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functioning and metabolic parameters in patients with major depressive
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ABSTRACT
OBJECTIVE: This research aims to compare the effects of sertraline and agomelatine on
outpatients diagnosed with a “major depressive episode” in terms of sleep quality, sexual
functioning, and metabolic parameters related to metabolic syndrome.
METHODS: This observational, open-labelled, 12-week follow-up study was carried out in the
outpatient psychiatry clinic of a state research hospital. Included in the study were 60
outpatients admitted to the adult psychiatry clinic diagnosed with a “major depressive
episode” who were subsequently prescribed agomelatine (25 mg/day) or sertraline (50 mg/
day). Arizona Sexual Experience Scale (ASEX) and Pittsburgh Sleep Quality Index (PSQI) were
performed during the 1st, 2nd, 4th, 8th and 12th weeks of treatment. The metabolic
parameters; Body Mass Index, waist circumference, systolic and diastolic blood pressure,
fasting blood glucose, liver enzymes (Alanine transaminase (ALT), Aspartate transaminase
(AST) and lipid profiles – total cholesterol and total triglycerides, low density lipoprotein
(LDL), high density lipoprotein and very low density lipoprotein – were assessed after the
first interview (pre-treatment) and in the 12th week of treatment (post-treatment).
RESULTS: The PSQI scores of both the sertraline and agomelatine groups had declined
significantly by the end of the follow-up, with the decline in PSQI scores in the agomelatine
group being higher than the decline in the sertraline group. The decline in the ASEX scores
of the sertraline group was not significant, while the score was significant in the agomelatine
group at the end of the follow-up. However, the difference in the changes in the ASEX
scores between the study groups was not significant. The unfavourable changes noted in
metabolic parameters were: elevation of the mean LDL level in patients using sertraline, and
an elevation in liver enzymes (AST and ALT) in the patients using agomelatine.
CONCLUSION: The favourable effects of agomelatine on sleep quality and the rapid onset of
this effect may be beneficial in particular cases. Agomelatine may be an alternative drug for
patients who complain of sexual side effects. Clinicians should evaluate the lipid profile of
patients using sertraline, while liver function should be monitored in patients using
agomelatine. Neither treatment led to unfavourable outcomes on most of the metabolic
parameters.
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Introduction

Agomelatine is a new antidepressant with a unique
mechanism of action, and there have been several
studies suggesting its efficacy and safety in the treat-
ment of MDD [1–3]. Agomelatine is a potent melato-
nin receptor-type 1a and 1b agonist and a
serotonergic receptor 5-hydroxytryptamine receptor
2C (5-HT2c) antagonist.

Comparative studies of agomelatine with selective
serotonin re-uptake inhibitors (SSRIs) or serotonin–
noradrenaline re-uptake inhibitors (SNRIs) have
demonstrated that agomelatine has a favourable toler-
ability profile [4–6]. Discontinuations due to adverse
effects have been found to be fewer in patients using
agomelatine when compared to SSRI or SNRIs [7,8].

The favourable effects of agomelatine on sleep par-
ameters have been reported in a number of previous
studies. Corruble et al. [1] found that agomelatine
may bring additional long-term clinical benefits related
to sleep-wake quality over escitalopram in depressive
patients. In a study conducted by Quera-Salva et al.
[9], agomelatine was found to better preserve the num-
ber of sleep cycles, improve the morning condition and
reduce daytime sleepiness when compared to
escitalopram.

It would seem that sexual function is a favourable
tolerability area for agomelatine. In an extensive review
of data related to agomelatine and sexual dysfunction,
it has been found that treatment with agomelatine is
associated with a lower risk of sexual dysfunction, in

© 2018 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

CONTACT Cem Cerit cemcerit@yahoo.com Department of Psychiatry, School of Medicine, Kocaeli University, Kocaeli, Umuttepe 41000, Turkey

PSYCHIATRY AND CLINICAL PSYCHOPHARMACOLOGY
2019, VOL. 29, NO. 3, 257–263
https://doi.org/10.1080/24750573.2018.1490096

http://crossmark.crossref.org/dialog/?doi=10.1080/24750573.2018.1490096&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:cemcerit@yahoo.com
http://www.tandfonline.com


contrast to the majority of first-line antidepressants. In
that study, incidences of treatment-emergent sexual
dysfunction with agomelatine (3%) were significantly
lower than with a placebo (8.6%) and SSRIs (10.1%)
[10]. In another study, conducted by Montejo et al.
[11], it was found that agomelatine had a good sexual
acceptability profile in both healthy men and women
regarding such sexual parameters as “delayed
orgasm/ejaculation,” “absence of orgasm/ejaculation,”
and “total sexual impairment.”

