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Agomelatine in the treatment
of mood and anxiety disorders

The antidepressant agomelatine combines a novel mechanism of action with certain advantages over currently
available antidepressants, in terms of restoration of sleep, absence of treatment-emergent sexval dysfunction,
and fewer discontinuation symptoms. What is its potential role in clinical practice?

epressive symptoms and disorders are common
D in community settings and in primary and sec-

ondary medical care. They cause much distress,
are associated with increased morbidity and mortality,
reduced quality of life, and have a considerable associated
societal burden, but many of those who might benefit
from pharmacological or psychological treatment are not
recognized or treated. By contrast, some patients receive
unnecessary or inappropriate interventions. Evidence-
based guidelines for the pharmacological management of
patients with unipolar depressive disorder recommend
initial treatment with a selective serotonin-reuptake
inhibitor (SSRI) in patients with persistent symptoms of
at least moderate intensity, or a serotonin-noradrenaline-
reuptake inhibitor (SNRI) in patients with more severe
depressive symptoms (Anderson et al, 2008).

However, response rates to initial antidepressant treat-
ment can be disappointing and it is still not possible to
predict reliably which patients will respond well and
which will make only a limited response to treatment.
Furthermore, many patients fear or experience unwanted
and distressing adverse effects, limiting the effectiveness
of pharmacological treatments in clinical practice. Despite
the availability of SSRIs, SNRIs and other antidepres-
sants, some of which have tolerability and safety advan-
tages over older drugs such as the tricyclics, there is much
room for improvement in terms of effectiveness and
acceptability in clinical practice (Baldwin and Thompson,
2003). Agomelatine has been approved for treatment of
major depressive episodes in adults: it has a chemical
structure remarkably similar to that of endogenous mela-
tonin (Figure 1), and a novel mechanism of action which
may confer some advantages over other antidepressants in
particular groups of depressed patients.

What are the pharmacodynamic effects of
agomelatine?

In pre-clinical studies, agomelatine acts as a full agonist at
melatonin MT; and MT), receptors, and inhibits the activ-
ity of the suprachiasmatic nucleus to the same degree as
melatonin. It also has affinity for the serotonin 5-HT)c,
5-HT,p and 5-HT;, receptors, but unlike many other
antidepressants, chronic administration has no effect on
number of 5-HT,, B-adrenergic, 5-HT,4 or 5-HT,¢
receptors. Chronic dosing produces a dose-dependent

increase in dopamine and noradrenaline levels in the fron-
tal cortex, and enhances cell proliferation and neurogenesis.
It reduces depolarization-evoked release of glutamate, but
has no effect on the release of gamma-amino butyric acid,
indicating a dampening of excitatory neurotransmission,
and a possible role in the treatment of anxiety disorders.

In humans, the 5-HT, antagonist effects of agomela-
tine are supported by an increase in slow wave sleep (medi-
ated by 5-HT, receptors), the absence of treatment-emer-
gent sexual dysfunction (in contrast to the effects of SSRIs
which are probably mediated by the 5-HT, receptor) and
the decrease in anxiety symptoms in patients with major
depression or generalized anxiety disorder. The effects of
agomelatine administration on MT; and MT), receptors
are supported by the reduction of body temperature
(Leproult et al, 2005), increased total sleep time and
decreased awakenings after sleep onset (Quera-Salva et al,
2007), and by the advance in time of the minimum heart
rate, as all these effects are also seen with melatonin.

Is this a new combined mechanism of
antidepressant action?

Agomelatine has been described as exhibiting ‘noradren-
ergic and dopaminergic disinhibition plus melatonergic
agonism’ (Stahl, 2007). In essence, noradrenergic and
dopaminergic release is inhibited by the tonic release of
serotonin onto 5-HT ), receptors. By blocking this tonic

Figure 1. Comparative structure of agomelatine and melatonin. From Kennedy (2007).
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inhibition, agomelatine causes ‘disinhibition’ and thus
enhances noradrenergic and dopaminergic neurotrans-
mission, as do some other psychotropic drugs (e.g. fluox-
etine, mirtazapine, trazodone and most second genera-
tion antipsychotics). However, the melatonergic proper-
ties of agomelatine, although unlikely to be primarily
responsible for its antidepressant effects, may bring fur-
ther benefits in reducing the intensity of some trouble-
some depressive symptoms, such as sleep disturbance.

What are the pharmacokinetic properties
of agomelatine?

Agomelatine is absorbed rapidly after oral administra-
tion, t-max being reached 1-2 hours after a broad range
(5-1200 mg) of single doses, with much inter-individual
variation in plasma levels. It is subject to ~95% plasma
protein binding across the 5-2000 ng/ml range, with no
alteration of levels of other plasma protein-bound drugs.
It has a short plasma half-life (1-2 hours) and non-linear
kinetics at higher doses as a result of saturation of the
hepatic first-pass effect. Plasma clearance is 1001—
1186 ml/min after intravenous administration, up to
80% being eliminated in urine as various metabolites.
The elimination half-life is unaffected by dosage or
longer administration, with no evidence of drug accu-
mulation or auto-induction. Metabolism by cytochrome
CYP 450 1A2 and CYP 450 2C9 isoenzymes involve
initial hydroxylation (1A2) and demethylation (2C9),
followed by glucuronide conjugation and sulphonation.

