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Abstract Neuroleptic malignant syndrome (NMS) is a rare but potentially lethal form
of drug-induced hyperthermia characterised by mental status changes, muscle
rigidity, hyperthermia and autonomic dysfunction. Increased awareness and early
recognition will lead to prompt management. The diagnosis of NMS presents a
challenge because several medical conditions generate similar symptoms. The
presentation and course of NMS can be quite variable ranging from a stormy and
potentially fatal course to a relatively benign and self-limiting course. The most
important aspect of treatment is prevention. This includes reducing risk factors
(e.g. dehydration, agitation and exhaustion), early recognition of suspected cases
and prompt discontinuation of the offending agent. All patients with psychosis
should be monitored daily for dehydration and elevated temperature, have vital
signs checked and agitation should be watched for. Antipsychotics should be used
conservatively with gradual titration of doses. The management of NMS should
be based on a hierarchy of symptom severity.

Following an episode of NMS, the patient should be reassessed for further
treatment with antipsychotics and rechallenge should not be attempted at least 2
weeks following resolution of symptoms of NMS. The patient and family should
be educated about the episode and consent for further medication use obtained
after a clear explanation of the risk-benefit analysis.
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Neuroleptic malignant syndrome (NMS) is a
rare but potentially lethal form of drug-induced
hyperthermia. It was first described by Delay et
al.[1] in 1960. The incidence of NMS varies consid-
erably; results from studies have estimated an inci-
dence ranging from 0.02 to 3.23% suggesting that
it may occur on average in 1%, as originally esti-
mated by Curoff[2] and Delay et al.[3] Increased
awareness of this clinical syndrome, including an
increase in published clinical data, has led to an
improvement in early recognition and prompt man-
agement of this condition. This has apparently re-
sulted in a significant reduction in the incidence of
NMS and the mortality associated with this condi-
tion.[4-6]

NMS occurs in patients of all ages. Men are dis-
proportionately represented among NMS patients
in some, but not all, studies. It occurs inde-
pendently of environmental heat and humidity, al-
though antipsychotics are also known to compro-
mise thermoregulation in heat stress as well as
NMS. NMS occurs across the neuropsychiatric
diagnostic spectrum and its clinical presentation
usually includes severe muscle rigidity, elevated
temperature and other related findings, e.g. diapho-
resis, dysphagia, incontinence, change in level of
consciousness ranging from confusion to coma,
mutism, elevated or labile blood pressure, elevated
creatine phosphokinase (CPK) level, developing in
association with the use of antipsychotic medica-
tion.[7] For it to be NMS, these symptoms should
not be caused by other substances or by a neurolog-
ical or other general medical condition and should
not be better accounted for by a mental disorder
(e.g. mood disorder with catatonic features).

To a large extent, improvements in the manage-
ment and outcome of NMS may come from a re-
duction in suspected risk factors, early recognition
of developing signs, staff education, early discon-
tinuation of antipsychotic drugs and supportive
care.[8-11] Since the course of NMS can, at times,
progress in a stormy fashion,[12,13] it may be critical
to intervene early. In addition, early intervention
may allow the prompt recognition of disorders pro-

ducing the same clinical presentation that are unre-
lated to antipsychotic use.

Complications of NMS involve cardiac, respira-
tory, renal, musculoskeletal and other systems.
More than one-third of patients usually require
treatment in an intensive care setting.[14] Myo-
globinuric renal failure, occurring as a conse-
quence of rhabdomyolysis, is one of the most com-
mon and more serious complications of NMS.[15]

Myoglobinuric renal failure may occur because of
renal tubular obstruction and acute tubular necrosis
which result from ischaemia. Respiratory distress
is another frequent complication of NMS and this
may be caused by aspiration.

