidal
ideation), then she was instructed to complete the next 14 items, in addition to Questions
20 and 21.
Among the Phase III placebo-controlled HSDD trials, 0.4% of subjects receiving
flibanserin had a BSS score >0 in Part I on treatment, whereas 0.5% of subjects receiving
placebo had a score >0 in Part I on treatment; 0.2 % of placebo subjects and 0.1% of
flibanserin subjects had a BSS score >0 at any time post-treatment.
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Comment to sponsor: On-treatment and post-treatment suicide related adverse events
will be reviewed closely to exclude a contribution from flibanserin. The Division of
Psychiatry Products will also be consulted to review the suicidality assessment data.
3.4.5. Ophthalmologic examinations
Because of focal, transient, corneal opacities observed in dogs treated with high doses of
flibanserin in chronic toxicity studies, ophthalmologic examinations were conducted in
Trial 511.71 and in subjects who continued into its open-label extension (study 511.84).
These examinations were performed at screening and end-of-treatment and included the
best corrected distance visual acuity, tonometry (intraocular pressure measurement), and
dilated slit lamp evaluation of the anterior segment, including the cornea and lens.
Reviewer’s comment: Datasets for ophthalmologic examinations (best corrected visual
acuity at baseline and end of treatment; intraocular pressure measurements; dilated lens
examinations; all abnormal findings from ophthalmologic examinations) from studies
511.71 and 511.84 should be submitted. Verbatim descriptions of patients with ocular
adverse events should also be provided.
3.4.6. QT Assessment
A thorough QT study was conducted using a protocol that had been reviewed by FDA, of
flibanserin 50 mg b.i.d. and 100 mg three times daily (t.i.d.) compared to placebo and
moxifloxacin in 56 male and female subjects.
The upper limit of the two-sided 90% confidence intervals was less than 10 ms at both
dose levels, indicating no clinically relevant increase in the QTc interval following
administration of 50 mg b.i.d. and 100 mg t.i.d. flibanserin compared with placebo (by
any correction method).
3.4.7 Vital Signs
Less than 1% of subjects in the flibanserin 100 mg qhs dose group experienced clinically
relevant changes in any vital signs, with the exception of weight (Table 7). More
subjects on flibanserin lost weight compared to those on placebo.
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Table 7. Subjects with clinically relevant changes for blood pressure, pulse,
and weight - Phase III placebo-controlled HSDD trials (511.70,
511.71, 511.75, 511.77)
Placebo
Flibanserin
Parameter
N=1360
100 mg qhs
N=1001
Pulse rate
Increase
1 (0.1)
0
Decrease
10 (0.7)
3 (0.3)
Systolic Blood Pressure
Increase
1 (0.1)
0 (0.0)
Decrease
11 (0.8)
3 (0.3)
Weight
Increase
29 (2.1)
8 (0.8)
Decrease
26 (2.6)
51 (5.1)
From Summary of Clinical Safety, Module 2.7.4, page 134

Reviewer’s comment: Clinically relevant changes in vital signs were defined as follows:
• Pulse must have increased or decreased 15 beats per minute (bpm) or more from
baseline at any subsequent visit and be out of normal range (<50 or >120), or
baseline pulse must be above 120 bpm.
• Baseline Systolic BP must have increased or decreased 20 mmHg or more from
baseline and be out of normal range (<90 or >180).
• Baseline Diastolic BP must have increased or decreased 15 mmHg or more from
baseline and be out of normal range (<50 or >105).
• Weight: change of ≥7% from baseline at any subsequent visit.
The sponsor should provide absolute changes from baseline to endpoint in vital sign
parameters by treatment group.
The significance of an increased incidence of clinically relevant weight loss in the
flibanserin group relative to placebo will be a review issue.
3.4.8 Laboratory Evaluation
Laboratory testing during Phase III, placebo-controlled HSDD trials included periodic
monitoring of chemistry, hematology, urinalysis, and hormone values (free and total
testosterone, sex-hormone binding globulin, prolactin, progesterone, estradiol, FSH and
LH).
The proportion of individuals experiencing possibly clinically significant laboratory
changes was similar between flibanserin and placebo groups, as shown in Table 7.
