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Abstract: Despite advances in understanding potential disease mechanisms and in developing
novel therapeutic approaches to the treatment of major depressive disorder, the disease contin-
ues to carry an enormous personal, social, and economic burden. Agomelatine represents an
important opportunity to advance the treatment of depression. It is a melatonergic (MT, and
MT,) agonist and serotonergic (SHT,.) antagonist. Evidence from animal models of depression,
complements emerging clinical data. In a dose range of 25-50 mg daily, agomelatine is an
effective antidepressant with a very favorable side-effect profile. In particular, sleep restorative
action in the absence of sedation and minimal effect on sexual function suggests that agomelatine
represents a worthwhile treatment alternative for patients with major depressive disorder.
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Introduction

Major depressive disorder carries an enormous personal, social, and economic
burden. Despite a better understanding of disease mechanisms and neurobiological
consequences of treatments, the effectiveness and tolerability of currently avail-
able antidepressants remain suboptimal (Kennedy et al 2001; Trivedi et al 2006).
The current search for therapeutic targets has shifted from selective monoamine
systems to monoamine and non-monoamine networks (Millan 2004).

Although the selective serotonin reuptake inhibitor (SSRI) antidepressants induce
substantial side-effects, including initial anxiety, nausea, insomnia, sexual dysfunction, and
weight gain, their safety and tolerability profiles remain superior to those of tricyclic and
monoamine oxidase inhibitor antidepressants. Unfortunately, the evidence to support superior
efficacy of SSRIs is extremely limited. Dual action noradrenergic and serotonergic reuptake
inhibitors (venlafaxine, duloxetine, milnacipran) appear to confer a modest advantage in
remission rates compared with classical SSRIs (Lopez-Ibor et al 1996; Thase et al 2001,
Smith et al 2002), but carry a similar side-effect burden to SSRIs (Vanderkooy et al 2002).
Other mixed-action antidepressants, including trazodone, nefazodone, and mirtazapine, exert
their antidepressant effects at least in part through antagonism of post-synaptic SHT,, ,.
receptors. This action has a favorable effect on sexual function and sleep and has also been
shown to enhance cortical release of dopamine and norepinephrine (Millan et al 2003).

Recent evidence from preclinical (Vacher et al 2002; Bourin et al 2004; Bertaina-
Anglade et al 2006) and clinical (Loo et al 2002; Kennedy and Emsley 2006) studies
suggests that agomelatine, a specific agonist of melatonergic-1 (MT ) and melatonergic-2
(MT,) receptors and an antagonist of SHT, . receptors (Audinot et al 2003; Millan et al
2003) has promising antidepressant properties (den Boer et al 2006). The role of MT,
and MT, receptors in regulating the suprachiasmatic nucleus circadian clock suggests a
mechanism to restore disruptions in the sleep-wake cycle and circadian rhythms.
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Chemistry and clinical

pharmacology

Agomelatine is an acetamide naphthalene analog of melatonin
that is dispensed in capsule form. Investigations of the action of
agomelatine on over 80 receptors and enzymes revealed neg-
ligible affinity (IC50 > 10 M) for all potential targets except:
MT, (KI=0.1 nM); MT, (KI=0.12 nM) (Audinot et al 2003);
and 5HT,. (pKi = 6.2 uM) (Millan et al 2003). Although
it also interacted with SHT,, receptors, they are poorly
represented in the central nervous system and have uncertain
functional significance (Duxon et al 1997). Consequent
studies investigating the effect of acute and chronic treatment
with agomelatine on the density of SHT , receptors and their
coupling with G proteins in the dorsal raphe nucleus and the
hippocampus in rats revealed no change in density (Hanoun
etal 2004), in contrast to the action of a wide range of SSRI and
tricyclic antidepressants (Pineyro and Blier 1999). In addition,
agomelatine dose dependently blocked the induction of penile
erections by SHT,. agonists and dose dependently enhanced
dialysis levels of noradrenaline and dopamine in the frontal
cortex, but not in the nucleus accumbens or striatum of freely
moving rats (Millan et al 2003). No effect on serotonin levels
was observed (Millan et al 2005).