NMS may occur with varying degrees of sever-
ity. It can range from a mild case that is recognised
early and just requires drug discontinuation and
supportive care, to a fulminant episode requiring
the full battery of drug remedies and intensive care.
So, it is important that healthcare providers have a
flexible treatment approach to NMS involving a
hierarchy of interventions that are determined by
the severity of and the progression of symptoms.

1. Aetiology of Neuroleptic 
Malignant Syndrome (NMS)

The specific antidopaminergic activity of anti-
psychotic medications appears to be the predomi-
nant cause of NMS. Central dopaminergic systems
are involved in temperature regulation as well as
regulation of muscle tone and movement. It has
been suggested that dopamine blockade in the ni-
grostriatal pathway can cause rigidity.[16] Antipsy-
chotic-induced blockade of dopamine receptors in
the hypothalamus may lead to autonomic impair-
ment and impairment of central thermoregulation,
causing hyperthermia through decreased heat dis-
sipation.[17] Alteration of dopamine neurotransmis-
sion in the brainstem reticular activating system
may cause mutism and similar disturbances in
arousal.[18] The hypermetabolic state in NMS may
be a result of an excess of noradrenaline (norepi-
nephrine) relative to dopamine.[19] However, the
infrequent occurrence of NMS suggests that other
factors are involved. These may include imbal-
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ances in other neurotransmitter systems, abnormal-
ities in second messenger systems, and the pres-
ence of specific risk factors. In the light of emerg-
ing evidence of a genetic vulnerability to adverse
drug reactions, a multidimensional analysis of the
interacting variables may be essential, as they are
for medication-induced movement disorders, to
broaden the scope of psychopharmacology to im-
prove therapeutic objectives.[20] There are 2 case
reports that suggest that predisposition to NMS
may include a genetic component.[21,22] Because of
this evidence, antipsychotics should be adminis-
tered cautiously in patients with a family history of
NMS. To date all of the currently available antipsy-
chotic medications have been reported to cause
NMS, including atypical antipsychotics such as
clozapine and risperidone. NMS has also been re-
ported with some antiemetic medications such as
prochlorperazine, which is an antipsychotic and
metoclopramide, which is a dopamine antago-
nist.[23]

2. Recognition and Diagnosis of NMS

The diagnosis of NMS requires the presence of
specific historical information, physical signs and
symptoms and certain exclusion criteria must be
met. There must be a recent history of exposure to
antipsychotic medication. Usually this exposure is
short term and the syndrome occurs within 7 to 10
days of commencing antipsychotic treatment.[24,25]

However, NMS can occur after long term us-
age.[24,25] The syndrome is characterised by mental
status changes, muscle rigidity, hyperthermia and
autonomic dysfunction. My colleagues and I have
reported[26] that a predictable progression of symp-
toms can be identified in many patients with NMS
and this predictable progression may provide op-
portunities for early intervention. Most commonly,
it appears from reports in the clinical literature[26]

that mental status changes and muscle rigidity pre-
cede hyperthermia and autonomic dysfunction.
Temperature elevation can be mild or severe. Au-
tonomic instability is demonstrated by labile hy-
pertension (or less often by hypotension) and
tachycardia. Mental status is always altered, typi-

cally in the form of delirium, which may progress
to stupor, obtundation and coma. My colleagues
and I have been specifically interested in mental
status changes[26] and we have recognised confu-
sion as an antecedent of NMS.[27] Extreme muscu-
lar rigidity has been characterised as ‘lead pipe ri-
gidity’ and is present in all skeletal muscles.
Diaphoresis is always present and sialorrhoea is
often present, as is dysphagia. However, it is im-
portant that alternative aetiologies for these symp-
toms are excluded by history, physical examination
and laboratory studies.

DSM-IV[7] diagnostic criteria for research into
NMS are listed in table I.

Elevated temperatures in NMS range from mild
elevations [e.g. 37.2°C (99°F) to 37.7°C (100°F)]
to markedly hyperthermic states [e.g. 41.1°C
(106°F)]. In addition, individuals with NMS can
often develop other medical conditions that can
worsen an already elevated temperature. These in-
clude concurrent infections and cardiac, respira-
tory and renal complications.

