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Abstract
Treatment of severely symptomatic patients with generalized anxiety disorder (GAD) raises
particular concerns for clinicians.
This 12-week double-blind study evaluated the efﬁcacy of agomelatine (25–50 mg/day) in the
treatment of patients with severe GAD, using escitalopram (10–20 mg) as active comparator.
The primary outcome measure was the change from baseline of the total score on the Hamilton Anxiety scale (HAM-A) at week 12. Secondary outcome measures included rate of response
to treatment (at least 50% score reduction from baseline) in the HAM-A psychic and somatic
anxiety sub-scores, Clinical Global Impression severity and change scores, the Toronto Hospital
Alertness Test, the Snaith-Hamilton Pleasure Scale, and the Leeds Sleep Evaluation Questionnaire Scores.
Sixty one clinical centers (Australia, Canada, Czech Republic, Finland, Germany, Hungary,
Poland, Russia, Slovakia) participated from April 2013 to February 2015.
Patient characteristics and demographic data were comparable between treatment groups.
Both treatments were associated with a clinically signiﬁcant decrease in HAM-A total score
at week 12; the non-inferiority of agomelatine versus escitalopram was not demonstrated
(E(SE) = −0.91(0.69), 95%CI = [−2.26, 0.44], p = 0.195). At week 12, the response rate was
60.9% in the agomelatine group, and 64.8% in the escitalopram group. In both treatment
arms, HAM-A psychic and somatic anxiety scores decreased, alertness and sleep parameters
improved, and ability to experience pleasure increased. In these secondary outcome measures,
there were no signiﬁcant differences between the treatment groups. Agomelatine was welltolerated, with a lower incidence of adverse events than escitalopram.
Agomelatine and escitalopram are efﬁcacious in treating GAD patients with severe symptoms.
© 2018 Elsevier B.V. and ECNP. All rights reserved.

Introduction
Generalized anxiety disorder (GAD) has a lifetime prevalence of 3.7% across the globe (Ruscio et al., 2017) and is
the most common anxiety disorder in primary care (Hoffman
et al., 2008; Kessler et al., 2002, 2005; Wittchen, 2002;
Wittchen et al., 2011). GAD is characterized by anxiety and
worries that are difﬁcult to control, and by accompanying
psychic and somatic symptoms including sleep disturbance.
GAD is an impairing illness, and when symptoms are severe
patients may demonstrate signiﬁcant disability with considerable social and occupational dysfunction (Kessler et al.,
2005; Wittchen et al., 2011). Severe GAD may be associated
with increased risk for suicidality (Norton et al., 2008), and
is associated with lower response rates to some forms of
treatment (Haby et al., 2006).
While several medications have shown efﬁcacy for GAD
(Bandelow et al., 2012), many patients fail to respond to,
cannot tolerate, or develop discontinuation symptoms after
use of such compounds (Kapczinski et al., 2003). Agomelatine has a mechanism of action and tolerability proﬁle that
differs from that of currently approved therapies for GAD
(de Bodinat et al., 2010; Guardiola-Lemaitre et al., 2014)
and so is an attractive option for the treatment of this disorder. Its efﬁcacy and tolerability in treating GAD has been
demonstrated using doses of 25–50 mg daily in three shortterm placebo-controlled studies, including one with escitalopram as an active control (Stein et al., 2017, 2014, 2008,
2013), and in a relapse prevention study (Stein et al., 2012).
Notably, agomelatine was efﬁcacious in reducing symptoms in a subset of patients with severe GAD (Stein et al.,
2014). Of particular interest was a signal in this subset of
severely ill participants that agomelatine was perhaps more

efﬁcacious than the escitalopram, a selective serotonin reuptake inhibitor (SSRI) (Stein et al., 2014). Given that care
of this population raises particular clinical concerns and
that there have been few prior trials of pharmacotherapy
for severe GAD (Liebowitz et al., 2003; Matza et al., 2010),
it would be useful to obtain additional data regarding the
efﬁcacy of agomelatine in an appropriately powered sample of patients with severe GAD.
The primary objective of the present study was to investigate the short-term (12-week) efﬁcacy of agomelatine (25–
50 mg/day) compared to escitalopram (10–20 mg) in reducing GAD symptoms, assessed by the HAM-A, in out-patients
with severe illness. Escitalopram was chosen as an active
comparator given its demonstrated efﬁcacy in the treatment of GAD (Baldwin et al., 2006; Davidson et al., 2004;
Goodman et al., 2005; Stein et al., 2005) and as it had
previously been used as an active control in a GAD trial of
agomelatine (Stein et al., 2014). The secondary objectives
were to assess the potential clinical beneﬁts of these two
treatments on a broad array of clinically relevant measures
including response rate, alertness, subjective sleep, and anhedonia, and to provide supplementary data on their tolerability.

