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ABSTRACT
Agomelatine, a melatoninergic antidepressant, is often prescribed to improve sleep disturbance, though meta-analytic evidence 
is currently lacking. This systematic review and meta-analysis assessed its efficacy and tolerability in sleep outcomes compared 
to placebo. We systematically searched clinical trial registries (Cochrane Central, WHO ICTRP, ClinicalTrials.gov) and data-
bases (MEDLINE, Embase, APA PsycINFO) up to February 16, 2025, for Randomised Controlled Trials (RCTs) comparing ag-
omelatine with placebo that reported sleep-related outcomes. Analyses were conducted using a random-effects model on an 
intention-to-treat basis. Risk ratios (RR) were used for dichotomous outcomes, weighted mean differences (WMD) for continuous 
outcomes, and Hedge's adjusted g (SMD) when different scales were used. Primary outcomes included subjective and objective 
total sleep time, subjective sleep quality, and treatment-emergent somnolence and insomnia. Subgroup and sensitivity analyses 
explored heterogeneity and assessed robustness. Twenty-five RCTs with 6812 participants were included. No significant effect 
was found for objective total sleep time (MD = −15.73 min, 95% CI: −49.68; 18.22), while subjective sleep quality improved more 
with agomelatine than placebo (SMD = 0.31, 95% CI: 0.21; 0.40). Agomelatine was associated with fewer incidents of insomnia 
(RR = 0.59, 95% CI: 0.39; 0.90) but more incidents of somnolence (RR = 1.34, 95% CI: 1.02; 1.75). Agomelatine was found to cause 
marginally more adverse effects than placebo (RR = 1.05, 95% CI: 1.00; 1.11). Overall, agomelatine appears to slightly improve 
sleep quality and is well-tolerated and safe, although the limited data for many outcomes warrant cautious interpretation.

1   |   Introduction

Sleep is considered a vital aspect for an individual's functionality, 
thus not only sleep quantity but also the quality is of high signif-
icance (Zielinski et  al.  2016). Sleep problems are highly preva-
lent in the general population and are associated with various 
medical conditions (Medic et  al.  2017), such as cardiovascular 
(Meier-Ewert et  al.  2004) and metabolic comorbidities (Gottlieb 

et al. 2005). Additionally, several psychiatric disorders negatively 
impact sleep architecture, further disrupting mental and cognitive 
functions (e.g., mood, concentration) (Chattu et al. 2019; Sejbuk 
et al. 2022). On that note, there is growing evidence supporting a 
bidirectional causal link between sleep problems and psychiatric 
(e.g., Major Depressive Disorder) (Fang et al. 2019) and neurode-
generative disorders (e.g., Alzheimer's Disease) (Astara et al. 2024; 
Krystal  2012; Wang and Holtzman  2020). Sleep problems can 
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impair individuals' daily and socio-professional functioning, along 
with their overall quality of life (Katz and McHorney 2002; Léger 
et al. 2002), resulting in high service utilisation and socioeconomic 
costs (Streatfeild et al. 2021).

Sleep problems and insomnia are increasingly recognised as 
symptoms transcending specific diagnoses. Major diagnostic 
systems—the International Classification of Sleep Disorders-
3rd edition (ICSD-3) (Sateia  2014), Diagnostic and Statistical 
Manual of Mental Disorders—5th edition (DSM-V) (American 
Psychiatric Association  2013), and International Statistical 
Classification of Diseases and Related Health Problems—11th 
revision (ICD-11)(World Health Organization 2019) – have elim-
inated the distinction between primary and secondary insom-
nia, reflecting a consensus that chronic insomnia constitutes a 
distinct disorder warranting direct treatment regardless of aeti-
ology or comorbidity. Consequently, clinical guidelines empha-
sise addressing insomnia as an independent therapeutic target, 
irrespective of its co-occurrence with other disorders (Riemann 
et al. 2017; Thorpy 2017), with first-line treatments for insom-
nia (i.e., CBT-I) showing effectiveness (Geiger-Brown et al. 2015; 
Zhou et al. 2020), regardless of aetiology or comorbidities.

Despite this unified approach, treating insomnia clinically re-
mains challenging (Samara 2022) and current treatment guide-
lines only refer to specific diagnoses such as insomnia disorder 
(Sateia et  al.  2017), creating a significant implementation gap. 
While aetiology does not change treatment principles, comor-
bidities complicate intervention by reducing patient capacity for 
standard therapies (Agnew et al. 2021; Lawson et al. 2023; Nijhof 
et al. 2024) and increasing medication interaction risks (Marović 
et al. 2024). This often delays or undermines insomnia-specific 
treatment even when indicated.

Effective antidepressants are known to improve disturbed sleep, 
as well as the circadian cycle, such as the sleep/wake cycle's 
rhythms of depressive disorders (Pandi-Perumal et al. 2009; Tsuno 
et al. 2005). Additionally, they may reduce the nocturnal awaken-
ing frequency as well as latency to sleep onset, while also boost-
ing alertness in daytime (Tchekalarova et al. 2020). However, the 
majority of antidepressants do not restore sleep architecture, and 
patients receiving selective serotonin reuptake inhibitors (SSRIs) 
are also treated with benzodiazepines and/or hypnotics (e.g., zolp-
idem) (Rascati 1995; Thase 2006) to mitigate various sleep disor-
ders, such as insomnia (Bushnell et al. 2022; Scharner et al. 2022). 
Nevertheless, these medications often come with several adverse 
effects of various severity, including nausea, headache, dyspepsia, 
even leading to addiction, cognitive disruption and driving under-
performance (Gunja 2013; Jung et al. 2020; Lucchetta et al. 2018).