Most antidepressants come with a risk of weight
gain and metabolic disturbances, and there have been
several studies to date indicating that the long-term
use of SSRIs is also associated with weight gain [12].
Some antidepressants that may promote weight gain
may also impact upon serum lipid parameters [13].
Any association between antidepressant use and inci-
dent Diabetes Mellitus remains inconclusive [12].
The potential beneficial effects of melatonin on meta-
bolic parameters have drawn attention in recent
years. Melatonin levels are reduced in diseases associ-
ated with insulin resistance, such as metabolic syn-
drome (MS). As a chronobiotic and cytoprotective
agent, melatonin retains a special place in the preven-
tion and treatment of MS. Melatonin improves sleep
efficiency and has antioxidant and anti-inflammatory
properties, based partly on its role as a metabolic regu-
lator [14]. That said, the effects of melatonin agonists
like agomelatine are needed to be better understood
regarding their therapeutic value in MS [15].

In a study comparing agomelatine and sertraline, it
was claimed that agomelatine may offer some advan-
tages over sertraline in the treatment of symptoms of
depression and anxiety, as well as metabolic parameters
in depressed patients with type 2 DiabetesMellitus [16].

This study aims to compare the effects of sertraline
and agomelatine on sleep quality, sexual function and
such metabolic parameters as body mass index
(BMI), waist circumference (WC), systolic and dias-
tolic blood pressure (SBP, DBP), fasting blood glucose
(FBG), liver enzymes and lipid profile. Although sev-
eral studies have identified the favourable effect of ago-
melatine on sleep and sexual function over other
antidepressants, prospective studies are a few. On the
other hand, the metabolic issues that relate to meta-
bolic syndrome are less known for most antidepress-
ants, particularly agomelatine.

Method

Study design and materials

This study is a part of a comprehensive project to assess
the efficacy and tolerability profiles of agomelatine and
sertraline, the first article of which was published in
2016 [5] and included an efficacy and general tolerabil-
ity profile. More specific issues related to drugs and

their effect on sleep, sexuality, and metabolic par-
ameters are covered in the present study.

This observational, open-labelled, 12-week follow-up
study was carried out in the outpatient psychiatry clinic
of a state research hospital in Istanbul, Turkey between
February 2013 and March 2014. Before conducting this
research, ethical committee approval was obtained from
the institute (HNEAH-KAEK-2012/85). The study
sample included outpatients admitted to the adult psy-
chiatry clinic who were diagnosed as having a “major
depressive episode”by a clinician based on theDiagnostic
and Statistical Manual of Mental Disorders 4th edition,
andwhowereprescribed agomelatine (25 mg/day)or ser-
traline (50 mg/day). These doses were considered equiv-
alent doses of drugs [17]. The other inclusion criteria for
the outpatients were: new-onset depression and no recent
use of psychotropic drugs (at least in the last month); and
an absence of chronic physical disease, mental retar-
dation, and comorbid psychiatric disease. Pregnant and
puerperal patients and those with suicidal thoughts
were excluded from this study. The patients who agreed
to participate in the study all provided written and signed
the informed consent before being included. The first
clinician carried out a clinical follow-up and the second
clinician, whowas blind to information on the prescribed
drug, made the assessments.