Experimental procedures
Patients
A total of 523 physically healthy male and female outpatients, aged between 18 and 65 years old inclusive,
with a primary diagnosis of GAD according to DSM-IVTR criteria (American Psychiatric Association, 2000), were
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recruited between April 2013 and February 2015 in Australia (6 centers), Canada (6 centers), Czech republic (10
centers), Finland (6 centers), Germany (9 centers), Hungary
(6 centers), Poland (7 centers), Russia (7 centers), and Slovakia (4 centers). The study was conducted in accordance
with the principles of Good Clinical Practice and the Declaration of Helsinki (World Medical Association, 2013). All
patients gave informed signed consent.
The Mini International Neuropsychiatric Interview (MINI)
(Sheehan et al., 1998) was used to diagnose GAD (DSM-IV-TR
criteria) and potential comorbid disorders. Patients were required to have a HAM-A (Hamilton, 1959) total score ≥ 25,
a score ≥ 2 on both HAM-A items 1 and 2, HAM-A items
1 + 2 ≥ 5, a Hospital and Depression Anxiety (HAD) (Zigmond
and Snaith, 1983) Anxiety score ≥ 11 and ≥ HAD Depression
score at selection and week 0 (baseline), and a MontgomeryÅsberg Depression Rating Scale (MADRS) (Montgomery and
Asberg, 1979) score ≤ 16 at selection. Patients with a decrease greater than 20% on the HAM-A total score between
selection and baseline were excluded from the study.
Patients with current anxiety disorders other than GAD,
including panic disorder, posttraumatic stress disorder, agoraphobia, social phobia, and obsessive-compulsive disorder according to DSM-IV-TR criteria and conﬁrmed by the
MINI, were excluded. Regarding speciﬁc phobia, only patients with symptoms present almost daily or which could interfere with study evaluation were excluded. Patients with
anxiety symptoms due to a general medical condition or
substance use were also excluded. Patients with other psychiatric disorders including major depressive disorder, drug
or alcohol abuse or dependence, severe personality disorders, a history of psychotic disorder, neurological disorders,
and suicide risk (as judged by the clinician) and/or patients with a suicidal ideation (4 or 5 on the Columbia Suicide Severity Rating Scale) were excluded. Women of childbearing potential without effective contraception, pregnant
women, and patients with severe or uncontrolled general
medical disorders likely to interfere with the conduct of
the study were excluded. Patients receiving psychotropic
agents or other treatments likely to impact on the central
nervous system or on study evaluations, or having recently
begun psychotherapy, were excluded. Menopause hormone
replacement therapy, treatment with thyroid hormones or
beta-blockers were authorized when used at a stable dosage
(start, stop or modiﬁcation within the 3 months [4 weeks for
beta-blockers] prior to baseline were criteria for exclusion).