Agomelatine, approved in Europe since 2009 (Servier 
Laboratories  2009b), is administered to treat mood and anx-
iety disorders (e.g., Major Depressive Disorder [MDD] and/or 
Generalised Anxiety Disorder [GAD]) as per its main indica-
tions (Guaiana et al. 2013). It constitutes a novel antidepressant 
acting as an agonist on the melatonin receptors (MT1 and MT2) 
and an antagonist on the serotonin receptors (5-HT2C and 5-
HT2B) (Zupancic and Guilleminault 2006).

Although sleep disturbances are among the first symptoms to 
show improvement with agomelatine in patients with MDD 

(Stahl 2021b), most systematic reviews and meta-analyses on ag-
omelatine have focused on its efficacy, safety, and tolerability in 
treating symptoms of depression, without further elaborating on 
sleep behaviour (Guaiana et  al.  2013; Guo et  al.  2023; Koesters 
et al. 2013; Taylor et al. 2014). While some evidence suggests that 
off-label use of agomelatine may improve sleep in conditions be-
yond depression (De Berardis et al. 2015), recent large-scale net-
work meta-analyses comparing various treatments for insomnia 
or sleep disturbances in a range of psychiatric disorders have not 
included agomelatine (Crescenzo et  al.  2022; Lappas, Glarou, 
et al. 2024; Lappas, Polyzopoulou, et al. 2024; Samara et al. 2020).

Despite advancements in insomnia diagnosis and classification, 
significant gaps persist in treatment evidence. This systematic 
review and meta-analysis addresses these by synthesising and 
appraising all available RCT evidence on the effects of agomela-
tine versus placebo on sleep parameters irrespective of primary 
or comorbid medical conditions.

2   |   Methods

This review was conducted according to the Preferred Reporting 
Items for Systematic Reviews and Meta-analyses (PRISMA) 
statement (Table S1) (Moher et al. 2009).

2.1   |   Protocol

An a priori written study protocol (CRD42022385063) was pub-
lished in PROSPERO in December 2022 and is provided in detail 
in the Supporting Information Section 2.

2.2   |   Population, Intervention, and Types 
of Included Studies

Patients with any type of health problems were included, irre-
spective of any psychiatric or medical diagnosis, not excluding 
healthy individuals. No restrictions in terms of age, sex, ethnic-
ity, comorbidities, chronicity of illness, dose range, or system of 
diagnostic classification were applied. The intervention of inter-
est was agomelatine, administered in any dose, form or prepa-
ration (e.g., oral tablets, sublingual administration), either as 
monotherapy or as augmentation to any other treatment, com-
pared to placebo. The studies' eligibility criteria included: (a) 
inclusion of only RCTs (excluding cluster RCTs); (b) no restric-
tions on blinding methods, accepting open-label, single-blind, or 
double-blind designs; (c) a minimum pharmacotherapy duration 
of at least 5 days, based on previous meta-analytic research on 
sleep (Samara et al. 2020); and (d) reporting of any sleep-related 
efficacy, safety, or tolerability outcomes.

2.3   |   Outcome Measures

2.3.1   |   Primary Outcomes

The primary outcomes of our study were (i) subjective total sleep 
time (continuous) measured in minutes; if no studies included 
this measurement, we would report objective total sleep time, if 
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available (ii) sleep quality (continuous) as measured by any val-
idated sleep quality measure/questionnaire, such as Pittsburgh 
sleep quality index (PSQI) or Leeds sleep evaluation question-
naire (LSEQ); (iii) number of participants with somnolence 
(dichotomous) as a treatment emergent side effect and (iv) num-
ber of participants with insomnia (dichotomous) as a treatment 
emergent side effect.

2.3.2   |   Secondary Outcomes

Our review also included the following secondary outcomes: 
(i) subjective sleep onset latency (SOL) (continuous), that is, the 
time needed to fall asleep, which serves as an indicator of sleep 
onset insomnia; (ii) objective SOL, measured through polysom-
nography or actigraphy; (iii) subjective number of nocturnal 
awakenings (NAw) (continuous), representing disturbances in 
sleep continuity; (iv) objective NAw measured through poly-
somnography or actigraphy; (v) subjective nocturnal time spent 
awake after sleep onset (WASO) (continuous), a quantitative 
measure of sleep maintenance; (vi) objective WASO, measured 
through polysomnography or actigraphy; (vii) daytime impair-
ment (DI) (continuous), assessed through performance tasks 
and self-reported scales like the Epworth Sleepiness Scale or the 
Stanford Sleepiness Scale; (viii) patients' subjective well-being/
quality of life (e.g., SF-36, EURO-Qol) (continuous), an outcome 
that integrates aspects of both efficacy and tolerability; (ix) poly-
somnographic or actigraphic recordings of the primary outcome, 
‘total nocturnal sleep time’ (TST-PSG) (continuous), enabling 
the exploration of potential differences between patient-rated 
subjective and clinician-rated objective evaluations of insom-
nia; (x) number of participants reporting parasomnias (dichot-
omous), specifically nightmares, vivid dreams and parasomnia 
behaviours; (xi) number of dropouts due to adverse effects (di-
chotomous); (xii) number of dropouts due to sleep-related ad-
verse effects (dichotomous); (xiii) number of participants with 
adverse effects as a global measure of tolerability (dichoto-
mous); (xiv) number of participants with sleep-related adverse 
effects (dichotomous); and (xv) the number of participants who 
required hypnotic rescue treatment for insomnia using a hyp-
notic drug other than agomelatine, as required during the trial 
(dichotomous); and (xvi) any other relevant outcomes, such as 
behaviour integrity, as a perceived impact of sleep on cognitive 
and psychomotor functioning upon waking.

