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Objective. We evaluated sexual functioning from 6 acute, randomized, placebo-controlled studies (6-10 weeks) of
once-daily extended release quetiapine fumarate (quetiapine XR) 50, 150, or 300 mg/day as monotherapy (Studies
1-4) or adjunct therapy (Studies 6-7) in major depressive disorder (MDD).

Methods. We present a pre-planned, non-inferiority analysis of quetiapine XR monotherapy versus placebo
using Changes in Sexual Functioning Questionnaire (CSFQ) total score change (Studies 1-4). Post hoc analyses
evaluated CSFQ total and domain scores for fixed-dose monotherapy (Studies 1-2), modified fixed-dose (Studies 3-4),
and adjunct therapy studies (Studies 6-7). CSFQ data for active comparators (duloxetine [Study 2], escitalopram
[Study 4]) are reported.

Results. Quetiapine XR monotherapy was non-inferior to placebo for sexual functioning (least squares mean [LSM]
difference in CSFQ score change versus placebo, 0.16 [95% confidence interval: —0.59, 0.92]); LSM change in CSFQ
score: 1.90, quetiapine XR (all doses) and 1.73, placebo. LSM differences versus placebo (95% confidence interval):
0.18 (—1.40, 1.75), duloxetine (Study 2); 0.16 (—1.77, 2.10), escitalopram (Study 4). LSM differences with adjunct
quetiapine XR 150 mg/day (0.52; p = 0.338) or 300 mg/day (0.22; p = 0.679) were comparable with placebo plus
antidepressants. Post hoc all-patient and gender-specific analyses were comparable for CSFQ total scores versus
placebo with quetiapine XR 50, 150, or 300 mg/day, duloxetine, and escitalopram.

Discussion. Lack of negative effects on sexual functioning in patients with MDD may improve treatment acceptability.

Conclusion. Quetiapine XR (monotherapy or adjunct therapy) had an impact on sexual function that was comparable
with placebo.
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Objective phase of the sexual response cycle, ie, desire, arousal, or
orgasm) has been reported in patients without clinically

The prevalence of sexual dysfunction is greater in significant global sexual dysfunction.® In addition,

patients with major depressive disorder (MDD) than in treatment-related sexual dysfunction is recognized as

a significant factor in treatment non-adherence and
discontinuation, with approximately 25% of patients
reporting adverse events (AEs) related to sexual
dysfunction as one of the most common reasons for

the general population,’ with some reports estimating
an incidence as high as 75%.> Treatment-induced phase-
specific sexual dysfunction (sexual problems in =1
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with MDD receiving selective serotonin reuptake
inhibitors (SSRIs; fluoxetine, 57.7%; sertraline, 62.9%;
fluvoxamine, 62.3%; paroxetine, 70.7%; citalopram,
72.7%) and the serotonin norepinephrine reuptake
inhibitor (SNRI) venlafaxine (67.3%).°> A more recent
short-term study estimated the incidence of treatment-
emergent sexual dysfunction at 48.7% with the SSRI
escitalopram and 33.3% with the SNRI duloxetine.®
However, both SSRIs and SNRIs are associated with a
greater incidence of sexual dysfunction compared with
other antidepressant agents.>” Furthermore, there is
evidence of a trend toward dose-related increases in
sexual dysfunction for paroxetine, venlafaxine, sertra-
line, and citaloprarn.7

Once-daily extended release quetiapine fumarate
(quetiapine XR) is approved as adjunct therapy in the
EU and the U.S. (and as monotherapy in a limited
number of countries including Australia and Canada) in
patients with MDD and an inadequate response to
current antidepressant therapy.®® This approval was
based on results from a clinical development program in
MDD, which found that quetiapine XR improved
depressive symptoms in 3 out of 4 acute mono-
therapy studies in adults,"®"® 2 acute adjunct therapy
studies in adults,"*' an acute monotherapy study in
elderly patients,'® and a maintenance therapy study
in adults."” Across these studies, quetiapine XR was
found to be generally well tolerated, with a safety
profile consistent with the known pharmacologic profile
of quetiapine.

Beyond the aforementioned detrimental impact on
adherence and treatment discontinuation, antidepres-
sant-induced sexual dysfunction is of key clinical
relevance because the majority of patients with MDD
consider sexual function to be important to their overall
quality of life.”'®' Therefore, the objective of this
study was to investigate the effect of quetiapine XR on
sexual functioning, as measured by the Changes in
Sexual Functioning Questionnaire (CSFQ), in adults
with MDD who participated in 6 acute (short-term)
randomized, placebo-controlled studies. We report
findings from pre-planned and post hoc analyses of
pooled data.

Methods

The study designs and methodology for the 4 acute
monotherapy studies (D1448C00001, D1448C00002,
D1448C00003, and D1448C00004) and 2 acute adjunct
therapy studies (D1448C00006, D1448C00007) included
in our pooled analyses have been reported previously.'*?
Studies 1, 2, 3, and 6 were performed in the United
States, and Studies 4 and 7 were conducted outside of the
United States. Study details described here are intended

as a brief summary only.
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Study design

Acute monotherapy

Data were pooled from 4 multicenter, randomized,
double-blind, parallel-group, placebo-controlled, phase
3 studies. All studies included a 7-to-28-day enrollment/
washout period and a 2-week, post-treatment follow-up
period. Active treatment periods were 6 weeks in Studies
D1448C00001 and D1448C00002 (Studies 1 and 2,
fixed-dose quetiapine XR 50, 150, and 300 mg/day) and 8
weeks in Studies D1448C00003 and D1448C00004
(Studies 3 and 4, modified fixed-dose quetiapine XR
150-300 mg/day).

