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Late Onset Mania Possibly Related to Modafinil Use:

A Case Report
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OZET:
Muhtemelen modafinil kullanimiyla iliskili geg
baslangi¢li mani: Bir olgu sunumu

Modafinil glindiiz uykululugu ile giden gesitli klinik durum-
larin tedavisinde kullanilmaktadir. Modafinil ekleme teda-
visinin ayni zamanda, unipolar ve bipolar depresyon ile
sizofrenide gorilen yorgunluk ve uykululuk gibi reziduel
belirtileri diizeltebilecedi 6ne suriilmektedir. Bu ilacin psi-
koz ve mani olusturma olasiligi ile ilgili bir durum s6z
konusu olmakla birlikte, bu konuya iliskin ¢ok az sayida
olgu bildirimi yayinlanmistir. Bu yazida, modafinil tedavisi
sirasinda gelisen psikotik 6zellikli ge¢ baslangigh bir mani
olgusu sunmaktayiz. Hastanin psikiyatrik dykdsi ve klinik
gidisi, maninin buyuk olasilikla modafinil kullanimiyla iliskili
olabilecegini distindiirmektedir ve bilgilerimize gore bu
olgu literatlirdeki modafinile bagli olarak gelisen ilk geg
baslangi¢h mani bildirisidir. Modafinil tedavisi alan hasta-
larin dikkatli psikiyatrik izlemi gerektigini dnermekteyiz.
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ABSTRACT:
Late onset mania possibly related to modafinil
use: a case report

Modafinil is used in the treatment of excessive day time
sleepiness associated with several clinical conditions.
Adjunctive modafinil therapy has also been suggested
to improve residual symptoms such as fatigue and
sleepiness in unipolar and bipolar depression and also
in schizophrenia. Although there have been concerns
about the possible occurrence of psychosis and mania
with the use of this drug, very few case reports have been
reported. We hereby present a case of late onset mania
with psychotic features in a man treated with modafinil.
The psychiatric history and clinical course of this patient
suggest that the mania is likely to be related to modafinil
use and, to our knowledge, this is the first report of late
onset mania related to modafinil use in the literature. We
suggest that careful psychiatric monitoring of patients
receiving modafinil is needed.
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INTRODUCTION

Modafinil is proven to promote wakefulness and to
have psychostimulant-like properties without the abuse
potential of stimulants. Its neurochemical profile and exact
molecular mechanism of action are not well understood,
although it is thought to have indirect GABA inhibition,
dopamine receptor agonism, alpha-1 adrenergic agonism,
and dopamine reuptake inhibition (1,2). It is indicated for
the treatment of excessive day time sleepiness associated
with narcolepsy, obstructive sleep apnea/hypopnea
syndrome, and shift-work sleep disorder (3). In the
literature several studies have reported the potential
antidepressant effect of the drug in narcolepsy patients (4).
The recommended dose is 200-400 mg /d in a single dose

or two divided doses. Several studies investigating
adjunctive modafinil therapy in refractory unipolar and
bipolar depression and also in schizophrenia, especially
for the management of residual symptoms such as fatigue
and sleepiness, found it to be effective (5-7). Additional
data from controlled studies suggest that modafinil may
improve symptoms of fatigue and day time somnolence in
patients with Parkinson’s disease and multiple sclerosis
(5). Furthermore, controlled studies hint at the efficacy of
modafinil in attention deficit hyperactivity disorder and
cocaine dependence (2). However, there have been
concerns about the possible psychosis- and mania-inducing
properties of this drug. So far very few case reports of
psychosis and mania associated with modafinil use have
been reported. We hereby present a case of late onset
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mania with psychotic features in a man treated with
modafinil.