Agomelatine is absorbed rapidly by the oral route and
metabolized in the liver through cytochrome P450 1A2 and
2C9 isoenzymes, with metabolites predominantly excreted in
urine (Bogaards et al 2000). The mean half-life of agomelatine
is 2.3 hours. Co-administration of compounds that are
metabolized by 1A2, including fluvoxamine, a potent inhibitor
of the 1A2 isoenzyme system, may result in increased plasma
levels of agomelatine, while inducers of 1A2 such as caffeine
or nicotine are likely to reduce agomelatine levels.

Preclinical evidence

The focus of animal studies was to compare the effects of
agomelatine with melatonin particularly in phase shifting
and circadian rhythm effects. A program of research has
also been developed to investigate potential antidepressant
properties in a number of recognized animal models for
anxiety and depression.

Melatonin plays a major role in the regulation of
body temperature (Krauchi and Wirz-Justice 2001) and
consolidation of sleep (Dijk and Cajochen 1997). Elevated
levels of melatonin activate the MT, and MT, receptors.
Activation of MT, receptors in the suprachiasmatic nucleus
appears to inhibit neuronal firing and facilitate sleep, while
activation of MT, receptors phase shift circadian rhythms
(Dubocovich 2006). As a melatonin agonist, agomelatine

has also been shown to resynchronize circadian rhythms in
animal models of delayed sleep-phase syndrome (Armstrong
et al 1993; Redman et al 1995), in a dose-dependent and
plasma-level-dependent manner (Martinet et al 1996). Unlike
melatonin, however, agomelatine has anxiolytic properties in
animal models of anxiety including the elevated plus maze,
vogel conflict (Millan et al 2005; den Boer et al 2006) and
social defeat (Tuma et al 2005) models. It has been postulated
that these effects are related to the receptor profile (Millan
et al 2005; Papp et al 2006).

Agomelatine has also demonstrated strong antidepressant-
like properties in several animal models of depression, including
chronic mild stress (Papp et al 2003), learned helplessness (Ber-
taina-Anglade et al 2002), forced swimming (Bourin et al 2004),
and a psychosocial stress model in tree shrews (Fuchs et al 2006).
These preclinical findings suggest that agomelatine, besides its
antidepressant efficacy, may be helpful in sleep promotion and
in resetting the biological clock in humans.

Two additional candidate mechanisms underlying
depression involve abnormalities of glucocorticoid receptor
function (van Rossum et al 2006) and hippocampal
neurogenesis (Duman and Monteggia 2006). Using
transgenic mice with impaired glucocorticoid receptor
function, Barden et al (2005) concluded that the behavioral
effects of agomelatine are not associated with changes in
hypothalamic-pituitary-adrenal axis activity. However, in
another animal model of depression (the tree-shrew), Simon
and colleagues (2004) showed that agomelatine reversed
the increases in cortisol, but this may be as an indirect
consequence of its antidepressant activity.

In keeping with recent evidence that depression is
associated with a reduction in granule cell neurogenesis in the
hippocampus and that antidepressants from disparate classes
promote neurogenesis (Malberg and Schechter 2005), Banasr
and colleagues (2006) found that agomelatine increased both
cell proliferation and survival of newly formed cells.

Clinical studies
Available data from published agomelatine trials address ef-
ficacy, dosing range, and tolerability with specific attention
to sleep, sexual function, and abrupt discontinuation.

In an 8-week dose-finding study in over 700 patients,
3 doses of agomelatine (1 mg, 5 mg, and 25 mg/day)
were compared with placebo, using paroxetine 20 mg as
an active comparator. The analyses supported agomela-
tine 25 mg as the most effective dose, based on a sig-
nificant difference from placebo on efficacy (p < 0.05)
and rates of responders (p < 0.05) (Loo et al 2002). The
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mean Hamilton Rating Scale for Depression (HAM-D;
Hamilton 1960) score for the paroxetine group was also
significantly lower than placebo (p < 0.05); however the
rate of responders to paroxetine was not significantly
different from placebo.