Acute adjunct therapy

Studies D1448C00006 and D1448C00007 (Studies 6
and 7) were 6-week, multicenter, randomized, double-
blind, parallel-group, placebo-controlled, phase 3 studies.
Both studies consisted of a 2-week enrollment period and
a 6-week active treatment period. Study D1448C00006
included a 2-week post-treatment follow-up period.
Patients received adjunct quetiapine XR (fixed-dose
quetiapine XR 150 and 300 mg/day) or placebo as adjunct
to ongoing antidepressant treatment.

Patients

Inclusion criteria

In all 6 studies, eligible patients were male or
female outpatients (aged 18-65 years), with a Diagno-
stic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) diagnosis of MDD single
episode, or MDD recurrent, as confirmed by the
Mini-International Neuropsychiatric Interview (MINI)
questionnaire.>’

In the monotherapy studies, patients were required to
have a Hamilton Rating Scale for Depression (HAM-D)>!
total score =22 and a HAM-D Item 1 (depressed mood)
score =2 at enrollment and randomization. In the adjunct
therapy studies, patients were required to have a HAM-D
total score =20 and a HAM-D Item 1 score =2 at
enrollment and randomization.

In the adjunct studies, patients were required to
have a history during the current depressive episode
of an inadequate response to =1 of the following
antidepressants: amitriptyline, bupropion, citalopram,
duloxetine, escitalopram, fluoxetine, paroxetine, sertra-
line, or venlafaxine. An inadequate response was
defined as persistent symptoms despite receiving at
least the minimum effective dose according to prescrib-
ing information for 6 weeks, including at least 1 dose
increase when permitted according to the prescribing
information at enrollment.
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Exclusion criteria

Patients were excluded from the study if they were
diagnosed with any DSM-IV Axis I disorder other than
MDD within the 6 months prior to enrollment or any
Axis II disorder that had a major impact on current
psychiatric status, or if the current episode of depres-
sion exceeded 12 months’ duration or began <4 weeks
prior to enrollment. Other exclusion criteria included a
current serious suicidal or homicidal risk, a HAM-D
Item 3 (suicide) score =3, or a suicide attempt during
the 6 months prior to enrollment; or substance or
alcohol abuse during the 6 months prior to enrollment.

Patients were excluded from the monotherapy studies
if they had a history of inadequate response to =6
weeks’ treatment with at least 2 different classes of
antidepressants during the current depressive episode.

Study treatments

Acute monotherapy

Patients were randomized to receive quetiapine XR
50mg/day (Study 1 only), 150mg/day (all 4 studies),
300 mg/day (Studies 1 and 2), or placebo (all 4 studies).
Studies 2 and 4 also included an active control
to determine assay sensitivity (duloxetine 60 mg/day
[Study 2] and escitalopram 10/20mg/day [Study 4];
doses as per prescribing information guidelines). In
Studies 3 and 4, patients with an inadequate response to
quetiapine XR 150mg/day after 2 weeks (defined as
failure to achieve =20% reduction in Montgomery-
;Xsberg Depression Rating Scale [MADRS] total score)
received double the randomized dose of the investiga-
tional drug. All study treatments were administered
orally, once daily in the evening.

Acute adjunct therapy

Patients were randomized to receive quetiapine XR
150 mg/day, 300 mg/day, or placebo as adjunct therapy
to their ongoing antidepressant treatment (amitripty-
line, bupropion, citalopram, duloxetine, escitalopram,
fluoxetine, paroxetine, sertraline, or venlafaxine), which
had been ongoing for =6 weeks at study entry. Patients
were also required to stay on the same dose of
antidepressant throughout the study period. All study
treatments were administered orally, once daily in the
evening.

Concomitant medication

The use of psychoactive medications was prohibited
for the duration of the study, with the exceptions
of alprazolam (1mg), chloral hydrate (1g), estazolam
(4mg), lorazepam (2mg or its benzodiazepine equiva-
lent), oxazepam (30 mg), temazepam (60 mg), zaleplon
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(20 mg), (10 mg),
(7.5mg). Medications to treat extrapyramidal symptoms
(EPS) were permitted but were not to be taken
prophylactically.

zolpidem tartrate or zopiclone

Assessment of sexual dysfunction

The CSFQ22 was completed at randomization, week 4,
and at the final wvisit in all pooled populations.
Additional assessments were made at week 6 (Studies
1, 2, 6, and 7) and week 8 (Studies 3 and 4). The CSFQ
is a 14-item, gender-specific questionnaire, which can
be scored to examine global sexual functioning (total
score) and to measure 5 different domains of sexual
functioning: pleasure (Item 1), desire/frequency (Items
2 and 3), desire/interest (Items 4, 5, and 6), arousal/
excitement (Items 7, 8, and 9), and orgasm/completion
(Items 11, 12, and 13). Items 10 and 14 are not assigned
to a subdomain. All 14 items in the CSFQ are scored on
a 5-point scale, the sum of which provides a CSFQ total
score which may range from 14 to 70. CSFQ total scores
=47 (men) and =41 (women) are indicative of sexual
dysfunction, with higher CSFQ scores associated with
adequate sexual functioning.>?

We present a pre-planned, non-inferiority analysis for
change from randomization to end of treatment in
CSFQ total score for patients receiving quetiapine XR
versus placebo in the acute monotherapy studies
(pooled Studies 1-4). To evaluate assay sensitivity and
to validate the non-inferiority analysis, pre-planned
analyses also assessed changes in CFSQ total and
domain scores for duloxetine 60 mg/day (Study 2) and
escitalopram 10/20 mg/day (Study 4).