CASE

A 54 year-old patient who had his first manic episode
with psychotic features during modafinil treatment was
referred to our hospital. His psychiatric history and
previous hospital records were examined carefully.
Physical and neurological examinations were performed
and then a psychiatric evaluation with mental status
examination and the Structured Clinical Interview for
DSM-IV axis I disorders (SCID-I) were conducted.
Symptoms of mania were assessed by the Young Mania
Rating Scale (YMRS). General medical and neurological
conditions and any substance abuse diagnosis, which
might cause manic symptoms, were excluded by
examination and laboratory tests. The laboratory tests
included complete blood count, kidney function tests, liver
function tests, blood sugar, serum electrolytes, thyroid
function tests, serum vitamin B12 and folic acid, and brain
magnetic resonance imaging.

Mr. M. was a 54 year-old married and retired officer
who had been suffering from symptoms of somatization
disorder for 30 years. During this period of 30 years,
although he was diagnosed with recurrent unipolar
depression, he had no known history of any manic,
hypomanic, or psychotic episodes. Some of his symptoms
such as depressed mood, anhedonia or feelings of
worthlessness responded well to treatment with
antidepressants, but fatigue, loss of energy, and
hypersomnia had never improved with antidepressants in
his life time survey of depression. He had always been
compliant with his treatment. In summary, he had five
major depressive episodes with interepisode recovery of
symptoms such as depressed mood, anhedonia or feelings
of worthlessness, but no improvement in fatigue, loss of
energy, and hypersomnia. Clomipramine 150 mg /d.,
sertraline 100 mg/d., citalopram 40 mg/d. and escitalopram
20 mg /d. had been prescribed at various times to treat his
depression over 30 years. Furthermore, he had no known
manic or hypomanic episodes associated with these
antidepressants. There was no family history of any
psychiatric illness and he had no known history of any
medical illness. In the second month of escitalopram 20
mg/d. therapy for the last depressive episode, his symptoms

of fatigue, loss of energy, and severe day time sleepiness
had persisted. Any psychosocial stressor that could be
related to the last depressive episode had not been reported
by the patient. To treat these intractable complaints,
modafinil was added to his preexisting medication
regimen. In the first week of the treatment, the modafinil
dosage was 200 mg /d., and then the dosage was increased
to 400 mg /d. in the second week of treatment. During the
third week of modafinil use, a full manic episode with
psychotic features developed, including elevated and
irritable mood, logorrhea, grandiosity, pressured speech,
psychomotor agitation, decreased need for sleep and
paranoid delusions. He was hospitalized and modafinil
was stopped. There were no abnormalities in the laboratory
tests and brain imaging. The YMRS score was 38. The
manic symptoms required pharmacological treatment with
olanzapine 10 mg/d. and valproate 1000 mg/d. The
symptoms disappeared within a month and the patient did
well in the second month after stopping modafinil and
starting the mania treatment. His YMRS score was 6 in this
time period. The patient has been followed up at the
outpatient clinic of our hospital for the next thirteen
months and has been in remission. His medications,
including olanzapine, were tapered off and stopped over a
period of two months after discharge and he stopped
valproate treatment due to side effects.

DISCUSSION

Modafinil has been used successfully in patients with
excessive day time sleepiness due to narcolepsy and other
sleep disorders (3). This drug has been also found to be
effective for the treatment of fatigue and sleepiness
associated with both unipolar and bipolar depression (6,7).
Studies of modafinil as an adjunctive agent in the treatment
of depression have found improvements in fatigue and
daytime sleepiness and also showed improvements in
overall depression levels (8). Recent studies exploring the
role of modafinil in schizophrenia have suggested that this
drug might be useful in treating fatigue and sleepiness.
Improvements in cognitive functions and global
functioning were also found in these studies (5).
Furthermore, case reports of modafinil treatment for
sedation associated with the use of antipsychotics and
mood stabilizers have been published (9,10).

However, there have been concerns about the
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psychosis- and mania-inducing properties of this drug. So
far very few case reports of psychosis and mania associated
with modafinil use have been published. According to
these reports, modafinil is related to exacerbation of
psychotic symptoms in schizophrenic patients and
induction of manic symptoms in bipolar patients (11-16).
Although we found published reports of psychosis or
mania associated with modafinil in individuals with a
psychiatric illness such as bipolar disorder and
schizophrenia (11-16), there have been only three case
reports of modafinil causing psychosis or mania in
individuals without a prior psychiatric history or without a
psychiatric illness such as bipolar disorder or psychotic
disorders (17-19). One of the three case reports concerned
a 17 year-old boy, without a psychiatric history, who
developed mania after modafinil treatment (18). To our
knowledge, our case is the second report of modafinil
induced mania in a man without a prior history of bipolar
disorder and the first report of modafinil induced late onset
mania in the literature.