2.4   |   Search Strategies, Selection Criteria and Data 
Extraction

A systematic literature search was undertaken using Medline 
(via Ovid – see Table  S2 for search string), EMBASE, APA 
(American Psychological Association, via PsycINFO), Cochrane 
Central Register of Controlled Trials (CENTRAL), http://​clini​
caltr​ials.​gov, the WHO International Clinical Trials Registry 
Platform (ICTRP) up to February 16, 2025. No limitations were 
applied in terms of language, year, and status of publication. We 
also searched and screened the references of previously pub-
lished relevant reviews and all included studies if applicable.

At least two reviewers (AS, IA, PF, and EG) independently 
screened all abstracts and subsequently the relevant full texts 

from the searches performed, as well as additional records iden-
tified through other sources. This process was conducted using 
Rayyan, a web-based tool designed to assist researchers in sys-
tematic reviews (Ouzzani et al. 2016). Any conflicts that arose 
during the selection process were resolved through extensive 
discussions among the reviewers and, when necessary, with the 
senior authors (MS and AL).

Data extraction was performed by two reviewers (IA and PF) in-
dependently using the same a priori standardised data extraction 
spreadsheets. The first and/or corresponding authors from all 
included studies were contacted for missing information and 
possible corrections. In case of missing data concerning stan-
dard deviation (SD), respective values were calculated through 
standard errors, confidence intervals (CIs) and p-values based 
on the formulas provided by Cochrane (Higgins et al. 2023) or, 
in some cases, were imputed by the mean SD of other studies 
(Furukawa et  al.  2006). Finally, any conflict between the re-
viewers was resolved through discussion with the senior authors 
(AL and MS).

2.5   |   Statistical Analysis

This meta-analysis was conducted with the use of R Studio ver-
sion 4.4.1 (R Core Team 2024). Endpoint values were considered 
preferable over change values to abstain from missing informa-
tion, given the limited availability and/or quality of the change 
data, often due to missing SDs; however, post-intervention val-
ues do not account for baseline imbalances and may lack statis-
tical power (Deeks et al. 2024). We employed the random-effects 
model of meta-analysis. The model accounts for between-study 
variability and yields wider CIs; thus, it is typically more conser-
vative in assessing statistical significance (Borestein et al. 2009). 
However, a potential drawback is that it assigns more weight to 
smaller studies, which can either inflate or deflate the effect size 
(Dettori et al. 2022). To test the robustness of our findings, we 
performed a sensitivity analysis for the primary outcomes, ex-
amining the effect of using a fixed-effects model.

For dichotomous outcomes risk ratio (RR) was calculated, while 
weighted mean difference (WMD) was used for continuous vari-
ables. When an outcome had different units of measurement, 
the effect size was calculated as Hedge's adjusted g (standardised 
mean difference, SMD). Effect sizes are presented along with 
their 95% CIs, calculated based on the standard error of the 
mean. We also present respective prediction intervals (PIs), 
which incorporate between-study heterogeneity and reflect the 
range of effects in future similar studies (Borestein et al. 2009).

2.5.1   |   Heterogeneity, Subgroup 
and Sensitivity Analyses

Heterogeneity was assessed with the I2-value and its p-value.

Subgroup analyses were performed for all primary outcomes. 
The following subgroups were considered a priori, (depending 
on data availability): (a) per primary diagnosis, (b) participants 
with sleep disturbance symptoms versus not, (c) monotherapy 
versus add-on agomelatine treatment, (d) participants older 

http://clinicaltrials.gov
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than 65 versus not., (e) comorbid substance misuse versus not., 
(f) presence of an organic mental disorder versus not., and (g) 
presence of a primary medical disorder versus not.

Sensitivity analyses for primary outcomes were also planned 
a priori: (a) exclusion of non-double–blind studies (open and 
single-blind studies), (b) exclusion of studies that presented only 
completer analyses, (c) exclusion of studies with high risk of 
bias, (d) fixed effect instead of random effects model, (e) exclu-
sion of studies with imputed data, (f) exclusion of studies spon-
sored by industry, and (g)exclusion of studies that allowed the 
use of hypnotics other than agomelatine which were prescribed 
as required during the study.