In a post hoc analysis, change in CSFQ total score by
gender was also analyzed for the acute monotherapy
studies. In addition, we present post hoc analyses
for change in CSFQ total and domain scores for the
fixed-dose monotherapy studies (pooled Studies 1 and
2), modified fixed-dose studies (pooled Studies 3 and 4),
and adjunct therapy studies (pooled Studies 6 and 7).
CSFQ total and domain scores from the quetiapine
XR 50 mg/day arm in Study 1 were also assessed. Other
outcomes included change from randomization in
individual CSFQ domains, which were analyzed by
gender (post hoc). Additional post hoc analyses of
change from randomization in CSFQ total score (all
patients and by gender) were performed for MADRS
responders (=50% reduction from randomization in
MADRS total score) and nonresponders, and for
MADRS remitters (MADRS =10) and nonremitters.
The remission cut-off criterion of MADRS =8 was
predefined in the study protocol; however, as MADRS
=10 is more commonly used in the literature, this has
been reported here. In addition, post hoc evaluation of
the percentage of patients with sexual dysfunction
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(CSFQ total score =47 for men and =41 for women??)

at randomization and end of study was made.

Incidence and severity of AEs (and withdrawals due
to AEs) potentially related to sexual dysfunction were
recorded throughout the studies.

Statistical analyses

As part of a predefined pooling strategy, which was
submitted prior to determination of the primary data
analysis, all monotherapy studies (Studies 1, 2, 3, and 4)
were pooled for the pre-planned, non-inferiority analysis
of change from randomization to end of treatment in
CSFQ total score (all patients). Least squares mean
(LSM) changes in CSFQ total score were assessed using
an analysis of covariance (ANCOVA) model and last
observation carried forward (LOCF) approach for
imputation of missing data. If post-baseline data were
not available, baseline data were not carried forward
into the randomized treatment period. Non-inferiority
for quetiapine XR versus placebo was to be concluded if
the lower limit of the 95% confidence interval (CI) for
the estimated difference between quetiapine XR and
placebo exceeded —0.75, a change that is considered
to not be clinically relevant, where a negative value
indicates worse sexual functioning for quetiapine XR
versus placebo.

LSM changes from randomization in CSFQ total and
domain scores for duloxetine 60 mg/day (Study 2; week
6), and escitalopram 10/20 mg/day (Study 4; week 8)
were analyzed using an ANCOVA model and LOCF
approach. In this model, CSFQ total score at randomi-
zation was used as the covariate, treatment and gender
were used as fixed effects, and center was used as a
random effect.

For all other post hoc assessments, studies were
pooled as follows: fixed-dose monotherapy studies
(Studies 1 and 2), modified fixed-dose monotherapy
studies (Studies 3 and 4), and adjunct therapy studies
(Studies 6 and 7). Quetiapine XR data were analyzed by
pooling data from all quetiapine XR arms. All pooled
data analyses were performed using the safety popula-
tions, defined as patients who had received =1 dose of
study drug. In addition, data from the quetiapine XR
50 mg/day treatment group of Study 1 were assessed.
LSM changes were also analyzed for all post hoc
assessments using an ANCOVA model. For analyses of
all patients in pooled datasets, the ANCOVA model
included treatment, gender, and study as fixed effects,
with center as a random effect nested within the study,
and score at randomization as a covariate. For gender-
specific analyses of pooled datasets, the ANCOVA model
included treatment and study as fixed effects, center as a
random effect nested within the study, and score at
randomization as a covariate.
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A nominal value of p < 0.05 was used as evidence of a
difference given the post hoc nature of the analyses.
Where appropriate, 95% Cls and nominal p-values are
reported.

Results

Patient population

Acute monotherapy

In total, 1797 patients were included in the safety
population (all quetiapine XR [50, 150, 300 mg/day],

= 1149; placebo, n = 648) across all 4 monotherapy
studies. The pooled safety population for Studies 1 and
2 was 1178 (all quetiapine XR, n=840; placebo,
n=338), and for Studies 3 and 4 it was 619 (all
quetiapine XR, n = 309; placebo, n = 310). The demo-
graphic and clinical characteristics of the treatment
groups were generally well matched and have been
reported previously.'*?

Acute adjunct therapy

The pooled safety population for Studies 6 and 7 included
936 patients (all quetiapine XR [150, 300mg/day],
n = 627; placebo, n = 309). The demographic and clinical
characteristics of the treatment groups were generally

well balanced and have been reported previously.'*'?

Pre-planned, non-inferiority analysis

CSFQ total score: acute monotherapy studies (Studies 1-4)

In the acute monotherapy studies (pooled analysis of
Studies 1, 2, 3, and 4), LSM change from randomization
to end of treatment in CSFQ total score was 1.90 with
quetiapine XR and 1.73 with placebo. The LSM
difference (95% CI) in change from randomization in
CSFQ total score with quetiapine XR versus placebo was
0.16 (95% CI: —0.59, 0.92), and non-inferiority was
demonstrated.

Post hoc analyses and pre-planned analysis of active
comparators

CSFQ total score: fixed-dose acute monotherapy studies
(Studies 1 and 2)

In the pooled analysis of Studies 1 and 2, LSM changes
from randomization to end of treatment in CSFQ
total score with quetiapine XR 150, 300 mg/day, and
placebo were 1.35, 1.81, and 2.08, respectively.
Improvements from randomization were greatest in
the placebo group, and LSM differences (95% CI) versus
placebo were comparable for quetiapine XR 150 mg/day
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TABLE 1. LSM difference versus placebo (95% Cl) in change from randomization to end of treatment in CSFQ total score

LSM difference versus placebo (95% Cl)

Dataset Quetiapine XR Quetiapine XR Quetiapine XR DUL ESC
50 mg/day 150 mg/day 300 mg/day
Studies 1+2 —0.74 (—1.84, 0.36) —0.27 (—1.38, 0.84)
Studies 3+4 1.187 (=0.11, 2.43)
Studies 6+7 0.52 (—0.54, 1.58) 0.22 (—0.84, 1.28)
Study 1 —0.92 (—2.48, 0.64)
Study 2 0.18 (—1.40, 1.75)
Study 4 0.16 (—1.77, 2.10)
“Modified fixed-dose (150/300 mg/day).
DUL: duloxetine 60 mg/day (Study 2 only); ESC: escitalopram 10/20 mg/day (Study 4 only).
(—0.74 [—1.84, 0.36]; p=0.189) and quetiapine XR escitalopram (n=145) and 1.84 with placebo

300mg/day (—0.27 [—1.38, 0.84]; p =0.634). Table 1
shows the LSM difference (95% CI) in change from
randomization in CSFQ total score versus placebo for
both genders.

