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The Vasopressin V1b Receptor Antagonist SSR149415 in the 
Treatment of Major Depressive and Generalized Anxiety Disorders: 
Results From 4 Randomized, Double-Blind,  
Placebo-Controlled Studies
Guy Griebel, PhD; Sandra Beeské, MS; and Stephen M. Stahl, MD

ABSTRACT
Objective: These studies were designed to evaluate the efficacy 
and tolerability of the first nonpeptide vasopressin V1b receptor 
antagonist, SSR149415, in the treatment of major depressive 
disorder (MDD) and generalized anxiety disorder (GAD).

Method: Studies were randomized 8-week, double-blind, placebo-
controlled trials evaluating 100- and 250-mg twice daily doses of 
SSR149415, placebo, and escitalopram 10 mg/day or paroxetine 
20 mg/day, conducted from August 2006 through February 2008. 
Participants met the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition, Text Revision criteria for MDD or GAD. 
Baseline Montgomery-Asberg Depression Rating Scale (MADRS) 
and Hamilton Depression Rating Scale (HDRS) total scores were 
≥ 24 and 18, respectively, and in the GAD trial baseline Hamilton 
Anxiety Rating Scale (HARS) score was ≥ 22. Primary efficacy 
variables included changes from baseline in total score on HDRS  
or HARS and MADRS, and the secondary variable included changes 
in the Clinical Global Impressions-Severity of Illness score (CGI-S). 
A 4-week, double-blind, placebo-controlled study evaluating the 
effect of 100- and 250-mg twice daily doses of SSR149415 on the 
hypothalamic-pituitary-adrenal (HPA) axis in MDD patients was  
also conducted.

Results: In the GAD trial, SSR149415 did not separate from  
placebo on the primary (HARS—100 mg: P = .29; 250 mg: P = .21) 
and secondary (CGI-S—100 mg: P = .18; 250 mg: P = .24) outcome 
measures, while paroxetine demonstrated efficacy (HARS: P = .003; 
CGI-S: P = .01). In 2 MDD trials, SSR149415-treated patients did not 
show significant improvement from baseline on any outcome 
measure compared with placebo-treated patients (HDRS—100 mg: 
P = .21 and .48, respectively; 250 mg: P = .22 and P = .46, respectively; 
CGI-S—100 mg: P = .64 and P = .82, respectively; 250 mg: P = .33 and 
P = .08, respectively). In the third MDD study, SSR149415 250 mg 
(P = .04), but not escitalopram (P = .15), demonstrated significant 
improvement compared to placebo on the HDRS total score at 
week 8. SSR149415 had no deleterious effects on the HPA axis.

Conclusions: These studies demonstrate that SSR149415 may not 
be useful for the treatment of GAD and that its antidepressant 
potential needs to be further evaluated.

Trial Registration: ClinicalTrials.gov identifiers: NCT00374166 
(Sanofi ID number: DFI5880), NCT00361491 (Sanofi ID 
number: DFI5879), NCT00358631 (Sanofi ID number: DFI5878), 
NCT01606384 (Sanofi ID number: PDY5467)

J Clin Psychiatry 2012;73(11):1403–1411
© Copyright 2012 Physicians Postgraduate Press, Inc.

Submitted: March 23, 2012; accepted May 29, 2012.
Online ahead of print: October 16, 2012 (doi:10.4088/JCP.12m07804).
Corresponding author: Guy Griebel, PhD, Sanofi, Exploratory Unit, 1 avenue 
Pierre Brossolette, 91385 Chilly-Mazarin, France (guy.griebel@sanofi.com).

Vasopressin is a key regulator of the hypothalamic-
pituitary-adrenal (HPA) axis. During stress exposure, 

the peptide is released from the median eminence into the 
pituitary portal circulation, where it potentiates the effects 
of corticotropin-releasing factor (CRF) on adrenocorti-
cotropin (ACTH) release.1 Among the 2 Gq/11-coupled 
vasopressin receptors (V1a and V1b) found in the brain, the 
V1b subtype mediates the pituitary actions of vasopressin. 
Extrahypothalamic vasopressin-containing neurons have 
been characterized in the rat limbic structures, well known 
to play an important role in the modulation of emotional 
processes.2–4 This pattern of distribution, along with the 
finding that the expression of V1b receptor messenger RNA 
(mRNA) increases after chronic stress exposure,5 suggests 
that vasopressin might exert a modulatory role on the stress 
response via activation of the V1b receptors located in the 
pituitary and in extrahypothalamic brain structures.