2.6   |   Risk of Bias

At least two independent reviewers (EG, IA, and PF) assessed 
the risk of bias using the Cochrane risk of bias tool (study based) 
for randomised trials (RoB) (Higgins et al. 2011). The overall risk 
of bias for each study was classified as ‘high,’ ‘moderate,’ or ‘low’ 
based on the assessment of individual risk of bias components 
according to Furukawa et al. (Furukawa et al. 2016) (Table S4).

2.7   |   Publication Bias

To address potential publication bias, our search strategy in-
cluded grey literature databases, such as clinical trial regis-
tries and major conferences' abstract lists (see paragraph 2.3). 
For the primary outcomes, funnel plots with a minimum of 10 
studies (Higgins and Green  2011) were generated and evalu-
ated for symmetry, using the ‘trim and fill’ method (Duval and 
Tweedie 2000) and the Egger's g test (Egger et al. 1997).

3   |   Results

3.1   |   Search Results and Characteristics 
of Included Studies

We identified 25 relevant RCTs with a total of 6812 randomised 
participants. The studies were published between 2002 and 
2024. The PRISMA flow diagram (Page et  al.  2021) and table 
of included studies are presented in the Supporting Information 
(Figure S1 and Table S3, respectively). The mean number of pa-
tients per study was 272 and the median was 228. The range 
of the sample size per study was between 16 and 711 patients. 
All 25 employed double-blind design, while two RCTs (Ballester 
et al. 2019; Leproult et al. 2005) used a crossover-randomisation 
method. Many of the RCTs were conducted in Finland (11 stud-
ies, 44% of all included studies). Of the 25 studies, 20 RCTs 
compared agomelatine with placebo as monotherapies, while 
five studies (Arango et  al.  2022; Azadi et  al.  2024; Mahdavi 
et al. 2022; Shokrani et al. 2023; Yatham et al. 2016) examined 
both agomelatine and placebo as adjuncts to escitalopram, lith-
ium, pregabalin, sertraline, valproate or psychosocial coun-
selling. The majority of the studies included adults; mean age 
was 42.24 years (range 18–82). One study (Heun et al. 2013) in-
volved elderly patients exclusively, and another study (Arango 
et al. 2022) examined children and adolescents, aged < 18 years. 

Females comprised a larger proportion of the population 
(61.23%) and were consistently predominant in almost all stud-
ies, besides six (Ballester et al. 2019; Leproult et al. 2005; Lôo 
et al. 2002; Mahdavi et al. 2022; Nejati et al. 2024; Zohar and 
Servier Laboratories  2009). One study (Salin et  al.  2019) did 
not provide any demographics. The majority of the included 
RCTs were sponsored (72%), with the exception of seven studies 
(Azadi et al. 2024; Kennedy and Emsley 2006; Lôo et al. 2002; 
Mahdavi et al. 2022; Nejati et al. 2024; Shokrani et al. 2023; Stein 
et al. 2008). We imputed SDs in six studies (Ballester et al. 2019; 
Leproult et  al.  2005; Novartis Pharmaceuticals  2020; Salin 
et al. 2019; Stahl et al. 2010; Zajecka et al. 2010).

The 25 relevant RCTs involved participants with a wide spec-
trum of diagnoses, including: (a) Major Depressive Disorder 
(MDD) (12/25) (Arango et  al.  2022; Azadi et  al.  2024; Heun 
et  al.  2013; Kennedy and Emsley  2006; Kennedy et  al.  2014; 
Lôo et  al.  2002; Novartis Pharmaceuticals  2020; Olié and 
Kasper  2007; Rouillon and Servier Laboratories  2008; Servier 
Laboratories  2009a; Stahl et  al.  2010; Zajecka et  al.  2010), (b) 
Generalised Anxiety Disorder (GAD) (4/25) (Stein et  al.  2008, 
2012, 2014, 2017), (c) Obsessive Compulsive Disorder (OCD) 
(3/25) (Nejati et al. 2024; Shokrani et al. 2023; Zohar and Servier 
Laboratories  2009), (d) Autism Spectrum Disorder (ASD) 
(1/25) (Ballester et  al.  2019), (e) Bipolar Disorder type I (1/25) 
(Yatham et al. 2016), (f) Systemic Lupus Erythematosus (1/25) 
(Salin et al. 2019), (g) Chronic Low Back Pain (1/25) (Mahdavi 
et al. 2022), while (h) two RCTs included healthy participants 
(2/25) (Leproult et al. 2005; Montejo et al. 2015). For all psychi-
atric diagnoses, the respective diagnostic criteria were used by 
the authors: DSM-IV criteria for MDD, GAD, OCD, and Bipolar 
Disorder Type I, and DSM-5 criteria for ASD.

A total of 11 ongoing studies were identified and provided in de-
tail in the Supporting Information (Table S5).

3.2   |   Risk of Bias Assessment

A total of 18 studies (72%) were judged as having an overall low 
risk of bias, while seven studies (28%) were judged as having an 
overall moderate risk of bias. The risk of bias summary plot and 
assessment per individual study are presented in the Supporting 
Information (Figures S2 and S3, respectively).

3.3   |   Primary Outcomes

3.3.1   |   Total Sleep Time (TST)

3.3.1.1   |   Subjective Total Sleep Time.  No study reported 
subjective TST.