CPK levels are typically elevated, ranging from
minor to extremely large increases (i.e. levels ex-
ceeding 16 000 IU/L). It should be noted that mild

Table I.  Research criteria for neuroleptic malignant syndrome
(reproduced from DSM-IV,[7] with permission)

A. The development of severe muscle rigidity and elevated
temperature associated with the use of neuroleptic medication

B. Two (or more) of the following:
(i) diaphoresis
(ii) dysphagia
(iii) tremor
(iv) incontinence
(v) changes in level of consciousness ranging from confusion to
coma
(vi) mutism
(vii) tachycardia
(viii) elevated or labile blood pressure
(ix) leucocytosis
(x) laboratory evidence of muscle injury (e.g. elevated CPK
levels)

C. The symptoms in criteria A and B are not caused by another
substance (e.g. phencyclidine) or a neurological or other general
medical condition (e.g. viral encephalitis)

D. The symptoms in criteria A and B are not better accounted for
by a mental disorder (e.g. mood disorder with catatonic features)

CPK = creatine phosphokinase.
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to moderate elevations in CPK levels can also be
seen with muscle damage caused by other mecha-
nisms such as administration of intramuscular in-
jections and use of physical restraints and have also
been reported in individuals with acute psychotic
disorders. The increase in CPK activity with anti-
psychotic drug treatment may reflect the ability of
these drugs to intermittently increase cell mem-
brane permeability, especially in the skeletal mus-
cles, in some vulnerable patients.[28]

Apart from elevated CPK levels, leucocytosis,
secondary electrolyte disturbances, hypocalcemia,
hypomagnesemia and hypophosphatemia may also
occur. Urinalysis often reveals proteinuria and my-
oglobinuria from rhabdomyolysis. An electroen-
cephalogram may show diffuse slowing. To ex-
clude a systemic illness, it is also important to
measure serum creatinine and blood-urea-nitrogen
levels, to perform liver function tests, thyroid func-
tion tests and an ECG, assess blood cultures and
undertake brain imaging studies. Serum iron levels
may be important to measure,[29] as the level may
drop below the normal range because of haemoly-
sis.

The presentation and course of NMS can be
quite variable. It may take a malignant and poten-
tially fatal course or a relatively benign and self-
limiting course. There is currently no way to pre-
dict the evolution of the syndrome in any particular
individual. NMS usually develops within 4 weeks
of starting antipsychotic treatment and two-thirds
of cases develop within the first week.[24,25,30]

However, some individuals develop NMS after
taking the same dosage of antipsychotic medica-
tion for many months.[24,25] In most cases, there is
eventually a total resolution of symptoms. For a
minority of individuals the outcome is fatal. Fatal-
ity rates in the literature range from 10 to 20%, but
these rates may be artificially high as a result of
reporting bias. With increasing recognition of this
condition, estimates of fatality rates have de-
creased.[31]

3. Risk Factors

A number of investigators have addressed the
question of which patients are most at risk for
NMS. The risk factors that have been proposed to
date include organic brain syndrome, mood disor-
ders, dehydration, agitation, exhaustion and rapid
or parenteral administration of antipsychot-
ics.[32,33] Recently, catatonia has received serious
attention as a risk factor for NMS or as an early sign
heralding the onset of full-blown NMS.[34-36]

Jauss et al.[37] performed imaging studies of do-
pamine receptors using I123-labelled iodobenzam-
ide (IBZM) single photon emission computed to-
mography (SPECT). They performed follow-up
examinations with IBZM in patients with NMS to
display dopamine D2 receptor availability in the
acute phase of the syndrome and during the course
of the syndrome. Using SPECT, the D2 receptor
occupancy in NMS could be successfully shown to
correlate with extrapyramidal symptoms. There-
fore, this investigation to monitor D2 receptor oc-
cupancy in patients at risk for NMS. Prospective
studies may help to confirm if patients at risk go on
to manifest signs of NMS during the course of their
treatment.

