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he use of antipsychotic (neuroleptic) agents in
the primary care setting is increasing for a variety
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In recent years, there has been an increased
use of neuroleptic agents in the primary care
setting. Neuroleptic malignant syndrome (NMS)
is a rare complication of neuroleptic therapy that
can be missed if not suspected. This manuscript
reviews the diagnosis and management of NMS
in the primary care setting. There is a lack of
prospective data, and most of the information
is obtained from case series. Physicians need to
have a high index of suspicion with regard to
excluding NMS in patients taking neuroleptics
and presenting with hyperthermia.
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T
of reasons, such as lack of access to psychiatric care; the
advent of the atypical antipsychotics, which have a lower
propensity for causing side effects; the increased use of
the atypical antipsychotics to treat mood disorders; in-
creased off-label use of atypical antipsychotics for anxi-
ety disorders; and increased promotion by the pharmaceu-
tical companies of the atypical agents in primary care and
skilled nursing facilities.

Despite the fact that the atypical antipsychotics are
safer and easier to use, side effects such as neuroleptic
malignant syndrome (NMS) are still reported. Little is
known about NMS in general (most data are from case
studies rather than research), and still less is known about
the nature of presentation of NMS with the atypical
agents. Hence, we need to be vigilant and have a high in-
dex of suspicion when patients are taking neuroleptics.
This article will provide an overview of diagnosis and
management of NMS.

EPIDEMIOLOGY

Delay et al.1 were the first to describe neuroleptic ma-
lignant syndrome (NMS) in 1960. The incidence of NMS

with conventional antipsychotics has been shown to be
anywhere from 0.02% to 2.44%.2,3 Prospective studies
in 2 psychiatric hospitals in the Boston area found an in-
cidence of 0.07% to 0.9%.4,5 NMS has been reported
among patients of all ages; however, most cases have oc-
curred between the ages of 20 and 50 years, possibly due
to high antipsychotic usage.3

CAUSES

Although NMS is most commonly associated with
antipsychotic usage, withdrawal of dopaminergic therapy
such as levodopa and amantadine has also been reported
to cause NMS. The syndrome has been reported with
all antipsychotics, including atypicals such as cloza-
pine,6–8 risperidone,9–13 quetiapine,2 and olanzapine.2 The
use of metoclopramide and droperidol has also been
implicated in the causation of NMS.14 Schizophrenia or
affective disorders are the common diagnoses associated
with NMS; however, NMS has also been reported with
other conditions such as dementia, Parkinson’s disease,
Huntington’s disease, and Wilson’s disease in patients
exposed to antipsychotics or dopamine-depleting agents
or those who have had abrupt discontinuation of dopa-
mine agonists.3,15

DIAGNOSIS

One of the key interventions for decreasing the lethal-
ity in NMS is early detection. To make any early diagno-
sis, a high index of suspicion is required. Several diag-
nostic schemas have been proposed; however, there is
no single set of criteria that is universally accepted. The
reasons for these differences in diagnostic schemas are
partly the lack of adequate prospective data on this illness
and partly the fact that most of the information has been
obtained from case studies. Nevertheless, there is agree-
ment that elevated temperature (greater than or equal to
40°C, or 104°F); extrapyramidal symptoms, particularly
lead-pipe rigidity; and autonomic instability (elevated or
labile blood pressure, tachycardia, profuse diaphoresis,
incontinence, and pallor) are considered cardinal features
of NMS. Other findings that may help support the diag-
nosis are altered consciousness, tremor, mutism, leukocy-
tosis, and elevated creatine phosphokinase (CPK) levels.
It is important that other general medical conditions, as
well as psychiatric disorders such as catatonia, are ex-
cluded prior to making the diagnosis of NMS.
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The research criteria for NMS as listed in the
DSM-IV16 require the presence of severe muscle rigidity
and elevated temperature associated with neuroleptic
medication use (Criterion A).16 In addition, the patient
should have at least 2 other supportive symptoms such as
diaphoresis, dysphagia, tremor, incontinence, changes in
level of consciousness ranging from confusion to coma,
mutism, tachycardia, elevated blood pressure, leukocyto-
sis, or elevated CPK levels (Criterion B).16 General medi-
cal conditions and psychiatric disorders leading to NMS-
like presentations should be excluded prior to making a
diagnosis of NMS (Criteria C and D).16

In a study17 delineating symptoms of NMS, the syn-
drome was characterized by hyperpyrexia, muscular ri-
gidity, alterations in the level of consciousness, auto-
nomic dysfunction, and elevated CPK levels and white
blood cell count. The alteration in consciousness runs
the gamut from confusion to coma. The risk factors for
NMS noted in the literature include dehydration, elevated
temperature, rapid neuroleptic loading, alcoholism, pre-
vious brain injury, and treatment-resistant extrapyramidal
symptoms3,18 (Table 1). NMS may manifest with varying
severity.