During the first interview, demographic and clinical
data were obtained from the participants, and the Ari-
zona Sexual Experience Scale (ASEX) [18], Turkish
version [19] and Pittsburgh Sleep Quality Index
(PSQI) [20], Turkish version [21] were applied. Further
assessments of ASEX and PSQI were performed during
the 1st, 2nd, 4th, 8th, and 12th weeks of treatment. The
metabolic parameters of BMI (kg/m2), WC (cm), SBP
and DBP (mmHg), FBG (mg/dL), liver enzymes (Ala-
nine transaminase (ALT) (IU/L), Aspartate transamin-
ase (AST) (IU/L) and lipid profiles (total cholesterol
(TC) (mg/dL), total triglycerides (TT) (mg/dL), low
density lipoprotein (LDL) (mg/dL), high density lipo-
protein (HDL) (mg/dL), and very low density lipopro-
tein (VLDL) (mg/dL) were assessed both after the first
interview (pre-treatment), and in the 12th week of
treatment (post-treatment). Measurements of BMI,
WC, and blood pressure were carried out by a nurse
in the outpatient clinic. BMI was calculated as weight
(kg)/height (m2). Blood pressure measurements were
taken after the respondents had been seated at rest
for 5 minutes. The metabolic parameters were analysed
in the general biochemistry laboratory of the hospital.

During the follow-up period, six patients (four from
the sertraline group and two from the agomelatine
group) who did not attend the subsequent interviews
and who did not respond to phone calls were excluded
from the study, while three patients in the sertraline
group were dropped due to adverse effects (two due
to gastrointestinal problems like nausea and dyspepsia,
and one due to insomnia). The study was terminated

258 A. TALAS ET AL.



when the total number of patients that completed the
study reached 30 in both groups.

Statistics

All statistical assessments were performed using the
IBM SPSS Statistics version 20.0 program (IBM Co.,
Armonk, NY, United States), with rates and frequen-
cies reported as raw numbers and percentages. Con-
tinuous variables were presented as a mean ±
standard deviation. A chi-square test was used with a
continuity correction in 2×2 tables to examine for poss-
ible differences in the categorical variables. A t-test for
independent groups was used to evaluate differences in
the continuous variables between independent groups,
and a paired samples t-test was used to evaluate differ-
ences in the continuous variables before and after the
treatment protocol. A Mann–Whitney U-test was also
used to evaluate the differences in the continuous vari-
ables regarding the distribution of variables. After
checking the preliminary assumptions, a repeated
measures analysis of variance (with repeated contrasts)
was carried out on six consecutive measurements of
ASEX and PSQI, and “tests of between-subjects
effects” was used to explore the main (group) differ-
ences. Effect sizes (η2 or r2) for statistically significant
findings are calculated and presented in tables and
figures. Statistical significance was accepted as p < .05.

Results

The initial doses were 25 mg/day for agomelatine and
50 mg/day for sertraline, while the mean doses at the
end of follow-up period were 30.83 ± 10.75 for the ago-
melatine group and 59.16 ± 17.95 for the sertraline
group, which were both close to the initial doses. A
comparison of the demographic and clinical data of
the patients using sertraline or agomelatine is pre-
sented in Table 1, from which it can be seen that no
difference exists between the two groups in terms of
age, sex, marital status, education level, occupation,
and the number of past depressive episodes.

The changes in the mean PSQI scores of the study
groups in the follow-up period are presented in Figure 1.

A comparison of the pre-treatment (time 0) and
post-treatment (12th week) PSQI scores of the study
groups shows that the PSQI scores of both the sertra-
line and agomelatine groups had declined significantly
by the end of the follow-up (t-test; t = 5.527, df = 29, p
< .001 and t = 6.054, df = 29, p < .001, respectively). The
PSQI scores of the study groups throughout the follow-
up period declined in the agomelatine group more than
in the sertraline group (df = 1, F = 10.511, p = .002),
and this difference in decline was particularly signifi-
cant in the first week of treatment (df = 1, F = 6.137,
p = .016).

The changes in the mean ASEX scores of the study
groups in the follow-up period are shown in Figure 2.

A comparison of the pre-treatment (time 0) and
post-treatment (12th week) ASEX scores of the study
groups shows that the ASEX scores of the sertraline
group declined, but not to a significant degree (t =
1.205, df = 29, p = .238), while the ASEX scores of the
agomelatine group had declined significantly by the
end of the follow-up (t = 2.714, df = 29, p = .011). The
difference in the changes of the ASEX scores of the
two study groups throughout the follow-up period
shows that the difference in the changes of the ASEX
scores of the two study groups was not significant
(df = 1, F = 0.655, p = .422), and this finding was true
for all particular time periods.