4. Differential Diagnosis

The differential diagnosis of NMS encompasses
a broad range of disorders presenting with fever.
The early signs of the full blown syndrome com-
prise a nonspecific set of findings that may be as-
sociated with a variety of neurological, psychiatric,
systemic and drug-induced disorders.[38] It is es-
sential to carefully consider and investigate other
disorders in the differential diagnosis of NMS to
avoid misdiagnosing as NMS another potentially
serious medical disorder. For example, Levenson
and Simpson[39] reviewed 39 reported cases of
NMS and concluded that all but 14 cases could be
attributed to concomitant medical disorders such as
dehydration and infections. Similarly Sewell and
Jeste[40] reported on 34 hospitalised patients re-
ferred for suspected NMS and, on closer scrutiny,
found that 24 had NMS, but the remaining 10 had
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other acute, serious medical problems that could
account for the symptoms seen. They found that
the frequency of symptoms experienced by pa-
tients with NMS differed significantly from those
patients with other diagnoses; patients with NMS
were more likely to have dehydration, disorienta-
tion, diaphoresis, cogwheel rigidity, drooling and
dysphagia. Sewell and Jeste[40] suggested that it is
equally important to consider NMS as a diagnosis
and to rule out other acute illnesses, such as pneu-
monia, when a patient taking antipsychotics is re-
ferred for suspected NMS.

4.1 Catatonia

White and Robbins[34] noted that antipsychotic
induced catatonia may be a harbinger of NMS if
antipsychotic treatment is continued, and in a sec-
ond report, White[35] concluded that rigidity and
NMS represent an antipsychotic-aggravated form
of a pre-existing catatonic state. The association
between catatonia and NMS was similarly
emphasised by Raja et al.[41] Probable or possible
NMS cases reported as ‘atypical’,[42,43] in which
the full constellation of signs and symptoms are not
present, remain controversial. It is perhaps best to
treat such patients as having suspected NMS,
rather than waiting for the full blown syndrome to
appear before initiating treatment. Data based ca-
veats not withstanding, study findings support the
consideration of a spectrum approach to class-
ifying and diagnosing psychotropic-related neuro-
toxicity.[44]

Morbidity and the use of extensive diagnostic
procedures may be avoided if prompt diagnosis
and appropriate treatment are provided.[45] The re-
lationship between catatonia and NMS has been
studied by several authors.[46] Catatonia is gener-
ally viewed as a peculiar and puzzling syndrome
which has attracted limited attention. The pre-
viously predominant association of catatonia and
schizophrenia has been eclipsed by the more fre-
quently seen association with severe affective dis-
orders or with general medical conditions.[47] An-
tipsychotics duplicate the symptoms of catatonia
in the modern guise of NMS. Patients presenting

with catatonic symptoms or who have a history of
such symptoms are particularly vulnerable to
NMS, and treatment of catatonia requires avoid-
ance of antipsychotics and the use of benzo-
diazepines or electroconvulsive therapy (ECT).[47]

The extreme negativism and constriction of
consciousness in catatonia suggest a primary role
of the frontal lobes with secondary involvement of
the extrapyramidal system.[47] Fricchione et al.[48]

relate the diagnosis of the catatonic syndrome to
systemic and mental disorders such as lethal (ma-
lignant) catatonia and NMS. Castillo et al.[49] at-
tempted to differentiate between lethal catatonia
and NMS. They pointed out that lethal catatonia
often begins with psychotic excitement, whereas
NMS begins with severe extrapyramidally induced
rigidity. The treatment for lethal catatonia requires
antipsychotics, whereas with NMS immediate
withdrawal of antipsychotics is recommended. But
Mann et al.[50] and Kellam[51] have questioned
whether the two represent the same syndrome.
Clinical differentiation is considered difficult be-
cause of a number of similarities exist that involve
mode of onset, signs and symptoms and outcome.
Recent observations emphasising similarities be-
tween the 2 disorders suggest that catatonia and
NMS may not represent separate diagnostic enti-
ties.[50] Instead, it has been hypothesised that NMS
is an antipsychotic-aggravated form of catato-
nia.[52]