Differential Diagnosis
1. The differential diagnosis of NMS (Table 2)

includes malignant hyperthermia, which presents
as clinically identical to NMS. It occurs following
the administration of halogenated anesthetic
agents and succinylcholine. The diagnosis of ma-
lignant hyperthermia can be made by exposing the
biopsied muscle to halothane or caffeine, which
results in a hypercontractile response not seen in
NMS patients.3

2. Lethal catatonia begins with severe psychotic ex-
citement, while NMS begins with rigidity. These 2
syndromes may be very difficult to distinguish.3,19

Neuroleptics should be stopped in both cases.3,20

3. Heatstroke should also be considered in the differ-
ential diagnosis.

4. Central nervous system infective processes, which
include meningitis, encephalitis, and neurosyphi-
lis, should also be considered as likely causes.

5. Serotonin syndrome is an uncommon toxic, hyper-
serotonergic state that needs a high index of suspi-
cion so as to make the diagnosis. Serotonin syn-
drome is characterized by mental status changes,

tachycardia, diaphoresis, labile blood pressure
changes, shivering, tachypnea, mydriasis, and
sialorrhea. Hyperthermia has been observed in
34% of NMS cases.21 Neurologic manifestations
include tremor, myoclonus, tachycardia, hyperre-
flexia, ankle clonus, muscle rigidity, and incoor-
dination. Leukocytosis, rhabdomyolysis, and el-
evated CPK levels are common.21

6. Allergic drug reactions may resemble NMS, as
they also produce fever and autonomic instability.

7. Toxic encephalopathies such as tetanus, botulism,
and anticholinergic delirium should also be con-
sidered when making the final diagnosis.3 The
cerebral spinal fluid in NMS does not demonstrate
the changes seen in central nervous system in-
fections.

COMPLICATIONS

Estimates of mortality in NMS cases have ranged as
high as 76%, although most reports put it between 10%
and 20%,36 due primarily to complications such as cardio-
vascular collapse, arrhythmia, renal failure, and respira-
tory failure. At least 3 NMS-attributed deaths have been
reported with the use of atypical antipsychotics—1 with
olanzapine and 2 with risperidone.2 Rhabdomyolysis is
the most serious complication associated with NMS. De-
mentia, parkinsonism, dyskinesias, and ataxia are some of
the permanent neurologic complications that may occur in
survivors.3,22

MANAGEMENT

Pelonero and colleagues3 suggest 6 initial important
steps to be taken: (1) stop neuroleptic therapy, (2) seek ap-
propriate consultation, (3) transfer the patient promptly to
the best care setting, (4) document a differential diagnosis
plan, (5) document a treatment plan, and (6) inform the
family.

General Measures
The management of a suspected or diagnosed case of

NMS depends on the severity of symptoms. It would be
prudent at the time of suspicion to involve the expertise
of a psychiatrist for further clarification of the diagnosis

Table 1. Risk Factors for Neuroleptic Malignant Syndrome
Dehydration
Elevated temperature
Rapid neuroleptic loading
Alcoholism
Treatment-resistant extrapyramidal symptoms
Previous brain injury

Table 2. Differential Diagnosis of Neuroleptic Malignant
Syndrome
Malignant hyperthermia
Lethal catatonia
Heatstroke
Central nervous system infections
Serotonin syndrome
Allergic drug reactions
Toxic encephalopathy
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and an internist for management of the patient. The family
must be informed of and kept updated about the patient’s
condition. Mild cases may be treated on a psychiatric in-
patient basis, whereas the more severe cases are treated in
the medical intensive care unit. The following steps need
to be undertaken with close collaboration with a psychia-
trist and an internist (Table 3).

Specific Steps
1. The first and most critical step in the treatment

of NMS is discontinuation of the neuroleptic
medication.3

2. If dopamine agonists such as amantadine are be-
ing used, they should be continued, as their sudden
withdrawal may worsen symptomatology.3

3. Supportive therapies, which include intravenous
fluids to correct dehydration, use of antipyretics,
and electric blanket for gradual reduction in tem-
perature, are important measures to be considered.
Some patients may require ventilator support if
their respiratory system is involved in the rigidity.
It is important to assess the gag reflex; if the reflex
is lost, parenteral nutrition may be needed.3

4. Deep venous thrombosis and pulmonary embo-
lism are prevented by the use of subcutaneous
heparin.

5. If renal failure occurs, dialysis may be considered.
6. The nutritional status of the patient needs to be

assessed on an ongoing basis. As the patient is un-
der considerable stress during an episode of NMS,
comorbid illnesses such as diabetes may lead to
ketoacidosis and need to be monitored closely.3

Pharmacologic and Other Interventions
Supportive therapy is instituted first, and pharmaco-

logic treatment may then be considered if the patient does
not improve.