A comparison of the pre-treatment (time 0) meta-
bolic parameters with the post-treatment (12th week)
metabolic parameters is shown in Table 2, from
which it can be seen that only the mean LDL level
changed significantly in the sertraline group and that
the mean LDL level was higher at the end of the fol-
low-up when compared to the baseline (p = .010). A
small decline can be noted in the mean HDL level,
although not statistically significant (p = .071). Liver
enzymes were elevated significantly in the agomelatine
group after treatment (p = .038 for AST and p = .002
for ALT), although in neither drug group did the
elevation of the ALT and AST levels pass three times
the upper normal limit in any patient. VLDL and TT
levels were also decreased after treatment with agome-
latine, but not to a significant level (p = .051, p = .067
respectively). No difference was identified in any
other metabolic parameters from before and after treat-
ment with agomelatine.

Discussion

The three parameters investigated in this study were
sleep quality, sexual functioning, and metabolic par-
ameters. In this single-centre, open-label, follow-up
study agomelatine was found to be superior than ser-
traline in terms of improving sleep quality while sexual
functioning did not differ between treatment arms.

Table 1. Comparison of the demographical and clinical data of
patients using sertraline or agomelatine.

Variable
Sertraline
(n = 30)

Agomelatine
(n = 30) p value

Age (years) 35.16 ± 12.08
(21–63)

34.16 ± 8.84
(20–61)

.716

Sex (female:male) 21:9 23:7 .559
Marital status .602
Married 16 18
Not married 14 12

Occupation .196
Employed 17 12
Not employed 13 18

Education (years) 7.73 ± 4.66 7.96 ± 4.49 .844
Past depression episodes 0.66 ± 0.71 0.90 ± 0.92 .278

Note: Values are presented as mean ± standard deviation (range) or num-
ber only.
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Also, minor metabolic changes were observed with ser-
traline elevating LDL and agomelatine AST and ALT
levels.

Sleep quality

Sleep quality was found to improve significantly in both
groups in this study, although the improvement in the
agomelatine group was higher than in the sertraline
group, and this difference was evident particularly in
the first week of treatment. This finding is in line with
previous studies, reflecting superior early improvement
with agomelatine when compared to SSRIs [1,3,9].

Quera-Salva et al. [9] claim that the addition of a
chronobiotic effect to the inhibition of 5-HT2c

receptors may explain the early impact of agomela-
tine on sleep quality and alertness at awakening
[22]. In a study investigating the effects of psychotro-
pic drugs on sleep-wake cycles, independent of diag-
nosis and symptom severity, antipsychotics were
found to be related to longer sleep periods and dur-
ation, serotonin–norepinephrine re-uptake inhibitors
to longer sleep periods, and agomelatine to earlier
sleep onset [23].

The favourable effect of agomelatine on sleep quality
and the rapid onset of this effect may be useful particu-
larly in situations requiring an urgent therapeutic
effect, such as suicidal cases. Agomelatine may prove
to be beneficial in patients that complain predomi-
nantly of sleep-awake problems.

Figure 1. The changes in the mean PSQI scores of the study groups in the follow-up period. +The decline of PSQI scores in sertraline
group throughout the follow-up period (effect size (η2) = 0.51). ++The decline of PSQI scores in agomelatine group throughout the
follow-up period (effect size (η2) = 0.56). +++The difference in decline of PSQI scores between study groups (effect size (η2) = 0.87).

Figure 2. The changes in the mean ASEX scores of the study groups in the follow-up period. +The decline of ASEX scores in sertra-
line group throughout the follow-up period. ++The decline of ASEX scores in agomelatine group throughout the follow-up period
(effect size (η2) = 0.20). +++The difference in decline of ASEX scores between study groups.
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Sexual functioning

In the agomelatine group, sexual function had improved
by the end of the study, and while the sexual function
scores were better at the end of this study in the sertra-
line group, they did not reach a significant level. The
difference in the changes between the study groups
was not significant at the end of this study. Although
this does not reflect a superior effect of agomelatine
over sertraline, thisfindingmay reflect amild favourable
effect on sexual function in favour of agomelatine. Most
studies have found that agomelatine has a better sexual
tolerability than SSRIs or SNRIs [24,25] and has been
shown to have a better sexual acceptability than to esci-
talopram [11] and paroxetine [10].