Additionally in Study 1, which also included a
quetiapine XR 50mg/day arm, LSM change in CSFQ
total score from randomization to end of treatment was
1.66 (n=160) for quetiapine XR 50 mg/day compared
with 2.58 for placebo (n=155); LSM difference (95%
CI) for quetiapine XR 50 mg/day versus placebo was
similar at —0.92 (—2.48, 0.64) (p = 0.247).

In Study 2, LSM change in CSFQ total score from
randomization to end of treatment for the active
comparator duloxetine was 1.74 (n=127) compared
with 1.56 for placebo (n=137); LSM difference (95%
CI) for duloxetine versus placebo was comparable at
0.18 (—1.40, 1.75) (p = 0.823).

The LSM differences (95% CI) in change from
randomization in CSFQ total score and domain scores
for quetiapine XR versus placebo are shown by gender
for the pooled analysis of Studies 1 and 2 in Figure 1A;
no difference versus placebo was seen with quetiapine
XR for any of the domain scores for either gender.

CSFQ total score: modified fixed-dose acute monotherapy
studies (Studies 3 and 4)

In the pooled analysis of Studies 3 and 4, LSM change
from randomization in CSFQ total score to the end
of treatment was 2.96 with quetiapine XR (modified
fixed-dose: 150/300 mg/day) and 1.77 with placebo.
Improvements in sexual functioning were comparable
for quetiapine XR-treated patients compared with
placebo; LSM difference between the groups (95% CI)
was similar at 1.18 (—0.11, 2.48) (p = 0.074) (Table 1).

In Study 4, which contained the active comparator
escitalopram, LSM change in CSFQ total score from
randomization to end of treatment was 2.00 with
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(n=143); LSM difference (95% CI) for escitalopram
versus placebo was comparable at 0.16 (—1.77, 2.10)
(p=0.870).

Figure 1B shows LSM difference in change in CSFQ
total score and domain scores by gender for quetiapine
XR versus placebo from the pooled analysis of Studies 3
and 4. Males achieved a greater improvement in the
CSFQ “pleasure” domain (p <0.05) with quetiapine
XR, and in the “desire/interest” and “arousal/excite-
ment” domains with escitalopram (Study 4 only).

CSFQ total score: acute adjunct therapy studies
(Studies 6 and 7)

In the pooled analysis of Studies 6 and 7, LSM changes
from randomization to end of treatment in CSFQ total
score for quetiapine XR 150, 300 mg/day, and placebo
were 2.15, 1.86, and 1.63, respectively. LSM differences
(95% CI) versus placebo were of a similar magnitude
for quetiapine XR 150mg/day (0.52 [—0.54, 1.58];
p=0.338) and 300mg/day (0.22 [—0.84, 1.28];
p =0.679) (Table 1).

LSM differences (95% CI) in change in CSFQ total
scores and domain scores versus placebo by gender are
shown in Figure 1C. Females treated with quetiapine XR
150 mg/day showed improvement versus placebo in
2 out of 5 CSFQ domains (“pleasure” and “desire/
interest”; p < 0.05, each).

MADRS responder and remitter analysis: fixed-dose acute
monotherapy studies (Studies 1 and 2)

In the pooled analysis of Studies 1 and 2, no differences
in LSM changes from randomization in CSFQ total
score versus placebo were observed in either MADRS
responders (=50% reduction in MADRS total score:
quetiapine XR 150 mg/day, —1.72 [p = 0.051]; 300 mg/
day, —1.33 [p=0.137]) or nonresponders (quetiapine
XR 150 mg/day, —1.28 [p = 0.063]; 300 mg/day, —0.57
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FIGURE 1. LSM difference (95% Cl) in change from randomization to treatment end in CSFQ total score and domain scores versus placebo (LOCF, safety
population); pooled analysis of (A) Studies 1 and 2; (B) Studies 3 and 4; and (C) Studies 6 and 7.

[p =0.406]), remitters (MADRS total score =10:
quetiapine  XR  150mg/day, —1.51 [p=0.146];
300 mg/day, —1.48 [p = 0.151]) or non-remitters (que-
tiapine XR 150 mg/day, —0.91 [p = 0.141]; 300 mg/day,
—0.38 [p=0.553]). No additional post hoc analyses
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were performed to directly compare responders versus
nonresponders and remitters versus nonremitters.

In Study 1, LSM differences in change from
randomization to end of treatment in CSFQ total score
for quetiapine XR 50 mg/day versus placebo were —1.48


https://doi.org/10.1017/S1092852913000631

188 A. H. CLAYTON ET AL.

(A) B Quetiapine XR 300 mg/day  [] Quetiapine XR 150 mg/day [ Quetiapine XR 50 mg/day ~ [] Duloxetine 60 mg/day
Male LS mean difference (95% CI) versus placebo Female LS mean difference (95% CI) versus placebo
Favors active treatment Favors active treatment
_— —_
7 6 5 4 3 2 4 0 1 2 3 4 5 & 7 7 6 5 4 3 -2 1 0 1 2 3 4 5 & 7
L 1 1 1 1 1 1 1 1 1 1 1 1 J L 1 1 1 1 1 1 1 1 1 1 1 1 J
——— —] R — ———]
Responders — 00—t Responders — 00—~
[n=61,60, 27, 28°] [ o ! [n =89, 99, 41, 38"] o
[ ] e ]
Non-responders —_——F— Non-responders —_——rwt—
In=71,48, 50, 217] ———o]—— [n=67,85, 42, 40°] ——o—J—
—to0——

Responders: patients with >50% reduction in MADRS total score.
n = quetiapine XR 300 mg/day, 150 mg/day, 50 mg/day, and duloxetine 60 mg/day, respectively.
“Quetiapine XR 50 mg/day was administered in Study 1 only.

