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Abstract

Neuroleptic malignant syndrome is a rare but potentially lethal 
condition associated with neuroleptic medications. It is characterized 
by high temperature, extrapyramidal symptoms, autonomic variability, 
and changes in consciousness. Although olanzapine is an atypical 
antipsychotic, which exhibits more affi  nity to serotonin receptors than 
to dopamine receptors, atypical antipsychotics (like olanzapine) can 
cause "typical and atypical" forms of neuroleptic malignant syndrome. 
Previous reports of neuroleptic malignant syndrome associated 
with olanzapine have described patients who had been previously 
treated with other antipsychotic medications, patients who had 
previous incidents of neuroleptic malignant syndrome caused by 
other neuroleptics, or patients treated with olanzapine and another 
neuroleptic. This article describes a case of neuroleptic malignant 
syndrome linked to olanzapine in a male adolescent, 17-year old, who 
had not previously been treated with antipsychotic medications. He 
presented in an agitated state, with acute onset of fever, catatonia 
for 15 days, and severe negativism, refusal to eat, mutism, and brief 
episodes of abrupt psychomotor agitation and aggression toward his 
family. 
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 Introduction

Neuroleptic malignant syndrome (NMS) is rare 
and potentially lethal, normally treated with 

antipsychotics[1]. The diagnosis is established on 
clinical criteria (DSM-5), laboratory data and exclusion 
of other possible causes[2]. The incidence of NMS is 
within the range of 0.2–3.23% of patients treated with 
neuroleptics[3]. It is primarily caused by dopamine 
(D2) receptors blockage in the nigrostriatal tract, 
mesocortical pathway, and hypothalamic nuclei[1]. 

Atypical neuroleptics are a novel group of antipsychotic 

medications with both dopaminergic and serotonergic 
neurochemical eff ects, with considerably reduced 
potential for extrapyramidal side eff ects, and less 
severe adverse eff ects than traditional agents[3,4]. 
Neuroleptic malignant syndrome is usually seen in 
treatment with high potency typical neuroleptics 
and very infrequently with atypical antipsychotics. 
The reduced extrapyramidal eff ects of atypical 
neuroleptics minimize the muscle rigidity as well as the 
temperature dysregulation thought to be essential in 
the pathophysiology of NMS.
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This report describes a case of neuroleptic 
malignant syndrome associated with olanzapine in a 
17-year old male adolescent who had not previously 
been exposed to other neuroleptics.

Case Report

A 17-year-old African adolescent brought in by his family 
to the emergency department in an agitated state with 
an acute onset of fever, headache, nausea and vomiting 
three times during the preceding day. He presented 
with a catatonic status for 15 days, characterized by 
intense negativism, a refusal to eat, mutism, brief 
episodes of abrupt psychomotor agitation, and 
aggressive behaviour against his family. He was well 
until 2 weeks prior to presentation when he started 
talking about paradise and a need to be more religious. 
He was not hearing voices, had no delusions, and had 
no prior medical or psychiatric illness as reported by his 
father. His father took him to a private hospital where 
a diagnosis of schizophrenia was suggested, and the 
patient was started on clonazepam 2 mg three times 
per day, on which the patient became very sedated. His 
outpatient psychiatrist decreased clonazepam dose 
to 1 mg 3 times per day and added olanzapine 5 mg 
twice a day. Two weeks later, he became very sedated 
and dysarthric, was not eating, and had rigidity. There 
was no current or past history of alcohol or illicit drug 
use, or head trauma. His family stopped all medications 
and brought him to the emergency department.  On 
arrival, his vital signs were as follows: a temperature 
of 38.4ºC, blood pressure of 135/80 mm Hg, a pulse 
of 113, respiratory rate of 22, and oxygen saturation 
of 96% on room air. The patient was pale, cachectic, 
and dehydrated. Further examination revealed most 
notably marked neck stiff ness, dysarthria, positive 
Brudzinski and Kernig signs, and rigidity of extremities 
with brisk refl exes of the upper and lower limbs. The 
rest of his physical examination was normal. The patient 
was admitted to the intensive care unit with working 
diff erential diagnoses of drug overdose, drug side 
eff ects, recreational drug toxicity, infection including 
tropical diseases, occult central nervous system (CNS) 
pathology, NMS, and toxin exposure. Laboratory data 
showed a white blood cell (WBC) count of 17,800 cells/
mm3 with 70% neutrophils, one band, platelets of 
320,000 platelets/mm3, creatine kinase (CK), 470 U/L 
(normal: 55–170), lactate dehydrogenase (LDH), 569 
U/L (normal: 100–190) amylase, 24 U/L (normal: 25-
115), sodium (Na), 128 mmol/L, chloride, 89 mmol/L, 
aspartate aminotransferase (AST), 222 U/L (normal: 15–
37), alanine aminotransferase (ALT), 112 U/L (normal: 