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Table 8. Frequency of subjects treated with flibanserin 100 mg q.h.s. [N (%)]
with possible clinically significant abnormalities by randomized
treatment - treated set1 – Phase III placebo-controlled HSDD trials
Parameter/Treatment
N
Increase
Decrease
Hematocrit
Placebo
883
4 (0.5)
0
Flibanserin 100 mg qhs
615
3 (0.5)
0
Hemoglobin
Placebo
890
6 (0.7)
0
Flibanserin 100 mg qhs
619
4 (0.6)
0
Platelets
Placebo
881
1 (0.1)
0
Flibanserin 100 mg qhs
618
0
0
WBC
Placebo
890
2 (0.2)
0
Flibanserin 100 mg qhs
619
3 (0.5)
0
AST
Placebo
908
0
2 (0.2)
Flibanserin 100 mg qhs
625
0
4 (0.6)
ALT
Placebo
912
0
2 (0.2)
Flibanserin 100 mg qhs
627
0
2 (0.3)
Alkaline phosphatase
Placebo
917
0
1 (0.1)
Flibanserin 100 mg qhs
629
0
0
Glucose
Placebo
913
2 (0.2)
3 (0.3)
Flibanserin 100 mg qhs
627
1 (0.2)
6 (1.0)
Cholesterol
Placebo
917
0
82 (8.9)
Flibanserin 100 mg qhs
629
0
37 (5.9)
BUN
Placebo
917
0
1 (0.1)
Flibanserin 100 mg qhs
629
0
0
Creatinine
Placebo
917
0
1 (0.1)
Flibanserin
629
0
2 (0.3)
Sex hormone binding protein
Placebo
937
20 ( 2.1)
59 (6.3)
Flibanserin 100 mg qhs
621
12 (1.9)
51 (8.2)
Progesterone
Placebo
930
153 (16.5)
2 (0.2)
Flibanserin 100 mg qhs
614
89 (14.5)
0
Prolactin
Placebo
936
0
34 (3.6)
Flibanserin 100 mg qhs
626
0
21 (3.4)
1 – the treated set comprises all subjects who received at least one dose of study medication and had a
subsequent safety evaluation.
Source: NDA 22-526, Clinical Summary of Safety, Module 2.7.4, Table 3.1.1.2:1, page 122.
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3.4.9 Effect on Ability to Drive or operate machinery
Among the Phase II/III placebo-controlled HSDD trials, 19/978 (1.9%) subjects receiving
flibanserin 100 mg q.h.s. experienced accidental injury (user-defined) compared with
21/1508 (1.4%) receiving placebo. Overall, in Phase III placebo-controlled trials, there
were 9 (0.3%) road traffic accidents with flibanserin (any dose) versus 1 (0.1%) with
placebo. In the Phase III placebo-controlled trials, 2 subjects receiving flibanserin 100
mg q.h.s. experienced road traffic accidents versus none on placebo.
Comment: The reason for the excess number of accidental injuries and road traffic
accidents in the flibanserin groups compared to placebo will be a review issue.
Conclusion: At the present time, substantial data (specifically datasets used for the
integrated summary of safety) are missing that would preclude an adequate clinical safety
review.
Recommended Regulatory Action:
The following information should be requested from the sponsor as soon as possible:
1) individual and analysis datasets used for the integrated summary of safety. These
datasets should contain the pooled data from trials 511.70 511.71, 511.75 and
511.77. Data define files should also be included. Please ensure that data are
separated by dose (e.g. treatment-emergent adverse events from all Phase 3,
placebo-controlled trials for the 100 mg qhs dose).
2) Case report forms for all serious adverse events occurring in the North American
Phase III, placebo-controlled HSDD trials (i.e. studies 511.70, 511.71, and
511.75).
3) Tables of common treatment emergent adverse events, discontinuations due to
adverse events and suicidality assessment data for the North American Phase 3
placebo-controlled trials only (i.e. studies 511.70, 511.71, and 511.75).
4) Datasets for ophthalmologic examinations (best corrected visual acuity at baseline
and end of treatment; intraocular pressure measurements; dilated lens
examinations; all abnormal findings from ophthalmologic examinations) from
studies 511.71 and 511.84. Verbatim descriptions for patients with ocular adverse
events should also be submitted.
Addendum:
Items 1-4 were requested from the sponsor in an e-MAIL dated December 11, 2009, and
were submitted on December 18, 2009 and December 23, 2009.
The NDA is now filable from a clinical safety perspective. The following comments
should be sent to the sponsor in a regulatory letter:
Comments:
1. Please provide absolute changes from baseline to endpoint in vital sign
parameters by treatment group (i.e. placebo and flibanserin 100 mg qhs).
2. The necessity of dose titration upon initiation of flibanserin will be a review issue.
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3. The excess number of accidental injuries and road traffic accidents in the
flibanserin groups compared to placebo is noted and will be a review issue.
Olivia Easley, M.D.
Medical Officer
Division of Reproductive and Urologic Products
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