Is particular caution needed in specific
patient groups?

In elderly subjects, the C-max is reduced if agomelatine
is taken with food. Hepatic impairment causes a substan-
tial increase (71-140 times) in the area under the curve
but this is increased only slightly in patients with renal
impairment (those with a creatinine clearance <30 ml/
min). Cigarette smoking reduces exposure by a factor of
3.6, as a result of induction of the cytochrome CYP 450
1A2 isoenzyme, so levels may rise markedly if someone
stops smoking while taking agomelatine. The C-max is
increased by the SSRI fluvoxamine (a potent 1A2 and
2C9 inhibitor), but unaffected by either the SSRI parox-
etine (a moderate 1A2 inhibitor) or fluconazole (a potent
2C9 inhibitor). There is no clinically relevant interaction
with lithium, and neither alcohol nor alprazolam alter its
pharmacokinetic properties.

What do animal models indicate about its
potential efficacy in humans?
Antidepressant-like effects include reversal of behavioural
changes in the forced swim and learned helplessness tests,
antagonism of the decrease in conditioned behaviour
induced by light, antagonism of the increase in corticoster-
one in the olfactory bulbectomized rat, and reversal of

decreased sucrose consumption in the chronic mild stress
model (Le Strat and Gorwood, 2008). Anxiolytic-like

effects include increased time spent in the open (explora-
tory) arms of the elevated-plus maze, antagonism of behav-
ioural changes in the social defeat model, and increased
responses in the ultrasonic vocalisation test (Millan et al,
2005). These putative antidepressant and anxiolytic effects
of agomelatine in animal models are confirmed by its effi-
cacy in reducing depressive and anxiety symptoms in ran-
domized placebo-controlled trials in major depressive dis-
order and generalized anxiety disorder.

Agomelatine differs from other antidepressants in
exerting pharmacological effects which lead to resynchro-
nization in several animal models of circadian rhythm
disturbance. For example, in a dose-dependent manner, it
reduces the delay in onset of nocturnal activity of rats
returned to normal light/dark cycles after being kept in
prolonged darkness (Armstrong et al, 1993), and improves
responsiveness of the circadian clock to dark and light
stimuli in older hamsters (Van Reeth et al, 2001).

So how effective is agomelatine as an
antidepressant?

The reduction in depressive symptom severity on primary
outcome measures in randomized placebo-controlled and
comparator-controlled trials of the acute treatment of
patients with major depressive episodes with agomelatine
is broadly similar to that seen with the SSRI paroxetine
and the SNRI venlafaxine. Within the clinical trial data-
base of six randomized placebo-controlled investigations,
a daily dose of 50 mg appears to have advantages over the
25 mg dose. When compared to venlafaxine in two dou-
ble-blind trials, the overall response rates with agomela-
tine were similar — 82.5% v5s 79.9% (Lemoine et al, 2007)
and 73% wvs 66.9% (Kennedy et al, 2008) — which is
encouraging, as the SNRI is often regarded as having
superior efficacy to most antidepressants. Preliminary
pooled analysis of two studies, in which change in depres-
sive symptom severity was a secondary outcome measure,
suggests that agomelatine (25-50 mg/day) may have
superior efficacy to sertraline (50-100 mg/day) and ven-
lafaxine (75-150 mg/day) (Kasper and Lemoine, 2008).
Furthermore, in the pooled clinical trial database, there
was a consistent trend for a larger effect to be seen with
agomelatine in the more severely ill patients (Montgomery
and Kasper, 2007).

For a drug to be licensed as an antidepressant there has
to be clear evidence that it is also effective over longer-
term treatment, and able to prevent early relapse of
depressive symptoms and the later recurrence of depres-
sive episodes. The long-term efficacy of agomelatine in
prevention of relapse in patients with recurrent unipolar
disorder has been investigated in two placebo-controlled
studies: in the first, agomelatine only had superior effi-
cacy in the more severely ill patients, but in the second,
significantly greater efficacy was seen across the patient
sample, 21.7% relapsing while continuing with agomela-
tine, compared to 46.6% relapsing having switched to
placebo (Goodwin et al, 2007).
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Might it have particular advantages in
certain patient groups?

Disturbed sleep is a common and often distressing symp-
tom in depressed patients, which tends to persist despite
otherwise successful pharmacological or psychological
treatment (Mayers and Baldwin, 2006). The 5-HT,¢
antagonist and MT;/MT, agonist properties of ago-
melatine should have beneficial effects on sleep during
treatment of depressed patients, and this appears to be
the case in both open-label and double-blind rand-
omized comparator controlled studies. Polysomnographic
(sleep electroencephalogram) studies show that agomela-
tine treatment appears to normalize the distribution of
slow wave sleep while preserving rapid eye movement
sleep, which is suppressed by most antidepressants
(Lopes et al, 2007; Quera-Salva et al, 2007); and subjec-
tive assessments indicate it has advantages over venlafax-
ine in improving quality of sleep and in reducing sleep
awakenings (Lemoine et al, 2007).