medication during a double-blind tapering period of one
week to avoid possible withdrawal reactions. While such
dose reduction took place for those in the escitalopram
arm, the dose of agomelatine in fact remained unchanged
as this antidepressant is not associated with discontinuation
symptoms on abrupt withdrawal (Montgomery et al., 2004;
Stein et al., 2012, 2008). Patients were followed up for one
week after discontinuation. During the 12-week period, visits were scheduled at baseline visit and weeks 2, 4, 8 and 12
(last visit).
The primary outcome measure was a change from baseline in the HAM-A total score, which was rated at the selection and baseline visits and at weeks 2, 4, 8 and 12. Secondary outcome measures included the HAM-A psychic and
somatic anxiety sub-scores rated at each visit, and three
Self-rating questionnaires: the Toronto Hospital Alertness
Test (THAT) and the Snaith-Hamilton Pleasure Scale (SHAPS)
completed by the patient at baseline visit and weeks 2, 4, 8
and 12 to measure alertness (Shapiro et al., 2006) and anhedonia (Snaith et al., 1995), and the Leeds Sleep Evaluation
Questionnaire (LSEQ) completed by the patient at weeks 2,
4, 8 and 12 to measure the impact of treatments on sleep
parameters (Parrott and Hindmarch 1980). With respect to
the Clinical Global Impression (CGI) scale (Guy, 1976), the
CGI-Severity of illness (CGI-S) was assessed at each visit
from selection, and the CGI-Improvement (CGI-I) assessed
at each visit from week 2. All efﬁcacy measures were performed at the end of the study or at the withdrawal visit in
the case of premature withdrawal.
Safety measures included adverse events reporting at
each visit, vital signs (heart rate, blood pressure) at selection and baseline visits and at week 12, 12-lead electrocardiograms at selection and week 12, weight and body-mass
index (BMI) at the selection visit, baseline and week 12.
Standard biochemistry and hematology tests, as well as liver
function tests including alanine amino transferase (ALAT),
aspartate amino transferase (ASAT), gamma glutamyl transferase (γ GT), alkaline phosphatase (ALP), and total bilirubin
were undertaken at selection visit, at weeks 4 (liver function parameters only), 8 (liver function parameters only)
and 12. Assessment of suicidal ideation and suicidal behavior was performed using the Columbia Suicide Severity Rating Scale (C-SSRS) at baseline visit and weeks 2, 4, 8, and
12. All safety measures were performed at the end of the
study or at the end of treatment in the case of premature
withdrawal.

Design and measures

Training

Patients were randomized to receive agomelatine or escitalopram in the evening for 12 weeks. Randomization was
balanced and stratiﬁed by center, and was done using an
Interactive Response System (IRS). Treatments were identically labeled. Daily dosage of agomelatine or escitalopram
could be increased at week 4 (agomelatine: from 25 mg to
50 mg; escitalopram: from 10 mg to 20 mg) on the basis of
insufﬁcient improvement, in blinded fashion according to a
predeﬁned dose adjustment algorithm (to which investigators and patients were blind).
At study end, or in case of premature withdrawal, investigators had the option to gradually reduce escitalopram

All clinicians were trained in administering the diagnostic
instruments and the outcome measures. Presentations were
done at an International investigators’ meeting on DSM-IVTR criteria for GAD and on the MINI. Videos of clinical cases
were used to establish inter-rater reliability on symptom
measures. Training sessions on symptom severity measures
were repeated once during the year recruitment period.

Statistical Analyses
The efﬁcacy analyses were performed in the full analysis set
(FAS) (all included and randomized patients having taken at
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least one dose of study medication and having a value at
baseline and at least one post-baseline value for the primary efﬁcacy criterion). The primary analysis compared the
change from baseline to week 12 of HAM-A total score in
agomelatine and escitalopram groups, using a two-way analysis of covariance (ANCOVA) model including the ﬁxed, categorical effect of treatment, the random categorical effect
of center, as well as the continuous, ﬁxed covariate of baseline HAM-A total score. Missing data at week 12 were imputed using the last observation carried forward (LOCF) approach.
A non-inferiority analysis was carried out taking into account the ﬁxed pre-deﬁned non-inferiority margin of 1.5
points. If the lower end of the two-sided 95% conﬁdence
interval of the treatment difference was superior to −1.5,
the non-inferiority of agomelatine to escitalopram would
be established (with, in that case, a p-value from the noninferiority unilateral test less than or equal to 0.025).
To assess the robustness of the results of the primary
analysis, agomelatine was compared to escitalopram on the
change from baseline to week 12 of HAM-A total score, using a mixed-effects model for repeated measures (MMRM)
including the ﬁxed, categorical effects of treatment, visit
and treatment-by-visit interaction, the random categorical
effect of center, as well as the continuous ﬁxed covariate of
baseline score on the HAM-A.
Descriptive statistics were provided by treatment group
in the FAS on the 12-week period for HAM-A psychic and
somatic anxiety scores, CGI-S and CGI-I scores, THAT and
SHAPS total scores, LSEQ getting off to sleep score, quality
of sleep score, sleep awakening score and Integrity of behavior score. Secondary analyses in the FAS were planned
for all secondary outcome measures, including the response
rate to treatment (at least 50% decrease from baseline of
the HAM-A total score) over the 12-week period, conditional
on demonstration of non-inferiority of agomelatine on the
primary outcome.
The above-mentioned analyses were repeated in the subset of “more severely anxious patients” with a HAM-A total
score ≥ 25 and a CGI-S score ≥ 5 at baseline.
For every safety measurement, descriptive statistics
were provided by treatment group in the safety set (all included patients having taken at least one dose of medication).
Statistical analysis was performed using SAS® software,
version 9.2 (SAS Institute, Cary, North Carolina). The type I
error was set at 2.5% for non-inferiority tests.