In a second study, Kennedy and Emsley (2006) evaluated
agomelatine under placebo-controlled conditions for 6 weeks
in 212 patients, with dose increase in a double blind fashion
from 25 mg to 50 mg/day in patients who were considered
to have not improved sufficiently after 2 weeks. Patients
treated with agomelatine had a significantly lower mean
HAM-D score at endpoint compared to placebo (14.1 = 7.7
vs 16.51+ 7.4, p=0.026). A drug-placebo difference of 2-3
points is well within the range reported for currently available
antidepressants. Using a response criterion of 50% reduction
or more from baseline on HAM-D, there was a significantly
higher rate of response with agomelatine compared with
placebo (49.1% vs 34.3%, p = 0.03).

In a sub-analysis involving the “severe subpopulation”
(defined as those with a baseline HAM-D of 25 or higher),
treatment with agomelatine resulted in a significantly
lower mean HAM-D total score at endpoint compared with
placebo (14.4+7.9vs 17.3+£7.2, p=0.024) and a significant
difference in the percentage of responders compared with
placebo (48.7% vs 30.7%, p = 0.024). This study also
evaluated the effect of a dose increase from 25 mg to 50 mg in
approximately one third of agomelatine- and placebo-treated
patients, demonstrating a significant advantage of the 50 mg
dose over placebo (p = 0.045).

Agomelatine has also been compared with venlafaxine
in two separate randomized double-blind trials (Kennedy
and Guilleminault 2006). In a 12 week trial, 277 subjects
were randomized to receive agomelatine at a fixed dose
of 50 mg or venlafaxine XR 75 mg, increased to 150 mg
after 2 weeks. Although the primary outcome measure
was change in sexual function among sexually active
remitted subjects, a secondary analysis showed that
remission (defined as a final score of 12 or less on the
Montgomery Asberg Depression Rating Scale [MADRS;
Montgomery and Asberg 1979]) was achieved by a
comparable percentage of agomelatine- and venlafaxine
XR-treatment patients. A second study was primarily
designed to compare subjective reports of sleep patterns.
In a flexible dosing, 6 week design, 165 patients were
randomized to receive agomelatine (25-50 mg) and 167
were randomized to venlafaxine in the immediate release
form (75-150 mg). Both groups experienced similar
reductions in HAM-D scores and comparable percentage

of responders (based on the usual 50% reduction from
baseline) (Kennedy and Guilleminault 2006).

Preclinical evidence that agomelatine has anxiolytic
effects is enhanced by findings that anxiety symptoms
in depressed patients are also responsive to agomelatine.
In the original dose-finding study, anxiety symptoms
were assessed using the Hamilton Anxiety Rating Scale
(HAM-A; Hamilton 1959). In this study, agomelatine 25
mg daily, but not agomelatine 1 mg or 5 mg, significantly
decreased anxiety symptoms compared with placebo
(p < 0.05) (Loo et al 2002): further investigation is
warranted in patients with anxiety disorders.

There is also preliminary evidence from an open-trial that
agomelatine added to lithium or valproate rapidly reversed
bipolar depression, supporting further investigation of
agomelatine in bipolar disorder (Guelfi and Calabrese 2005).
Results from a relapse prevention study are required to con-
firm the benefits of agomelatine as a maintenance treatment
in depression.

Special issues with agomelatine

Restoration of the sleep-wake cycle

Sleep disturbance is an omnipresent depressive symptom,
which is helped by most currently available antidepressants.
Unfortunately, effective hypnotic doses may also be
accompanied by daytime drowsiness (eg, mirtazapine;
Radhakishun et al 2000) or by disrupted sleep architecture
(eg, fluoxetine; Wilson and Argyropoulos 2005). Preclinical
findings that agomelatine restores circadian rhythms
(Armstrong et al 1993; Redman et al 1995) are further endorsed
by evidence that agomelatine can phase shift temperature and
hormonal release in healthy older men (Leproult et al 2005).
With evidence to suggest that disruptions of the internal
circadian rhythm system and the sleep-wake cycle may be
relevant in the pathoetiology of depression (Boivin 2000),
agomelatine should be particularly beneficial in restoring a
healthy sleep-wake cycle.