There are several clinical findings that provide evidence 
for the role of vasopressin in stress-related disorders. For 
example, plasma levels of the peptide have been shown 
to be elevated in patients with major depressive disorder 
(MDD)6,7 and anxious-retarded melancholic depression.8 
Moreover, chronic treatment with the antidepressant flu-
oxetine decreased significantly elevated vasopressin levels in 
MDD.6 The changes in plasma vasopressin levels in depres-
sion may be accompanied by abnormalities in vasopressin 
receptor activity.9,10 Together, these findings suggested that 
vasopressin receptor antagonists represent effective agents 
for the treatment of stress-related disorders.

The first selective nonpeptide antagonist of the V1b 
receptor, SSR149415, was described by Serradeil-Le Gal 
and colleagues in 2002.11 Behavioral studies showed that 
SSR149415 displayed anxiolytic- and antidepressant-like 
activity in a variety of rodent models,12,13 findings that have 
led to this compound being progressed into the clinic. Here, 
we present the findings of 2 efficacy and tolerability studies 
in MDD, 1 study in generalized anxiety disorder (GAD), and 
1 study that evaluated the effect of SSR149415 on the HPA 
axis in MDD patients.

METHOD

Patients
Male and female outpatients between the ages of 18 

to 64 years inclusive, with a primary diagnosis of MDD, 
recurrent episode, or GAD, as defined by Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, 
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The vasopressinergic system is overactive in several  ■
stress-related diseases.

The vasopressin V ■ 1b antagonist SSR149415 is well 
tolerated but had minor overall effects in generalized 
anxiety disorder and major depressive disorder.

Clinical Points
Text Revision (DSM-IV-TR)14 criteria and confirmed by 
the semistructured Mini-International Neuropsychiatric 
Interview (MINI),15 or the semistructured MINI GAD 
Plus Module15 were enrolled into Sanofi protocols DFI5878  
(ClinicalTrials.gov identifier: NCT00358631), DFI5879 (iden-
tifier: NCT00361491), DFI5880 (identifier: NCT00374166), 
and PDY5467 (identifier: NCT01606384). Eligible patients 
in all the trials were required to have a minimum Hamilton 
Depression Rating Scale (HDRS)16 or a Hamilton Anxiety 
Rating Scale (HARS)17 total score of 18 or 22 at screening 
and baseline visits, respectively. A minimum score of 4 
(moderately ill) on the Clinical Global Impressions-Severity 
of Illness scale (CGI-S)18 at screening and baseline was also 
required. Additional details on the inclusion and exclusion 
criteria can be found on ClinicalTrials.gov.

Study Designs
Studies DFI5878 (in MDD patients) and DFI5880 (in 

GAD patients) were US, multicenter, randomized, double-
blind, 4-parallel-group, placebo-controlled, Phase 2b studies 
with escitalopram or paroxetine as active control consisting of 
3 segments (A, B, and C), conducted from July 2006 through 
December 2007 and from August 2006 through February 
2008, respectively. Segment A was a 1-week, single-blind, 
placebo period. Segment B was an 8-week, double-blind 
period. Segment C was a 1-week drug-free follow-up period 
after study discontinuation or early termination (during  
Segment B). A total of 319 (DFI5878) or 328 (DFI5880) 
patients were randomized into Segment B via an interac-
tive voice response system (IVRS) in a 1:1:1:1 ratio to 1 of 
the 4 treatment groups: placebo, SSR149415 (250 mg twice 
daily and 100 mg twice daily), and escitalopram (10 mg/
day) (study DFI5878) or paroxetine (20 mg/kg/day) (study 
DFI5880) in a total of 24 or 36 active centers. The regions 
participating in this study were the Midwest, Northeast, 
South, and West.

Study DFI5879 (in MDD patients) was a multinational, 
multicenter, randomized, double-blind, 4-parallel-group, 
placebo-controlled, Phase 2b study with paroxetine as active 
control consisting of 3 segments (A, B, and C) conducted 
from August 2006 through September 2007. Segment A was 
a 1-week, single-blind, placebo period. Segment B was an 
8-week double-blind period. Segment C was a 1-week drug-
free follow-up period after study drug discontinuation or 
early termination (during Segment B). A total of 324 patients 
were randomized into Segment B via IVRS in a 1:1:1:1 ratio 
to 1 of the 4 treatment groups: placebo, SSR149415 (250 mg  
twice daily and 100 mg twice daily), and paroxetine (20 
mg/day) in a total of 33 active centers. The countries partici-
pating in this study were Argentina, Canada, Chile, Croatia, 
Bulgaria, Mexico, and Russia.