3.3.1.2   |   Objective Total Sleep Time.  Only two stud-
ies provided objective TST data (Ballester et al. 2019; Leproult 
et al. 2005). Ballester et al. 2019 measured TST using the Ambu-
latory Circadian Monitoring, while Leproult et al.  (2005) used 
Polysomnography. The results of both studies were quantified in 
minutes. No difference between agomelatine and placebo was 
found (MD = −15.73 min, 95% CI: −49.68; 18.22, p-value = 0.36, 
PI: −235.83; 204.37, two RCTs, N = 42, I2 = 0%, Figure 1).
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3.3.2   |   Quality of Sleep

Nine studies reported outcomes on the quality of sleep using 
either the LSEQ or the PSQI (Novartis Pharmaceuticals  2020; 
Rouillon and Servier Laboratories 2008; Salin et al. 2019; Stahl 
et al. 2010; Stein et al. 2008, 2012, 2014; Zajecka et al. 2010; Zohar 
and Servier Laboratories 2009). The meta-analysis showed that 
agomelatine improved the overall quality of sleep for partic-
ipants compared to placebo (SMD = 0.31, 95% CI: 0.21; 0.40, 
p-value < 0.01, PI: 0.13; 0.49, nine RCTs, N = 2420, I2 = 5.9%, 
Figure 2).

3.3.3   |   Insomnia as Treatment Emergent Side Effect

Seven studies reported insomnia as a treatment-emergent side 
effect (Kennedy et  al.  2014; Kennedy and Emsley  2006; Lôo 
et al. 2002; Novartis Pharmaceuticals 2020; Shokrani et al. 2023; 
Yatham et  al.  2016; Zajecka et  al.  2010). The analysis showed 
that fewer participants on agomelatine experienced insomnia 
compared to those on placebo (RR = 0.59, 95% CI: 0.39; 0.90, p-
value = 0.01, PI: 0.35; 1.00, seven RCTs, N = 2835, I2 = 0%, Figure 3).

3.3.4   |   Somnolence as a Treatment Emergent Side Effect

A total of 14 RCTs reported somnolence as a treatment-
emergent side effect (Arango et  al.  2022; Azadi et  al.  2024; 
Heun et  al.  2013; Kennedy et  al.  2014; Lôo et  al.  2002; 
Montejo et al. 2015; Novartis Pharmaceuticals 2020; Rouillon 
and Servier Laboratories  2008; Shokrani et  al.  2023; Stahl 

et al. 2010; Stein et al. 2014, 2017; Yatham et al. 2016; Zajecka 
et  al.  2010). The results showed that more participants on 
agomelatine experienced somnolence compared to placebo 
(RR = 1.34, 95% CI: 1.02–1.75, p-value = 0.04, PI: 0.99–1.80, 14 
RCTs, N = 4749, I2 = 0%, Figure 4).

3.4   |   Secondary Outcomes

3.4.1   |   Sleep Onset Latency

3.4.1.1   |   Subjective Sleep Onset Latency (Getting to 
Sleep Score Measured in LSEQ).  Eight RCTs reported sleep 
onset latency using the ‘getting off to sleep’ LSEQ sub-score 
(Novartis Pharmaceuticals 2020; Rouillon and Servier Labo-
ratories 2008; Stahl et al. 2010; Stein et al. 2008, 2012, 2014; 
Zajecka et al. 2010; Zohar and Servier Laboratories 2009). The 
meta-analysis showed that agomelatine decreases sleep onset 
latency compared to placebo (SMD = −0.28, 95% CI: −0.53; 
−0.03; p-value = 0.03, PI: −1.12–0.56, eight RCTs, N = 2388, 
I2 = 89.3, Figure S8.1).

3.4.1.2   |   Objective Sleep Onset Latency.  Two RCTs 
reported sleep onset latency measured in minutes (Ballester 
et  al.  2019; Leproult et  al.  2005). Ballester et  al. (Ballester 
et al. 2019) measured it using the Ambulatory Circadian Mon-
itoring, while Leproult et al. (Leproult et al. 2005) used Poly-
somnography. This analysis showed that agomelatine does 
not significantly decrease sleep onset latency compared to pla-
cebo. (MD = 1.48 min, 95% CI: −11.02; 13.97; p-value = 0.82, PI: 
−79.53; 82.48, two RCTs, N = 42, I2 = 0.0, Figure S8.2).

FIGURE 1    |    Forest plot—Total sleep time measured in minutes, pooled result. MD = Weighted Mean Difference for TST with 95% CI (Confidence 
Intervals) and PI (Prediction Intervals).
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3.4.2   |   Number of Nocturnal Awakenings

3.4.2.1   |   Subjective Number of Nocturnal Awaken-
ings.  No study reported the subjective number of noctur-
nal awakenings.

3.4.2.2   |   Objective Number of Nocturnal Awaken-
ings.  Two RCTs reported the objective number of noctur-
nal awakenings (Ballester et  al.  2019; Leproult et  al.  2005). 
Ballester et al. (Ballester et al. 2019) measured this outcome 
using the Ambulatory Circadian Monitoring, while Lep-
roult et  al. (Leproult et  al.  2005) used Polysomnography. 
The results showed that there is no difference between ago-
melatine and placebo (MD = 0.70 times, 95% CI: −0.82; 2.22, 
p-value = 0.37, PI: −9.16; 10.55, two RCTs, N = 42, I2 = 0%, 
Figure S9).