In a polysomnographic study in 15 depressed patients,
agomelatine over 6 weeks produced clinically significant
improvements in reducing wake time after sleep onset,
increasing total slow-wave sleep, and was also associated
with favorable self reports of better quality of sleep and lack
of daytime sleepiness (Quera-Salva et al 2005). The Cyclic
Alternating Pattern (CAP) in non-rapid-eye-movement sleep
was also significantly improved after 7 days treatment with
agomelatine compared with placebo (Lopes et al 2005). There
were also significant subjective advantages reported on the
Leeds Sleep Evaluation Questionnaire (LSEQ); Parrott and
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Hindmarsh 1978) on subjective sleep perceptions of “getting
to sleep” and “quality of sleep” with agomelatine compared
with venlafaxine after 1 week that remained significant for
the remainder of the 6 week trial (Guilleminault 2005).
Together, these preliminary reports on sleep emphasize the
early and sustained restorative effects of agomelatine in the
absence of other adverse effects on sleep.

Sexual function

Sexual function (particularly drive and desire) is frequently
impaired in untreated depression (Kennedy et al 1999)
and treatment-emergent sexual dysfunction (more often in
arousal, orgasm, or ejaculation difficulties) occurs with most
currently prescribed antidepressants (Kennedy et al 2000;
Clayton et al 2002) Mirtazapine represents an exception to
this pattern of antidepressant-induced sexual dysfunction,
a result that is thought to be related to its SHT, . antagonist
properties (Montgomery et al 2002). Since agomelatine
also blocks the SHT, . receptor, it has been of considerable
interest throughout the drug development program to
systematically evaluate sexual function before and during
agomelatine treatment in depressed patients. The sexual
profile of agomelatine has consistently emerged as favorable,
whether in studies using specific rating scales (Sex Effects
Scale [SexFX; Kennedy et al 2006] or Arizona Sexual
Experience Scale [ASEX; McGahuey et al 2000]) or based
on spontaneously reported adverse events (Kennedy 2006). In
one of these reports, sexual side-effects were compared in a
depressed population during treatment with agomelatine and
venlafaxine over 12 weeks. A significantly greater percentage
of sexually active remitted patients in the agomelatine
group reported no sexual dysfunction (80%) compared with
just over 50% in the venlafaxine group (Kennedy 2005).
Spontaneously reported sexual side-effects with agomelatine
were also not different from placebo (Kennedy 2006).

General aspects of safety
and tolerability

Agomelatine has a favorable side-effect profile that has been
indistinguishable from placebo in several clinical trials (Loo
etal 2002; Kennedy and Emsley 2006) and superior to parox-
etine — paroxetine showed significantly more gastrointestinal
side-effects than placebo (Loo et al 2002). There have been
no more reports of adverse effects on cardiovascular, hepatic,
or renal function and no other laboratory abnormalities with
agomelatine than with placebo.

The effect of abruptly discontinuing agomelatine has
been evaluated in a double-blind, placebo-controlled

comparison with paroxetine (Montgomery et al 2004). After
12 weeks of double-blind treatment with agomelatine 25
mg or paroxetine 20 mg daily, sustained remitted depressed
patients were randomized for 2 weeks to remain on their
index antidepressant or switch to placebo. Discontinua-
tion emergent signs and symptoms were evaluated using a
validated scale (Rosenbaum et al 1998). In contrast to the
paroxetine discontinuation group, there was no increase in
discontinuation emergent signs and symptoms in the group
who abruptly discontinued agomelatine.

Conclusion

As an antidepressant with unique effects on melatonergic and
SHT,receptors, agomelatine represents a promising advance
in the treatment of major depressive disorder. Beyond a role
in treating major depressive disorder, agomelatine may also
represent a treatment option for other disorders including
bipolar disorder, and generalized anxiety disorder.

Disclosures
SHK has received honoraria and research support from
Servier in relation to the agomelaine clinical tials program.

References

Armstrong SM, McNulty OM, Guardiola-Lemaitre B, etal. 1993. Successful
use of S20098 and melatonin in an animal model of delayed sleep-phase
syndrome (DSPS). Pharmacol Biochem Behav, 46:45-9.

Audinot V, Mailliet F, Lahaye BC, et al. 2003. New selective ligands of
human cloned melatonin MT1 and MT2 receptors. Naunyn Schmiede-
bergs Arch Pharmacol, 6:553—61.