Anxiety symptoms are usually reported by patients
experiencing major depressive episodes, and like sleep
disturbance, can be hard to treat. SSRI and SNRI antide-
pressants can worsen anxiety in the first week or so of
treatment, and this may cause some patients to stop anti-
depressants too soon for them to have a beneficial effect.
The anxiolytic-like effects of agomelatine in animal mod-
els are supported by the findings of randomized controlled
trials, in which it relieves anxiety symptoms in patients
with major depression (Loo et al, 2002), and reduces the
severity of psychological and somatic symptoms in patients
with generalized anxiety disorder (Stein et al, 2008).

How well tolerated is agomelatine?
The tolerability profile in both acute and longer term
treatment seems broadly favourable. The most frequently
reported adverse events with agomelatine (headache, nau-
sea and dizziness) are not significantly more common
than with placebo, nor is the pattern of change in weight
during double-blind treatment (Kennedy et al, 2008).
Agomelatine may have certain advantages over other anti-
depressants, having a lower incidence of treatment-emer-
gent sexual dysfunction and significantly fewer trouble-
some discontinuation symptoms on stopping treatment.
Most of the currently available antidepressants have
untoward effects on sexual functioning in a large minority
of patients (Baldwin, 2004). Agomelatine appears to exert
no adverse effect on sexual behaviour, and is associated
with significantly less treatment-emergent sexual dysfunc-
tion than is seen either with venlafaxine in male and
female depressed patients (Kennedy et al, 2008) (Figure 2)
or with paroxetine in healthy male volunteers (Montejo et
al, 2007). This relative advantage probably arises from its
5-HT)( antagonist actions, as compounds with this prop-
erty are sometimes used to reverse sexual dysfunction
associated with SSRI and other antidepressants, although
agonism of melatonin receptors facilitates sexual activity
in some animal models (Drago and Busa, 2000).

Discontinuation symptoms on stopping treatment are
common with many classes of antidepressant drug, includ-
ing SSRIs and SNRIs. Although symptoms are typically
mild and transient, many patients report severe and dis-
tressing symptoms, despite gradual discontinuation through
tapering the prescribed dose of medication. It is hard to
predict which patients will be most affected, and the role of
the nature of the diagnosis, longer duration of treatment,
higher dosage, and the mechanism for withdrawal is less
clear-cut than previously thought (Baldwin et al, 2007).
No discontinuation syndrome has been observed with
agomelatine, and there are no significant differences in
discontinuation symptoms and signs between patients who
stop agomelatine and those who continue it, in marked
contrast to paroxetine (Montgomery et al, 2004).

Are there any particular concerns about
agomelatine?

When giving a positive opinion for clinical use of ago-
melatine in November 2008, the European Medicines
Agency noted that abnormalities of some liver function
tests (elevation of transaminase enzymes beyond three
times the upper limit of normal) were fairly common,
and that instances of greater elevation had occurred, lead-
ing to the requirement for monitoring of liver function
tests during treatment at all doses. Hepatic impairment
alters the pharmacokinetic properties of agomelatine, and
for these reasons it would be wise to avoid its use in
patients with established liver disease, and in those con-
sidered to be at greater risk of developing it, while waiting
for more data to become available from post-marketing
pharmacovigilance studies. However, many other antide-
pressants have been associated with transient asympto-
matic and reversible alterations of the activity of hepatic
enzymes, and a few with more severe hepatic reactions.

What is its likely role in clinical practice?

Most local formulary and district prescribing committees
currently recommend an SSRI for initial treatment in
patients with moderate or more severe depressive symp-

Figure 2. Proportion of remitied patients with deterioration in sexuval functioning during
double-blind treatment with agomelatine or venlafaxine. From Kennedy et al (2008).
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toms, on the basis of proven efficacy, reasonable tolerabil-
ity, safety and established cost-effectiveness. Agomelatine
has comparable efficacy to standard SSRIs and appears to
have certain tolerability advantages, with relatively less
treatment-emergent sexual dysfunction, greater effects in
resolving sleep disturbance and fewer discontinuation
symptoms. Many doctors and patients will be keen to try
a new antidepressant with a novel mechanism of action,
when established antidepressants have been found want-
ing, although this may not be the optimal patient group
in which to give a new drug a fair trial of assessment.

The current need to monitor liver function tests during
agomelatine treatment is a significant hassle compared to
the relative ease of prescribing SSRI antidepressants, and
it is hoped that the findings of pharmacovigilance studies
will allow this stipulation to be only short-lived. For the
moment, it seems reasonable to reserve agomelatine for
second-line or third-line treatment, in patients who are
concerned to preserve sexual function, or to improve
sleep, or to avoid discontinuation symptoms when anti-
depressant treatment is no longer required (McAllister-
Williams et al, 2010). BJHM
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