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ABSTRACT

Introduction: The purpose of this study is to
investigate the effects of agomelatine on anx-
ious symptoms and functional impairment in a
pooled dataset from randomized placebo-con-
trolled trials for generalized anxiety disorder
(GAD).

Methods: Data from three randomized, pla-
cebo-controlled trials that evaluated the efficacy
of agomelatine 25–50 mg were pooled. The
short-term (12 weeks) efficacy of agomelatine
was assessed in regards to (1) anxious symptoms
using the Hamilton Anxiety Scale (HAM-A), and
(2) functional impairment using the Sheehan
Disability Scale (SDS). Meta-analysis using a
random effect model was used to assess differ-
ences between groups. Remission and response
rates for the HAM-A and SDS were calculated,
and analyses were repeated in participants with
more severe anxiety symptoms.
Results: In total, 669 patients (340 on agome-
latine; 329 on placebo) were included in the
analyses. Compared to placebo, the agome-
latine group had a significant reduction in
HAM-A total score at week 12 (between group
difference: 6.30 ± 2.51, p = 0.012). Significant
effects were also found for symptom response
on the HAM-A (67.1% of patients on agome-
latine vs. 32.5% on placebo) and symptom
remission (38.8% of patients on agomelatine vs.
17.3% on placebo). Compared to placebo, there
was a significant difference in favour of the
agomelatine group at week 12 on the SDS total
score (5.11 ± 1.81, p = 0.005). Significant
effects were also found for functional response
on the SDS (79.1% of patients on agomelatine
vs. 43.2% of placebo) and functional remission
(55.2% of patients on agomelatine vs. 25.4% on
placebo). All findings for anxious symptoms
and functional impairment were confirmed in

Supplementary Information The online version of
this article (https://doi.org/10.1007/s12325-020-01583-
9) contains supplementary material, which is available
to authorized users.

D. J. Stein (&)
SAMRC Unit on Risk and Resilience in Mental
Disorders, Department of Psychiatry and
Neuroscience Institute, University of Cape Town
and Groote Schuur Hospital, Cape Town,
South Africa
e-mail: dan.stein@uct.ac.za

J.-P. Khoo
Toowong Specialist Clinic, Toowong, Brisbane,
Australia

F. Picarel-Blanchot
Servier Affaires Médicales, Suresnes Cedex, France

V. Olivier
Institut de Recherches Internationales Servier (IRIS),
Suresnes Cedex, France

M. Van Ameringen
Department of Psychiatry and Behavioural
Neuroscience, McMaster University—MacAnxiety
Research Centre, Hamilton, ON, Canada

Adv Ther (2021) 38:1567–1583

https://doi.org/10.1007/s12325-020-01583-9

https://doi.org/10.1007/s12325-020-01583-9
https://doi.org/10.1007/s12325-020-01583-9
https://doi.org/10.1007/s12325-020-01583-9
https://doi.org/10.1007/s12325-020-01583-9
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-020-01583-9&amp;domain=pdf
https://doi.org/10.1007/s12325-020-01583-9


the subset of more severely anxious patients.
Agomelatine was well tolerated by patients.
Conclusion: This meta-analysis confirms that
agomelatine reduces anxiety symptoms and
improves the global functioning of GAD
patients.

Keywords: Agomelatine; Functioning; Genera-
lized anxiety disorder; Impairment; Meta-
analysis; Neurology; Placebo; Short-term

Key Summary Points

This pooled dataset from three short-term
randomized placebo-controlled trials for
generalized anxiety disorder examines the
effects of agomelatine on anxious
symptoms and functional impairment of
patients.

On the primary outcome measure of the
Hamilton Anxiety Scale, there is a
clinically meaningful
placebo–agomelatine difference of 6.30
points.

The data from the Sheehan Disability Scale
confirm that agomelatine significantly
improves the global functioning of
generalized anxiety disorder (GAD)
patients.

The present analysis reinforces evidence
for agomelatine’s substantial efficacy in
the treatment of anxiety symptoms and
functional impairment in GAD, even in
severely ill patients.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13259114.

INTRODUCTION

Generalized anxiety disorder (GAD) is a chronic
condition characterized by excessive worry,
together with psychic and somatic symptoms of
anxiety. GAD is the most common anxiety
disorder in primary care practice [1–3], and is
often associated with both comorbidity (in-
cluding major depression and other anxiety
disorders) and morbidity (including psychoso-
cial impairment and economic costs) [1]. While
a number of different medication classes have
demonstrated efficacy in the management of
GAD and cognitive behavioural therapy
remains an important treatment option [4],
there is considerable interest in alternative
therapies [5–7]. Indeed, many patients fail to
respond to or cannot tolerate currently recom-
mended pharmacotherapies, such as inhibitors
of serotonin and/or noradrenaline reuptake [6].
Additionally, there are significant adverse
events associated with the commonly used
benzodiazepines, including withdrawal [8].