When? If the condition of the patient is declining (e.g.,
increasing rigidity, persistent hyperpyrexia, increasing
symptoms), medication treatment should be started (Table
4).23,24

What? Bromocriptine is usually the drug of choice,
started at a dosage of 2.5 mg 2 or 3 times daily and titrated
to a maximum dosage of 45 mg per day.24 Side effects

to be assessed include nausea, vomiting, psychosis, and
altered mental status.

Dantrolene is used in cases of severe hyperthermia. Its
efficacy has been demonstrated in malignant hyperther-
mia. This drug is administered by bolus injection in a dos-
age of 1 to 10 mg/kg (oral dosage 50–600 mg) of body
weight.24

The 2 agents bromocriptine and dantrolene may be
used in combination depending on the severity of the
clinical situation. Rosebush and Stewart25 found that
dantrolene and bromocriptine did not improve time to
response compared with supportive measures, while an-
other report was to the contrary.26 In a large case analy-
sis,27 medications such as bromocriptine, dantrolene, and
amantadine were found to be the most effective agents for
treating NMS.

Electroconvulsive therapy (ECT) has also been found
to be effective for the treatment of NMS and the underly-
ing psychiatric condition.28–30 Iron supplementation has
been suggested for those individuals with iron deficiency,
as low iron levels may aggravate movement disorders.31

Course
NMS may run a clinical course anywhere from 2 to 14

days. In patients on depot neuroleptics, the resolution of
symptoms may take up to 35 days from the last injection.

Posttreatment Plan
After the resolution of NMS, it is essential to continue

treatment of the patient with the help of a psychiatrist.
Therapeutic alternatives to neuroleptics, such as lithium,
benzodiazepine, anticonvulsants, and ECT, should be
considered after recovery from NMS.3 In some patients,
due to the persistent nature of the symptoms, neuroleptics
may be essential. In such patients, neuroleptics from a
class other than the one causing NMS should be used.3

Atypical antipsychotics have lower affinity for the nigro-
striatal D2 receptors and hence could be considered for
patients needing retreatment.3

It should be noted that NMS has also been reported
with atypical neuroleptics.2 High-potency neuroleptics
have been reported to be a possible risk factor for recur-
rence of NMS. Rosebush and colleagues32 have recom-
mended a 2-week interval between recovery and the re-
introduction of neuroleptics. Despite the seriousness of
the condition, neuroleptics can often be reintroduced and
used safely.33 Anesthesia can be given safely to patients

Table 3. Nonpharmacologic Measures in Neuroleptic
Malignant Syndrome
Consult with psychiatrist and internist.
Inform the family.
Stop neuroleptic medication.
Continue dopamine agonists.
Utilize supportive therapy, such as intravenous fluids or a ventilator,

to maintain Airway, Breathing, and Circulation (ABC).
Prevent deep venous thrombosis and pulmonary embolism.
Assess nutritional status and intervene accordingly.

Table 4. Pharmacologic Intervention for Neuroleptic
Malignant Syndrome
Bromocriptine
Dantrolene
Electroconvulsive therapy
Supplemental iron
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post-NMS, unlike in the case of malignant hyperthermia.
Patients with a history of NMS are not good candidates
for long-acting (depot) preparations.3

CONCLUSION

Prospective studies of NMS are difficult to conduct
because of the infrequent and serious nature of the disor-
der. NMS should be considered in the differential diagno-
sis of any patient with high fever and marked rigidity.
There remain controversies about treatment specifics
among leaders in the field; however, there is agreement
about measures such as rapid cooling to decrease tem-
perature, maintaining hydration, and anticoagulation.3

A greater awareness of this disorder needs to be cre-
ated among primary care physicians and internists, and
the Neuroleptic Malignant Syndrome Information Service
(NMSIS) is aiming to fill this void by collecting data.
NMS is a source of malpractice litigation, especially
if there is a bad outcome.34,35 For physicians seeking in-
formation or consultation about a clinical case of NMS,
the NMSIS can serve as a reliable resource. The case can
be discussed with one of the consultants staffing the
service’s hotline, which is staffed 24 hours a day year-
round. The number to call is 1-888-NMS-TEMP; e-mail:
info@nmsis.org; Web site: www.nmsis.org.

Drug names: amantadine (Symmetrel and others), bromocriptine
(Parlodel and others), clozapine (Clozaril, Fazaclo, and others),
dantrolene (Dantrium), droperidol (Inapsine and others), heparin
(Hepflush-10, Heparin Lock Flush, and others), lithium (Lithobid,
Eskalith, and others), metoclopramide (Reglan and others), olanzapine
(Zyprexa), quetiapine (Seroquel), risperidone (Risperdal).
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