3.4.3   |   Nocturnal Time Spent Awake After Sleep Onset

3.4.3.1   |   Subjective Nocrutnal Time Spent Awake After 
Sleep Onset.  No study reported subjective wakefulness after 
sleep onset.

3.4.3.2   |   Objective Nocrutnal Time Spent Awake After 
Sleep Onset.  Two RCTs reported objective nocturnal time 
spent awake after sleep onset (Ballester et  al.  2019; Leproult 
et  al.  2005). Ballester et  al. (Ballester et  al.  2019) measured 
the nocturnal time spent awake after sleep onset using the Ambu-
latory Circadian Monitoring, while Leproult et  al. (Leproult 
et  al.  2005) used Polysomnography. The results showed that 
there is no difference between agomelatine and placebo, con-
cerning this outcome (MD = 12.22 min, 95% CI: −13.90; 38.34, 
p-value = 0.36, PI: −157.12; 181.56, two RCTs, N = 42, I2 = 0%, 
Figure S10).

3.4.4   |   Daytime Impairment (Sleep Awakening Score)

Six RCTs reported daytime impairment, using the ‘Sleep awak-
ening’ LSEQ sub-score to report on daytime impairment of par-
ticipants (Novartis Pharmaceuticals  2020; Rouillon and Servier 
Laboratories 2008; Stein et al. 2008, 2012, 2014; Zohar and Servier 
Laboratories  2009). The meta-analysis showed no statistically 
significant improvement in daytime impairment by agomelatine 
compared to placebo (SMD = 0.19, 95% CI: −0.01; 0.38; p = 0.06, PI: 
−0.38; 0.75, six RCTs, N = 1435, I2 = 62.2%, Figure S11).

FIGURE 3    |    Forest plot—Insomnia as a treatment emergent side effect, pooled result. RR = Risk Ratio for Insomnia as treatment emergent ad-
verse effect with 95% CI (Confidence Intervals) and PI (Prediction Intervals).
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FIGURE 4    |    Forest plot—Somnolence as a treatment emergent side effect, pooled result. RR = Risk Ratio of Somnolence as treatment emergent 
adverse effect with 95% CI (Confidence Intervals) and PI (Prediction Intervals).

Study

Total (common effect, 95% CI)
Total (random effect, 95% CI)
Prediction interval
Heterogeneity: Tau2 = 0; Chi2 = 1.21, df = 6 (P = 0.9763); I2 = 0.0%
Test for overall effect (common effect): Z = −2.45 (P = 0.0144)
Test for overall effect (random effects): Z = −2.46 (P = 0.0138)

CAGO2302
Kennedy 2006
Kennedy 2014
Loo 2002
Shokrani 2023
Yatham 2016
Zakecka 2010

Events

6
0
1

11
2
7

17

Total

1870

387
107
408
425
33

172
338

Experimental
Events

5
1
0
4
3

11
18

Total

965

203
105
141
139
32

172
173

Control
(common)

100.0%
.

12.4%
2.9%
1.4%

11.4%
5.8%

20.9%
45.2%

Weight
(random)

.
100.0%

12.8%
1.7%
1.7%

13.8%
5.9%

20.6%
43.4%

Weight
MH, Fixed + Random, 95% CI

0.59 [0.39;  0.90]
0.59 [0.39;  0.90]

[0.35;  1.00]

0.63 [0.19;  2.04]
0.33 [0.01;  7.94]
1.04 [0.04; 25.36]
0.90 [0.29;  2.78]
0.65 [0.12;  3.62]
0.64 [0.25;  1.60]
0.48 [0.26;  0.91]

Risk Ratio

0.1 0.5 1 2 10

Risk Ratio
MH, Fixed + Random, 95% CI

Favours Treatment Favours Placebo



7 of 12Journal of Sleep Research, 2025

3.4.5   |   Number of Dropouts Due to Adverse Effects

A total of 22 RCTs reported the number of dropouts due to any 
adverse effect (Arango et  al.  2022; Ballester et  al.  2019; Heun 
et  al.  2013; Kennedy et  al.  2014; Kennedy and Emsley  2006; 
Lôo et  al.  2002; Mahdavi et  al.  2022; Montejo et  al.  2015; 
Novartis Pharmaceuticals 2020; Olié and Kasper 2007; Rouillon 
and Servier Laboratories  2008; Salin et  al.  2019; Servier 
Laboratories  2009a; Shokrani et  al.  2023; Stahl et  al.  2010; 
Stein et al. 2008, 2012, 2014, 2017; Yatham et al. 2016; Zajecka 
et al. 2010; Zohar and Servier Laboratories 2009). There were no 
significant differences between agomelatine and placebo groups 
(RR = 0.89, 95% CI: 0.78–1.02; p-value = 0.09, 22 RCTs, N = 6216, 
I2 = 31.6%, Figure S12).

3.4.6   |   Number of Dropouts Due to Sleep-Related 
Adverse Effects

Only one RCT reported the number of dropouts due to sleep-
related adverse effects (Arango et  al.  2022) and, therefore, no 
meta-analysis was conducted (Figure S13).