In contrast to antidepressants, which inhibit
monoamine uptake, benzodiazepines that act
on the GABAergic system, or buspirone which is
also used in GAD management and which
behaves as a 5-HT1A partial agonist [6],
agomelatine possesses a quite different mecha-
nism of action. It interacts neither with mono-
amine transporters nor with GABAergic or
5-HT1A receptors, but rather acts as an antago-
nist at 5-HT2C receptors and as an agonist at
melatonin receptor (MT1 and MT2) receptors
[9, 10]. This ‘‘dual’’ mechanism of action may
underlie its clinical efficacy and ‘‘good tolera-
bility’’ in major depression [9, 11]. Furthermore,
with regards to GAD symptoms, antagonism at
5-HT2C receptors may underlie the apparent
anxiolytic properties of agomelatine, while
melatonin agonism may improve sleep and
circadian rhythmicity [9, 12].

Two short-term, double-blind studies and
one relapse prevention trial have evaluated the
efficacy of agomelatine in the treatment of GAD
[13–16]. In these studies, the efficacy and tol-
erability of agomelatine in treating GAD were
demonstrated using doses of 25–50 mg daily in
a placebo-controlled phase II study [14], in a
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phase III study with escitalopram as active
control [16], and in a relapse prevention study
[15]. Thereafter, an additional phase III study
exploring two doses (10 and 25 mg/day) of
agomelatine reinforced early work indicating
the efficacy and tolerability of agomelatine
25 mg for the short- and long-term treatment of
GAD [17], while a secondary analysis supported
the view that this compound is useful for the
management of those participants with severe
GAD [18]. To the best of our knowledge, and
consistent with a recent systematic literature
review [19], there are no other randomized
placebo-controlled trials investigating the effi-
cacy of agomelatine on GAD.

In the three short-term agomelatine studies,
secondary objectives were to assess the potential
clinical benefit of agomelatine on symptom
response and remission rates, and to provide
additional data on the tolerability and safety of
agomelatine. As GAD is associated with sub-
stantial impairment in functioning and quality
of life [20], the Sheehan Disability Scale (SDS)
was also included as an outcome [14, 16, 17].
The SDS assesses work/school, social, and fam-
ily/home functioning [21].

There have been meta-analyses of agome-
latine in depression [22–24], and of several
other agents in GAD [25–29]. So far, one direct
meta-analysis has specifically focussed on
agomelatine for GAD [30] and a network meta-
analysis was performed on 89 randomised trials
in outpatients with GAD randomly assigned to
22 different active drugs, including agomelatine
[19]. Both meta-analyses included only the two
earliest short-term agomelatine studies.

This study reports on a pooled analysis from
the three short-term placebo-controlled clinical
studies that have used the Hamilton Anxiety
Scale (HAM-A) to rate anxiety symptoms and
the SDS to measure functional impairment in
GAD patients. We also aimed to determine
remission and response rates for the HAM-A and
SDS, and to repeat analyses in participants with
the most severe anxiety symptoms.

METHODS

Datasets

Analyses were based on data from three ran-
domized, parallel, double-blind, short-term,
placebo-controlled, agomelatine efficacy trials
in GAD, conducted by the manufacturer. Effi-
cacy was evaluated using the HAM-A and SDS in
adult patients, and with one agomelatine arm
in a flexible dosing protocol (agomelatine
25–50 mg) (studies 1 and 2), or with two
agomelatine arms with fixed dose (10 or 25 mg)
(study 3). In study 1, 63 patients were ran-
domised to receive agomelatine 25–50 mg and
58 to receive placebo. In study 2, 139 patients
were randomised to receive agomelatine
25–50 mg, 131 to receive placebo, and 142 to
receive escitalopram. In study 3, 131 patients
were randomised to receive agomelatine 10 mg
(not included in this analysis, as not a thera-
peutic dose), 139 to receive agomelatine 25 mg
(fixed dose), and 142 to receive placebo.

All patients met criteria for a primary diag-
nosis of GAD according to DSM-IV-TR [31]. The
three studies involved a treatment phase of at
least 12 weeks and used HAM-A score as the
primary outcome measure and the SDS score as
a secondary outcome measure. No additional
pharmacotherapy or psychotherapy was per-
mitted. Studies were approved by local Ethical
Review Boards and were conducted in accor-
dance with the principles of Good Clinical
Practice and the Declaration of Helsinki.

For the purpose of this pooled analysis, only
patients treated with placebo or agomelatine at
approved therapeutic doses of either 25–-
50 mg/day (studies 1 and 2) or 25 mg/day (fixed
dose, study 3) were considered. In studies 1 and 2,
a flexible dosage with up-titration in case of
insufficient improvement at week 2 (study 1) or
week 4 (study 2), according to a predefined dose
adjustment algorithm (25–50 mg/day), was
assessed. Both investigators and subjects were
blind to the up-titration. Trial registration for
each of the studies involved are as follows: Study
1: EudraCT Number, 2004–002577-23; Study 2:
Trial registration number, ISRCTN03554974;
Study 3: EudraCT Number, 2012–001666-15.