*Duloxetine 60 mg/day was administered in Study 2 only.

(B) [ Quetiapine XR 150/300 mg/day M Escitalopram 10/20 mg/day
Male LS mean difference (95% Cl) versus placebo Female LS mean difference (95% Cl) versus placebo
Favors active treatment Favors active treatment
—_— —_—
14 12 0 8 6 4 2 0 2 4 6 8 10 12 14 14 12 10 8 6 -4 -2 0 2 4 6 8 10 12 14
L 1 1 1 1 1 1 1 1 1 1 1 1 J L 1 1 1 1 1 1 1 1 1 1 1 1 J
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Non-responders —O0+— Non-responders —H——
[n=35, 157 —e——1 [n =67, 427 —jo——1
Responders: patients with >50% reduction in MADRS total score.
n = quetiapine XR 150/300 mg/day, escitalopram 10/20 mg/day, respectively.
“Escitalopram 10/20 mg/day was administered in Study 4 only.
(C) W Quetiapine XR 300 mg/day [ Quetiapine XR 150 mg/day
Male LS mean difference (95% Cl) versus placebo Female LS mean difference (95% Cl) versus placebo
Favors active treatment Favors active treatment
—_— —
6 5 4 3 2 1 0 1 2 3 4 5 6 i 5 4 3 2 A 0 1 2 3 4 5 6
L 1 1 1 1 1 1 1 1 1 1 J L 1 1 1 1 1 1 1 1 1 1 1
—_————1—i —t———i
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* ———o0——
[n=51,50] [n =109, 119]
_— ————
Non-responders Non-responders
—to0——i —f—o—
=28,37) [n=95,77]

*p < 0.05 versus placebo.

Responders: patients with >50% reduction in MADRS total score.
n = quetiapine XR 150 and 300 mg/day.

FIGURE 2. MADRS responders and nonresponders, LSM difference (95% Cl) in change from randomization to treatment end in CSFQ total score versus
placebo (safety population); pooled analysis of (A) Studies 1 and 2; (B) Studies 3 and 4; and (C) Studies 6 and 7.

(p=0.277) for responders and —1.00 (p=0.253) for
nonresponders, and —0.81 (p = 0.605) for remitters and
—1.26 (p=0.139) for nonremitters. In Study 2, LSM
differences versus placebo for duloxetine were —0.08
(p = 0.949) for responders versus —0.60 (p = 0.560) for
nonresponders, and —0.60 (p=0.668) for remitters
versus —0.10 (p = 0.915) for nonremitters, respectively.

Pooled analysis LSM differences (95% CI) in change
from randomization in CGSFQ total score for quetiapine
XR versus placebo in MADRS-defined responders and
nonresponders are shown by gender in Figure 2A and
for remitters and nonremitters in Figure 3A.

MADRS responder and remitter analysis: modified fixed-dose
acute monotherapy studies (Studies 3 and 4)

In the pooled analysis of Studies 3 and 4, LSM differences
versus placebo in change from randomization in CSFQ
total score with quetiapine XR 150/300 mg/day were 0.84
(p=0.364) for responders and 0.61 (p=0.451) for
nonresponders, and 0.73 (p=0.508) in remitters and
0.94 (p = 0.194) in nonremitters. No additional post hoc
analyses were performed to directly compare responders
versus nonresponders and remitters versus nonremitters.
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In Study 4, LSM differences versus placebo in change
from randomization in CSFQ total score with escitalopram
were —0.24 (p=0.865) in responders versus —0.16
(» =0.890) in nonresponders, and —0.03 (p =0.985) in
remitters versus —0.46 (p = 0.661) in nonremitters.

LSM differences (95% CI) for quetiapine XR versus
placebo in change from randomization in CSFQ total
score in responders and nonresponders from the pooled
analysis of Studies 3 and 4 are shown by gender in
Figure 2B. Data for remitters and nonremitters are
shown by gender in Figure 3B.

MADRS responder and remitter analysis: acute adjunct
therapy studies (Studies 6 and 7)

In the pooled analysis of Studies 6 and 7, no differences in
LSM change from randomization in CSFQ total score
versus placebo were observed with quetiapine XR 150 and
300mg/day in MADRS-defined responders (quetiapine
XR 150 mg/day, —0.08 [p = 0.915]; 300 mg/day, —0.48
[p=0.533]) or nonresponders (quetiapine XR 150 mg/
day, 0.68 [p=0.327]; 300mg/day, 0.16 [p=0.818]).
LSM change from randomization in CSFQ total score with
quetiapine XR 150 and 300 mg/day versus placebo was
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Remitters: patients with a MADRS total scor e =10.
n = quetiapine XR 300 mg/day, 150 mg/day, 50 mg/day, and duloxetine 60 mg/day , respectively.
*Quetiapine XR 50 mg/day was administered in Study 1 only.
“Duloxetine 60 mg/day was administer ed in Study 2 only.
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*Escitalopram 10/20 mg/day was administer ed in Study 4 only.

(C) M Quetiapine XR 300 mg/day [] Quetiapine XR 150 mg/day
Male LS mean difference (95% CI) versus placebo Female LS mean difference (95% Cl) versus placebo
Favors active treatment Favors active treatment
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Remitters: patients with a MADRS total scor e <10.
n = quetiapine XR 150 and 300 mg/day.

