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years in the United States,1 and similar high estimates
have been obtained in Europe.2 Of those with an episode
within the past 12 months, 87.4% reported role impair-
ment described as at least moderate, and the impairment
was severe or very severe in 59.3%.1 The proportion of
depressed patients who receive treatment has increased
substantially in recent years, partly owing to the introduc-
tion of better-tolerated treatments such as selective sero-
tonin reuptake inhibitors (SSRIs).3 However, a recent sur-
vey indicated that only 57.3% of patients received any
form of treatment, and the treatment was judged to be ad-
equate in less than half of these cases.1 Therefore, there is
a continuing need for more effective, better-tolerated, and
easier-to-prescribe agents.

Almost all patients with major depressive disorder ex-
perience quantitative or qualitative sleep disturbance, and
numerous studies have pointed to a close link between the
regulation of sleep and the regulation of mood, both in
those with affective illness4 and in the nonclinical popula-
tion.5 Depressed patients show altered circadian rhythms6

and distinctive disturbances of sleep structure.7 Insomnia
often appears before the onset of mood disorder symp-
toms8 and may persist into clinical remission.4 The pres-
ence of insomnia is a risk factor for the future develop-
ment of depression and an increased risk of relapse or
recurrence.9–11 Furthermore, when associated with chronic
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Objective: Patients with major depressive disorder
(MDD) experience sleep disturbances that may be
worsened by some antidepressant drugs early in treat-
ment. The aim of this study was to assess the subjec-
tive quality of sleep of patients receiving agomelatine,
a new antidepressant with melatonergic MT1 and MT2

receptor agonist and 5-HT2C antagonist properties,
compared with that of patients receiving venlafaxine,
a serotonin-norepinephrine reuptake inhibitor.

Method: This double-blind, randomized study
involved 332 patients with MDD (DSM-IV criteria),
lasted 6 weeks, and compared the effects of agome-
latine 25–50 mg/day and venlafaxine 75–150 mg/day,
with a possible dose adjustment at 2 weeks. Subjective
sleep was assessed with the Leeds Sleep Evaluation
Questionnaire (LSEQ), and the main efficacy criterion
was the “getting to sleep” score. Antidepressant effi-
cacy was assessed with the 17-item Hamilton Rating
Scale for Depression (HAM-D) and the Clinical
Global Impressions (CGI) global improvement scale.
The study was performed between November 2002
and June 2004.

Results: After 6 weeks, the antidepressant efficacy
of agomelatine was similar to that of venlafaxine. The
LSEQ “getting to sleep” score was significantly better
with agomelatine (70.5 ± 16.8 mm) than with venla-
faxine (64.1 ± 18.2 mm); the between-treatment differ-
ence at the last visit was 6.36 mm (p = .001), and the
difference was already significant at week 1. Second-
ary sleep items, including LSEQ quality of sleep
(p = .021), sleep awakenings (p = .040), integrity of
behavior (p = .024), and sum of HAM-D items 4, 5,
and 6 (insomnia score) (p = .044), were also signifi-
cantly improved compared to venlafaxine, as was the
CGI global improvement score (p = .016). Incidence
of adverse events was 52.1% with agomelatine and
57.1% with venlafaxine, and withdrawals due to ad-
verse events were more common with venlafaxine
than with agomelatine (13.2% vs. 4.2%).

Conclusion: Agomelatine showed similar antide-
pressant efficacy with earlier and greater efficacy in
improving subjective sleep than venlafaxine in MDD
patients.
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he lifetime prevalence of major depressive disorder
has been estimated at 16% among those aged ≥ 18
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illness such as depression, sleep disturbance can have
as great an impact on health-related quality of life
as the chronic illness itself.12 Sleep disturbance generally
improves with effective antidepressant treatment, al-
though some agents, including SSRIs and serotonin-
norepinephrine reuptake inhibitors (SNRIs), may be
sleep-disturbing, particularly early in treatment,13–15 to the
extent that a sedative/hypnotic compound, often a benzo-
diazepine, is commonly coprescribed.16,17 However, com-
bining a positive effect on mood and sleep-inducing prop-
erties, especially early in treatment, remains a desirable
therapeutic goal that is not always currently achieved13,15;
development of new antidepressants is therefore needed
to target this goal. Therefore, assessment of subjective
sleep, i.e., patients’ own impressions of their sleep, using
validated instruments is an important element for the
clinical treatment of depression. Both subjective and ob-
jective measurements of sleep are recommended by Euro-
pean guidelines to demonstrate therapeutic efficacy on
sleep (Clinical Investigation of Hypnotic Medicinal Prod-
ucts, Directive 75/318/EEC as amended18).