4.2 The Serotonin Syndrome

The serotonin syndrome is produced most often
by the concurrent use of drugs that enhance sero-
tonin activity such as selective serotonin (5-
hydroxytryptamine; 5-HT) reuptake inhibitors,
monoamine oxidase inhibitors (MAOIs) and tricy-
clic antidepressants (TCAs), alone or in combina-
tion. It is characterised by a constellation of at least
3 of the following symptoms: mental status
changes, agitation, myoclonus, hyperreflexia, fe-
ver, shivering, diaphoresis, ataxia and diarrhoea.
This presentation is similar to NMS and can lead
to misdiagnosis. It maybe differentiated from NMS
by the offending agent, which is usually a

Neuroleptic Malignant Syndrome 77

 Adis International Limited. All rights reserved. Drug Safety 1998 Jul; 19 (1)



serotonergic agent rather than an antipsychotic,
and sometimes by requiring treatment with an anti-
serotonergic agent such as cyproheptadine and/or
propranolol.[53] Also muscle rigidity may not be as
pronounced as in NMS. Although the serotonin
syndrome may result in death, most patients re-
cover completely with supportive care alone. The
main pathophysiological mechanism of the seroto-
nin syndrome appears to be excessive accumula-
tion of serotonin; studies using specific serotonin
5-HT1A antagonists have implicated this receptor
as being the most likely receptor subtype involved
in the serotonin syndrome.[55] The occurrence of
the serotonin syndrome may increase as SSRIs
continue to replace TCAs in the treatment of de-
pression.

Reports of extrapyramidal reactions (EPRs) as-
sociated with SSRI use have been accumulating in
the medical literature for several years.[55] The pro-
posed hypothesis for EPRs occurring with SSRI
use involves serotonin’s inhibitory actions on ex-
trapyramidal dopamine activity. EPRs may include
dystonias, dyskinesias, akathisia, parkinsonism,
exacerbations of Parkinson’s disease and possibly
NMS. The majority of SSRI-related reactions ap-
pear to occur within the first month of treatment.
Information from available case reports does not
strongly support any consistent risk factor, al-
though some worth considering may include total
SSRI daily dose, rapid dose escalation strategies,
increased age, female gender, concurrent
pyschotropics known to also precipitate EPRs and
concurrent disease states such as Parkinson’s dis-
ease.

The other conditions that need to be distin-
guished from NMS are heatstroke, malignant
hyperthermia and a similar syndrome seen follow-
ing either the abrupt discontinuation of anti-
parkinsonian medication in a person with Parkin-
son’s disease or treatment with dopamine depleting
agents (e.g. reserpine, tetrabenazine). Heatstroke
may mimic NMS but can be distinguished by the
presence of hot, dry skin rather than diaphoresis,
hypotension rather than fluctuating or elevated
blood pressure and limb flaccidity rather than ri-

gidity. Patients with malignant hyperthermia pres-
ent with highly elevated temperatures and rigidity.
This condition usually occurs in genetically sus-
ceptible individuals who have received haloge-
nated inhalational anaesthetics and depolarising
muscle relaxants. Malignant hyperthermia usually
starts within minutes of receiving anaesthesia. It is
also important to determine whether the elevated
temperature occurred before or subsequent to the
superimposed medical problems. This condition
responds to treatment with intravenous dantrolene
sodium.