Study PDY5467 (in MDD patients) was a US randomized, 
double-blind, parallel-group, placebo-controlled study con-
ducted from December 2006 through August 2008. The study 
consisted of 3 segments (A, B, and C). Segment A was a 1- to 
4-week, drug-free, screening and baseline period. Segment 
B was a 4-week, double-blind period. After the last dose of 

double-blind study medication in Segment B, all patients had 
to enter Segment C, a 1-week, drug-free, follow-up period. 
A total of 100 patients were randomized into Segment B via 
IVRS in a 1:1:1 ratio to 1 of the 3 treatments groups: placebo 
and SSR149415 (250 mg twice daily and 100 mg twice daily) 
into a total of 3 US centers. A total of 73 randomized patients 
at 2 centers were retained for analysis, as serious Good Clinical  
Practice compliance issues were found at 1 center.

Patients were hospitalized the afternoon of day −4 and 
day 25. Standard 2-hour CRF tests were performed on days 
−2 and 27. Corticotropin-releasing factor (100-mg corticore-
lin ovine triflutate or Acthrel, Ferring Pharmaceuticals Inc,  
Suffern, New York) was administered at 4:00 pm on each 
day. An intravenous canula was placed at 3:00 pm, and blood 
samples for plasma cortisol and ACTH were collected at 
the following time points: (1) Prior to CRF administration 
at −60, −30, −15, and 0 minutes (or at 3:00, 3:30, 3:45 and 
4:00 pm, just prior to administration of CRF); (2) After CRF 
administration at +5, +15, +30, +60, +90, and +120 min-
utes (or at 4:05, 4:15, 4:30, 5:00, 5:30 and 6:00 pm). Venous 
blood samples for ACTH and cortisol were collected into 
properly labeled tubes. Blood samples were kept on ice until 
centrifuged. Plasma was stored frozen at −20°C until assay. 
Adrenocorticotropin and cortisol concentrations were ana-
lyzed using highly sensitive radioimmunoassays.

Approval was obtained from regulatory authorities and 
national, regional, or investigational center ethics committees 
or institutional review boards, and written informed consent 
was obtained from each patient prior to the performance of 
study-specific procedures.

Efficacy Evaluations
For studies DFI5878 and DFI5879, the primary measure 

included changes from baseline to visit 7 (day 56) in the 
17-item HDRS total score in the intent-to-treat (ITT) popula-
tion. The main secondary efficacy variables were the change 
from baseline on the CGI-S item and the HDRS depressed 
mood item scores at visit 7 (day 56). The other main second-
ary criterion was the Montgomery-Asberg Depression Rating 
Scale (MADRS)19 total score.

For study DFI5880, the primary measure included changes 
from baseline to visit 7 (day 56) on the 14-item HARS total 
score in the ITT population. The main secondary efficacy 
variables were the change from baseline on the CGI-S. The 
other main secondary criterion was the MADRS total score.

For study PDY5467, the primary and main secondary 
pharmacodynamic endpoints were the basal, total, and 
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net integrated cortisol and ACTH responses, respectively, 
derived from the cortisol plasma concentrations before 
(basal integrated response) and after CRF administration 
(total and net integrated responses) at visit 13 (day 27). 
Moreover, another secondary measure included change 
from baseline on the HDRS depressed mood item scores 
at visit 4 (day 28).

Safety Evaluations
All safety analyses were performed in the all-treated pop-

ulation, which consisted of all patients exposed to at least 
1 dose of the study treatments, regardless of the amount 
of treatment administered. The safety evaluation included 
spontaneously reported adverse events, electrocardiograms 
(ECGs), laboratory parameters, and vital signs. Abnormali-
ties in clinical laboratories and ECGs were based on the 
definitions for potentially clinically significant abnormali-
ties and were tabulated by patient counts and percentages.