Agomelatine is a novel antidepressant with a distinc-
tive mode of action. It is a potent agonist at melatonergic
MT1 and MT2 receptors and an antagonist at serotonergic
5-HT2C receptors. Animal studies indicate that interaction
with both types of receptors contributes to the antidepres-
sant action of agomelatine.19–21 In addition, agomelatine
has been shown to resynchronize altered circadian
rhythms both in an animal model of depression22 and in
humans.23,24 Clinically, agomelatine at a dose of 25–50
mg/day has shown significant antidepressant efficacy,
relative to placebo, in patients with major depressive dis-
order.25,26 On the basis of its pharmacologic profile, it was
expected that agomelatine would have an effect on sleep
disturbances in depressed patients besides its antidepres-
sant action. In a recent study in depressed patients, correc-
tion of circadian disturbances by agomelatine 25 mg/day
was detected using polysomnography.27 In this study,
treatment with agomelatine induced increases in slow-
wave sleep and normalization throughout the night.27,28

The primary goal of the present study was to compare the
effects of agomelatine on subjective sleep variables with
those of a well-established antidepressant, the SNRI ven-
lafaxine, in patients with major depressive disorder.

METHOD

Study Design
This randomized, double-blind, parallel-group study

was performed in France (41 centers) and Spain (15 cen-
ters) between November 2002 and June 2004. The study
was performed in outpatients with major depressive dis-
order. After a brief (< 7 days) washout period without
study treatment, patients were randomly assigned to re-
ceive agomelatine 25 mg/day or venlafaxine 75 mg/day

for a 6-week treatment period. Patients took 2 capsules
daily, 1 in the morning and 1 in the evening. Agomelatine-
treated patients took the placebo capsule in the morning
and the agomelatine 25 mg capsule in the evening;
venlafaxine-treated patients took a capsule of venlafaxine
37.5 mg in the morning and evening. In patients with in-
sufficient response at week 2, based on a predetermined
cutoff on the 17-item Hamilton Rating Scale for Depres-
sion (HAM-D)29 and global improvement score of the
Clinical Global Impressions scale (CGI),30 the doses were
increased to 1 capsule of agomelatine 50 mg in the
evening and 1 placebo capsule in the morning and to ven-
lafaxine 150 mg (75 mg b.i.d.). All capsules were identical
in appearance. Randomization was performed centrally;
was nonadaptive, balanced, and stratified on the center;
and used permutation blocks of fixed size. After inclusion
of a patient, an interactive voice response system (IVRS)
allocated a therapeutic unit number. Dose adjustment, if
any, was performed centrally and blindly. The criteria for
dose adjustment were determined before commencement
of the study and were not revealed to investigators or pa-
tients. A new therapeutic unit number corresponding to an
increased or unchanged dose was allocated at week 2, and
investigators and patients were blind to any change.

Patients
Male and female outpatients aged 18 to 65 years who

had major depressive disorder by DSM-IV criteria31 of
moderate or severe intensity, with a HAM-D score ≥ 20;
did not have psychotic features or catatonic symptoms;
and were not starting postpartum were recruited. Patients
were excluded if they had a high risk of suicide or previ-
ous suicide attempt within 6 months, bipolar disorder,
anxiety symptoms such as panic attacks, obsessive-
compulsive disorders, posttraumatic stress disorders, drug
abuse or dependency, previous depression resistant to
antidepressants, and treatment with electroconvulsive
therapy within 3 months or formal psychotherapy within 1
month. Patients who screened positive on clinical screen-
ing evaluation for sleep disorders, including obstructive
sleep apnea and restless legs syndrome, were excluded, as
were patients with recent or planned transmeridian air
travel (time change of ≥ 3 hours) or phototherapy within 2
weeks. Patients with neurologic disorders (dementia, sei-
zure, stroke), obesity with functional impairment, serious
or not stabilized organic disorders (neoplasia, cardiovas-
cular, pulmonary, uncontrolled type 1 or type 2 diabetes)
were also excluded. Other antidepressants, hypnotics, an-
xiolytics, and neuroleptic agents were prohibited during
the study and for a variable period before inclusion, de-
pending on half-life. Urinary screening for benzodiaze-
pines was performed before inclusion.

The study was conducted in accordance with the ethi-
cal principles stated in the Declaration of Helsinki, 1964
(amended in Edinburgh, 2000). The study protocol and
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amendments were approved by independent ethics com-
mittees in both countries. All patients gave written in-
formed consent.

Efficacy Measurements
The effects of study medication on subjective sleep

were assessed with the following self-rating instruments,
which were completed by the patients during study visits.

Leeds Sleep Evaluation Questionnaire. The main as-
sessment of changes in subjective sleep with treatment
was performed using the Leeds Sleep Evaluation Ques-
tionnaire (LSEQ),32 a standardized instrument designed to
quantify subjective assessments of the effects of drugs on
sleep and early morning behavior. The questionnaire con-
sists of 10 items, each quantified by a 100-mm visual ana-
log scale (VAS) and grouped into 4 scores evaluating the
ease of getting to sleep (made up of 3 VAS component
items), the perceived quality of sleep (2 VAS items), the
ease of awakening (2 VAS items), and the integrity of be-
havior following wakefulness (3 VAS items assessing
whether patients feel more alert and less clumsy after get-
ting up). The 4 scores were analyzed separately.