Results
Patients
Five hundred and twenty-three patients were randomly assigned to receive agomelatine 25 mg (261 patients) or escitalopram 10 mg (262 patients). A total of 91 patients did not
complete the trial (82.6% completer rate). In both arms,
reasons for withdrawal were mainly adverse events, nonmedical reasons and lack of efﬁcacy (Table 1).
The patients’ age was 41.0 ± 12.1 years (mean ± SD) with
a greater proportion of females (69.0%). The mean HAMA total score at baseline was 30.3 ± 3.4 and there were
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Table 1

Disposition of patients (n).

Included (randomized)
With a protocol
deviation ≤ week 0
Lost to follow-up
Withdrawn
due to adverse event
due to non-medical reason
due to lack of efﬁcacy
due to protocol deviation
due to cure, remission
Completed (%)
Full analysis Set (FAS)
Sub-FAS with HAM-A total
score ≥ 25 and CGI-S ≥ 5
at week 0
Safety set

Agomelatine

Escitalopram

261
40

262
41

–
49
15
21
13
–
–
212 (81.2)
258
191

–
42
19
15
3
4
1
220 (84.0)
261
188

260

262

no clinically relevant differences between the treatment
groups for demographic criteria and clinical characteristics
at study start (Table 2).
In the agomelatine group, 38 out of 261 (14.6%) randomized patients had a dose increase after the week-4 visit,
while this occurred in the escitalopram group for 28 out of
262 (10.7%) patients.

Primary efﬁcacy criterion
In the FAS
The mean HAM-A total score decreased from baseline to
week 12 in both treatment groups. At week 12 (LOCF),
the mean ± SD reduction from baseline was −16.0 ± 9.1
in the agomelatine group and −16.9 ± 8.4 in the escitalopram group. Considering the pre-deﬁned margin of 1.5
points, the non-inferiority of agomelatine compared to escitalopram, after adjustment for center (random effect)
and baseline HAM-A total score, and using the LOCF approach for missing data at week 12, was not statistically
demonstrated (E (SE) = −0.91 (0.69), 95%CI = [−2.26, 0.44],
p = 0.195). This result was conﬁrmed in a sensitivity analysis employing MMRM, to help address the issue of missing data (E (SE) = −1.00 (0.63), 95%CI [−2.24], p = 0.214)
(Table 3A).
In more severely anxious patients
For patients with HAM-A total score ≥ 25 and CGI-S ≥ 5 at
baseline (N = 191 in the agomelatine group, N = 188 in the
escitalopram group), the mean HAM-A total score decreased
from baseline to week 12 in both treatment groups. At
week 12 (LOCF), the mean ± SD total score reduction from
baseline was −16.4 ± 9.5 in the agomelatine group and
−17.4 ± 8.6 in the escitalopram group. The non-inferiority
of agomelatine compared to escitalopram was not statistically demonstrated (E (SE) = −0.92 (0.85), 95%CI = [−2.59,
0.75], p = 0.247); a result conﬁrmed by the MMRM sensitivity analysis (E (SE) = −0.93 (0.78), 95%CI = [−2.47, 0.61],
p = 0.234) (Table 3B).
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Table 3 HAM-A total score (change from baseline to week
12 – LOCF) – FAS.
A: FAS

Agomelatine Escitalopram
(N = 261)
(N = 262)
Age (mean ± SD) (years)
% female
Duration of GAD (Median)
(years)
Previous anxiolytic
treatmenta (n(%))
Previous antidepressant
treatmenta (n(%))
HAM-A total score (mean ± SD)
HAM-A psychic anxiety score
(mean ± SD)
HAM-A somatic anxiety score
(mean ± SD)
CGI severity of illness score
(mean ± SD)
HAD anxiety score
(mean ± SD)
HAD depression score
(mean ± SD)
MADRS total score (mean ± SD)
THAT total score (mean ± SD)

41.1 ± 12.3
67.4
3.4

40.9 ± 12.0
70.6
4.5

53 (20.3)

39 (14.9)