NMS must be distinguished from similar syn-
dromes resulting from the use of other psy-
chotropic medications (e.g. MAOIs, MAOI-TCA
combinations, MAOI-serotonergic agent combina-
tions, lithium toxicity, anticholinergic delirium),
all of which may present with hyperthermia, al-
tered mental status and autonomic changes. In such
cases a diagnosis of medication induced movement
disorders not otherwise specified can be given.[7]

5. Prevention

The most important aspect of treatment is pre-
vention. This includes reducing risk factors, early
recognition of suspected cases and prompt discon-
tinuation of the offending agent. Effective preven-
tion relies on sound clinical judgement, maintain-
ing an index of suspicion for both NMS and
NMS-like disorders (e.g., meningitis, cerebrovas-
cular disease, hepatic encephalopathy, acute inter-
mittent porphyria, stimulant abuse, heat-stroke and
malignant hyperthermia), consulting with other
specialists when necessary and documenting evi-
dence of diagnostic evaluation and alternative
management strategies. We suggest the following
guidelines for prevention.

All patients with acute psychosis require ag-
gressive medical, psychiatric and nursing manage-
ment. To prevent NMS, the patient should be well
hydrated. Reduction in agitation and hyperactivity
is essential in preventing physical exhaustion. Ad-
junctive use of benzodiazepines provides the best
and safest means of sedation and reduces the
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chances that excessive doses of antipsychotics will
be employed.

Temperature and vital signs must be carefully
monitored, especially if physical restraints are
used. It is recommended that antipsychotics are
used conservatively with gradual titration of dos-
ages against symptom response and adverse ef-
fects. Rapid escalation of dosages and frequent
parenteral injections have been identified as risk
factors for NMS.

The appearance of extrapyramidal rigidity
should prompt customary ameliorating measures,
e.g. administering anticholinergics, reducing anti-
psychotic dosage or switching to a less potent an-
tipsychotic. Similarly, the appearance of anti-
psychotic-induced catatonia should prompt
consideration of a dosage reduction, use of a less
potent agent or administration of amantadine or
benzodiazepines. Should rigidity or catatonia per-
sist or progress, or if confusion or other neurolog-
ical or autonomic signs develop, clinical reassess-
ment should occur. Reassessment of the
differential diagnosis of the symptom picture
should be considered and the rationale for contin-
ued antipsychotic therapy with the same or alter-
native drug reviewed, discussed with the patient
and family and documented in the patient’s chart.

6. Management

The conservative management of full-blown
cases consists of fluid replacement, reduction of
temperature and monitoring of cardiac, respiratory
and renal functions.

With the development of a temperature of 38°C
or greater, along with rigidity, mental status and
autonomic changes and laboratory findings, the di-
agnostic criteria for NMS are fulfilled. I suggest
the following guidelines for management based on
a hierarchy of symptom severity.[36,40] However, it
should be noted that this protocol may not apply to
every patient and it may require alteration accord-
ing to specific patient needs.

Intensive care should be provided on a medical
ward and all antipsychotics, dopamine depleting or
dopamine antagonistic drugs should be immedi-

ately discontinued. Consideration should be given
to discontinuing all other psychotropic drugs.

Abnormalities in fluids/electrolyte balance,
particularly hyperkalemia, acid-base balance, car-
diorespiratory function, rhabdomyolysis, renal
function, level of consciousness and thromboem-
bolic phenomenon should be monitored and cor-
rected.

The hyperthermic patient should be actively
cooled by use of intravenous cold saline, surface
cooling with ice and a hypothermia blanket. The
patient should be monitored for over vigorous
cooling which may lead to hypothermia.