The LSEQ questions assess the changes experienced
during treatment relative to the patient’s condition before
receiving the study treatment; therefore, there is no evalu-
ation at baseline. For clarity, the scores for each item were
subtracted from 100 mm, so that higher numerical scores
indicate an improvement in sleep with treatment. The
LSEQ “getting to sleep” score was the primary efficacy
criterion of the study.

Visual analog scales for “daytime sleepiness” and
“feeling well.” These 2 scales were completed at each
visit from inclusion to week 6.

Pittsburgh Sleep Quality Index questionnaire. The
Pittsburgh Sleep Quality Index questionnaire33 was com-
pleted by patients at inclusion in order to check the com-
parability of the treatment groups regarding sleep status.

Sleep diary. Patients completed a sleep diary every
morning from selection to the week 3 visit, recording the
times of light off, the sleep onset latency, and the number
of nocturnal awakenings, as well as the wake-up time and
time when getting up.

Efficacy on depressive symptoms. The efficacy of
study medication on depression was assessed by the in-
vestigator during patient visits using the HAM-D 17-item
scale and the global improvement score of the CGI. Re-
sponders were defined as showing a decrease of ≥ 50% in
HAM-D score relative to baseline.

Safety Evaluation
Adverse events presented or reported by the patients,

and any abnormal value judged to be clinically relevant
by the investigator, were recorded at each visit. Heart rate
and blood pressure were recorded at selection and at each
visit. Blood samples were taken at selection and between

week 4 and week 6. Body mass index (BMI), calculated
from body weight, was recorded at week 0 and week 6, and
a 12-lead electrocardiogram was performed at selection
and at the last visit.

Statistical Analysis
The primary efficacy criterion was the “getting to

sleep” score of the LSEQ. The score at the end of the treat-
ment period (last value) was analyzed on an intention-to-
treat (ITT) basis, using last-observation-carried-forward
methodology to account for missing data. The difference
between treatments for the last observation was analyzed
using a 2-sided Student t test for independent samples
applied to raw data. The time course of changes in the
“getting to sleep” score was analyzed using a mixed
model with treatment, time, time × treatment, and time2 ×
treatment as factors, followed by the study of differences
between treatments at each study visit using a 2-sided Stu-
dent t test applied to raw data (without adjustment for the
type I error risk). All other efficacy measures were ana-
lyzed as secondary criteria. A first analysis checked that
the HAM-D scores obtained at the last postbaseline value
(after 6 weeks of treatment) were not significantly different
between the 2 treatment groups. The comparison between
agomelatine and venlafaxine on subjective sleep was per-
formed only if absence of significant difference was
shown.

All efficacy criteria were analyzed in the full analysis
set (FAS), defined, in accordance with the ITT principle, as
all patients randomly assigned according to IVRS who
took at least 1 dose of study medication. HAM-D, CGI,
and LSEQ data were also analyzed in the subgroup of se-
verely depressed patients (defined as HAM-D score ≥ 25 at
baseline).

The number of patients was estimated to allow the con-
clusion of no difference in terms of antidepressant efficacy.

RESULTS

Patients
Three hundred ninety-four patients were screened, and

332 patients (study group) were randomly assigned to re-
ceive agomelatine (165) or venlafaxine (167). The study
group (236 women: 75.2% of the agomelatine group,
67.1% for venlafaxine) had a mean age of 40.1 years
(range, 18–60 years). All patients randomly assigned to
treatment met DSM-IV criteria for major depressive disor-
der: 56.0% had a recurrent episode, and the mean number
of recurrences (including the current one) was 2.2 ± 1.9.
The median duration of the current episode was 2.8
months.

Two hundred eight patients (62.7%) had received
psychotropic treatments within 1 year prior to entry into
the study. The treatments were psycholeptics for 47.6%
of patients (including anxiolytics [41%], hypnotics and
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sedatives [16.9%]) and psychoanaleptics for 39.2% of pa-
tients, with usage of SSRIs in 31.6% and other antidepres-
sants in 9%. There was no relevant difference between the
2 treatment groups at baseline.

The disposition of patients throughout the study is
summarized in Figure 1, and the baseline demographic
and clinical characteristics of the randomized patients are
summarized in Table 1. A total of 51 patients were with-
drawn (agomelatine 15, venlafaxine 36), and 1 patient
(treated with agomelatine) was lost to follow-up. Forty
patients (12.0%) had a dose increase after the week 2 visit
(agomelatine 23 [13.9%], venlafaxine 17 [10.2%]). Seven
patients were erroneously coprescribed benzodiazepines
(agomelatine 3, venlafaxine 4). The severely depressed
subgroup (HAM-D score ≥ 25 at baseline) comprised 213
patients (64% of the study group: agomelatine 103
[62.4%], venlafaxine 110 [65.9%]).