Adv Ther (2021) 38:1567–1583 1569



Scales and Assessments

In all three studies, the primary outcome mea-
sure was the HAM-A [32], which was rated at the
selection and inclusion visits and at weeks 2, 4,
8 and 12. Anxiolytic efficacy over 12 weeks was
assessed using the last post-baseline value on
the total score of the HAM-A scale. Symptom
response (at least 50% decrease from baseline on
the HAM-A total score) and symptom remission
(HAM-A total score B 7), were secondary out-
come measures.

Functional impairment was assessed using
the well-validated self-rated SDS [21], which
measures the impact of symptoms on work/
school, social life, and family life/home
responsibilities. The SDS total score is the sum
of the three domain scores and ranges from 0 to
30. Following treatment, a total score of 12 or
less is considered a ‘‘functional response’’, while
a total score of 6 or less is a good indicator of
‘’functional remission’’ [33].

Safety measures included adverse events
reporting at each visit, vital signs (heart rate,
blood pressure), standard laboratory tests (bio-
chemistry, haematology), including liver func-
tion tests (ALT, AST, c-GT, ALP and total
bilirubin). All safety measures were also per-
formed in the case of premature withdrawal.

Subjects

Eligible patients were required to have a HAM-A
total score of C 22, with a score of C 2 on both
HAM-A items 1 (anxious mood) and 2 (tension),
a Hospital and Depression Anxiety [34]
score C depression score, and a Mont-
gomery–Åsberg Depression Rating Scale [35]
score of B 16 at selection and inclusion. For
studies 2 and 3, HAM-A items 1 ? 2 C 5 was
required at selection and inclusion. Patients
with a decrease of greater than 20% on the
HAM-A scale between selection and inclusion
were excluded. All patients were required to be
physically healthy or to have stabilised somatic
illness. Exclusion criteria have been described
previously [14, 16, 17].

Statistical Analyses

Baseline characteristics were recorded, and effi-
cacy analyses were performed in the Full Anal-
ysis Set (FAS, included all randomized patients
who took at least one dose of medication, with
ratings at baseline and at least one post-baseline
visit for the primary efficacy criterion). Missing
data were imputed with the Last Observation
Carried Forward approach for all post-baseline
criteria.

Agomelatine–placebo difference in HAM-A
total score at endpoint was examined in the FAS
using analysis of variance. Meta-analysis was
employed to compute the overall treatment
effect using a random effect model. Meta-anal-
yses using a random effect model were also
performed for symptom response and remission
rates at endpoint. These analyses were repeated
in the subset of patients with HAM-A total
score C 25 at baseline.

Agomelatine–placebo differences were also
assessed at endpoint in the FAS for SDS work/
school, social, and family/home functioning
scores, and total score, using an analysis of
variance. Meta-analyses using a random effect
model were employed for SDS scores, and
functional response and remission rates, as
defined by a total SDS score of 12 or less and by
a a total SDS score of 6 or less respectively to
estimate the overall treatment effect. These
analyses were again repeated in the subsets of
patients with HAM-A total score C 25 at
baseline.

For all the meta-analyses, the Cochran
homogeneity test, I2 degree of inconsistency,
and forest plots were used to assess the homo-
geneity between treatment effects.

For each safety measurement, descriptive
statistics were provided by treatment group in
the safety set, defined as all included patients
having taken at least one dose of study
medication.

Statistical analyses were performed on SAS�

software, v.9.2 (Cary, NC, USA). The type I error
was set at 5% (two-sided tests).
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RESULTS

Demographics and Baseline
Characteristics

A total of 669 patients (340 treated with
agomelatine 25–50 mg and 329 treated with
placebo) were included in the analyses. The
mean age at selection was 43.7 ± 13.5 and 42.9
± 12.7 years (mean ± SD) in the agomelatine
and placebo groups, respectively; there were no
clinically relevant differences between the

groups on demographic or clinical characteris-
tics (Table 1). Among the 340 patients treated
with agomelatine, 44 (12.9%) had a dose
increase at week 2 or 4.

A total of 107 patients did not complete the
trial (completer rate 84%), including 40 patients
in the agomelatine group and 67 patients in the
placebo group. Reasons for withdrawal were
mainly lack of efficacy (18 patients in the
agomelatine group and 45 patients in the pla-
cebo group) and non-medical reasons (12
patients in the agomelatine group and 14
patients in the placebo group).

Anxiety Symptoms (Fig. 1; Tables 2 and 3)

In the whole study population, the treatment
with agomelatine was associated with a statis-
tically significant greater reduction in HAM-A
score than was placebo: 6.30 ± 2.51 points at
the last post-baseline value (p = 0.012). The
Cochran homogeneity test was statistically sig-
nificant (p\ 0.001) with an I2 degree of incon-
sistency of 91.67% (scored 0–100, with a higher
score indicating smaller homogeneity).