Banasr M, Soumier A, Hery M, et al. 2006. Agomelatine, a new
antidepressant, induces regional changes in hippocampal neurogenesis.
Biol Psychiatry, 59:1087-96.

Barden N, Shink E, Labbe M, et al. 2005. Antidepressant action
of agomelatine (S 20098) in a transgenic mouse model. Prog
Neuropsychopharmacol Biol Psychiatry, 29:908—16.

Bertaina-Anglade V, Drieu la Rochelle C, Boyer PA, et al. 2006.
Antidepressant-like effects of agomelatine (S 20098) in the learned
helplessness model. Behav Pharmacol, 17:703—-13.

Bogaards JJ, Hissink EM, Briggs M, et al. 2000. Prediction of interindi-
vidual variation in drug plasma levels in vivo from individual enzyme
kinetic data and physiologically based pharmacokinetic modeling. Eur
J Pharm Sci, 12:117-24.

Boivin DB. 2000. Influence of sleep-wake and circadian rhythm distur-
bances in psychiatric disorders. J Psychiatry Neurosci, 25:446-58.

Bourin M, Mocaer E, Porsolt R. 2004. Antidepressant-like activity of
S 20098 (agomelatine) in the forced swimming test in rodents:
involvement of melatonin and serotonin receptors. J Psychiatry
Neurosci, 29:126-33.

Clayton AH, Pradko JF, Croft HA, et al. 2002. Prevalence of sexual
dysfunction among newer antidepressants. J Clin Psychiatry,
63:357-66.

den Boer JA, Bosker FJ, Meesters Y. 2006. Clinical efficacy of
agomelatine in depression: the evidence. Int Clin Psychopharmacol,
21(Suppl 1):S21-4.

Dijk DJ, Cajochen C. 1997. Melatonin and the circadian regulation of
sleep initiation, consolidation, structure, and the sleep EEG. J Biol
Rhythms, 12:627-35.

426

Neuropsychiatric Disease and Treatment 2007:3(4)



Agomelatine in the depressed patient

Dubocovich ML. 2006. Drug evaluation: Agomelatine targets a range
of major depressive disorder symptoms. Curr Opin Investig Drugs,
7:670-80.

Duman RS, Monteggia LM. 2006. A neurotrophic model for stress-related
mood disorders. Biol Psychiatry, 59:1116-27.

Duxon MS, Flanagan TP, Reavley AC, et al. 1997. Evidence for expression
of the 5-hydroxytrypamine, receptor profile in the rat central nervous
system. Neuroscience, 76:323-9.

Fuchs E, Simon M, Schmelting B. 2006. Pharmacology of a new antide-
pressant: benefit of the implication of the melatonergic system. /nt Clin
Psychopharmacol, 21(Suppl 1):S17-20.

Guelfi ID, Calabrese JR. 2005. Efficacy and safety of the new antidepressant
agomelatine in combination with mood stabilizer in bipolar I patients
with a major depressive episode. Bipolar Disord, 7(Suppl 2):63.

Guilleminault C. 2005. Efficacy of agomelatine versus venlafaxine on
subjective sleep of patients with major depressive disorder. Eur
Neuropsychopharmacol, 15(Suppl 3):S419.

Hamilton M. 1959. The assessment of anxiety states by rating. Br J Med
Psychol, 32:50-5.

Hamilton M. 1960. A rating scale for depression. J Neurol Neurosurg
Psychiatry, 23:56—62.

Hanoun N, Mocaer E, Boyer PA, et al. 2004. Differential effects of the novel
antidepressant agomelatine (S 20098) versus fluoxetine on 5-HT1A
receptors in the rat brain. Neuropharmacology, 47:515-26.

Kennedy SH. 2005. Sexual function in remitted depressed patients following
agomelatine and venlafaxine XR treatment. Eur Neuropsychpharmacol,
15(Suppl 3):5440.

Kennedy SH. 2006. Favourable sexual profile of agomelatine in depressed
patients. Eur Neuropsychopharmacol, 16(Suppl 4):S319.

Kennedy SH, Dickens SE, Eisfeld BS, et al. 1999. Sexual dysfunction
before antidepressant therapy in major depression. J Affect Disord,
56:201-8.