Compliance with treatment during the week 0 to week
6 period, estimated from the number of capsules returned
by the patient, was 98.3 ± 6.9% in the agomelatine group
and 91.9 ± 18.6% in the venlafaxine group.

Efficacy on Depressive Symptoms
Study group. In the FAS, between week 0 and the last

value, the mean HAM-D total score decreased from
25.9 ± 3.2 to 9.9 ± 6.6 in the agomelatine group and from
26.0 ± 3.3 to 11.0 ± 7.4 in the venlafaxine group. The
time course of improvement in HAM-D score was similar
for both treatments, and there was no significant differ-
ence between groups at any visit (Figure 2). Rates of re-

sponse at endpoint (≥ 50% reduction in HAM-D score
from baseline) were similar in both groups: 76.4% with
agomelatine and 70.6% with venlafaxine (95% confi-
dence interval [CI] = –15.35 to 3.73). Changes from base-
line to last observation in HAM-D score excluding items
relating to sleep (items 4, 5, and 6) were also similar for
agomelatine (from 21.3 ± 3.0 to 8.5 ± 5.6) and venlafax-
ine (from 21.4 ± 2.9 to 9.2 ± 6.3).

The mean CGI global improvement score decreased
between the week 1 and week 6 visits from 3.2 ± 0.8 to
1.6 ± 0.7 in the agomelatine group and from 3.6 ± 0.9 to
1.6 ± 0.8 in the venlafaxine group. Exploratory analyses
showed an improvement of scores in favor of agomelatine
that was significant both at week 1 (difference 0.39, 95%
CI = 0.20 to 0.58, p < .0001) and at the last observation
(difference 0.32, 95% CI = 0.06 to 0.58, p = .016).

Severely depressed subgroup. In the subgroup of se-
verely depressed patients, the mean HAM-D total score
decreased between the week 0 and week 6 visits from
28.0 ± 2.2 to 11.2 ± 7.0 in the agomelatine group and
from 27.8 ± 2.5 to 11.2 ± 6.9 in the venlafaxine group.
There was no significant difference between groups at
any visit. Between the week 1 and week 6 visits, the mean
CGI score decreased similarly in the agomelatine group
(from 3.3 ± 0.8 to 1.5 ± 0.7) and in the venlafaxine group
(from 3.6 ± 0.9 to 1.6 ± 0.8).

Efficacy on Subjective Sleep
Study group. In an ITT analysis, the LSEQ “getting to

sleep” score (the primary efficacy criterion) was signifi-

Figure 1. Flow of Participants Through the Study

394 Patients selected

334 Patients included

332 Patients randomly assigned
to treatment by IVRS (study group)

2 Patients included and treated
(1 agomelatine, 1 venlafaxine)
but not randomly assigned by IVRS

60 Patients not included due to

21 Benzodiazepine intake
11 Personal reasons
9 Abnormal laboratory values

19 Other reasons

149 Patients completed

15 Withdrawn due to
7 Adverse event
4 Nonmedical reason
3 Lack of efficacy
1 Protocol deviation
1 Lost to follow-up

Agomelatine
165 Patients

131 Patients completed

36 Withdrawn due to
22 Adverse event
10 Nonmedical reason
3 Lack of efficacy
1 Protocol deviation

Venlafaxine
167 Patients

Abbreviation: IVRS = interactive voice response system.
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cantly higher (indicating improved sleep) at the last value
with agomelatine (70.5 ± 16.8 mm) than with venlafaxine
(64.1 ± 18.2 mm; between-group difference 6.36 mm,
p = .001) (Figure 3). Using the mixed-model analysis, the
treatment effect was significantly greater for agomelatine
(p = .013). Analysis of data from each study visit indi-
cated that the difference in the LSEQ “getting to sleep”
score between treatments was significant at week 1 and
continued through to week 6 (Figure 3).

When the 3 component items of the LSEQ “getting to
sleep” score were considered separately, scores obtained
with agomelatine were significantly better for the getting

to sleep “easier/harder” and “quicker/slower” items from
week 1 throughout the 6-week treatment period (Table 2).
However, there was no significant difference between
treatments for the “felt more/less drowsy” item. All the
other LSEQ items (quality of sleep, ease of awakening,
and integrity of behavior scores), analyzed on an ITT ba-
sis, also showed significantly greater improvements at the
end of the treatment period with agomelatine compared
with venlafaxine (Table 3).