Symptomatic response (defined by at least a
50% decrease from baseline on HAM-A total
score) was achieved by 228 out of 340 patients
(67.1%) in the agomelatine group, compared to
107 out of 329 patients (32.5%) in the placebo
group, with a significant difference of
32.6 ± 8.4% (p\ 0.001). The number needed to
treat (NNT, calculated using the estimate of the
difference from the meta-analysis) was 3.1 for
symptomatic response. The number of patients
with a HAM-A total score B 7 at last post-base-
line value, indicating symptomatic remission,
was 132 out of 340 (38.8%) in the agomelatine
group versus 57 out of 329 (17.3%) in the pla-
cebo group with a significant difference of
21.67 ± 3.40% (p\0.001). The NNT was 4.6 for
symptomatic remission.

HAM-A total scores and HAM-A responses at
each visit of are provided in Table 4. Notably, at
W4, 30.21% of patients in agomelatine were
responders compared to 14.95% of patients in
placebo.

Table 1 Baseline patient demographic and clinical
characteristics

Agomelatinea

(n = 340)
Placebo
(n = 329)

Age (mean ± SD) (years) 43.7 ± 13.5 42.9 ± 12.7

Male/female (%) 27.9/72.1 31.9/68.1

Previous psychotropic

treatments n (%)

139 (40.9) 138 (41.9)

HAM-A total score

(mean ± SD)

28.8 ± 3.9 28.5 ± 3.6

HAM-A psychic anxiety

score (mean ± SD)

15.6 ± 2.4 15.6 ± 2.3

HAM-A somatic anxiety

score (mean ± SD)

13.2 ± 3.0 12.9 ± 2.8

CGI-S score (mean ± SD) 4.6 ± 0.7 4.6 ± 0.6

SDS total score

(mean ± SD)

N = 273

18.6 ± 4.6

N = 275

18.5 ± 4.6

SDS work (mean ± SD) N = 273

6.1 ± 1.9

N ? 275

6.3 ± 1.8

SDS social (mean ± SD) N = 339

6.5 ± 1.8

N = 329

6.3 ± 2.0

SDS family/home

(mean ± SD)

N = 339

6.2 ± 1.8

N = 329

6.1 ± 1.8

a Pool of patients receiving a fixed dosage (25 mg/day,
study 3) and a flexible dosage (25–50 mg/day) with up-
titration in case of insufficient improvement at week 2 for
study 1, and at week 4 for study 2
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More Severely Anxious Patients (Table 4)

For patients with HAM-A total score at base-
line C 25 (n = 587; 87.7% of the whole popu-
lation), the superiority of agomelatine versus
placebo was established with an unadjusted
difference on last post-baseline value in HAM-
A total score of 6.49 ± 2.71 points (p = 0.017).
Response rates were 67.6% for agomelatine
and 31.6% for placebo with a significant dif-
ference of 33.36 ± 8.40% (95% CI 14.62;
52.09, p\ 0.001). The NNT was 3.0 for
symptomatic response in the more severely
anxious subset. Remission rates were 38.2% on
agomelatine and 17.5% on placebo with a
significant difference of 20.47 ± 4.49% (95%
CI 11.68; 29.26, p\ 0.001). The NNT was 4.9
for symptomatic remission in the more
severely anxious subset.

Functional Impairment

The Cochran homogeneity test was statistically
significant (p\0.001) and the I2 degree of
inconsistency was 88.33%. However, the forest
plot showed that the treatment effect on the
SDS total score at endpoint was in favor of
agomelatine in each of the studies (Fig. 2). The
last post-baseline value of the total SDS score
was significantly lower in the agomelatine
group than in the placebo group (Table 5);
placebo–agomelatine differences were
5.11 ± 1.81 points (p = 0.005). There was a sta-
tistically significant difference in favour of
agomelatine versus placebo on each of the three
subscales: for work functioning,
placebo–agomelatine difference was
1.73 ± 0.59 points, p = 0.004; for social func-
tioning placebo–agomelatine difference was
1.74 ± 0.64 points, p = 0.006 and for family
functioning placebo–agomelatine difference
was 1.70 ± 0.63 points, p = 0.007.

Fig. 1 Forest plot of the HAM-A total score difference in
the FAS. The heterogeneity between studies was mainly
related to effect size, indicating a quantitative interaction

between treatment effect and study. An estimate of overall
treatment effect can be interpreted since the random-
effects model considered such heterogeneity
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Functional response (defined as a SDS total
score B 12) was obtained in 219 out of 277
patients (79.1%) in the agomelatine group,
compared to 121 out of 280 (43.2%) in the
placebo group, with a significant
placebo–agomelatine difference (33.4 ± 9.16%,
p\0.001) (Table 6). The NNT was 3.0 for
functional response. Functional remission (de-
fined as a SDS total score B 6) was obtained by
153 out of 277 patients (55.2%) in the agome-
latine group versus 71 out of 280 (25.4%) in the
placebo, with a significant placebo–agomelatine

difference of 29.5 ± 5.1% (p\0. 001) (Table 6).
The NNT was 3.4 for functional remission.