FIGURE 3. MADRS remitters and nonremitters, LSM difference (95% CI) in change in CSFQ total score from randomization at treatment end versus placebo
(safety population); pooled analysis of (A) Studies 1 and 2; (B) Studies 3 and 4; and (C) Studies 6 and 7.

3.46 and 3.32 versus 3.86 for remitters and 1.21 and 0.42
versus 0.58 for nonremitters. LSM difference in change
from randomization in CSFQ total score versus placebo
was similar for quetiapine XR 150mg/day (remitters,
—0.40 [p=0.674]; nonremitters, 0.63 [p=0.314]) and
300 mg/day (remitters, —0.54 [p = 0.559]; nonremitters,
—0.17 [p = 0.792]). Although no formal statistical testing
was applied, numerically greater improvements in CSFQ
total scores appeared to be achieved in MADRS responders
versus nonresponders and in remitters versus nonremitters.

LSM difference (95% CI) in change from randomization
in CSFQ total score for quetiapine XR versus placebo in
responders and nonresponders are shown by gender in
Figure 2C. Male responders experienced worsening of
overall sexual functioning in the quetiapine XR 150 mg/
day group versus placebo (LSM difference in change from
randomization in CSFQ total score: —2.62, p = 0.045).
Data for remitters and nonremitters are shown by gender
in Figure 3C.

CSFQ-defined sexual dysfunction

The proportions of patients with sexual dysfunction
(CSFQ total score =47 in males and =41 in females) at
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randomization and at the end of treatment were similar
in the quetiapine XR and placebo cohorts: 54.5%,
51.0%, and 53.8%, with quetiapine XR 150, 300 mg/
day, and placebo, respectively, in the pooled analysis of
Studies 1 and 2. In the pooled analysis of Studies 3 and
4, the percentages of patients with sexual dysfunction at
randomization and at the end of treatment were 57.5%
with quetiapine XR 150/300 mg/day and 62.9% with
placebo. In the pooled adjunct therapy dataset (Studies
6 and 7), 60.1%, 65.4%, and 63.1% of patients had
sexual dysfunction in the quetiapine XR 150, 300 mg/
day, and placebo cohorts, respectively.

In Study 1, the proportion of patients with sexual
dysfunction at randomization and at the end of
treatment was 56.3% with quetiapine XR 50 mg/day
versus 51.0% with placebo.

The percentage of patients with sexual dysfunction at
randomization and at the end of treatment was 58.3%
with duloxetine (Study 2) versus 56.9% with placebo,
and 73.1% with escitalopram (Study 4) versus 67.1%
with placebo.

The percentages of patients who had sexual dysfunc-
tion at the end of treatment are shown by gender in
Table 2.
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TABLE 2. Percentage of patients with sexual dysfunction (CSFQ total score <47 in males and <41 in females) at randomization and at the

end of treatment

Male Female
Dataset Placebo  Quetiapine XR Quetiapine XR Quetiapine XR ~ DUL ESC  Placebo Quetiapine XR Quetiapine XR Quetiapine XR ~ DUL ESC
50mg/day  150mg/day 300 mg/day 50mg/day 150 mg/day 300 mg/day
Studies 1+2 453 435 50.0 58.6 60.9 51.9
(n=106) (n=108) (n=132) (n=186) (n=184) (n=156)
Studies 3+4 59.8 51.17 64.6 60.7°
(n=97) (n=90) (n=181) (n=183)
Studies 6+7 58.3 60.8 65.5 65.5 59.8 65.3
(n=96) (n=79) (n=87) (n=194) (n=1204) (n=196)
Study 1 18.2 181 52.5 63.9
(n=56) (n=77) (n=99 (=83
Study 2 12.0 46.9 65.5 65.4
(n=150) (n=149) (n=187) (n=78)
Study 4 66.0 (n=47) 47.1 67.7 81.1
(n=134) (n=96) (n=111)
?Modified fixed-dose (150/300 mg/day).
DUL: duloxetine 60 mg/day (Study 2 only); ESC: escitalopram 10/20 mg/day (Study 4 only).

AEs potentially associated with sexual dysfunction

The incidence of AEs potentially related to sexual
dysfunction (Medical Dictionary jfor Regulatory Activ-
ities [MedDRA] preferred terms: anorgasmia, dyspareu-
nia, ejaculation delayed, erectile dysfunction, libido
decreased, loss of libido, orgasm abnormal, vulvovaginal
dryness, libido increased, sexual dysfunction, retrograde
ejaculation, ejaculation failure) is shown for the pooled
safety population for the acute monotherapy studies
and acute adjunct therapy studies in Table 3. All AEs
potentially associated with sexual dysfunction were mild
to moderate in intensity, with the majority being mild.

There were no deaths or serious AEs potentially
related to sexual dysfunction in any of the 6 studies.
In the pooled acute monotherapy studies, there was 1
discontinuation in the quetiapine XR 150 mg/day group
due to an AE of erectile dysfunction. In the pooled acute
adjunct therapy studies, no discontinuations were
reported due to AEs potentially associated with sexual
dysfunction.

Discussion

Patients with MDD are underserved by treatment
options that focus on improvement in core symptoms
of mood and interest but that fail to improve or may
even exacerbate sexual dysfunction.>® Sexual dysfunc-
tion is particularly problematic for patients with MDD,
as it can have a detrimental effect on quality of life and
likelihood of adherence to treatment. Therefore, treat-
ments that offer improvement, or no worsening, in
sexual functioning, together with at least equivalent
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efficacy and overall tolerability, may represent a valu-
able treatment option for some patients. Indeed, it
has been reported that avoidance of side effects
influences psychiatrists’ choice of therapy on almost
50% of occasions, and sexual dysfunction has been rated
as the side effect that has the greatest impact on
antidepressant selection.>® Reliance on spontaneous
reporting of AEs potentially related to sexual dysfunc-
tion underestimates the incidence of sexual problems
compared with assessments that actively solicit specific
information from patients.”® In this study, completion
of a validated instrument assessing sexual function
(CSFQ) by all study subjects may have impacted on the
spontaneous reports of sexual dysfunction, leading to
the low rates described here. Nonetheless, the CSFQ>?
provides a robust patient-reported method of measuring
sexual functioning and is a useful tool to assess sexual
dysfunction in MDD.

