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association between smoking and
schizophrenia: 1) experimental demon
stration of causality, and 2) biological
plausibility. Experimental demonstra
tion is not feasible. Biological plausibil
ity is the weakest of Hill's criteria
because, as he pointed out, it depends on
thebiological knowledge ofthe day, and
we must not await knowledge ofthe bio
logical mechanism involved in causa
tion before deducing that causation
exists. Causality has been demonstrated
between smoking and depression, al
thoughthe mechanism remains specula
tive (15). We assess plausibility by
analogy and note the causal connection
between stimulant, appetite suppressant
drugs such as amphetamines and hallu
cinatory, delusional psychoses (16).
Nicotine, of course, is a cerebral stimu
lant and an appetite suppressant.

Although schizophrenic disorders are
now formally defined in terms of symp
toms (17), many psychiatrists still con
ceptualize schizophrenia as Kraepelin' s
"well-characterized ... disease ... a sin
gle morbid process" (18). It is then easy
to postulate that an innate predisposition
to smoking might simply co-exist with a
predisposition to schizophrenia. The
"cause" of schizophrenia has defied dis
covery for so long that researchers who
assume that the state is unitary under
standably also assume that, whatever the
cause may be, it will prove both complex
and abstruse. This is an assumption
based upon an assumption (19)-too
flimsy to obscure the obvious: if a dis
ability is frequently preceded by expo
sure to a particular toxin, it is correct to
say that the toxin is not necessarily
causal; at the same time, however, this
possibility is the first explanation that
should arise.

Yet in the literature, the hypothesis that
smoking may contribute to the causation
of schizophrenia is not mentioned or
commands only passing attention. This
omission testifies to the power that tradi
tional received authority continues to
hold over researchers and irrationally
deprives us of a potential preventive
strategy.
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Neuroleptic Malignant Syndrome
Due to Citalopram Overdose

Dear Editor:

Pathogenesis of the neuroleptic malig
nant syndrome (NMS) is not fully
known. Several agents have been men
tioned, but no citalopram-induced case
has been reported. We report the first
case ofNMS due to citalopram.
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Case Report

A 20-year-old man with no psychiatric
or medication history attempted suicide
by ingesting 1900 mg of citalopram.
Within 3 hours he became comatose and
was brought to hospital. On admission,
he was unconscious, corneal reflexes
were lost, and breathing was spontane
ous. He developed subfebrile fever

(37.5°C) and mild rigidity of the limbs,
neck, and abdominal muscles. His pulse
was 90 bpm, and his blood pressure was
90/60 mm Hg. He was given oxygen and
mannitol (500 ml intravenously). After 2
days, swelling was seen on his chest, and
crepitations were palpated. Due to spon
taneous pneumothorax, the patient was
intubated, and a chest drainage tube and
right subclavian catheter were inserted.
Lung radiogram was normal, and me
chanical ventilation was instituted. After
6 days, the patient was extubated, and
oxygen was given by mask; he tolerated
the mask, but he was still unconscious,
and his rigidity increased. On day 7, se
rum creatine kinase was found to be in
creased (1258 U/l ) and NMS was
suspected. The patient was started on
bromocriptine 7.5 mg daily. After 6
hours, the patient began to regain con
sciousness, with intermittent agitation.
With bromocriptine treatment, the level
of consciousness returned to normal
within 24 hours, and all symptoms dis
appeared. On day 10, medication was
stopped, and the patient was discharged.

Citalopram is a potent inhibitor ofthe re
uptake of serotonin in nerve endings. It
has been reported that at doses below
600 mg daily mild symptoms such as
nausea, dizziness, tachycardia, tremor,
drowsiness, and somnolence can be ob
served. Doses of 600 mg to 1.9 g cause
convulsions in patients, and the fre
quency increases at doses of 1.9 g to 5.2
g. Single cases of rhabdomyolysis, hy
pokalemia, and aspiration pneumonia
have also been reported (1).

NMS results primarily from an imbal
ance of central neurotransmitters,
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usually due to neuroleptic drug use; it is
characterized by hyperthermia, muscu
lar rigidity, and altered consciousness.
Butyrophenones, phenothiazines, thiox
anthenes, and dibenzoxazepines are be
lieved to act as dopamine receptor
blocking agents. Atypical antipsychot
ics and fluoxetine, as well as dopamine
blockers used to treat gastrointestinal
disease, have also caused the syndrome
(2). Although classically only neurolep
tics have been considered to induce
NMS (3), it has also been reported regu
larly with the use ofother drugs that alter
dopaminergic function, both with the
cessation ofdopamine agonists and with
the administration of trycyclic antide
pressants as well as monoamine oxidase
inhibitors. NMS has also been associ
ated with amoxapine use (4).

The Canadian Journal of Psychiatry

To date, no case report has been intro
duced in the literature related to
citalopram-induced NMS, and this case
is therefore the first report in the litera
ture. Although this case did not meet all
the criteria ofNMS, the response to bro
mocriptine treatment was excellent.

Serotonin inhibitors may increase cen
tral serotonin levels, which may lead to
an imbalance ofthe ratio ofdopamine to
serotonin. This may cause a relative cen
tral hypodopaminergic state (5). There
fore, in the present case, NMS may have
occurred as a result ofrelative dopamin
ergic decrease due to citalopram
overdose.

Finally, NMS etiology and criteria need
to be reviewed, and it should be taken
into consideration that selective
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serotonin reuptake inhibitors may Ill

duceNMS.
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