The HAM-D insomnia items score (sum of items 4, 5,
and 6), analyzed on an ITT basis, decreased between
baseline and the last value from 4.6 ± 1.2 to 1.4 ± 1.6 in
the agomelatine group and from 4.6 ± 1.4 to 1.8 ± 1.7 in
the venlafaxine group, with a significant agomelatine-
positive between-treatment difference of 0.37 (95%
CI = 0.01 to 0.72, p = .044). When HAM-D sleep items
were considered individually, differences in favor of
agomelatine were observed for items 4 (early insomnia)
and 5 (middle insomnia), with statistically significant dif-
ferences between treatments at the last value (0.18
[p < .05] and 0.17 [p < .05], respectively). Item 6 (early
awakening) was improved similarly with agomelatine and
venlafaxine (difference between treatments at last
value = 0.02, 95% CI = –0.13 to 0.16).

The mean “daytime sleepiness” score, assessed by
VAS, decreased over the 6-week period in both treatment
groups, indicating that patients felt less sleepy during the
day (Figure 4A). At week 1, the “daytime sleepiness”
score was significantly lower in the agomelatine group
(40.6 ± 24.8 mm) than in the venlafaxine group (49.3 ±
25.6 mm), with a difference between groups, adjusted for
center and baseline, of 10.37 (p < .001). At later visits, the
differences between treatment groups were not statisti-
cally significant.

Table 1. Baseline Demographic and Clinical Characteristics
of Patients Randomly Assigned to Agomelatine or
Venlafaxine

Agomelatine Venlafaxine
Characteristic (N = 165) (N = 167)

Age, y
Mean ± SD 40.7 ± 10.7 39.6 ± 10.3
Range 18–59 18–60

Gender, N (%)
Male 41 (24.8) 55 (32.9)
Female 124 (75.2) 112 (67.1)

No. of previous depressive 2.3 ± 1.9 2.2 ± 1.8
episodes (including current
episode), mean ± SD

Previous psychotropic treatments 106 (64.2) 102 (61.1)
within 1 year, N (%)

Present depressive episode, N (%)
Single episode 70 (42.4) 76 (45.5)
Recurrent episode 95 (57.6) 91 (54.5)

HAM-D total score, mean ± SD 25.9 ± 3.2 26.0 ± 3.3
Pittsburgh Sleep Quality Index,a 12.0 ± 3.3 12.5 ± 3.2

mean ± SD
VAS daytime sleepiness (mm), 53.1 ± 29.5 46.9 ± 28.2

mean ± SD
VAS feeling well (mm), mean ± SD 24.4 ± 20.1 24.6 ± 17.3
HAM-D insomnia items score 4.6 ± 1.2 4.6 ± 1.4

(items 4 + 5 + 6), mean ± SD
aAssessed at selection.
Abbreviations: HAM-D = Hamilton Rating Scale for Depression,

VAS = visual analog scale.

Figure 2. Hamilton Rating Scale for Depression (HAM-D)
Total Scores by Study Visit, in Patients With Available Data
in the Study Group
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“Feeling well” scores increased at week 1 to a signifi-
cantly higher value with agomelatine (from 24.4 ± 20.1
mm at baseline to 44.7 ± 22.2 mm) than with venlafaxine
(from 24.6 ± 17.3 mm at baseline to 36.8 ± 21.6 mm,
p = .001) (Figure 4B); the difference was still significant
at week 2 (p = .044), but was nonsignificant thereafter.

The sleep diary showed an improvement in the pa-
tients’ sleep latency and number of awakenings in both
treatment groups in the FAS, with no statistically signifi-
cant differences between treatment groups.

Severely depressed subgroup. In the severely de-
pressed subgroup, there was a significant between-group
difference in the mean LSEQ “getting to sleep” score,
with a last value of 71.1 ± 17.9 mm in the agomelatine
group and 64.1 ± 19.6 mm in the venlafaxine group
(between-group difference 6.94 mm, p = .008), analyzed
on an ITT basis.

When the 3 component items of the LSEQ “getting
to sleep” score were considered separately, there was a
significant between-group difference in the mean LSEQ
“easier/harder” score at the week 1, week 2, and week 6
visits and for the last value (77.9 ± 19.6 mm in the

agomelatine group and 69.4 ± 22.7 mm in the venlafaxine
group; between-treatment difference 8.47 mm, p = .004).
There was also a significant difference in the mean
“quicker/slower” score at the week 1 and week 6 visits
and for the last value (75.5 ± 21.8 mm for agomelatine
and 68.2 ± 23.0 mm for venlafaxine; between-treatment
difference 7.25 mm, p = .020). By contrast, for the “felt
more/less drowsy” score, there was no clear increase dur-
ing the treatment period, and there was no significant dif-
ference between the treatment groups (60.0 ± 27.6 mm
with agomelatine and 54.8 ± 24.5 mm with venlafaxine at
the last value).