The exact molecular mechanism of modafinil’s action
remains debated, although it is thought to alter the balance
of GABA and glutamate, resulting in activation of the
hypothalamus or activation of relatively selective neurons
in the wakefulness-promoting tuberomammilary nucleus
and the lateral hypothalamus, leading to release of both
histamine and orexin. It is also claimed to decrease the
release of GABA particularly in the forebrain, perhaps
through a serotonin-mediated process and to increase the
dopamine level in the nucleus accumbens through the
inhibition of GABA release. Dopamine release by
modafinil is also related to its weak dopamine reuptake
inhibitory properties. Although modafinil is a weak
dopamine reuptake inhibitor, concentrations of the drug
achieved after oral dosing are quite high and sufficient to
have a substantial action on dopamine reuptake (1,2).

Enhancement of extracellular serotonin levels and
serotonin neurotransmission are the other possible
molecular mechanisms of its action. In view of the role of
ascending 5-HT pathways in arousal and depression, it
seems likely that modafinil may also have an antidepressant
potential in addition to its wakefulness-promoting action
via its possible effect on serotonergic transmission
especially in the frontal cortex, the amygdala, and the
dorsal raphe (20).

In light of the foregoing explanations about the

M. G. Kanal, C. Ozkan, O. Doganavsargil, M. Eryilmaz

mechanism of the drug’s action, modafinil induced mania
or psychosis may be related to its indirect dopaminergic
action through inhibition of GABA secretion and direct
dopaminergic action through inhibition of dopamine
reuptake. It is plausible that modafinil, via its inhibition of
GABA secretion, can exacerbate or induce psychosis or
mania with psychotic features.

It should be emphasized that administration of
modafinil concomitantly with antidepressants may pose a
risk of potential drug to drug interactions. Modafinil may
cause an increase in antidepressant blood levels through
inhibition of cytochrome P450 enzyme activities and
increased levels of an antidepressant may induce mania
(5). The interaction between escitalopram and modafinil in
terms of cytochrome P450 enzyme activities may be one
of the possible explanations of the mania of our case cited
here.

Furthermore, the importance of adequate sleep in the
maintenance of mood stability of patients of bipolar
disorder is well established. Consequently, it has been
hypothesized that sleep reduction associated with
modafinil may be related to induction or exacerbation of
mania (21).

Considering the role of dopamine in psychotic
symptom formation and mood regulation, the direct and
indirect dopaminergic actions of modafinil are potential
mechanisms underlying the manic and psychotic symptoms
induced by this drug in our case cited here. In addition,
mood stabilizers act via a GABA’ergic mechanism.
Therefore, it has been suggested that inhibition of GABA
secretion by modafinil may play a role in the manic and
psychotic symptoms observed in our case.

Mania occurring for the first time in the elderly
population is relatively rare and is often associated with
organic factors, either medical or neurological (22).
General medical or neurological conditions which might
be related to manic symptoms were excluded in our case
by detailed physical examination, including neurological
examination, laboratory tests, and brain magnetic
resonance imaging. Furthermore, elderly patients are
prone to side effects of various psychotropic medications
(23), so our case may highlight the fact that one should
carefully monitor psychiatric symptoms, especially in this
age group.

In view of the patient’s clinical presentation and the fact
that general medical and neurological conditions had been
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excluded, he was diagnosed with a first manic episode with
psychotic features and was started on mania treatment. After
the evaluation of the patient’s detailed drug history and
clinical course, we suggest that these manic symptoms are
possibly related to modafinil use. Our observations from the
published reports about the possibility of mania induced by
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