Statistical Analyses
For studies DFI5878, DFI5879, and DFI5880, the 

analyses of primary efficacy variable were performed on 
the ITT population as primary population. The primary 
efficacy variable, the change from baseline in the HARS or 
HDRS total score, was analyzed using a mixed-effect model 
repeated measure (MMRM)20 approach, under the missing-
at-random framework. The treatment group factor in each 
of the studies had 4 levels (SSR149415 250 mg twice daily 
and 100 mg twice daily, paroxetine or escitalopram, and pla-
cebo) and the factor visit had 5 levels (eg, visit 3 [day 7], visit 
4 [day 14], visit 5 [day 28], visit 6 [day 42], and visit 7 [day 
56]). This model, using all available postbaseline evaluations 
in Segment B, provided the baseline adjusted least-squares 
means (LS-means) estimates at day 56 by treatment group as 
well as the differences of these estimates versus placebo.

Pairwise comparisons between each dose of SSR149415 
and placebo were made using the Bonferroni-Hommel 
procedure.21 Student t tests were used to determine the 
statistical significance of the primary efficacy comparison. 
The analysis of covariance (ANCOVA) with missing data 
imputed using a last-observation-carried-forward (LOCF) 
method was performed and specified as a sensitive approach 
for the primary endpoint.

The main secondary efficacy variables were analyzed 
using MMRM as main approach (CGI-S) or an ANCOVA 
at day 56 or last evaluation in segment B, as no repeated 
measure was planned for this scale (MADRS).

For study PDY5467, basal, total, and net integrated 
responses for cortisol at day 27 were analyzed using 1-factor 
(treatment group) ANCOVA with respective correspond-
ing response at day −2 as baseline covariate. The 95% 
confidence interval of the appropriate baseline adjusted 
LS-means difference versus placebo was provided for each 
dose. The secondary efficacy variables, the change from 
baseline to day 28 of quantitative variables with baseline 
interaction (HDRS total score and CGI-S), were analyzed 
using a MMRM approach. Ta
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Figure 1. Change From Baseline in HDRS (A and D), CGI-S (B and E), and MADRS (C and F) in a Randomized, Double-Blind, 
Placebo- and Escitalopram- or Paroxetine-Controlled Study of SSR149415

aTotal score based on mixed-effect model repeated measure analysis, intent-to-treat population.
bTotal score based on last-observation-carried-forward analysis of covariance, intent-to-treat population.
Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale, HDRS = Hamilton Depression Rating Scale, LS = least-squares, 

MADRS = Montgomery-Asberg Depression Rating Scale, SEM = standard error of the mean, SSR = SSR149415.

0

H
D

RS
 To

ta
l S

co
re

, L
S-

M
ea

n 
± 

SE
M

a

A.
Study DFI5878

P = .0384

P = .0371

P = .024

–2

–4

–6

–8

–10

–12

–14
7 14 28

Day
42 56

Placebo
SSR149415 100 mg (twice daily)
SSR149415 250 mg (twice daily)
Escitalopram 10 mg

0.0

CG
I-S

ev
er

ity
 o

f I
lln

es
s 

Sc
or

e,
 L

S-
M

ea
n 

± 
SE

M
a

B.

P = .021

–1.8

–1.6

–1.4

–1.2

–1.0

–0.8

–0.6

–0.4

–0.2

7 14 28
Day

42 56

Placebo
SSR149415 100 mg (twice daily)
SSR149415 250 mg (twice daily)
Escitalopram 10 mg

0

M
A

D
RS

 To
ta

l S
co

re
, L

S-
M

ea
n 

± 
SE

M
b

C.

–2

–4

–6

–8

–10

–12

–14

–16

Placebo

SSR
100 mg

(twice daily)

SSR
250 mg

(twice daily)
Escitalopram

10 mg

P = .028

H
D

RS
 To

ta
l S

co
re

, L
S-

M
ea

n 
± 

SE
M

a

D.
Study DFI5879

P = .0377

P = .006

–2

–4

–6

–8

–10

–12

–14

–16

–18
7 14 28

Day
42 56

Placebo
SSR149415 100 mg (twice daily)
SSR149415 250 mg (twice daily)
Paroxetine 20 mg

0.0
CG

I-S
ev

er
ity

 o
f I

lln
es

s 
Sc

or
e,

 L
S-

M
ea

n 
± 

SE
M

a

E.

P = .0125

–3.0

–2.5

–2.0

–1.5

–1.0

–0.5

7 14 28
Day

42 56

Placebo
SSR149415 100 mg (twice daily)
SSR149415 250 mg (twice daily)
Paroxetine 20 mg

0

M
A

D
RS

 To
ta

l S
co

re
 , 

LS
-M

ea
n 

± 
SE

M
b

F.