Regarding the other LSEQ items, there was a signifi-
cant difference in the “quality of sleep” score between the
agomelatine group and the venlafaxine group at the week
6 visit (between-treatment difference 6.57 mm, p = .036).
The “ease of awakening” score was also significantly
different in the agomelatine group compared with the
venlafaxine group at week 2 (difference 7.03 mm,
p = .007) and week 6 (difference 8.14 mm, p = .012) and
for the last value (difference 6.81 mm, p = .027). The “in-
tegrity of behavior” score was significantly different in

Table 2. Individual Component Items of the Leeds Sleep Evaluation Questionnaire (LSEQ) Getting to Sleep Score at the Week 6
Visit, in the Study Groups (full analysis set)a

Estimated Between-Group Difference
Week 6 Score (mm), Mean ± SD (agomelatine – venlafaxine)

LSEQ Item  Agomelatine (N = 165) Venlafaxine (N = 167) Mean (SE) 95% CI p Value

Getting to sleep “easier/harder” 78.7 ± 19.8 73.3 ± 20.3 5.40 (2.34) 0.79 to 10.00 .022
Getting to sleep “quicker/slower” 77.9 ± 17.4 72.3 ± 20.3 5.58 (2.35) 0.94 to 10.21 .019
Getting to sleep “felt more/less drowsy” 60.2 ± 25.7 54.3 ± 24.5 5.91 (3.14) –0.28 to 12.09 .061
aLSEQ scores reflect differences in sleep during drug treatment relative to the before-treatment state; higher scores in the 3 items indicate that

getting to sleep was easier, getting to sleep was quicker, and the patient felt more drowsy, respectively.

Table 3. Leeds Sleep Evaluation Questionnaire (LSEQ) Quality of Sleep, Sleep Awakening, and Integrity of Behavior Scores by
Visit in the Study Groupsa

Estimated Between-Group Difference
Agomelatine, Venlafaxine, (agomelatine – venlafaxine)

Visit Mean ± SD Score (N) Mean ± SD Score (N) Mean (SE) 95% CI p Value

LSEQ quality of sleep score (mm)
Week 1 61.2 ± 19.6 (154) 55.7 ± 19.8 (150) 5.51 (2.26) 1.06 to 9.96 .015
Week 2 62.2 ± 20.1 (158) 61.3 ± 21.4 (144) 0.89 (2.39) –3.82 to 5.60 .710
Week 3 67.0 ± 20.7 (153) 64.9 ± 18.3 (137) 2.19 (2.31) –2.35 to 6.73 .343
Week 6 76.3 ± 18.1 (132) 71.4 ± 19.8 (124) 4.85 (2.37) 0.19 to 9.51 .041
Last 72.5 ± 21.4 (164) 66.9 ± 22.3 (160) 5.63 (2.43) 0.85 to 10.41 .021

LSEQ sleep awakening score (mm)
Week 1 57.4 ± 18.9 (153) 53.8 ± 18.2 (150) 3.69 (2.13) –0.50 to 7.88 .084
Week 2 61.1 ± 18.0 (156) 55.5 ± 18.1 (143) 5.57 (2.09) 1.45 to 9.69 .008
Week 3 63.1 ± 20.5 (153) 57.5 ± 19.5 (136) 5.54 (2.36) 0.89 to 10.19 .020
Week 6 69.4 ± 19.4 (132) 64.3 ± 21.4 (125) 5.13 (2.54) 0.12 to 10.14 .045
Last 66.9 ± 20.5 (163) 62.0 ± 21.8 (160) 4.86 (2.35) 0.23 to 9.49 .040

LSEQ integrity of behavior score (mm)
Week 1 58.6 ± 17.8 (157) 48.4 ± 18.5 (155) 10.25 (2.05) 6.21 to 14.29 < .0001
Week 2 57.8 ± 18.4 (159) 55.2 ± 19.2 (146) 2.60 (2.15) –1.63 to 6.83 .227
Week 3 61.0 ± 19.2 (154) 59.5 ± 18.5 (137) 1.49 (2.21) –2.87 to 5.85 .501
Week 6 68.8 ± 18.1 (135) 65.2 ± 18.9 (124) 3.61 (2.30) –0.93 to 8.15 .118
Last 66.2 ± 20.1 (164) 61.0 ± 20.9 (160) 5.16 (2.28) 0.68 to 9.65 .024

aLSEQ scores reflect differences in sleep during drug treatment relative to the before-treatment state; higher scores indicate improved sleep.
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the agomelatine group compared with the venlafaxine
group at week 1 (difference 8.98 mm, p < .001) and at
week 6 (difference 6.36 mm, p = .027).

Safety
The incidence of emergent adverse events (EAEs) was

52.1% with agomelatine and 57.1% with venlafaxine.
Withdrawals due to adverse events were 3 times more
common with venlafaxine (22 patients [13.2%]) than with
agomelatine (7 patients [4.2%]).

