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Abstract

Neuroleptic malignant syndrome is a potentially fatal complication of neuroleptic treatment.
1t is characterized by a variety of signs and symptoms associated with autonomic instability, and
hypothalamic and extrapyramidal dysfunction. Since other medical disorders may mimic its clinical
presentation, the accurate recognition of this syndrome in the medical setting is oflen a diagnostic
dilemma. Three medically ill patients with a clinical presentation suggestive of neuroleptic
malignant syndrome are presented here. The authors discuss the complexity of making the diagnosis,
and offer a brief review of the literature.

Since it was first described in 1960, approximately 1000 cases of neuroleptic
malignant syndrome (NMS) have been reported in the literature (1-2). Although the
precise pathophysiology is not well understood, NMS is widely recognized as a
potentially fatal complication of treatment with neuroleptic agents. Studies suggest
that it is related to decreased central dopaminergic activity, most commonly precipi-
tated by dopamine D2 receptor blockade in the striatal and hypothalamic systems
(3).

Experts have not been able to identify accurately a subpopulation at increased
risk for developing the syndrome. However, a genetic component of NMS vulnerabil-
ity has been hypothesized, and a recent familial case report proposes that NMS
susceptibility may be, in part, a heritable characteristic (4). Case reviews suggest that
risk factors for developing NMS include: 1) previous history of NMS, 2) intramuscular
delivery and/or abrupt increase in rate or total dosage of neuroleptic agent, 3)
antecedent dopamine agonist or anticholinergic medication withdrawal, 4) concur-
rent use of other psychotropic drugs, 5) ethanol abuse or dependence, 6) pre-existing
brain pathology, 7) concomitant medical or neurological illness, 8) dehydration, and
9) psychomotor agitation (5-7). Gender ratio of NMS is approximately 2:1 male:
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female, with an average age of onset of 38-40. Risk factors for NMS are summarized
in Table 1.

Diagnosis of NMS requires differentiation from clinically similar syndromes
including the serotonin syndrome (8-9), monamine oxidase inhibitor-induced hyper-
tensive crisis, malignant hyperthermia, heat stroke, and lethal catatonia (10-11).
Various medical and neurological illnesses may also resemble NMS, therefore,
differential diagnosis of this syndrome in a medical setting may be problematic (12).
Investigators have outlined diagnostic criteria to assist in distinguishing NMS from
other clinically similar entities (7,12). The major criteria are based on the presence of
1) autonomic instability, 2) extrapyramidal dysfunction, 3) hyperthermia, and 4)
clouded consciousness. In addition, a variety of abnormal laboratory values have been
outlined as minor criteria; 1) elevated serum creatine kinase (CK) activity over 1000
U/liter, 2) white blood cell count (WBC) over 15.0 X 10° E/liter, 3) elevated liver
enzymes, 4) myoglobinuria, 5) electrolyte abnormalities, and 6) diffuse slowing on
electroencephalogram (13). Diagnostic criteria for NMS are summarized in Tables 2
and 3.

Treatment for NMS includes prompt recognition of the syndrome, immediate

TABLE 1.

Application of Risk Factors for NMS

Case #1 Case #2 Case #3
Demographic
Sex M M M
Age 67 72 35
Psychiatric Diagnosis MR MR/CS OBS
Neuroleptic Related
Maximum dose (mg/24 hours)' 7 2.5 5
Initiated/Increased dose yes no yes
Potency high high high
Route IM oral oral
Polypharmacy (psychotropics) yes yes no
Medical / Neurological Status
Psychomotor agitation yes no ) yes
Concurrent illnesses yes yes yes
Preexisting brain pathology yes yes yes
Alcohol/Substance abuse no no no
Dehydration yes no no
Previous NMS ? ? no
Iron deficiency anemia? yes no no

!Case #1 received a combination of trifluperazine 10 mg and haloperidol 14 mg over a period
of 48 hours.

2Although controversial, low serum iron has been reported as a potential risk factor for NMS
(18).

Abbreviations: IM; intramuscular—MR; mental retardation—CS; chronic schizophrenia—
OBS; organic brain syndrome.
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discontinuation of psychotropic medications, and institution of supportive therapy.
Dopaminergic agonists such as bromocriptine, amantadine, L-dopa, and calcium
channel blockers, such as dantrolene sodium, have demonstrated effectiveness in
resolution of the symptoms, and reduction in associated mortality (14). A mortality
rate of 20-30% secondary to complications (pulmonary, renal, cardiovascular) has
been reported in untreated cases (15).