HAM-A total score (mean ± SD)
Agomelatine (n = 258)
Escitalopram (n = 261)
−16.0 ± 9.1
−16.9 ± 8.4
Difference Escitalopram minus Agomelatine
Estimate
SE
95% CI
p-value
−0.91a
0.69
[−2.26 ; 0.44]
0.195b
−1.00c
0.63
[−2.24 ; 0.23]
0.214b

85 (32.6)

73 (27.9)

B: HAM-A total score sub-FAS of more severely anxious
patients

30.3 ± 3.5
16.2 ± 2.3

30.3 ± 3.3
16.0 ± 2.2

14.1 ± 2.8

14.3 ± 2.9

4.9 ± 0.7

4.9 ± 0.7

15.8 ± 2.5

15.7 ± 2.6

6.6 ± 3.6

6.4 ± 3.6

11.7 ± 2.6
N = 257
21.7 ± 8.3
SHAPS total score (mean ± SD) N = 257
29.7 ± 6.8
SDS total score (mean ± SD)
n = 231
19.9 ± 4.3
a

11.6 ± 2.8
N = 260
21.6 ± 7.8
N = 260
29.0 ± 7.0
n = 228
19.0 ± 4.8

In the last 12 months before the selection

Secondary efﬁcacy criteria
In the FAS (Table 4A)
Response to treatment based on at least a 50% reduction in
HAM-A total score increased during the course of the study
in both treatment groups. At week 12 (LOCF), the response
rate was 60.9% in the agomelatine group and 64.8% in the
escitalopram group.
Psychic and somatic anxiety symptoms were signiﬁcantly
improved by both agomelatine and escitalopram. At week
12 (LOCF), the mean change from baseline on the HAM-A
psychic anxiety sub-score was −8.4 ± 5.1 in the agomelatine and −9.0 ± 4.7 in the escitalopram groups; the mean
change from baseline on the HAM-A somatic anxiety subscore was similar in both treatment groups (−7.6 ± 4.7 versus −7.9 ± 4.5).
The mean CGI-S and CGI-I scores decreased in both
groups, indicating that patients’ overall clinical picture improved during the course of the study. The mean THAT score
increased over the 12-week period in both groups, indicating that patients felt more alert. The decrease of SHAPS
scores during the study, indicating that on both treatments
patients improved in their ability to experience pleasure.
In both treatment groups, patients had an improvement in
LSEQ ratings of getting off to sleep score, quality of sleep

HAM-A total score (mean ± SD)
Agomelatine (n = 191)
Escitalopram (n = 188)
−16.4 ± 9.5
−17.4 ± 8.6
Difference Escitalopram minus Agomelatine
Estimate
SE
95% CI
p-value
−0.92a
0.85
[−2.59 ; 0.75]
0.247b
−0.93c
0.78
[−2.47 ; 0.61]
0.234b
E (SE): Estimate (Standard Error) of the difference between
treatment group – 95% CI: Two-sided 95% Conﬁdence Interval of
the estimate – p value: one-sided p-value of treatment effect to
be compared to 0.025.
a Analysis of covariance model on factors treatment and center (random effect) with baseline HAM-A total score as covariate.
b Non-inferiority test centered on a non-inferiority margin of
1.5: one-sided p-value to be compared to 0.025.
c Sensitivity analysis addressing the method of handling missing data; Mixed-effects Model with Repeated Measures including terms for effects of treatment, baseline HAM-A total score,
center (random effect), visit and an interaction term treatment × visit.

score, sleep awakening and integrity of behavior scores over
the 12-week period.
In more severely anxious patients (Table 4B)
At week 12 (LOCF), the response rate based on at least 50%
reduction in the HAMA total score was 60.2% in the agomelatine group and 66.0% in the escitalopram group.
Over the 12-week period results on all secondary criteria
were similar to those observed in the FAS in both treatment
groups.

Tolerability
In the safety set (N = 522), 276 patients reported at least
one emergent adverse event (EAE) during the 12-week
treatment period and the 1-week tapering period, with a
numerically lower rate in the agomelatine group (46.9%)
than in the escitalopram group (58.8%) (Table 5). Headache,
nausea, fatigue and insomnia were the most frequently
reported EAEs. The percentages of patients were numerically lower in the agomelatine than in the escitalopram
group for headache (10.4% vs. 12.2%) nausea (6.5% versus
17.9%) insomnia (2.3% versus 6.1%) dizziness (1.9% versus
3.8%) anxiety (1.9% versus 3.4%), hyperhidrosis (0.8% versus
5.0%) and diarrhoea (1.5% versus 4.6%). Other EAEs showed
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Table 4A
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Secondary efﬁcacy criteria – expressed as Mean ± SD scores in the FAS.
Agomelatine (n = 258)