The most frequent EAEs during the treatment period
are summarized in Table 4. The total number of EAEs re-
ported was 178 for agomelatine and 232 for venlafaxine.
The following EAEs were notably more frequent in the
venlafaxine group than with agomelatine: nausea (22.6%
vs. 6.0%), dizziness (9.5% vs. 1.8%), and vomiting (4.8%
vs. 1.2%). Tremor was reported in 4.2% of patients in
the venlafaxine group but none in the agomelatine group;
similarly, serotonin syndrome was observed in 3.0%
of patients in the venlafaxine group but none in the

agomelatine group. Diarrhea occurred more frequently
with agomelatine (4.8%) than with venlafaxine (1.8%).
There was no relevant change in BMI in either treatment
group, and most patients stayed in the same BMI class
(normal, overweight, etc.) from baseline to the last post-
baseline value (agomelatine 94.2%, venlafaxine 94.7%).
No patient died during the study, and there were 2 suicide
attempts (1 per group).

DISCUSSION

In this study, agomelatine showed similar antidepres-
sant efficacy in patients with major depressive disorder
to the SNRI venlafaxine over a 6-week treatment period.
According to the LSEQ, agomelatine showed signifi-
cantly greater efficacy than venlafaxine in the main effi-
cacy criterion, the “getting to sleep” score analyzed on an
ITT basis (in the FAS), at week 1 and at all other visits.
At the end of the 6-week period, improvement with
agomelatine was also significantly greater than with ven-
lafaxine for other elements of the LSEQ (quality of sleep
and ease of awakening). For quality of sleep and integrity
of behavior following wakefulness, a significant differ-
ence between treatments was present as early as week 1.
Significantly greater improvements in measures of day-
time alertness and of feeling well were also observed with
agomelatine compared with venlafaxine early during
treatment (at week 1 and at weeks 1 and 2, respectively).
An early improvement in sleep with treatment is desir-
able, since improvements in most depressive symptoms

Table 4. Emergent Adverse Events (EAEs) During the 6-Week
Treatment Perioda

Agomelatine (N = 166) Venlafaxine (N = 168)

No. of Patients Affected No. of Patients Affected

Event Events N % Events N %

All 178 85 51.2 232 96 57.1
Headache 17 16 9.6 25 20 11.9
Nausea 11 10 6.0 39 38 22.6
Diarrhea 8 8 4.8 3 3 1.8
Somnolence 7 6 3.6 8 8 4.8
Constipation 6 6 3.6 7 7 4.2
Nasopharyngitis 6 6 3.6 6 6 3.6
Upper abdominal 5 5 3.0 7 7 4.2

pain
Palpitations 5 5 3.0 5 5 3.0
Sweating 5 5 3.0 3 3 1.8
Dyspepsia 4 4 2.4 4 4 2.4
Influenza-like 4 4 2.4 0 0 0

illness
Dizziness 4 3 1.8 16 16 9.5
Dry mouth 3 3 1.8 6 6 3.6
Vomiting 2 2 1.2 8 8 4.8
Insomnia 1 1 0.6 4 4 2.4
Tremor 0 0 0 7 7 4.2
Serotonin 0 0 0 5 5 3.0

syndrome
aOccurring in ≥ 2% of patients in either group, arranged in order of

frequency in the agomelatine group.

Figure 4. Daytime Sleepiness (A) and Feeling Well (B) Scores
by Study Visit, Assessed With Visual Analog Scales, in the
Study Groupa

aHigher daytime sleepiness scores indicate higher levels of daytime
sleepiness; higher feeling well scores indicate feeling better.
p Values are by 2-sided Student t test. Numbers of patients
assessable at each visit are shown below the horizontal axis
in part B.
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are relatively slow with most current antidepressants,
often taking at least 2 weeks to become significant and
not reaching a maximum for 6 weeks.

The greater improvement in subjective sleep with
agomelatine assessed by the LSEQ was also supported by
positive results at last value for the sleep items of the
HAM-D scale, with a significantly better improvement in
scores of items 4 (early insomnia) and 5 (middle insom-
nia) compared to venlafaxine. Interestingly, scores on
item 6 (early awakening), which is related more to depres-
sion, were improved similarly with agomelatine and ven-
lafaxine, consistent with the similar antidepressant effi-
cacy of the 2 treatments. The decrease in score on the CGI
global improvement scale that was evident from week 1
may reflect an early improvement in the quality of sleep
and daytime conditions. No statistically significant differ-
ence between treatments was observed in the sleep diary
data, but sleep latency and number of awakenings tended
to improve more (from week 1 for sleep latency) with
agomelatine compared to venlafaxine, which is consistent
with the significant early improvement in the “getting to
sleep” score observed with the LSEQ. Nevertheless, the
interpretation of the diary is difficult because many data
omissions occurred, and the rating by the patient is often
contaminated by the cognitive distortion well known in
depressed patients. Furthermore, nocturnal awakenings
as collected in the diary do not consider the micro-
awakenings that occur frequently during the night in de-
pressed patients and that are responsible for a poor quality
of sleep.