Kennedy SH, Eisfeld BS, Dickens SE, et al. 2000. Antidepressant-induced
sexual dysfunction during treatment with moclobemide, paroxetine,
sertraline, and venlafaxine. J Clin Psychiatry, 61:276-81.

Kennedy SH, Eisfeld BS, Meyer JH, et al. 2001. Antidepressants in clinical
practice: limitations of assessment methods and drug response. Hum
Psychopharmacol, 16:105-114.

Kennedy SH, Emsley R. 2006. Placebo-controlled trial of agomelatine in the
treatment of major depressive disorder. Eur Neuropsychopharmacol,
16:93-100.

Kennedy SH, Fulton KA, Bagby RM, et al. 2006. Sexual function during
bupropion or paroxetine treatment of major depressive disorder. Can
J Psychiatry, 51:234-42.

Kennedy SH, Guilleminault C. 2006. Antidepressant efficacy of agomelatine
25-50 mg versus venlafaxine 75150 mg: two randomized, double-blind
studies. Eur Neuropsychopharmacol, 16(Suppl 4):S319-20.

Krauchi K, Wirz-Justice A. 2001. Circadian clues to sleep onset mechanisms.
Neuropsychopharmacology, 25(5 Suppl):S92—6.

Leproult R, Van Onderbergen A, L’hermite-Baleriaux M, et al. 2005. Phase-
shifts of 24-h rhythms of hormonal release and body temperature follow-
ing early evening administration of the melatonin agonist agomelatine
in healthy older men. Clin Endocrinol (Oxf), 63:298-304.

Loo H, Hale A, D’haenen H. 2002. Determination of the dose of agomela-
tine, a melatoninergic agonist and selective 5-HT(2C) antagonist, in
the treatment of major depressive disorder: a placebo-controlled dose
range study. /nt Clin Psychopharmacol, 17:239-47.

Lopes MS, Quera-Salva MA, Guilleminault C. 2005. Cyclic Alternating
Pattern in the NREM sleep of patients within major depression disor-
der: Baseline results and change over time with a new antidepressant:
Agomelatine. Sleep Med, 6(Suppl 2):87-8.

Lopez-Ibor J, Guelfi JD, Pletan Y, et al. 1996. Milnacipran and selective
serotonin reuptake inhibitors in major depression. /nt Clin Psychophar-
macol, 11(Suppl 4):41-6.

Malberg JE, Schechter LE. 2005. Increasing hippocampal neurogen-
esis: a novel mechanism for antidepressant drugs. Curr Pharm Des,
11:145-55.

Martinet L, Guardiola-Lemaitre B, Mocaer E. 1996. Entrainment of
circadian rhythms by S-20098, a melatonin agonist, is dose and
plasma concentration dependent. Pharmacol Biochem Behav,
54:713-8.

McGahuey CA, Gelenberg AJ, Laukes CA, et al. 2000. The Arizona Sexual
Experience Scale (ASEX): reliability and validity. J Sex Marital Ther,
26:25-40.

Millan MJ. 2004. The role of monoamines in the actions of established
and “novel” antidepressant agents: a critical review. Eur J Pharmacol,
500:371-84.

Millan MJ, Gobert A, Lejeune F, et al. 2003. The novel melatonin agonist
agomelatine (S20098) is an antagonist at 5-hydroxytryptamine2C
receptors, blockade of which enhances the activity of frontocorti-
cal dopaminergic and adrenergic pathways. J Pharmacol Exp Ther,
306:954—64.

Millan MJ, Brocco M, Gobert A, et al. 2005. Anxiolytic properties of
agomelatine, an antidepressant with melatoninergic and serotonergic
properties: role of 5-HT2C receptor blockade. Psychopharmacology
(Berl), 177:448-58.

Montgomery SA, Asberg M. 1979. A new depression scale designed to be
sensitive to change. Br J Psychiatry, 134:382-9.

Montgomery SA, Baldwin DS, Riley A. 2002. Antidepressant medications:
areview of the evidence for drug-induced sexual dysfunction. J 4ffect
Disord, 69:119-40.