30–65), normal total protein, albumin, and alkaline 
phosphatase (AlP), and erythrocyte sedimentation rate 
(ESR), 09 mm/H (normal: 1–20). Cerebral spinal fl uid 
(CSF) was normal with glucose of 4.0 mmol/L (normal: 
2.3–4.1) and protein of 0.28 g/L. Computed tomography 
of the head was normal. Urine toxicology screen 
for illicit drugs was negative; alcohol, salicylate, and 
acetaminophen levels were negative. Based on these 
fi ndings and the patient’s symptoms, the treating team 
made a presumptive diagnosis of meningoencephalitis. 
He was started on ceftriaxone 2 gm intravenously every 
12 hours and vancomycin 1 gm intravenously every 
12 hours. Dexamethasone 8 mg intravenously every 
6 hours and acyclovir 800 mg intravenously every 8 
hours were added later. Blood and CSF cultures were 
negative. Magnetic resonance imaging of the brain 
was negative, and electroencephalogram was normal. 
Initially, he received no specifi c pharmacotherapy for 
NMS. Following psychiatric consultation, the patient 
was started on dantrolene 25 mg twice a day and 
trihexyphenidyl. Two days later, he became afebrile and 
began to have periods of consciousness. The abnormal 
laboratory values normalized. The patient gained full 
consciousness, and he was transferred to the general 
ward.    

Discussion

The above case provides an opportunity to review 
the current literature regarding the incidence, clinical 
presentation, and management of NMS in adolescents. 
Neuroleptic malignant syndrome has been described 
since 1960 by French clinicians in a study of haloperidol 
and subsequently named the “syndrome malin des 
neuroleptiques”. This nomenclature struggled in 
translation to the neuroleptic malignant syndrome, 
and the term has sustained in the front of continued 
debate[5,6]. Neuroleptic malignant syndrome is the most 
serious of acute neurological adverse eff ects caused 
by neuroleptics, and characterized by hyperthermia, 
changed consciousness (e.g., confusion, catatonia, and 
stupor), lead-pipe rigidity, autonomic dysfunction, 
markers of muscle injury (e.g., high creatine kinase 
levels), leukocytosis (10,000 to 40,000 cells/mm3 with 
a left shift), tremors, diaphoresis, hyper-salivation, 
and extrapyramidal signs that may precede NMS[3-5,7-

10]. Usually, extrapyramidal symptoms occur before 
autonomic symptoms do[11]. 

Olanzapine is a thienobenzodiazepine atypical 
antipsychotic related to clozapine that acts on 
dopaminergic, serotoninergic, histaminergic, and 
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muscarinic receptors[7]. In an eff ort to preserve the 
novel therapeutic profi le of clozapine while reducing 
the danger of agranulocytosis, researchers developed a 
close chemical analog of clozapine named “olanzapine”. 
In premarketing studies of more than 2,500 patients 
who used olanzapine before its introduction in 1996, no 
cases of NMS were published[8]. Neuroleptic malignant 
syndrome frequently develops within seven days 
after the start of treatment with antipsychotics[9,11,12]. 
In our patient, symptoms of NMS started within 48 
hours after initiation of olanzapine. The duration of 
described symptoms has ranged from 1 to 44 days 
with an average continuation of symptoms of 1 to 10 
days[11]. This incident was slightly unusual, owing to the 
unexpected onset of psychotic symptoms followed 
by the almost sudden development of severe NMS 
upon brief, low doses and fi rst exposure to atypical 
antipsychotic medications. It is uncommon for NMS 
to develop after 30 days of treatment unless the dose 
increases or another antipsychotic drug is added[7]. 
Atypical presentations of NMS present a diagnostic 
diffi  culty as hyperthermia, autonomic instability, 
muscle rigidity, and elevated creatine kinase may be 
absent, evolve gradually over several days, or present 
in ranging levels of severity, leading to the premature 
exclusion of a diagnosis of NMS, an impairment or 
signifi cant delay in diagnosis and management, 
or a prolonged course of NMS and raised risks of 
complications, long-term consequences, and possibly 
death[7,9]. Hence, NMS can be viewed as a spectrum 
illness. Atypical antipsychotics (like olanzapine) were 
observed more likely than typical antipsychotics to be 
connected with NMS presentation that lacked one of 
the main symptoms, like hyperthermia[7]. 

The pathophysiological mechanism of NMS is not 
entirely known and is believed to be caused by central 
and peripheral dopaminergic blockage that manifests 
in temperature elevations, muscle rigidity, and 
hypermetabolism[1,12]. The observation supports this 
hypothesis that dopamine D2 antagonists cause NMS, 
and dopamine agonists are often useful in treating 
NMS[7]. 