–5

–10

–15

–20

–25

Placebo

SSR
100 mg

(twice daily)

SSR
250 mg

(twice daily)
Paroxetine

20 mg

P = .0007



© 2012 COPYRIGHT PHYSICIANS POSTGRADUATE PRESS, INC. NOT FOR DISTRIBUTION, DISPLAY, OR COMMERCIAL PURPOSES. 

The V1b Receptor Antagonist SSR149415 for MDD and GAD

1407 J Clin Psychiatry 73:11, November 2012

RESULTS

Patient Characteristics
Baseline demographic and clinical characteristics were 

relatively comparable among the studies and treatment 
groups (Table 1).

Efficacy
Study DFI5878. Patients in the SSR149415 250-mg but 

not in the 100-mg twice daily group had a significantly 
greater improvement in HDRS total score than patients in 
the placebo group (Figure 1A). The P value of .0244 from 
MMRM was below the .025 threshold given for Bonferroni- 
Hommel used as multiple comparison procedure. In 
contrast, the difference of −1.63 observed between the  
escitalopram group and the placebo group in the HDRS 
total score change from baseline at week 8 was not signifi-
cant (P = .2088). Results obtained from LOCF ANCOVA 
were consistent with MMRM but not significant according 
to the Bonferroni-Hommel procedure for the comparison 
of SSR149415 250-mg twice daily group versus placebo 
(P = .0436). Analyses of the results for the main second-
ary efficacy variables showed that patients from the 2 
SSR149415 groups and the escitalopram group displayed 
a similar improvement in CGI-S score that was numeri-
cally not larger than the one observed in patients from the 
placebo group (Figure 1B). The number of patients assessed 
with MADRS represented only 86% of the patients from the 
ITT population. Analysis of this secondary efficacy mea-
sure showed an improvement in each SSR149415 group as 
well as in the escitalopram group that was larger than the 
one observed in the placebo group, but only the effects of 
the latter group reached statistical significance (P = .0275; 
Figure 1C).

Study DFI5879. The differences between placebo and 
each SSR149415 dose on the primary variable with MMRM 
as well as with LOCF ANCOVA were not statistically signif-
icant (Figure 1D). The observed difference between placebo 
and each SSR149415 dose, 100 mg twice daily and 250 mg, 
on the HDRS total score change versus baseline represented, 
respectively, 25% and 27% of the effect observed between 
paroxetine and placebo. The assay sensitivity was estab-
lished by a statistically significant effect between placebo 
and paroxetine (P = .0061). The observed difference between 
placebo and each SSR149415 dose on CGI-S score was not 
statistically significant (Figure 1E). The assay sensitivity 
was established by a statistically significant effect between 
placebo and paroxetine (P = .0125). Similarly, analysis of the 
MADRS score failed to reveal a statistically significant dif-
ference between placebo and any dose of SSR149415, while 
paroxetine produced a significant improvement on this 
secondary efficacy variable (P = .0007; Figure 1F).

Study DFI5880. The differences between placebo and 
each SSR149415 dose on HARS total score with MMRM, 
as well as with LOCF ANCOVA, were not statistically 
significant (Figure 2A). But the assay sensitivity was estab-
lished by a statistically significant effect between placebo 

Figure 2. Change From Baseline in HARS (A), CGI-S (B), and 
MADRS (C) in a Randomized, Double-Blind, Placebo- and 
Paroxetine-Controlled Study of SSR149415

aTotal score based on mixed-effect model repeated measure analysis, 
intent-to-treat population.

bTotal score based on last-observation-carried-forward analysis of 
covariance, intent-to-treat population.

Abbreviations: CGI-S = Clinical Global Impressions-Severity of 
Illness scale, HARS = Hamilton Anxiety Rating Scale, LS = least-
squares, MADRS = Montgomery-Asberg Depression Rating Scale, 
SEM = standard error of the mean, SSR = SSR149415.
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and paroxetine (P = .0034). For the CGI-S score, the change 
from baseline to week 8 was not significantly different for 
any of the SSR149415 doses compared to placebo. In con-
trast, the change in CGI-S score was significantly greater in 
the paroxetine group (P = .0139; Figure 2B). For both HARS 
and CGI-S, statistically significant separation from placebo 
was observed from week 2 onward for the paroxetine group. 
Regarding the MADRS, there was no statistical difference 
between placebo and each SSR149415 dose on this secondary 
variable. This was in contrast to paroxetine, which improved 
significantly, albeit marginally, on the MADRS score at day 
56 (Figure 2C).