Descriptive statistics at each visit of SDS total
score (Table 2) are provided for the W0–W12
period.

More Severely Anxious Patients

For patients with HAM-A total score at baseline
C 25, the last post-baseline value of the total SDS
score was significantly lower in the agomelatine

Table 2 HAM-A total score and response and SDS total score over the 12 weeks of treatment in the whole study
population (full analysis set)

Baseline W2 W4 W8 W12

HAM-A total score

Agomelatinea

n 340 340 331 321 304

Mean ± SD 28.8 ± 3.9 23.1 ± 6.1 18.3 ± 7.2 13.6 ± 7.9 10.6 ± 7.5

Placebo

n 329 329 321 300 267

Mean ± SD 28.5 ± 3.6 24.3 ± 6.0 22.2 ± 7.5 19.3 ± 8.9 17.1 ± 9.5

HAM-A response rate (%)

Agomelatinea

n – 340 331 321 304

% – 7.35 30.21 58.57 74.01

Placebo

n – 329 321 300 267

% – 5.47 14.95 29.00 39.33

SDS total score

Agomelatinea

n 273 – – 258 253

Mean ± SD 18.6 ± 4.6 – – 9.6 ± 6.7 6.7 ± 5.9

Placebo

n 275 – – 255 232

Mean ± SD 18.5 ± 4.6 – – 13.6 ± 7.1 12.0 ± 7.4

a Pool of patients receiving a fixed dosage (25 mg/day) and a flexible dosage (25–50 mg/day) with up-titration in case of
insufficient improvement at week 2 or 4
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group than in the placebo group with a
placebo–agomelatine difference of 5.24 ± 1.97
points (95% CI 1.37; 9.11, p = 0.008). Significant
differences in favour of agomelatine versus pla-
cebo were found on all subscales: for work func-
tioning, the placebo–agomelatine difference was
1.78 ± 0.64 points (95% CI 0.53; 3.02,
p = 0.005); for social functioning, the
placebo–agomelatine difference was 1.80 ± 0.68
points (95% CI 0.46; 3.13, p = 0.008), and for
family/home functioning, the placebo–agome-
latine difference was 1.77 ± 0.67 points (95% CI
0.46; 3.07, p = 0.008).

Functional response was obtained in 187 out
of 241 patients (77.6%) in the agomelatine group
versus 101 out of 245 patients (41.2%) in the
placebo group; a significant placebo–agome-
latine difference (33.17 ± 10.98%, 95% CI 11.65;
54.69, p = 0.003). The NNT was 3.0 for functional
response in the more severely anxious subset.
Functional remission was obtained in 131 out of
241 patients (54.4%) in the agomelatine group
versus 58 out of 245 patients (23.7%) in the pla-
cebo group, with a significant placebo–agome-
latine difference (30.56 ± 4.60%, 95% CI 21.55;
39.57, (p\ 0.001). The NNT was 3.3 for

Table 3 HAM-A total score, response and remission rates after 12 weeks of treatment in the whole study population (full
analysis set)

Agomelatinea Placebo

HAM-A total score (n = 340) (n = 329)

Baseline (mean ± SD) 28.8 ± 3.9 28.5 ± 3.6

Last post-baseline (mean ± SD) 12.0 ± 8.6 19.0 ± 9.9

Difference from placebo (SE)b 6.30 (2.51)

95% CIc (1.37; 11.22)

p valued 0.012

HAM-A response rate (%) (n = 340) (n = 329)

Last 67.06 32.52

Difference from placebo (SE)b 32.55 (8.40)

95% CIc (16.9; 49.02)

p valued \ 0.001

HAM-A remission rate (%) (n = 340) (n = 329)

Last 38.82 17.33

Difference from placebo (SE)b 21.67 (3.40)

95% CIc (15.01; 28.34)

p valued \ 0.001

Meta-analytic method using a random effect model
a Pool of patients receiving a fixed dosage (25 mg/day) and a flexible dosage (25–50 mg/day) with up-titration in case of
insufficient improvement at week 2 or 4.
b Estimate (standard error) of the difference between treatment group: placebo minus agomelatine for HAM-A total score
and agomelatine minus placebo for response and remission. A positive estimate indicates greater state on agomelatine
as compared to placebo
c 95% CI 95% confidence interval of the estimate of the difference from placebo.
d p value of the overall treatment effect
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functional remission in the more severely anx-
ious subset.