Escitalopram (n = 261)

Baseline
Week 12 (LOCF)
Change from baseline (LOCF)

16.2 ± 2.3
7.8 ± 5.4
−8.4 ± 5.1

16.0 ± 2.2
7.0 ± 4.9
−9.0 ± 4.7

Baseline
Week 12 (LOCF)
Change from baseline (LOCF)

14.1 ± 2.8
6.6 ± 4.7
−7.6 ± 4.7

14.3 ± 2.9
6.4 ± 4.4
−7.9 ± 4.5

Baseline
Week 12 (LOCF)

4.9 ± 0.7
3.0 ± 1. 4

4.9 ± 0.7
2.8 ± 1.3

Week 12 (LOCF)

2.1 ± 1.2
N = 252
21.7 ± 8.3
29.4 ± 10.3
7.8 ± 10.3
N = 252
29.7 ± 6.8
26.7 ± 7.3
−3.1 ± 7.1
N = 256
37.8 ± 18.6
36.9 ± 21.3
43.1 ± 20.2
42.7 ± 21.5

1.9 ± 1.1
N = 254
21.7 ± 7.7
31.3 ± 9.7
9.6 ± 9.9
N = 254
29.0 ± 7.0
24.8 ± 7.1
−4.2 ± 6.5
N = 256
39.5 ± 18.4
37.7 ± 22.2
43.1 ± 21.5
41.0 ± 21.2

HAMA psychic anxiety score

HAMA somatic anxiety score

CGI-S

CGI-I
THAT
Baseline
Week 12 (LOCF)
Change from baseline (LOCF)
SHAPS total score
Baseline
Week 12 (LOCF)
Change from baseline (LOCF)
LSEQ score at Week 12 (LOCF) (mm)
Getting off to sleep
Quality of sleep
Sleep awakening
Integrity of behavior

Table 4B

Secondary efﬁcacy criteria – expressed as Mean ± SD scores in the more severely anxious patients.
Agomelatine (n = 191)

Escitalopram (n = 188)

Baseline
Week 12 (LOCF)
Change from baseline (LOCF)

16.7 ± 2.3
8.0 ± 5.6
−8.7 ± 5.3

16.3 ± 2.2
7.2 ± 5.2
−9.1 ± 4.8

Baseline
Week 12 (LOCF)
Change from baseline (LOCF)

14.4 ± 3.0
6.7 ± 4.8
−7.7 ± 4.9

14.7 ± 2.9
6.5 ± 4.5
−8.3 ± 4.6

Baseline
Week 12 (LOCF)

5.3 ± 0.5
3.2 ± 1. 5

5.2 ± 0.4
3.0 ± 1.4

Week 12 (LOCF)

2.1 ± 1.3
N = 189
21.3 ± 8.3
30.2 ± 10.2
9.0 ± 10.1
N = 189
29.7 ± 7.0
26.1 ± 7.2
−3.8 ± 7.1
N = 189
37.2 ± 18.8
36.2 ± 21.4
42.6 ± 20.3
42.0 ± 21.7

1.9 ± 1.2
N = 184
22.0 ± 7.7
32.4 ± 9.2
10.5 ± 9.5
N = 184
28.8 ± 7.2
24.2 ± 7.2
−4.7 ± 6.7
N = 184
37.7 ± 18.5
36.5 ± 22.1
42.8 ± 21.1
40.0 ± 20.8

HAMA psychic anxiety score

HAMA somatic anxiety score

CGI-S

CGI-I
THAT
Baseline
Week 12 (LOCF)
Change from baseline (LOCF)
SHAPS total score
Baseline
Week 12 (LOCF)
Change from baseline (LOCF)
LSEQ score at Week 12 (LOCF) (mm)
Getting off to sleep
Quality of sleep
Sleep awakening
Integrity of behavior
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Table 5 Most frequently reported emergent adverse
events∗ during the double-blind treatment period (at least
2% of the patients in any group) – Safety set.
Adverse events

Agomelatine
(N = 260)

Escitalopram
(N = 262)

All
Headache
Nausea
Fatigue
Nasopharyngitis
Dry mouth
Tension headache
Constipation
Insomnia
Dizziness
Anxiety
Diarrhoea
Hyperhidrosis