Study PDY5467. Table 2 summarizes the results for basal, 
total, and net integrated cortisol response to CRF, respec-
tively, at visit 13 (day 27) based on ANCOVA with visit 4 
(day −2) corresponding response as covariate. Small dose-
related increases in baseline-adjusted LS-means difference 
from placebo of basal and total cortisol responses to CRF 
were noted. For both basal and total cortisol responses, the 
differences versus placebo were significant in the SSR149415 
250-mg twice daily group (P = .0186 and P = .0331, respec-
tively) and marginally significant in the SSR149415 100-mg 
twice daily group (P = .0858 and P = .0857, respectively). 
Small decreases in baseline-adjusted LS-means difference 
from placebo of net cortisol response to CRF were noted. 
The differences versus placebo were not significant for either 
SSR149415 dose group (P = .6815 and P = .4936 for 100-mg 
and 250-mg twice daily, respectively). Analysis of the results 
for basal, total, and net integrated ACTH response shows 
small, albeit nonsignificant, increases in baseline-adjusted 
LS-means of basal, total, and net ACTH responses to CRF 
(data not shown). Finally, results for the HDRS total score 
based on the MMRM analysis revealed that patients in both 
SSR149415 groups had greater mean improvements from 
baseline in HDRS total score and CGI-S than patients in the 
placebo group, although the differences were not significant 
(HDRS: P = .3408 and P = .2653; CGI-S: P = .6420 and P = .33 
for 100 mg and 250 mg twice daily, respectively).

Safety
Table 3 summarizes all adverse events (AEs) occurring 

in patients in any study and treatment group. There was 
no statistically significant difference between placebo and 

Table 2. Summary of Cortisol Responses to CRF Administration Following Treatment With 
SSR149415 or Placebo in Major Depressive Disorder Patients (PDY5467)a

Response Placebo
SSR149415  

100 mg Twice Daily
SSR149415  

250 mg Twice Daily
Basal integrated cortisol, nmol/L

LS-Mean (SE) change from day –2 at day 27 −2,025.37 (895.53) −11.53 (714.61) 874.93 (787.77)
P value vs placebo .0858 .0186

Total integrated cortisol, nmol/L
LS-Mean (SE) change from day –2 at day 27 −2,180.70 (1,877.11) 2,078.31 (1,466.84) 3,264.52 (1,602.82)
P value vs placebo .0857 .0331

Net integrated cortisol, nmol/L
LS-Mean (SE) change from day –2 at day 27 2,837.12 (2,207.03) 1,670.27 (1,746.62) 807.10 (1,930.32)
P value vs placebo .6815 .4936

aP values are based on covariance analysis adjusted for day −2 response.
Abbreviations: CRF = corticotropin-releasing factor, LS = least-squares, SE = standard error.

SSR149415. The most frequent AEs observed in all groups 
were headache, nausea, and dizziness. Few events were 
considered severe (highest proportion was 2.5% observed 
in study DFI5879 at SSR149415 250-mg twice daily). With-
drawal rates due to AEs ranged from 3.6% to 13.6%, with 
the highest rate observed for SSR149415 250-mg twice 
daily in study DFI5879 and paroxetine 20-mg/day in study 
DFI5880. No deaths occurred during either study. Increase 
in liver function tests was the main safety observation, with 5 
patients in the 100-mg twice daily group and 5 patients in the 
250-mg twice daily group showing a combined increase of 
transaminase and bilirubin. However, none of these patients 
had an associated total bilirubin ≥ 2, which is in the upper 
limit of normal range. In studies DFI5879 and DFI5880, 10 
patients in the SSR149415 groups had a least 1 postbaseline 
PR interval that ranged from 220 to 255 ms. No patients in 
the SSR149415 treatment groups had QTcF intervals ≥ 500 
ms. One patient (250 mg twice daily) had an increase in 
QTcF interval > 60 ms (66 ms), although the absolute QTcF 
interval was not prolonged (425 ms).

DISCUSSION

This is the first report on the effects of a vasopressin V1b 
receptor antagonist in the treatment of MDD and GAD in 3 
double-blind, placebo-controlled trials. Results showed that 
SSR149415 failed to demonstrate efficacy in the treatment 
of these conditions.