Treatment with dopamine agonists should be
considered. These are administered either orally or
by nasogastric tube when the patient has a temper-
ature of 38.3°C (101°F) to 40.0°C (104°F) and
moderate rigidity. Treatment should start with
bromocriptine 2.5mg every 8 hours or amantadine
100mg every 8 hours. Dopamine agonist treatment
should be continued for 10 days after symptoms
are controlled and then the dosages should be grad-
ually tapered. Intravenous dantrolene may be con-
sidered in patients who cannot receive oral drugs
and they should be switched to oral dantrolene as
soon as possible. Intravenous dantrolene 2 to 3
mg/kg bodyweight may be considered in patients
who develop temperatures above 40°C (104°F),
extensive rhabdomyolysis, coma and cardiorespi-
ratory or renal failure as these patients may be at
increased risk of morbidity and mortality.[32,56]

When symptoms are controlled this could be
switched to oral dantrolene 1 mg/kg every 6 hours
and continued for another 10 days and then discon-
tinued by tapering. It would appear overall that do-
pamine agonists and dantrolene may be signifi-
cantly beneficial in reducing the mortality
associated with NMS; however, a combination of
the two has not been demonstrated to have any sig-
nificant advantage over either drug alone.[57,58]

Treatment with benzodiazepines, e.g. lorazepam,
could be considered for control of agitation.

ECT has also been studied by several investiga-
tors.[59-63] As with other specific interventions,
there are no controlled studies of ECT compared to
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either pharmacotherapy or supportive therapy
alone. However, in view of the need for patient
consent and potential complications of anaesthesia
in an acutely hypermetabolic patient, ECT may
only be valuable in selected patients, e.g. those
with NMS that is refractory to an adequate trial of
pharmacotherapy or supportive care. Additionally,
ECT may be indicated in patients in whom the
hypermetabolic state has resolved, but who remain
catatonic or show the emergence of ECT-responsive
psychotic symptoms, patients with suspected acute
lethal catatonia as a result of the pre-existing psy-
chotic disorder (e.g. manic or depressive psychosis
and in patients who have a schizophrenic psycho-
sis). NMS that is refractory to treatment may be
suspected in patients experiencing elevated tem-
peratures prior to receiving antipsychotics and in
the context of agitation or hyperthermia rather than
stupor.[50,62]

7. Managing Patients with 
History of NMS

If a history of NMS is confirmed, the physician
should speak with the patient and his/her family
and careful documentation should be prepared. If
further treatment with antipsychotics is indicated
in this patient, e.g. to treat long term psychotic dis-
orders such as schizophrenia, then it is almost al-
ways necessary to rechallenge the patient with a
different class of antipsychotic. However, this
rechallenge should not take place until 2 weeks af-
ter the patient as recovered from NMS.

Rechallenge with a low potency antipsychotic
may be considered. If the initial episode of NMS
was caused by a low potency antipsychotic, a low
potency antipsychotic from a different chemical
class may be considered. Depot antipsychotics
should probably be avoided as they may delay re-
covery from any further episodes of NMS. In addi-
tion, the use of prophylactic agents, e.g. bromo-
criptine, dantrolene, may be considered in
conjunction with antipsychotics. Atypical antipsy-
chotics like clozapine, risperidone and olanzapine
may be considered as alternatives to conventional
antipsychotic therapy. Benzodiazepines may help

in the management of patients with a psychosis
who are hyperactive and enable the use of a lower
dosage of antipsychotic. Titration of drugs should
be performed slowly.

When the primary diagnosis is affective disor-
der, as is the case in a significant percentage of
patients developing NMS, aggressive treatment of
the manic or depressive illness with antidepres-
sants, lithium carbonate, valproic acid (sodium
valproate) or carbamazepine is recommended.[63]

8. Conclusion

NMS is a serious condition associated with do-
pamine blocking drugs. Early recognition and the
treatment of NMS will minimise complications.
Availability of atypical antipsychotics offers an op-
portunity to protect the patient from the adverse
effects of conventional antipsychotics. Future re-
search should focus on the identification of patients
at risk for adverse drug effects and NMS through
imaging studies of dopamine receptors. Education
of mental health care givers on the early signs and
symptoms of this condition will lead to prompt
management.
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