46.9
10.4
6.5
4.6
4.2
3.8
2.7
2.7
2.3
1.9
1.9
1.5
0.8

58.8
12.2
17.9
4.2
3.8
1.9
1.1
–
6.1
3.8
3.4
4.6
5.0

∗

Expressed as percent of affected patients among exposed patients in the considered treatment group.

no difference between the groups. The majority of EAEs
were rated as mild or moderate. Twenty-two patients (4.2%)
reported at least one severe treatment-related EAE. In the
agomelatine group, 7 patients (2.7%) reported 13 severe
treatment-related EAEs, mainly related to psychiatric disorders (4 events, 4 patients, 1.5%). In the escitalopram group,
15 patients (5.7%) reported 24 severe treatment-related
EAEs including 11 psychiatric events (9 patients, 3.4%).
In all, 17 serious emergent adverse events (SEAEs) (13 patients, 2.5%) were documented during the study. Nine SEAEs
were reported in 7 patients on agomelatine and 8 SEAEs
were reported in 6 patients on escitalopram. SEAEs were
considered as treatment-related by the investigator in 6 patients (2.3%) in the agomelatine group (schizophrenia, somnolence, vision blurred, myocardial ischaemia, nightmare
[each in one patient] and abnormal sensation in eye, amblyopia, impaired driving ability [in one patient]) and in 2
patients (0.8%) in the escitalopram group (sleep disorders
and fatigue in one patient, activities of daily living impaired
in one patient). All patients recovered from these events.
Emergent potentially clinically signiﬁcant abnormal
(PCSA) transaminases levels were sparse during the 12-week
period: one patient in the agomelatine group (0.4%) and
2 patients in the escitalopram group (0.8%) reported PCSA
value of aspartate aminotransferase, two patients in the
agomelatine group (0.8%) and 4 patients in the escitalopram
group (1.6%) reported PCSA values of alanine aminotransferase, 3 patients in the agomelatine group (1.2%) and 3 patients in the escitalopram group (1.2%) reported PCSA values
of gamma-glutamyl transferase. Values were normalized after study drug discontinuation.
There were neither clinically relevant differences between treatment groups nor changes from baseline to the
last post-baseline value for biochemical and haematological parameters, blood pressure, heart rate, body weight
and BMI. Three patients in both groups reported at least
one emergent clinically signiﬁcant ECG abnormality during
treatment.
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In the safety set, the assessment of suicidal ideation and
suicidal behavior performed using the C-SSRS showed that
only a few patients presented suicidal ideations and/or suicidal behavior over the study period in both groups. One
patient in each group had suicidal ideation at the last postbaseline assessment without suicidal ideation at baseline.
No suicidal behavior was reported during the study.