The pre-planned analysis of data from the acute
monotherapy studies demonstrated the non-inferiority
of quetiapine XR compared with placebo in terms
of CSFQ-measured sexual functioning. Quetiapine
XR is approved as adjunct therapy, but not as mono-
therapy, in the EU and the U.S. in patients with MDD
and an inadequate response to current antidepressant
therapy.®?

Previous studies have reported an increase from
baseline in overall sexual dysfunction associated with
MDD with duloxetine (33%) and escitalopram (44%)
compared with placebo (25%) when using CSFQ total
score.® However, in this study, no significant overall
difference in CSFQ total score versus placebo was shown
with duloxetine or escitalopram. Overall, comparable
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TABLE 3. Number (%) of AEs potentially related to sexual dysfunction in the acute monotherapy studies and acute adjunct therapy studies

Acute monotherapy studies Study 1° Study 2° Study 4° Acute adjunct therapy studies
(Studies 1+2+3+4) (Studies 6+7)

MedDRA preferred term, Placebo Quetiapine XR Quetiapine XR Quetiapine XR DUL ESC Placebo Quetiapine XR Quetiapine XR

n (%) (n = 648) 150 mg/day 300 mg/day 50mg/day  (n=149) (n=156) (n=309) 150 mg/day 300 mg/day

(n=595) (n=373) (n=181) (n=315) (n=312)

Total 8(1.2) 7(1.2) 6 (1.6) 3(L7) 12 (8.1) 4 (2.6) 1(0.3) 1(03) 5(1.6)
Anorgasmia 0 1(0.2) 2 (0.5 0 2(13) 1(06) 0 0 0
Dyspareunia 0 0 0 1 (0.6) 0 0 0 0 0
Ejaculation delayed 0 0 1(0.3) 0 0 0 0 0 0
Erectile dysfunction 3(0.5) 3(0.5) 0 1 (0.6) 5(3.4) 0 0 0 0
Libido decreased 3 (0.5) 3(0.5) 2 (0.5) 1(0.6) 3200 2(13) 0 0 4(13)
Loss of libido 1(0.2) 0 0 0 0 0 0 0 1(0.3)
Orgasm abnormal 0 0 1(0.3) 0 0 0 0 0 0
Vulvovaginal dryness 1(0.2) 0 1(03) 0 0 0 0 0 0
Libido increased 0 0 0 0 0 0 1(03) 0 0
Sexual dysfunction 0 0 0 0 2 (1.3) 0 0 1(0.3) 0
Retrograde ejaculation 0 0 0 0 1(0.7) 0 0 0 0
Ejaculation failure 0 0 0 0 0 1(0.6) 0 0 0

4Study 1: AEs (%) with placebo (n = 181): libido decreased (0.6%).

bStudy 2: AEs (%) with placebo (n = 157): erectile dysfunction (0.6%), libido decreased (0.6%).

“Study 4: AEs (%) with placebo (n = 155): erectile dysfunction (0.6%), libido decreased (0.6%), loss of libido (0.6%).

DUL: duloxetine 60 mg/day (Study 2 only); ESC: escitalopram 10/20 mg/day (Study 4 only).

differences in CSFQ data versus placebo were shown with
the active comparators duloxetine (Study 2) and escita-
lopram (Study 4), although predefined non-inferiority
margins were not determined for these agents.

The uneven distribution of patients limited the ability
of this analysis to discern differences between the
2 smallest arms versus placebo: duloxetine (n = 149)
and escitalopram (n= 156). However, the number of
quetiapine XR patients (n=1020) was sufficient to
show non-inferiority versus placebo (n = 576).

Increased prolactin through suppression of dopamine
neurotransmission is a known factor associated with
sexual dysfunction. Typical antipsychotics and risper-
idone are known to increase serum prolactin levels,
while treatment with olanzapine, clozapine, quetiapine,
aripiprazole, and ziprasidone does not increase serum
prolactin, potentially benefiting sexual functioning.> In
a study evaluating sexual functioning in schizophrenia,
quetiapine was shown to normalize prolactin levels at
endpoint whereas risperidone and fluphenazine did not,
and quetiapine demonstrated the greatest benefits in
terms of sexual functioning.> Aripiprazole, which has
also been shown not to increase prolactin levels, has
previously been reported to have some beneficial effects
on sexual functioning in patients with MDD.>®