Safety

In the safety set (n = 670), similar percentages of
patients reported at least one emergent adverse
event (EAE) during the 12-week treatment per-
iod in agomelatine 25–50 mg (44.3%) and pla-
cebo (41.3%) groups (Table 7). The three most
frequent EAEs on agomelatine were headache,
nasopharyngitis and nausea. A total of eight
patients in the agomelatine group (2.4%)
reported at least one severe emergent adverse
event. Adverse events lead to treatment dis-
continuation for seven patients in the agome-
latine 25 mg group (2.1%) and seven patients in
the placebo group (2.1%). EAEs which led to a
treatment withdrawal were AST, ALT (both
predefined withdrawal criteria) and GGT
increase, gastrointestinal disorders, and head-
ache in the agomelatine 25 mg group, and neck
pain and psychiatric and sleep disorders in the
placebo group.

Serious EAEs (SEAEs) were reported by four
patients (1.2%) in the agomelatine 25–50 mg
(all patients were on agomelatine 25 mg), and
by four patients (1.2%) in the placebo group.
The most frequent SEAEs in the agomelatine
group were AST and ALT increase (two patients
on agomelatine 25 mg). One SEAE on agome-
latine (AST and ALT increase) was considered
treatment-related but did not lead to study drug
withdrawal and resolved.

There were no clinically relevant differences
between groups, nor changes from baseline to
the last value on treatment, in any set, with
regard to vital signs and biochemical and
haematological parameters.

Six patients in the agomelatine group (1.8%)
had emergent potentially clinically significant
abnormal (PCSA) transaminases at week 12.
Two patients on agomelatine 25 mg presented
with ALT or AST in the range of 3–5 9 the upper
limit of normal (ULN), three patients (two on
agomelatine 25 mg and one on agomelatine
50 mg) presented with ALT or AST in the range
of 5–10 9 ULN, and one patient on agome-
latine 25 mg presented with ALT or AST[10
9 ULN. All values normalized after study drug

discontinuation.

Table 4 HAM-A total score, response and remission rates
after 12 weeks of treatment in the subset of more severely
anxious patients at baseline

Agomelatinea Placebo

HAMA total score (n = 296) (n = 291)

Baseline (mean ± SD) 29.6 ± 3.5 29.2 ± 3.2

Last post-baseline (mean

± SD)

12.2 ± 8.8 19.6 ± 10.1

Difference from placebo

(SE)b
6.49 (2.71)

95% CIc (1.18; 11.79)

p valued 0.017

HAMA response rate (%) (n = 296) (n = 291)

Last 67.57 31.62

Difference from placebo

(SE)b
33.36 (8.40)

95% CIc (14.62; 52.09)

p valued \ 0.001

HAMA remission rate (%) (n = 296) (n = 291)

Last 38.18 17.53

Difference from placebo

(SE)b
20.47 (4.49)

95% CIc (11.68; 29.26)

p valued \ 0.001

Meta-analytic method using a random effect model
a Pool of patients receiving a fixed dosage (25 mg/day) and
a flexible dosage (25–50 mg/day) with up-titration in case
of insufficient improvement at week 2 or 4.
b Estimate (standard error) of the difference between
treatment group: placebo minus agomelatine for HAM-A
total score and agomelatine minus placebo for response
and remission. A positive estimate indicates greater state
on Agomelatine as compared to placebo
c 95% CI 95% confidence interval of the estimate of the
difference from placebo.
d p value of the overall treatment effect

Adv Ther (2021) 38:1567–1583 1575



DISCUSSION

These results quantify the efficacy of agome-
latine 25–50 mg in the short-term treatment of
GAD symptoms, and of GAD symptoms in more
severely anxious individuals. The meta-analysis
found that, on the primary outcome measure of
the HAM-A, there is a clinically meaningful
placebo–agomelatine difference of 6.30 points.
This is supported by the high rates of response
(67.1%) and remission (38.8%). These findings
are in line with those from the pooling of other
randomized clinical trials of SSRI/SNRIs for GAD
[36–38]. They are also consistent with the recent
results of a systematic review and network meta-
analysis showing that, among a large panel of
pharmacological agents, agomelatine has good
efficacy with established tolerability, as long as
it is not associated with hepatic effects [19].
Furthermore, compared to a previous meta-
analysis of agomelatine trials in GAD [30], we
found a higher placebo–agomelatine difference,

due to the incorporation of an additional recent
study [17].

As most patients (87.7%) in the population
studied were rated as severely anxious at base-
line (HAM-A total score[25), results of
agomelatine efficacy were roughly the same in
this subset of patients, with a 6.49-point differ-
ence versus placebo on the HAM-A and sub-
stantial rates of response (67.6%) and remission
(38.2%). When severe, GAD symptoms in
patients are often associated with significant
social and occupational impairment [2, 39].
Severe GAD is associated with increased risk for
suicidality [40], and lower response rates to
intervention [8]. Nevertheless, there have been
few pharmacotherapy trials for severe GAD
[18, 41, 42]. The present findings, obtained in
an appropriately powered sample of GAD
patients with severe GAD, are consistent with a
recent trial of agomelatine in this population
[18], and indicate that this medication is useful
for reducing anxiety symptoms and functional
impairment in these clinically vulnerable
patients.