Neuroleptic malignant syndrome has been 
described with atypical antipsychotic medications, 
which are considered to have much less dopamine 
blockade than typical antipsychotics, as well as 
additional receptor eff ects, other factors are implicated. 
Lately, several views have expressed that NMS is not 
caused by dopamine block alone, and other receptors 
may be involved, such as norepinephrine, serotonin, 

and GABA[1]. First, the central thermoregulation is 
regulated by interactions between the noradrenergic, 
serotoninergic, dopaminergic, and cholinergic 
pathways, it is questionable that dopamine blockade of 
neuroleptic drugs is the only cause of NMS[11]. Second, 
the primary cause of hyperthermia is thought to be 
caused by the dopaminergic blockade that aff ects 
serotoninergic pathways in the hypothalamus. Third, 
the lack of core symptoms of NMS like hyperthermia 
or muscle rigidity in atypical cases of NMS supports 
the probability of diff erent pathophysiological 
explanations[11]. For example, one research group 
reported signifi cantly higher circulatory levels of 
epinephrine and serotonin in patients with NMS during 
the acute phase compared with levels obtained after 
recovery[8]. 

Therefore, these fi ndings suggest that dysfunction 
in these neurotransmitter systems, in addition to 
dopamine, may be involved in the pathogenesis of 
NMS[5-14]. Common risk factors for NMS appear to be 
linked with a number of pharmacologic factors, in 
addition to many clinical and systemic risk factors 
(Table 1)[3-7,10,13-15]. 

Even with immediate identifi cation, NMS causes 
high rates of morbidity and mortality[8]. The reported 
mortality rate is estimated at approximately 10%, 
and it is usually self-limited[6,9], Mortality is lower in 
NMS caused by second-generation antipsychotics 
than in NMS linked to fi rst- generation agents. 
The mortality rate may simply refl ect physicians’ 
awareness and ensuing early treatment. Complications 
from untreated hyperthermia, myoglobinuria, and 
autonomic dysregulation cause most of the untoward 
consequences of the syndrome, and the clinical 

1 Prior history of Neuroleptic Malignant Syndrome 
2 Prior neuroleptic exposure (esp. the use of older, high-potency 

typical neuroleptics) 
3 Rapid increase in dose of drug (rapid titration) 
4 Dehydration 
5 Young age 
6 Male gender 
7 Recent trauma 
8 Agitation 
9 Physical restraint 
10 Iron deficiency 
11 Pre-existing central dopamine abnormalities 
12 Mental retardation 
13 Adjunctive use of lithium 
14 Stress or exhaustion 

 

Table 1. Risk factors for neuroleptic malignant syndrome.
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outcome of those who recover from the syndrome is 
generally good[3]. If unrecognized or untreated, severe 
complications, like aspiration pneumonia secondary to 
obtundation or dysphagia, acute renal failure, cardiac 
arrest and fatal arrhythmias, pulmonary embolism 
secondary to rigidity, disseminated intravascular 
coagulation and thrombocytopenia, or death may 
result[7]. The most vital factor for prognosticating death 
in patients with neuroleptic malignant syndrome (50% 
correspondence rate) is the new onset or worsening of 
renal failure[1,11,12]. 

Treatment of NMS starts with immediate 
identifi cation and withdrawal of antipsychotic 
medications. Patients with NMS require supportive care, 
and several medication interventions, like amantadine, 
bromocriptine, and dantrolene[7]. First, all neuroleptics 
must be discontinued immediately. This poses a 
problem with the depot preparations and generally 
lengthens the course of treatment for these patients. 
Second, patients require supportive care, often in an 
intensive care setting, which includes control of fever 
(antipyretics and cooling sheets), aspiration precautions, 
and deep venous thrombosis prevention; nutritional 
support needs to be addressed[12]. Supportive care 
also includes support of respiratory, cardiovascular, 
and renal functions. Control of blood pressure and 
cardiovascular and autonomic functions may require 
medication and cardiologic consultation. Respiratory 
function may require mechanical ventilation for airway 
protection. Treatment of dehydration, myoglobinuria, 
and renal and electrolyte abnormalities requires 
monitoring of blood chemistries and intravenous 
fl uids. Muscle rigidity leading to ischemia and 
hyperthermia combine to precipitate myoglobinuria, 
which increases the risk of renal failure. Third, there 
are pharmacological treatments for NMS and for 
supportive care. Bromocriptine, a dopamine agonist 
(thought to work to reverse the dopamine receptor 
blockade of neuroleptics), can be administered at a 
dose between 2.5 to 10 mg every 6-8 hours as required 
to resolve the symptoms of NMS. The possible side 
eff ects of bromocriptine include hypotension and the 
potential aggravation of psychosis. In cases of severe 
hypertension, sodium nitroprusside infusion decreases 
blood pressure and reduces core body temperature by 
increasing heat radiation from the skin[12]. Dantrolene, 
which is used as a muscle relaxant in malignant 
hyperthermia associated with anesthesia, has been 
used in NMS to decrease the body temperature[12] and 
muscle rigidity[5] by inhibiting calcium release from the 
muscle sarcoplasmic reticulum. Dantrolene is given 