It has been reported that SSRI-related sexual
dysfunction confined to one or more phases of the
sexual response cycle is very common, even if patients
do not experience a clinically relevant decrease in sexual
function (as measured by the CSFQ total score).?
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Furthermore, gender-related differences in the like-
lihood of experiencing dysfunction in the different
phases/CSFQ domains have been reported in patients
with MDD.? In the post hoc analysis reported here with
quetiapine XR adjunct therapy, there was a tendency
toward a greater improvement in sexual functioning in
females compared with males. Moreover, post hoc analyses
of changes in individual CSFQ domain scores identified
modest differences between male and female patients.
Improvements, compared with placebo, were recorded
with quetiapine XR in the majority of domains, but for
many, the magnitude of score change varied considerably
between males and females. In patients who received
quetiapine XR, there were improvements compared with
placebo in the CSFQ domains “pleasure” (male, mono-
therapy), and “pleasure” and “desire/interest” (female,
adjunct therapy). These results are relatively surprising, as
it can be more difficult to demonstrate differences
between groups with single-item domains. One potential
explanation may be that through the 6- to 8-week active
treatment period, quetiapine XR had few negative effects
on sexual functioning, so as the depressive symptoms
improved, pleasure and desire/interest in general (and
specifically sexual pleasure) improved, accounting for the
improvement observed in both genders in this domain and
in “desire/interest” in women. This appears to remain
true in the long-term in other studies; in a 52-week
double-blind study of duloxetine, the presence of sexual
dysfunction was seen to be more related to the status of
patients’ depression than to the treatment received.>
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The burden of sexual dysfunction among patients
receiving SSRI or SNRI antidepressant medication has
been well reported.”**? Previously, orgasmic dysfunc-
tion has been shown with SSRIs in several studies®*” and
has recently been reported with escitalopram in female
patients with MDD.'® Here, the post hoc analyses suggest
a trend toward a negative impact of escitalopram on the
CSFQ domain “orgasm/completion” in females; this is
not shown with quetiapine XR as adjunct therapy to
ongoing antidepressants. In contrast, in Study 2 and
Study 4, duloxetine and escitalopram, respectively,
appear to have had negligible effects on most CSFQ
domain scores, with the exception of an improvement in
“desire/interest” with escitalopram versus placebo in
male patients. It is possible that the analyses were
underpowered to show any differences for escitalopram
and duloxetine versus placebo, as evidenced by the small
patient numbers and wide CIs for escitalopram in male
patients with MDD. Furthermore, although LOCF is an
approach commonly used in pharmaceutical trials and its
use here was pre-specified before the study results were
known, it is possible that it may have introduced a
potential bias toward the null hypothesis.

The post hoc all-patient analyses of each pooled dataset
appeared to identify a greater magnitude of improvement
in CSFQ total score among MADRS-defined responders
compared with nonresponders. Similar observations were
made between MADRS-defined remitters and nonremit-
ters, although no additional post hoc analyses were
performed. These findings suggest that improvement in
sexual functioning in patients with MDD is influenced by
achieving improvement in depressive symptoms. The only
gender-specific difference identified by the post hoc
analysis was in male responders receiving quetiapine XR
150 mg/day as adjunct therapy who showed an improve-
ment in CSFQ total score versus placebo (p = 0.045).
Clearly, not all patients achieving improvement in their
depressive symptoms achieved an improvement in their
sexual functioning. Improvement in depressive symptoms
alone may be insufficient to improve sexual functioning
in some patients whose sexual problems arise from a
cause other than the effects of major depression, such as
primary sexual disorder, or a medical or psychiatric
condition that impacts sexual function. Improvement in
sexual functioning may also not occur if residual
symptoms of depression (including sexual dysfunction)
remain/remission of depressive symptoms is not
achieved. Furthermore, patients may also possess
specific genetic risk factors for antidepressant-asso-
ciated sexual dysfunction.***> Evaluating the temporal
relationship between onset and resolution of depressive
symptoms compared with onset and reduction in sexual
dysfunction may delineate which factor(s) are impacting
sexual function in a specific patient. Only by identifying
the underlying cause of a sexual problem can physicians
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start to consider an appropriate and effective treatment
strategy.

Although similar for quetiapine XR and placebo with
no gender-specific differences identified, the proportion
of patients with sexual dysfunction both at randomization
and at the end of treatment was approximately 50% across
all quetiapine XR treatment groups. Nonetheless, the
findings suggest that acute quetiapine XR (50-300 mg/
day) treatment (as monotherapy or adjunct therapy) is not
associated with negative effects on sexual functioning.
Moreover, our findings compare quetiapine XR favor-
ably with previous studies with alternative agents (e.g.,
venlafaxine) that report a relatively high incidence
of treatment-emergent sexual dysfunction (43%) with
these agents.®

As the sample analyzed here included only patients
with MDD, a disease state known to impair sexual
function, these data should not be extrapolated to the use
of quetiapine XR in other populations. Furthermore, the
short duration of the studies included in these analyses
(active treatment period =8 weeks) also limits the
interpretation of our findings to acute therapy. However,
the AE profiles reported here are consistent with the
known safety profile of quetiapine.® A long-term study of
quetiapine XR monotherapy as maintenance treatment
for MDD was not included in these analyses, as CSFQ
total score was not assessed; AEs related to sexual
dysfunction during the randomized phase were slightly
higher for the quetiapine XR group (1.5%) compared
with the placebo group (0.5%).""

As reported previously for the individual studies,
discontinuation rates were higher for quetiapine XR
compared with placebo, and this could be attributed
to the greater rates of withdrawal due to AEs in the
quetiapine XR groups across each of the studies.'""?
Therefore, one possible limitation of the non-inferiority
analysis reported here is the potential for bias towards a
finding of no difference through the use of the LOCF
method to account for missing data.

In considering the findings reported here, it should
be noted that only the following analyses were pre-
planned: the non-inferiority analysis of quetiapine XR
versus placebo for change from randomization to end of
treatment in CSFQ total score for Studies 1-4, and the
active comparator analyses used to demonstrate assay
specificity. All other analyses were conducted post hoc,
and should therefore be interpreted with caution and
considered as a limitation of this study.

Treatment acceptability (dropout rate) was recently
used as a primary outcome in a meta-analysis to
compare and rank antidepressant medications.*® Sexual
dysfunction is a component of treatment acceptability,
and future analyses that assess the balance between
efficacy and acceptability of quetiapine XR in relation
to other antidepressant agents could prove useful for
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prescribing physicians making decisions regarding the
treatment of MDD.

These pooled analyses show that short-term treatment
with quetiapine XR monotherapy was non-inferior to
placebo in terms of impact on sexual functioning in
patients with MDD. Furthermore, quetiapine XR as
adjunct therapy to antidepressants resulted in numerical
improvements in sexual function compared with placebo.
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