Of the 3 studies, study DFI5878 demonstrated a signifi-
cant antidepressant effect for the higher SSR149415 dose 
(250 mg twice daily) on the primary endpoint (HDRS) as 
early as week 1 of treatment but not on MADRS at week 8. 
Moreover, this study failed to show significant differences 
for the active comparator (escitalopram) versus placebo at 
any time point in the ITT population. Studies DFI5879 and 
DFI5880 determined that SSR149415 100-mg and 250-mg 
twice daily were not superior in efficacy to placebo for the 
treatment of MDD and GAD, respectively. The active com-
parator arm, paroxetine, in both of these studies showed 
statistical separation from placebo and demonstrated that 
robust signal detection was obtained. Whether the lack of 
efficacy of SSR149415 is specific to this particular com-
pound, due to the dose employed, or is indicative of a more 
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general failure of this particular class of drugs in depres-
sion and anxiety disorders remains unknown. There have 
been several other V1b receptor antagonists studied by 
other pharmaceutical companies to date; however, none of 
them have made it yet to advanced clinical development for  
stress-related disorders.22

The absence of beneficial effects of SSR149415 over 
placebo in anxiety and depression symptoms is somewhat 
surprising, given the central role that the vasopressin system, 
in particular via the V1b receptor, is hypothesized to play 
in the neuroendocrine response to stress, notably through 
the modulation of the HPA axis.23,24 Available information 
regarding the pharmacokinetic properties of SSR149415 
and preclinical studies suggest that appropriate blood levels 
were obtained in this clinical trial. However, it is important 
to note that SSR149415 was tested in the efficacy studies 
at doses (ie, 100 mg and 250 mg twice daily) that had only 
a marginal effect on net cortisol response to a CRF chal-
lenge, a putative marker of drug activity, as shown in study 
PDY5467, although the drug reduced basal cortisol levels 
significantly at 250 mg. Doses higher than 250 mg/day or 
twice daily of SSR149415 have been shown to significantly 
attenuate this response in a Phase I study.25 The absence of 
clear inhibition of cortisol levels at the current doses might 
suggest insufficient vasopressin blockade to achieve thera-
peutic effect in humans or the engagement of compensatory 
mechanisms that might have blocked a therapeutic effect. It 
can therefore not be excluded that a dose higher than 250 mg 
of SSR149415 may have produced more convincing effects, 
at least in MDD patients, and a functional readout is needed 
to ascertain sufficient V1b receptor occupancy, but to the best 
of our knowledge, there is currently no radioactive ligand for 
human V1b receptors available.

This study has several limitations, which may account 
to a certain degree for the lack of efficacy of SSR149415 in 
the current trials, notably in the GAD trial. V1b receptors 
may be particularly activated during acute stress and early 
phases of anxiety disorders,5 and blocking these receptors 
may have limited efficacy in chronic states in which stable 
anxiety levels have been established. This idea is substanti-
ated by studies in animals showing that SSR149415 elicited 
robust anxiolytic-like activity in models relating to certain 
aspects of acute or posttraumatic stress, while it produced 
limited efficacy in procedures claimed to model aspects of 
GAD.12 Therefore, the V1b receptor may play an important 
role in the early stages of illness, and antagonists may be best 
utilized during this period or in stress-induced psychiatric 
disorders, such as acute or posttraumatic stress disorder. 
Moreover, it is possible that blocking only 1 system, such as 
vasopressin, may not be sufficient to achieve a therapeutic 
response with regard to anxiety and depression. Common to 
the current trials is that a very specific mechanism is probed 
in patient groups that are certainly heterogenous on obser-
vation levels ranging from psychopathology to biomarkers 
and DNA-sequence variations. Thus, future trials exploring 
the potential of V1b receptor antagonists have to use bio-
markers and gene tests to make sure that the study samples 

are enriched with patients in whom excessive vasopressin 
V1b signaling is one of the major pathogenetic factors.22 
Clearly, it is still too early to draw definitive conclusions on 
the therapeutic potential of V1b antagonists in anxiety and 
depressive disorders. They deserve further studies as either 
adjunctive therapy or monotherapy.
Drug names: escitalopram (Lexapro and others), fluoxetine (Prozac  
and others), paroxetine (Paxil, Pexeva, and others).
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