Agomelatine’s antagonistic action on the 5-HT2c
receptors and the preclinically evidenced favourable
effect of melatonergic agonism on sexuality may
explain the better sexual acceptability of agomelatine
compared to SSRIs [10]. On the other hand, SSRIs
and venlafaxine have been found to reduce dopamin-
ergic transmission via the serotonin receptors in the
mesolimbic area, which is associated primarily with
inhibited sexual desire and orgasm [26].

Clinicians should monitor patients for sexual side
effects throughout the treatment period, and if such
side effects develop, management options include wait-
ing for spontaneous remission, decreasing medication
doses, switching to alternative drugs, or adding an aug-
mentation agent or antidote. Bupropion, mirtazapine,
and buspirone have been studied as such augmentation
agents/antidotes or substitution agents in the manage-
ment of antidepressant-related sexual dysfunction [27].
According to the results of the present study, agomela-
tine may be considered in such cases.

Metabolic parameters

The main unfavourable change in metabolic par-
ameters in this study was the elevation of mean LDL

levels in patients using sertraline, and an elevation in
liver enzymes (AST and ALT) in patients using
agomelatine.

In a large sample observational cohort study, it was
found that the number of days of taking paroxetine and
sertraline before the LDL test was related to higher LDL
values, after accounting for age, sex, year of LDL test-
ing, co-morbidity, depression, and lipid medication.
The authors commented that the long-term use of par-
oxetine or sertraline might have a measurable adverse
impact on cardiovascular risk in adults [28]. In a pro-
spective study investigating the relationship between
SSRIs and metabolic syndrome abnormalities, the
findings showed that a significant increase occurred
in the parameters of weight, BMI, WC, fasting glucose,
TC, LDL, and triglyceride after 16 weeks of treatment
in the paroxetine group, and significant increases
were seen in the levels of triglyceride in the citalopram
and escitalopram groups. TC levels increased in the
sertraline group, and there were significant reductions
in the parameters of weight, TC, and triglyceride in the
fluoxetine group [29].

Mean HDL levels also declined in our study, but not
to a significant degree. Considering the findings in the
literature and in the present study, we recommend
clinicians evaluate the lipid profile of patients using
sertraline throughout treatment, and to use only with
caution in patients with hyperlipidemia. Although
not statistically significant, we observed a decline par-
ticularly in the TT and VLDL levels of the agomelatine
group, although this finding needs to be corroborated
by future studies into the potential of agomelatine in
patients with hypertriglyceridemia.

The elevation of ALT levels above three times the
upper normal limit indicates a clinically significant
“drug-induced liver injury” [30]. Fatigue and loss of
appetite may be warning signs of liver injury, which
may also overlap with symptoms of depression [12].
The risk of liver toxicity seems to be more elevated
among patients exposed to nefazodone, bupropion,

Table 2. Comparison of the pre-treatment (time 0) metabolic parameters with the post-treatment (12th week) metabolic
parameters in patients using sertraline or agomelatine.

Sertraline Agomelatine

Pre-treatment Post-treatment p value Pre-treatment Post-treatment p value

BMI 25.69 ± 4.93 26.49 ± 7.34 .485 24.62 ± 3.84 24.87 ± 3.97 .356
WC 84.11 ± 12.09 83.63 ± 11.30 .197 83.16 ± 10.15 83.70 ± 10.49 .907
SBP 114.10 ± 11.32 112.09 ± 9.61 .375 110.66 ± 9.8 112.33 ± 8.58 .362
DBP 78.16 ± 8.55 76.83 ± 7.93 .471 75.83 ± 8.71 73.66 ± 7.64 .202
FBG 86.5 ± 7.99 85.2 ± 10.03 .402 88.7 ± 10.52 89.2 ± 8.60 .753
AST 17.5 ± 3.66 19.06 ± 6.34 .391 17.73 ± 5.58 19.13 ± 5.07 .038a