intravenously at an initial dose of 2 mg/kg followed by 
doses of 1 mg/kg repeated every 6 hours as needed 
to a maximum of 10 mg/kg per day. The reduction of 
the core body temperature should be evident within 
10 minutes after dantrolene administration. Caution 
should be used in administrating dantrolene because 
of its possible hepatotoxicity. Drug interactions with 
calcium channel blockers like verapamil may cause 
severe hyperkalemia, myocardial depression, heart 
block, or death because both medications work through 
the calcium mechanisms of muscle contraction[6,12]. 
Dantrolene and bromocriptine can be administered at 
the same time without any severe side eff ect.

Supportive medications also include the 
benzodiazepines (esp. the use of lorazepam) 
that can be used for the treatment of agitation[5]. 

Anticholinergics may worsen the CNS eff ects of 
delirium, confusion, and hyperthermia and are 
generally not recommended[3,12]. Electroconvulsive 
therapy (ECT) is a potential intervention that can be 
fast acting for NMS. Electroconvulsive therapy is not 
itself a possible risk factor for NMS, especially in cases 
of NMS with catatonic-like symptoms[5,9,12]. 

Pharmacologic treatments of NMS can be 
extended for 1 to 3 weeks to prevent potential 
recurrence of symptoms[12,13]. After the fi rst occurrence 
of NMS, the following question often arises: can the 
patient receive another neuroleptic medication from 
the same therapeutic group again? Reinstitution of 
equipotent neuroleptic results in approximately an 
80% recurrence rate of NMS. Nevertheless, only 10% of 
patients will have NMS if a lower potency antipsychotic 
drug or a lower dose of the initiating antipsychotic is 
used[11]. A lower dose of a low-potency antipsychotic 
can be started 2 to 3 weeks after an episode of NMS 
as long as the patient is carefully monitored and 
followed[5,8,12]. Our patient’s psychotic symptoms did 
not return after the resolution of NMS episode, so 
the challenge to restart antipsychotic medication 
was not a pressing concern. Although successfully 
restarting the same antipsychotic medication has been 
described, the literature also recommends that using 
a diff erent, lower-potency agent is safer[5,8]. Moreover, 
the recurrence of NMS with olanzapine treatment has 
been observed[4]. 

During recent years, “serotonin syndrome” (SS) 
has been reported as a result of serotoninergic 
hyperstimulation due to administration of 
antidepressant medications. The common clinical 



       47Journal of King Abdulaziz University - Medical Sciences  Volume 25 No. 2, 2018    www.jkaumedsci.org.sa

Low Dose-Olanzapine-Induced Neuroleptic Malignant Syndrome in Adolescent, and Literature Review
S.A. Alfakeh

characteristics of serotonin syndrome are changes 
in restlessness, mental status, hyperrefl exia, and 
myoclonus. The overlap of the clinical symptoms of 
olanzapine-induced NMS and SS implies associations 
in their underlying pathophysiology[1]. Additionally, 
the challenges of distinguishing between NMS and SS 
have been well identifi ed. 

To our knowledge, the diagnosis of schizophrenia 
was given to our patient, as reported by his father, by 
his outpatient psychiatrist. However, we do not have 
a medical report to document such. Retrospective 
history provided by his family and our psychiatric 
assessment did not support such a diagnosis.  The 
neuroleptic malignant syndrome can occur with 
atypical antipsychotics like olanzapine especially in the 
presence of risk factors. We should pay attention to this 
rare but potentially fatal complication. Comprehensive 
psychiatric assessment before initiating psychotropic 
medication is essential to determine the nature of 
the psychiatric illness and whether antipsychotic 
medication is an appropriate course of action, as well 
as to provide close monitoring regarding use and 
dosing of antipsychotic medications.

Conclusion

Appropriate caution is indicated when using 
antipsychotic medications, particularly because of 
their widespread usage for psychotic and nonpsychotic 
disorders in the child and adolescent population. 
Despite the fact that antipsychotic agents can be 
eff ective, the possible hazards they pose need to be 
identifi ed and recognized. Although NMS is a rare side 
eff ect due to olanzapine, it can be life-threatening, 
and require prompt recognition and management. 
Appropriate and close monitoring for children and 
adolescents when antipsychotics are prescribed is 
highly suggested. Close communication between 
medical and psychiatric services is crucial in cases of 
NMS.
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