Montgomery SA, Kennedy SH, Burrows GD, et al. 2004. Absence of
discontinuation symptoms with agomelatine and occurrence of dis-
continuation symptoms with paroxetine: a randomized, double-blind,
placebo-controlled discontinuation study. /nt Clin Psychopharmacol,
19:271-80.

Papp M, Gruca P, Boyer PA, et al. 2003. Effect of agomelatine in the chronic
mild stress model of depression in the rat. Neuropsychopharmacology,
28:694-703.

Papp M, Litwa E, Gruca P, et al. 2006. Anxiolytic-like activity of agomela-
tine and melatonin in three animal models of anxiety. Behav Pharmacol,
17:9-18.

Parrott AC, Hindmarch 1. 1978. Factor analysis of a sleep evaluation
questionnaire. Psychol Med, 8:325-9.

Pineyro G, Blier P. 1999. Autoregulation of serotonin neurons: role in
antidepressant drug action. Pharmacol Rev, 51:533-91.

Quera-Salva MA, Vanier B, Chapotot F, et al. 2005. Effects of
agomelatine on the sleep EEG in patients with major depressive
disorder. J Eur Coll Neuropsychopharmacol, 15(Suppl 3):S435.

Radhakishun FS, van den Bos J, van der Heijden BC, et al. 2000. Mirtazapine
effects on alertness and sleep in patients as recorded by interactive
telecommunication during treatment with different dosing regimens.
J Clin Psychopharmacol, 20:531-17.

Redman JR, Guardiola-Lemaitre B, Brown M, et al. 1995. Dose dependent
effects of S-20098, a melatonin agonist, on direction of re-entrainment
of rat circadian activity rhythms. Psychopharmacology (Berl),
118:385-90.

Rosenbaum JF, Fava M, Hoog SL, et al. 1998. Selective serotonin reuptake
inhibitor discontinuation syndrome: a randomized clinical trial. Biol
Psychiatry, 44:77-87.

Rouillon F. 2006. Efficacy and tolerance profile of agomelatine and
practical use in depressed patients. Int Clin Psychopharmacol,
21(Suppl 1):S31-5.

Simon M, Schmelting B, Molzér E, et al. 2004. Agomelatine restores
sleep EEG activity in chronically stressed tree shrews. Program no
354.10. Abstract viewer Itinerary Planner. Society for Neurosciences,
San Diego.

Smith D, Dempster C, Glanville J, et al. 2002. Efficacy and tolerability
of venlafaxine compared with selective serotonin reuptake inhibi-
tors and other antidepressants: a meta-analysis. Br J Psychiatry,
180:396-404.

Thase ME, Entsuah AR, Rudolph RL. 2001. Remission rates during treat-
ment with venlafaxine or selective serotonin reuptake inhibitors. Br J
Psychiatry, 178:234-41.

Neuropsychiatric Disease and Treatment 2007:3(4)

427



Kennedy and Eisfeld

Trivedi MH, Rush AJ, Wisniewski SR, et al. 2006. Evaluation of
outcomes with citalopram for depression using measurement-based
care in STAR*D: implications for clinical practice. Am J Psychiatry,
163:28-40.

Tuma J, Strubbe JH, Mocaer E, et al. 2005. Anxiolytic-like action of the
antidepressant agomelatine (S 20098) after a social defeat requires the
integrity of the SCN. Eur Neuropsychopharmacol, 15:545-55.

Vacher R, Labbe M, Barden N, et al. 2002. Antidepressant action of S-20098
(agomelatine) in a transgenic mouse model. /nt J Neuropsychophar-
macol, 5(Suppl 1), S64.

van Rossum EF, Binder EB, Majer M, et al. 2006. Polymorphisms of the
glucocorticoid receptor gene and major depression. Biol Psychiatry,
59:681-8.

Vanderkooy JD, Kennedy SH, Bagby RM. 2002. Antidepressant side
effects in depression patients treated in a naturalistic setting: a study
of bupropion, moclobemide, paroxetine, sertraline, and venlafaxine.
Can J Psychiatry, 47:174-80.

Wilson S, Argyropoulos S. 2005. Antidepressants and sleep: a qualitative
review of the literature. Drugs, 65:927-47.

428

Neuropsychiatric Disease and Treatment 2007:3(4)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