The improvement in subjective sleep with agomelatine
was accompanied by concomitant improvements in mea-
sures of daytime alertness. VAS assessments of daytime
sleepiness and feeling well both improved markedly with
agomelatine and were significantly better than with venla-
faxine early in treatment. Improving sleep without caus-
ing daytime drowsiness is a desirable clinical goal that is
not always achieved by antidepressant therapy. Some an-
tidepressants, including most tricyclics, mirtazapine, and
trazodone, are sedating, leading to an improvement in
sleep but at the potential expense of daytime drowsi-
ness.17,34,35 Others, including SSRIs and SNRIs, tend to be
sleep-disturbing, especially early in treatment, which can
itself cause daytime drowsiness.14,15,17

Agomelatine treatment resulted in significant and pro-
gressive improvements in 2 of the 3 component items of
the LSEQ “getting to sleep” score that related to the ease
and speed of getting to sleep. There was no change and no
significant difference between treatments in the compo-
nent relating to feeling more or less drowsy when getting
to sleep. This suggests that agomelatine improved getting
to sleep without producing a hypnotic effect.

Agomelatine showed antidepressant efficacy similar to
that of venlafaxine in terms of change in HAM-D total
score and in HAM-D score excluding items related to

sleep (items 4, 5, 6). These results show that the antide-
pressant efficacy of agomelatine is maintained also with-
out the sleep items of the HAM-D. Agomelatine led to
significantly better CGI global improvement results,
with lower improvement scores at the last observation
compared to venlafaxine, a medication known for its
potent antidepressant effect.36

The flexible dosing regimen for venlafaxine used in
the present study was in the middle of the recommended
dose range for outpatients in European countries and did
not include the maximum recommended dose of 225 mg.
It is possible that some patients might have benefited
from a higher venlafaxine dose. However, any such ef-
ficacy benefit might have been achieved at the expense
of poorer tolerability, and the number of treatment
withdrawals was already greater with venlafaxine than
with agomelatine. In the severely depressed patients,
agomelatine also showed antidepressant efficacy similar
to that of venlafaxine. The beneficial effect on subjective
sleep shown by agomelatine in the overall study group
was also seen in this subgroup. Indeed, for most of the
measures, the beneficial effects were more pronounced,
relative to venlafaxine, in the severely depressed sub-
group than in the total study group. These results may be
related to the greater severity of sleep disturbances in this
group of depressed patients, and they confirm the robust-
ness of the results found in the study group. In addition,
they are in line with the efficacy of agomelatine in
more severely depressed populations seen in previous
studies.25,26,37

In depressed patients, there may be discrepancy be-
tween subjective and objective sleep estimation. Specifi-
cally, changes in the severity of depression may in-
fluence patients’ reporting of sleep.38 However, given
the similar changes in depression scores in the ag-
omelatine and venlafaxine groups, it is unlikely that dif-
ferential changes in depression severity could account
for the observed differences in subjective sleep. Further-
more, agomelatine has demonstrated efficacy in improv-
ing polysomnographic sleep variables in patients with
major depressive disorder in an open-label preliminary
study.27,28

The benefits on subjective sleep with agomelatine,
observed as early as the first week of treatment and dem-
onstrated for up to 6 weeks, represent a substantial bene-
fit for patients’ quality of life. Long-term clinical trials
are needed to determine whether over a longer period
of treatment agomelatine is able to reduce residual in-
somnia symptoms, which are known to be a risk factor
for relapse.

Although the overall mechanism of action of ag-
omelatine is novel, it is consistent with current hy-
potheses of antidepressant action. The close relationship
between regulation of sleep and mood has been well
documented.39 Agomelatine is a potent agonist at me-
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latonergic receptors and an antagonist at the 5-HT2C re-
ceptor. The interaction with these receptors contributes
to agomelatine’s efficacy in depression by resynchro-
nizing disturbed circadian rhythms23,24,40,41 and by in-
creasing norepinephrine and dopamine in the frontal
cortex.19,42

The safety profile of agomelatine compared favorably
with that of venlafaxine. Fewer patients withdrew and
there were fewer withdrawals due to adverse events in the
agomelatine group. In particular, agomelatine treatment
was associated with lower frequencies of nausea, vomit-
ing, and dizziness.

The improvements in subjective sleep and daytime
alertness detected as early as 1 week after treatment ini-
tiation with agomelatine are a beneficial characteristic of
agomelatine, especially given the usually relatively slow
onset of antidepressant efficacy with current agents and
the scarcity of agents that improve sleep without causing
daytime drowsiness. These original effects of agome-
latine on sleep represent a novel contributing property in
the class of antidepressant agents.

Drug names: mirtazapine (Remeron and others), venlafaxine (Effexor
and others).
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