Discussion
In this study, GAD symptoms were improved in both agomelatine and escitalopram groups, as supported by consistent ﬁndings on the primary outcome measure (HAM-A total
score) and on secondary measures. There was no demonstration of a statistical non-inferiority of agomelatine versus
escitalopram on the primary outcome measure.
At week 12, the mean ± SD reduction from baseline in
HAM-A total score (LOCF) was similar in the agomelatine
(−16.0 ± 9.1) and the escitalopram (−16.9 ± 8.4) groups.
These results were also in the range of changes previously reported over a 12-week study for agomelatine
(−15.6 ± 9.4) and escitalopram (−15.6 ± 8.2) (Stein et al.,
2014). In addition, the HAM-A total score changes from
baseline were similar for both treatments in the subset of
severely anxious patients (HAM-A total score ≥ 25 and CGIS ≥ 5 at baseline), and approximately the same as in the
FAS population. Somewhat equivalent efﬁcacies across different levels of symptom severity were also observed in a
previous investigation of agomelatine in GAD, although in
that study there was a signal that agomelatine was superior to escitalopram in the most severely ill subset (Stein
et al., 2014). Clinicians have major concerns regarding patients with severe GAD, so the conﬁrmation here of the efﬁcacy of agomelatine and escitalopram make them promising treatment options for reducing the signiﬁcant distress
and impairment in outpatients with such symptoms. As less
than 15% of agomelatine-treated patients needed an uptitration at week 4, agomelatine 25 mg daily appears to
be the dose of choice for the majority of patients, a recommendation that is consistent with results from previous
GAD trials (Stein et al., 2017, 2014, 2008).
Whereas some agents that are used for GAD treatment
may act primarily on psychic or somatic symptoms of the
disorder, the beneﬁts of agomelatine and escitalopram were
observed on both psychic and somatic anxious symptoms,
again in agreement with previous GAD trials (Stein et al.,
2017, 2014, 2012, 2008, 2005). The psychic symptoms of
anxiety may be more speciﬁc for GAD, while somatic symptoms may be important clinical predictors of the presence
of anxiety disorders in general (Jackson et al., 2001). It is
important that the full range of patient’s GAD symptoms respond to treatment, hence agents that reduce both psychic
and somatic symptoms are particularly beneﬁcial in clinical
practice.
In addition to reducing psychic and somatic GAD symptoms, agomelatine and escitalopram exhibited other useful
features for GAD patients. Both treatments led to decreased
anhedonia as measured by SHAPS scores over the 12-week
period, showing that they improved patients’ ability to experience pleasure. Treatments also improved all sleep parameters as assessed by the LSEQ. Sleep disturbance is an
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important diagnostic criterion for GAD (Andrews and Slade,
2002), and occurs in 50–70% of patients (Papadimitriou and
Linkowski, 2005). The beneﬁts of agomelatine and escitalopram for the treatment of sleep problems in GAD patient
have already been demonstrated (Stein et al., 2014; Stein
and Lopez, 2011) and are conﬁrmed by our ﬁndings here.
The improvements in the self-reported ratings of GAD patients on getting off to sleep and on perceived quality of
sleep (on the LSEQ scale) were accompanied by higher levels of alertness as indicated by increased total THAT scores
over the study period.
The proﬁle of adverse events found during the study period was consistent with prior observations in patients suffering from GAD and treated with agomelatine or escitalopram (Stein et al., 2014, 2012, 2008, 2005). Agomelatine
was well-tolerated, with a lower rate of patients reporting adverse events than in the escitalopram group. Emergent PCSA transaminases levels had a low prevalence with
both compounds, and normalized after study drug discontinuation. These data are consistent with a recent extensive
meta-analysis which emphasizes that both agomelatine and
escitalopram have particularly favorable efﬁcacy vs tolerability proﬁles, with agomelatine having somewhat superior
tolerability (Cipriani et al., 2018).
One limitation of our study is that patients included in
GAD phase III trials have minimal comorbidity and so are not
representative of GAD patients seen in everyday practice
(Hoertel et al., 2012). However, most trials in GAD patients
follow regulatory guidelines and therefore exclude primary
psychiatric comorbidities, and indeed this limitation holds
true across a number of mental disorders. Furthermore, in
some respects participants included in our study are representative of those seen found in clinical practice and in the
general community (e.g., there are higher rates of women
with GAD). Finally, enrolled patients had severe GAD symptoms and high levels of associated disability; such patients
may well be more representative of the population seen in
medical practice.
Strengths of the study, moreover, include a focus on severe generalized anxiety disorder, the use of a broad range
of outcome measures, and conﬁrmation of the sensitivity
of the primary analysis with a MMRM analysis. Although it
is has been suggested that severe GAD is less responsive to
some forms of intervention, there have been few studies
of the pharmacotherapy of severe GAD (Liebowitz et al.,
2003; Matza et al., 2010); this study therefore helps extend
the ﬁeld. While GAD studies necessarily focus on the HAM-A
as a primary outcome measure, there is a relative dearth
of work on key secondary outcome measures such as sleep;
this study therefore again helps take the ﬁeld forwards. Finally, the use of a MMRM analysis to conﬁrm the robustness
of the primarily analysis is useful here.
Currently, there are several pharmacologic treatment
options for GAD, and each has beneﬁts and limitations
(Baldwin et al, 2014). As for many psychiatric conditions,
there remains a clinical need for novel agents, especially for
patients who do not respond adequately to or cannot tolerate existing therapies. Our ﬁnding conﬁrms previous work
supporting the clear efﬁcacy of agomelatine 25 mg in the
treatment of severely ill GAD patients. The results of this
study, taken together with the existing literature, demonstrate that both agomelatine and escitalopram in severe
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GAD reduce the psychic and somatic GAD symptoms, improve sleep and alertness, and increase ability to feel pleasure. The combination of these efﬁcacy data together with
the good tolerability of agomelatine support previous work
indicating that this compound is a promising treatment option for the management of GAD (Stein et al., 2014, 2012,
2008).
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