3.4.7   |   Number of Participants With Adverse Effects

A total of 22 RCTs reported the number of participants with ad-
verse effects as a global measure of tolerability (Arango et al. 2022; 
Azadi et al. 2024; Ballester et al. 2019; Heun et al. 2013; Kennedy 
et al. 2014; Kennedy and Emsley 2006; Lôo et al. 2002; Montejo 
et  al.  2015; Nejati et  al.  2024; Novartis Pharmaceuticals  2020; 
Olié and Kasper 2007; Rouillon and Servier Laboratories 2008; 
Servier Laboratories 2009a; Shokrani et al. 2023; Stahl et al. 2010; 
Stein et al. 2008, 2012, 2014, 2017; Yatham et al. 2016; Zajecka 
et al. 2010; Zohar and Servier Laboratories 2009). The risk of ad-
verse effects was higher in patients receiving agomelatine com-
pared to placebo (RR = 1.05, 95% CI: 1.00; 1.11, p-value = 0.04, 22 
RCTs, N = 6253, I2 = 16.6%, Figure S14).

3.4.8   |   Number of Participants With Sleep—Related 
Adverse Effects

A total of 17 RCTs reported the number of participants with 
sleep-related adverse effects (Arango et  al.  2022; Heun 
et al. 2013; Kennedy et al. 2014; Kennedy and Emsley 2006; Lôo 
et al. 2002; Mahdavi et al. 2022; Montejo et al. 2015; Novartis 
Pharmaceuticals  2020; Olié and Kasper  2007; Rouillon and 
Servier Laboratories 2008; Shokrani et al. 2023; Stahl et al. 2010; 
Stein et al. 2014, 2017; Yatham et al. 2016; Zajecka et al. 2010; 
Zohar and Servier Laboratories 2009). Risk of sleep-related ad-
verse effects did not differ significantly between agomelatine 
and placebo groups (RR = 1.07, 95% CI: 0.88; 1.31, p-value = 0.49, 
17 RCTs, N = 5264, I2 = 0%, Figure S15).

3.4.9   |   Other Sleep Related Outcomes (Behaviour 
Integrity)

Four RCTs reported behaviour integrity as a subscale of the 
LSEQ (Arango et al. 2022; Heun et al. 2013; Kennedy et al. 2014; 

Kennedy and Emsley 2006; Lôo et al. 2002; Mahdavi et al. 2022; 
Montejo et  al.  2015; Novartis Pharmaceuticals  2020; Olié 
and Kasper  2007; Rouillon and Servier Laboratories  2008; 
Shokrani et  al.  2023; Stahl et  al.  2010; Stein et  al.  2014, 2017; 
Yatham et  al.  2016; Zajecka et  al.  2010; Zohar and Servier 
Laboratories 2009). The meta-analysis showed no improvement 
by agomelatine compared to placebo, concerning this outcome 
(SMD = 0.13, 95% CI: −0.00; 0.27, p-value = 0.58, four RCTs, 
N = 1314, I2 = 15.5%, Figure S16).

None of the identified RCTs reported the following outcomes: (i) 
patients' subjective well-being/quality of life; and (ii) the number 
of participants reporting parasomnias.

3.5   |   Subgroup and Sensitivity Analyses

Subgroups had, at most, insufficient data and no difference from 
the pooled results was found. Additionally, the conclusions for 
the primary outcomes remained consistent and did not change 
substantially in a series of preplanned sensitivity analyses (Supp. 
Material, Section 9.1. Primary Outcomes).

3.6   |   Publication Bias

Funnel plots were generated only for one primary outcome, 
‘Somnolence as treatment emergent side effect’ (Figures  S17 
and S18). Egger's test showed no funnel plot asymmetry, but 
the trim-and-fill method showed two missing studies with large 
standard errors, possibly implying small studies effect (Supp. 
Material Section 10. ‘Assessment of Publication bias’).

4   |   Discussion

The aim of this systematic review and meta-analysis was to 
synthesise all available RCTs that compared agomelatine with 
placebo, concerning sleep-related outcomes, regardless of age, 
sex and/or primary diagnosis. To our knowledge, this was the 
first meta-analysis to prioritise sleep parameters as outcomes of 
interest; it included 25 RCTs and a total of 6812 participants.

Based on our findings, agomelatine was not shown to improve any 
objective sleep quantity parameters, such as TST, SOL, number of 
nocturnal awakenings or wakefulness after sleep onset. Subjective 
SOL and sleep quality were improved by agomelatine, though by 
a small effect size. Concerning safety, agomelatine was found to 
cause marginally more treatment-emergent adverse effects, espe-
cially somnolence (RR = 1.34, ΝΝΗ = 67). However, it was gener-
ally tolerable, as there was no difference in dropouts due to adverse 
effects between agomelatine and placebo.

Despite clinical heterogeneity in terms of diagnostic inclusion 
criteria, statistical heterogeneity was generally low (I2-value 
< 30%) in the synthesis of all primary outcomes and most sec-
ondary outcomes.