Fig. 2 Forest plot of SDS total score difference in the
FAS. The heterogeneity between studies was mainly related
to effect size, indicating a quantitative interaction between

treatment effect and study. An estimate of overall
treatment effect can be interpreted since the random-
effects model considered such heterogeneity
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Effect sizes, as measured by NNT, were also
noteworthy. The NNTS for agomelatine HAM-A
response and remission were 3.1 and 4.6 in the
full GAD analysis set and 3.0 and 4.9 in the

more severe GAD subset. To put these effect
sizes in context, they are at least as good as
those found in antidepressant medication
analyses in acute major depressive disorder

Table 5 SDS assessment in the whole study population (full analysis set)

Agomelatinea Placebo

Total score (n = 277) (n = 280)

Baseline (mean ± SD) 18.6 ± 4.6 18.5 ± 4.6

Last post-baseline (mean ± SD) 7.6 ± 6.7 13.2 ± 7.7

Difference from placebo (SE)b 5.11 (1.81)

95% CIc (1.57; 8.66)

p valued 0.005

Work (n = 277) (n = 280)

Baseline (mean ± SD) 6.1 ± 1.9 6.3 ± 1.8

Last post-baseline (mean ± SD) 2.5 ± 2.4 4.5 ± 2.7

Difference from placebo (SE)b 1.73 (0.59)

95% CIc (0.57; 2.88)

p valued 0.004

Social (n = 332) (n = 325)

Baseline (mean ± SD) 6.5 ± 1.8 6.3 ± 2.0

Last post-baseline (mean ± SD) 2.6 ± 2.4 4.6 ± 2.7

Difference from placebo (SE)b 1.74 (0.64)

95% CIc (0.49; 2.99)

p valued 0.006

Family/home (n = 332) (n = 325)

Baseline (mean ± SD) 6.2 ± 1.8 6.1 ± 1.8

Last post-baseline (mean ± SD) 2.6 ± 2.3 4.4 ± 2.6

Difference from placebo (SE)b 1.70 (0.63)

95% CIc (0.46; 2.94)

p valued 0.007

Meta-analytic method using a random effect model
a Pool of patients receiving a fixed dosage (25 mg/day) and a flexible dosage (25–50 mg/day) with up-titration in case of
insufficient improvement at week 2 or 4
b Estimate (standard error) of the difference between treatment group: placebo minus agomelatine. A positive estimate
indicates greater improvement in agomelatine as compared to placebo
c 95% CI 95% confidence interval of the estimate of the difference from placebo
d p value of the overall treatment effect
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trials. While this meta-analysis focused on out-
comes at 12 weeks, data obtained at the assessed
visits suggest an improvement of symptoms
from week 2 (See Table 2). Notably, statistically
significant differences to placebo were observed
from week 2 in one of the phase III studies [17]
and from week 4 in another [16] (unpublished
data).

Patients hold that remission requires not
only symptomatic remission but also normal-
ization of functioning, [43] and indeed recovery
of GAD patients can be defined in terms of both
symptom severity and global functioning [44].
Disability assessment and functional outcome
measures have increasingly been recognized as

important in clinical practice and in clinical
trials. Four scales are frequently used to reliably
measure patients’ functioning and disability:
the self-rated SDS [21]; the Social Adjustment
Scale–Self Report [45]; the Social Adaptation
Self-Evaluation Scale [46] and the Medical Out-
come Study SF-36 [47]. These scales vary from
those requiring a structured interview with a
trained assessor to self-assessment scales, and a
balance must be found between obtaining
enough detail to produce a clear account of
global functioning and ease of use in large
multicentre studies. The fully validated self-
rated SDS was specifically chosen in all trials of
agomelatine for GAD because: (1) it is the most
widely used scale for assessing functional
impairment in psychiatry; (2) it has demon-
strated sensitivity in differentiating medications
from placebo; and (3) it has been recommended
as the most relevant and easy to use self-re-
ported assessment of global functioning in trials
of antidepressants [48].

The present pooled results of SDS scores
show that agomelatine significantly improves

Table 6 SDS response and remission rates after 12 weeks
of treatment in the whole study population (full analysis
set)

Agomelatinea Placebo

SDS response rate (%) (n = 277) (n = 280)

Last 79.06 43.21

Difference from placebo

(SE)b
33.36 (9.16)

95% CIc (15.41; 51.32)

p valued \ 0.001

SDS remission rate (%) (n = 277) (n = 280)

Last 55.23 25.36

Difference from placebo

(SE)b
29.51 (5.12)

95% CIc (19.48; 39.55)

p valued \ 0.001

Meta-analytic method using a random effect model
a Pool of patients receiving a fixed dosage (25 mg/day) and
a flexible dosage (25–50 mg/day) with up-titration in case
of insufficient improvement at week 2 or 4
b Estimate (standard error) of the difference between
treatment group: agomelatine minus placebo. A positive
estimate indicates greater improvement in agomelatine
as compared to placebo
c 95% CI 95% confidence interval of the estimate of the
difference from placebo
d p value of the overall treatment effect