ALT 15.66 ± 6,84 16.03 ± 7.27 .779 16.03 ± 8.94 20.3 ± 10.93 .002b

TC 178.1 ± 33.81 182.6 ± 38.76 .294 171.83 ± 24.75 170.50 ± 22.5 .606
TT 99.16 ± 44.95 97.26 ± 44.42 .762 112.03 ± 66.20 101.4 ± 53.84 .067
LDL 105.55 ± 28.84 121.76 ± 41.94 .010c 107.2 ± 18.04 107.33 ± 32.91 .965
HDL 47.93 ± 8.52 45.96 ± 9.81 .071 42.2 ± 7.88 42.36 ± 9.11 .862
VLDL 19.26 ± 8.59 19.73 ± 8.55 .675 21.8 ± 12.66 20.13 ± 11.62 .051

Note: BMI: body mass index (kg/m2); WC: waist circumference (cm); SBP: systolic; DBP: diastolic blood pressure (mmHg); FBG: fasting blood glucose (mg/dL);
ALT: alanine transaminase (IU/L); AST: aspartate transaminase (IU/L); TC: total cholesterol (mg/dL); TT: total triglycerides (mg/dL); LDL: low density lipopro-
tein (mg/dL); HDL: high density lipoprotein (mg/dL); VLDL: very low density lipoprotein (mg/dL).

aeffect size (r2) : 0.32.
beffect size (r2) : 0.23.
ceffect size (r2) : 0.15.
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agomelatine, and duloxetine [30]. In a systematic
review of agomelatine-induced liver injuries [31], ago-
melatine was found to be associated with higher rates
of liver injury than a placebo, escitalopram, paroxetine,
fluoxetine, and sertraline, and a positive relationship
was evidenced between agomelatine dose and liver
injury. In a recent study of 896 patients with depression
using agomelatine [32], liver enzymes (AST, ALT,
GGT, ALP) were found to be elevated after 12 weeks
of treatment, although these elevations did not exceed
three times the upper limits of the established norms.

In this study, the mean levels of ALT and AST
demonstrated a mild but statistically significant
elevation, although in neither drug group did the
elevation of ALT levels reach above three times the
upper normal limit in any patient. Liver function
should be monitored in patients using agomelatine,
particularly before treatment initiation and after
increases in dose increments, and this is particularly
important in patients with the pre-existing liver
disease.

Considering the overall metabolic findings in this
study, it can be said that neither the sertraline nor ago-
melatine treatments demonstrated an unfavourable
effect on most of the metabolic parameters. Body
mass index, WC, blood pressure, and FBG were the
crucial metabolic parameters in a “metabolic syn-
drome” diagnosis, and no difference was noted in
these parameters in either drug group after treatment,
which indicates that these antidepressants are unlikely
to cause metabolic syndrome. Accordingly, we could
not confirm the findings of studies that reflect meta-
bolic disturbances with SSRIs nor could we confirm
the results of studies reflecting a superior effect of ago-
melatine to sertraline on crucial metabolic parameters.
These findings should be evaluated considering the
relatively short duration of this study when compared
to a full course of depression treatment.

Conclusion

The favourable effect of agomelatine on sleep quality
and the rapid onset of this effect may be particularly
useful in cases requiring an urgent therapeutic effect.
Although agomelatine did not demonstrate a superior
effect over sertraline, a mildly favourable effect on sex-
ual function in favour of agomelatine is observed,
meaning that agomelatine may be a preferable alterna-
tive for patients complaining of sexual side effects. The
LDL levels in patients using sertraline and the liver
enzymes (AST and ALT) in patients using agomelatine
were found to be elevated in this study. Clinicians
should evaluate the lipid profile of patients using ser-
traline and use it only with caution in patients with
hyperlipidemia, and liver function should be moni-
tored in patients using agomelatine. Neither sertraline
nor agomelatine had an unfavourable effect on most

of the metabolic parameters related to metabolic
syndrome.

The small number of patients, the open-label design,
and the lack of randomization and placebo-control are
the main limitations of this study. Shared method var-
iance due to self-report scales, reporting bias,
regression to the mean in consecutive measurements
should also be kept in mind while considering the
results of this study. Lastly, this study is conducted in
outpatient setting and patients with comorbid psychia-
tric disorders, hospitalized patients, and patients with
suicidal thoughts did not include to the study which
may have led to study with a specific or moderate
severity of depression. These are all limit the generaliz-
ability of the findings, and so further studies without
these limitations are needed.
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