Concerning the cumulative sample size, key efficacy outcomes, 
such as objective TST, sleep onset latency (measured in min-
utes), number of nocturnal awakenings and WASO, were only 
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reported in two RCTs (N = 42) (Ballester et  al.  2019; Leproult 
et al. 2005). Thus, our findings of non-significance warrant cau-
tious interpretation due to limited statistical power. However, 
outcomes with larger trial numbers (e.g., sleep quality, LSEQ 
sleep onset latency and daytime impairment) still suggest only 
minimal improvement. Crucially, safety outcomes—including 
treatment-emergent somnolence, adverse event-related drop-
outs, and overall/sleep-related adverse events—incorporated 
more RCTs, with sample sizes exceeding the widely accepted 
threshold of 1000 participants (Trikalinos et al. 2004). This en-
hances confidence in the results, indicating a favourable safety 
and tolerability profile for agomelatine.

Agomelatine, as a melatoninergic and serotoninergic antide-
pressant, may resynchronize altered circadian rhythm, restore 
the circadian sleep–wake cycle, and thereby improve sleep 
structure (Bourin and Prica 2009; Liu et al. 2016; Millan 2022; 
Stahl 2021a; Su et al. 2023). However, preclinical research find-
ings do not translate to clinical (especially those of RCTs, as per 
the present meta-analysis).

Furthermore, a disparity between objective and self-reported out-
comes is implied by our results. Even though some studies indicate 
that self-reported measures may be in accordance with objective 
actigraphic findings (Lemola et  al.  2013), subjective judgements 
(e.g., sleep quality) may also be influenced by post-awakening 
daily experience, as highlighted in our recent meta-analysis on tra-
zodone and sleep (Kokkali et al. 2024). In particular, the subjective 
nature of sleep quality questionnaires and their reference to a long 
recall period may compromise their reliability (Fabbri et al. 2021).

Concerning objective efficacy outcomes, observational and 
open-label studies using polysomnographic and actigraphic re-
cords have yielded findings similar to ours on the effects of ag-
omelatine on sleep-related parameters. In patients with major 
depressive disorder (MDD), agomelatine has been found to have 
no effect on TST, though findings on SOL, NAW and WASO 
were inconclusive (Porteous et al. 2021; Quera Salva et al. 2007). 
However, real-world data from observational studies suggest 
that agomelatine may increase polysomnographic TST and re-
duce the number of awakenings (Avila et al. 2015; Poluéktov and 
Levin 2013). Additionally, a single-blinded RCT in patients with 
obstructive sleep apnea reported improvements in TST, sleep ef-
ficiency, and nocturnal awakenings with agomelatine, though 
the lack of a placebo control may have introduced performance 
or attrition bias (Dastan et al. 2023). According to our results, 
these findings remain largely unexplored and have not yet been 
confirmed by randomised placebo-controlled trial evidence.

Further discussion arises from head-to-head comparisons with 
other antidepressants, which have not been included in the pres-
ent meta-analysis (Table S6). In general agomelatine has been 
found comparable to escitalopram, sertraline, fluoxetine, mir-
tazapine, venlafaxine and duloxetine, both in clinician-rated 
and subjective sleep outcomes in patients with MDD and GAD. 
(Corruble et  al.  2013; Kasper et  al.  2010; Lemoine et  al.  2007; 
Marey and Servier Laboratories  2020; Mi et  al.  2020; Quera-
Salva et al. 2011; Shu et al. 2014; Stein et al. 2018). Therefore, 
head-to-head trials need to be considered and further evaluated 
in meta-analytic research.

4.1   |   Limitations

Our study has several limitations. First, although I2 values 
were generally low for most outcomes (< 30%), our broad in-
clusion criteria (e.g., no restrictions on diagnosis or age) in-
troduced clinical heterogeneity. Importantly, populations like 
older adults and patients with OCD were underrepresented 
(n = 1 study each), limiting the generalisability of our findings 
in such populations. Additionally, most sleep-related efficacy 
measures were reported in only two RCTs (N = 42), resulting 
in underpowered analyses that may have led to type II errors, 
meaning that true differences could not be detected due to the 
small sample size. Most of the studies included were industry-
sponsored and were judged to have a moderate risk of bias, 
further affecting the reliability of our conclusions. Moreover, 
the duration of included RCTs, the exclusive focus on placebo-
controlled designs and the inclusion of two crossover trials 
may have influenced treatment effects and reduced inter-trial 
comparability. Also, many included studies did not align with 
evidence on agomelatine's dose-dependent efficacy (Kennedy 
et  al.  2014). Specifically, 10 of 25 RCTs used the lowest ap-
proved dose of 25 mg/day, but the absence of efficacy data in 
these trials mitigates concerns about their impact on our anal-
ysis. Finally, the reliance on self-reported sleep measures in 
several studies introduced the potential for additional bias, em-
phasising the need for further research incorporating objective 
sleep assessments.

5   |   Conclusion

In summary, this meta-analysis suggests that agomelatine may 
improve self-reported sleep quality and sleep onset latency and 
is associated with fewer incidents of insomnia and increased 
somnolence compared to placebo. However, it showed no effect 
on other sleep-related outcomes. These findings should be inter-
preted with caution, as many outcomes were based on limited 
data. Further research and comparisons with active controls are 
urgently needed to determine whether agomelatine is a valuable 
treatment for insomnia.
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