Table 7 Most frequently reported emergent adverse
eventsa during the double-blind treatment period (at least
2% of the patients in any group)—Safety set

Adverse events Agomelatine 25–50 mg
(n = 341)

Placebo
(n = 329)

All 44.3 41.3

Headache 8.5 9.7

Nasopharyngitis 3.8 5.5

Nausea 3.5 1.2

Somnolence 3.2 1.8

Dizziness 3.2 2.7

Fatigue 2.4 2.7

Diarrhoea 2.4 1.2

Back pain 2.1 1.2

Dry mouth 2.1 1.8

Influenza 2.1 2.1

a Expressed as percent of affected patients among exposed
patients in the considered treatment group
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patient functioning after 12 weeks of treatment.
The mean last post-baseline value in agome-
latine in the SDS total score was 7.6 ± 6.7, with
a significant difference of 5.11 points over pla-
cebo at endpoint. The uniform improvement
on all three domains of function is clinically
meaningful, particularly given the short-term
endpoint. Few studies of antidepressants in
GAD have used the SDS to determine ‘func-
tional response’ as defined by a SDS total
score B 12, and ‘functional remission’—based
on a SDS total score B 6-—of patients on treat-
ment [33]. In our analyses, more than three-
quarters of patients (79.1%) showed such a
‘functional response’ and more than half
(55.2%) of patients showed ‘functional remis-
sion’ after short-term treatment. The benefit of
agomelatine on global functioning was also
apparent in the subset of more severely anxious
patients, with similar effects on SDS scores and
rates of functional response and remission.
Clinically meaningful improvement in a range
of domains is consistent with previous work on
agomelatine [49–52].

As individuals with GAD often experience
significantly reduced quality of life in many
areas (general physical and mental health, role
functioning due to physical and emotional dif-
ficulties, and social functioning) [1] so rapid and
effective treatment of anxiety symptoms might
translate into substantially improved global
functioning [20]. The experience of decreased
symptoms and increased functioning, together
with the favourable adverse effect profile of
agomelatine, may lead to greater adherence to
treatment. Although agomelatine is not, at
present, indicated for the treatment of general-
ized anxiety disorder, these data reinforce evi-
dence for the efficacy and tolerability of
agomelatine in GAD, including in those with
more severe GAD symptoms.

Several limitations deserve emphasis. First,
several exclusion criteria were used in each of
the three trials, which limits the generalizability
of these findings to patients presenting in rou-
tine clinical practice, where GAD is character-
ized by comorbidity with depression or other
anxiety disorders [53]. However, most enrolled
patients had severe GAD symptoms and high
levels of associated disability, and such patients

may be more representative of the population
seen in clinical practice. Second, the self-rated
SDS was administered at 12 weeks, and there is a
need to supplement this work with clinician-
rated instruments given over the long term in
order to fully understand functional impair-
ment associated with GAD in naturalistic set-
tings. However, it is notable that improved
global functioning of GAD patients was
observed over a long-term period in the
agomelatine relapse prevention study [15],
while a 6-month placebo-controlled agome-
latine study also demonstrated a robust
restoration of global functioning in MDD at this
time point [51]. Third, the Cochrane homo-
geneity test was found to be significant, and, in
addition to a high I2 degree of inconsistency,
may indicate heterogeneity of the data. How-
ever, forest plots suggested that heterogeneity
was mainly related to effect size, indicating a
quantitative interaction between treatment
effect and study. An estimate of overall treat-
ment effect can be made since the random-ef-
fects model addresses such heterogeneity. A
final limitation is the use of editorial assistance
in preparation of the manuscript, sponsored by
the pharmaceutical company whose product
the study reviews. However, the first author
contributed significantly to the actual writing of
the manuscript, all other authors participated in
reviewing and revising the manuscript, and
authors have been transparent in listing
potential biases.

CONCLUSION

The present analysis reinforces evidence for the
substantial and rapid efficacy of agomelatine in
treatment of anxiety symptoms and functional
impairment in GAD. There is a need for further
work to consolidate these observations and,
employing rigorous and pragmatic research
designs, to explore the efficacy and utility of
agomelatine in anxiety disorders other than
GAD. The findings here indicate that the overall
risk for serious adverse events for agomelatine
may be equivalent to placebo, although there
have been concerns about potential hepatic
impact given increased risk of transaminase
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elevations [54, 55]. Given its established effi-
cacy, safety and tolerability, agomelatine may
be particularly useful for reducing the distress-
ing symptoms and functional impairment seen
in severely ill patients with GAD. Further clini-
cal research on symptom reduction and on
quality of life improvement in GAD is impor-
tant given that functional remission is an
important criterion of recovery.
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