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Abstract  
Venous thromboembolism is one of the

complications in patients prescribed
antipsychotic medications. Neuroleptic
malignant syndrome (NMS) is a rare side
effect of antipsychotic medications in this
population. In this case, a young patient,
who presented with NMS after a recent start
of antipsychotic medications, had devel-
oped a pulmonary embolism despite stan-
dard of care measures of venous thrombo-
prophylaxis and early mobilization. A low
threshold of VTE suspicion and effective
preventive measures are both required in
order to avoid this preventable complication
in this population.

Introduction
Neuroleptic malignant syndrome

(NMS) is a rare but serious psychiatric
emergency condition classically found in
patients who have started taking antipsy-
chotic medications. It was first described in
1960.1 NMS has been recognized and
described since that time especially with the
increasing use of antipsychotic medica-
tions. Early recognition and diagnosis of
NMS is critical for the management of this
psychiatric emergency. Antipsychotic med-
ications are a known risk for venous throm-
boembolism (VTE).2 In this paper, a case of
pulmonary embolism in a patient diagnosed
with NMS that was triggered by recently
started atypical antipsychotic medications is
described.

Case Report
A 29-year-old Caucasian male was

admitted to the hospital for altered mental
status in the form of abnormal behavior,
mutism, and confusion, associated with
diaphoresis, rigidity, and difficulty walking.
He was started on quetiapine 100 mg daily
and risperidone 2 mg daily for substance
induced psychosis four days prior to this

admission but no previous history of catato-
nia. On physical examination he had a tem-
perature of 37.2 C (98.9 F), heart rate was
115 beats/minute, blood pressure was
133/79 mm/Hg, respiratory rate was
18/min, and oxygen saturation was 97% in
room air. He was lying in the bed and was
conscious but not oriented. He had more
diffuse rigidity in the lower limbs, however
reflexes were not elicitable due to diffuse
rigidity. The rest of his systemic examina-
tion was normal. He had a hemoglobin of
158 g/L (135-175 g/L), white blood count
11.1×109/L (4-11×109/L), platelet
226×109/L (150-450 ×109/L), and creati-
nine kinase 3792 U/L (30-300 U/L). Serum
electrolytes level, blood urea nitrogen, and
creatinine were normal. The urine analysis
and urine for the toxicology screen was
negative. A computed tomography (CT)
brain scan was normal.

A diagnosis of NMS was made.
Quetiapine and risperidone were discontin-
ued immediately. He was started on
diazepam 15 mg orally three times daily,
bromocriptine 2.5 mg orally twice daily,
intravenous fluid, and pharmacological
thromboprophylaxis with enoxaparin 40 mg
once daily. On day 1 of hospital admission,
he had improved and was mobile with help
of a physiotherapist. On day 3, he was ori-
ented, communicating normally, and fully
mobile with a gradual improvement in his
creatinine kinase. However, he complained
of one episode of a small amount of hemop-
tysis. D-dimer was requested due to suspi-
cion of pulmonary embolism (PE); it was
3.96 ug/ml. A CT pulmonary angiography
scan showed filling defects at the left main
pulmonary artery, left lobar, segmental, and
subsegmental branches (Figure 1). The
patient was started on enoxaparin (1 mg/kg
twice daily) and warfarin in order to
achieve a therapeutic international normal-
ized ratio. Doppler ultrasound of the lower
limbs excluded deep vein thrombosis. He
was treated with warfarin for three months
for a provoked pulmonary embolism with-
out complications.

Discussion
NMS is a psychiatric emergency char-

acterized by a change in mental status,
fever, rigidity, and autonomic instability.3
The incidence rate is 0.01-3% of patients
treated with antipsychotics and has a 5-10%
mortality rate.4,5 The cause of NMS is
unknown; dopamine receptor blockade,
however, plays a central role in the patho-
genesis that is responsible for the symptoms
and signs of NMS. The onset usually devel-

ops within 24 h to 30 days after administra-
tion of antipsychotic medications.6

Venous thromboembolism (VTE) is the
third most common cause of vascular death
following myocardial infarction and
stroke.7 Thromboprophylaxis is highly rec-
ommended in patients at high risk for
venous thrombosis. Immobilization, sur-
gery, leg fractures, pregnancy, and cancer
are all well known risk factors for VTE.7
Several observational studies and case
reports have shown an association between
antipsychotic medications and VTE.2
Immobilization and physical restraint were
the most important provoking factors for
the VTE in this population.2 In a case con-
trol study, antipsychotic medications
increased the risk of VTE by 3.5-fold.8 In
another case control study of 25,532
patients, those who had been prescribed
antipsychotic medications in the last two
years had a 32% higher risk of VTE com-
pared to nonusers.9 The relationship
between antipsychotic medications and
VTE was also evaluated in a meta-analysis
of seven case control studies that showed
double the risk of VTE in antipsychotic
users when compared with the controls.10
NMS might be an underestimated risk fac-
tor for VTE in psychiatric patients. In
another case report, pharmacological pro-
phylaxis did not prevent an extensive deep
vein thrombosis from developing in a
patient diagnosed with NMS.11 In a recent
case report, Reilly et al. reported a case of
PE in a 49-year-old male with NMS despite
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pharmacological thromboprophylaxis.12
In this case, the patient developed a sig-

nificant pulmonary embolism despite the
use of enoxaparin (40 mg) as thrombopro-
phylactic agent during admission and early
mobility with an assistant on the first day
and complete and independent mobility on
the third day of admission. Antipsychotic
medications were less likely to have been
the cause of PE in this case as the medica-
tions were only started four days prior to
hospital admission. It appears that NMS
was the major provoking factor for this
patient’s VTE during his hospitalization. 

Conclusions
The usual measures of VTE prevention

(such as pharmacological prophylaxis and
early mobilization) failed to protect against
PE in this patient. Further measures should
be considered in VTE prevention of patients
with NMS, including higher doses or fre-
quencies of pharmacological prophylaxis or
a combination of mechanical and pharma-
cological measures.
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                             Case Report

Figure 1. A CT pulmonary angiography scan showed filling defects at the left main pul-
monary artery, left lobar, segmental, and subsegmental branches.