We report three patients who presented to the medical service with fever, and
unexplained elevated serum CK. Following psychiatric consultation, one case was
diagnosed with NMS, and the possibility of NMS was ruled out in another. Assess-
ment for NMS in the third patient was difficult due to a complex medical presenta-
tion.

CASE #1

A 67-year-old man was transferred from a nursing home to University Hospitals of
Cleveland for evaluation and treatment of a right lower extremity fracture. The patient’s past
medical history was significant for gastrointestinal bleeding and iron deficiency anemia. His
psychiatric history was remarkable for mental retardation secondary to a febrile illness at age
four. Before admission the patient had been receiving furosemide 20 mg daily, iron sulfate 300
mg twice daily. His treatment also included nortriptyline 25 mg twice daily and trifluperazine 2
mg twice daily for psychological and behavioral abnormalities.

On day three of hospitalization, following an orthopedic procedure, the patient demon-
strated increasing agitation, and haloperidol in a dosage of 2 mg oral or intramuscular every 4
hours as needed, and benztropine were added to his admission medications. Over the next two
days, he received a total of 14 mg intramuscular haloperidol and 2 mg intramuscular
trifluperazine in addition to his standing regimen. Subsequently, the patient developed motor

TABLE 2.

Application of Keck’s Diagnostic Criteria of NMS

Case #1 Case #2 Case #3

Major Criteria .
Hyperthermia (> = 38°C) yes yes yes
Extrapyramidal Dysfunction' yes no yes
Autonomic Dysfunction? yes no yes
Minor Criteria®

Clouded Consciousness yes no yes
Serum CK > 1000 U/liter yes yes yes
WBC > 15.0 X 10 9E/liter yes yes no

"Two or more of the following: muscular rigidity; dystonic reaction; cogwheeling; parkinson-
ism.

?Two or more of the following: fluctuating blood pressure; tachycardia; tachypnea; diaphoresis;
urinary incontinence.

%In the absence of one of the three major criteria, probable diagnosis is still permitted if the
patient clearly meets the two remaining major criteria, and displays one of the minor criteria.
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TABLE 3.

Application of Caroff’s Diagnostic Criteria of NMS
Case #1 Case #2 Case #3

Neuroleptic treatment within 7 days of onset (2—4

weeks for depot preparations) yes yes yes
Hyperthermia (> = 38°C) yes yes yes
Muscle rigidity yes no yes
Five of the following
Altered mental status yes yes yes
Tachycardia yes no yes
Hyper/hypotension yes no yes
Tachypnea/Hypoxia yes no no
Diaphoresis/Sialorrhea yes no yes
Dysarthria/Dysphagia yes no ?
Tremor yes yes no
Incontinence no no no
CK elevation yes yes yes
Myoglobinuria no no no
Leukocytosis yes yes no
Absence of other etiologies yes no no

dysfunction, aspiration pneumonia, and became increasingly confused. Antibiotic therapy was
initiated to treat the pneumonia.

At psychiatric consultation the patient was diaphoretic, with an oral temperature of
38.9°C, pulse of 104/min, respiration of 32/min, and fluctuating blood pressure between
160/90 to 108/50 mmHg. Mental status examination revealed confusion, disorientation, and
an inability to communicate verbally. Neurological examination demonstrated marked extra-
pyramidal signs, including increased muscle tone, with diffuse tremor, cogwheeling, and
lead-pipe rigidity in the upper extremities. Serum chemistries revealed a CK level of 1267
U/liter, leukocytosis (15.0 X 109 E/liter), and normal electrolytes. A tentative diagnosis of
NMS was made. All psychotropic medications were discontinued, supportive therapy was
initiated, and oral bromocryptine 2.5 mg three times daily was initiated along with supportive
therapy.

Over the following four days the patient’s mental status cleared, extrapyramidal symp-
toms resolved, and vital signs stabilized (temperature 36.6°C, pulse 72/min, respiration
12/min, and blood pressure 120/70 mmHg). Laboratory values normalized, with a CK of 123
U/liter, and WBC of 7.70 X 10 E/liter. Bromocriptine was discontinued, and following a full
course of antibiotic therapy for pneumonia the patient was discharged in improved condition.

CASE #2

A 72 year old man with a preadmission diagnosis of chronic schizophrenia and mental
retardation was hospitalized for evaluation and treatment of weakness, lethargy, and fever of
unknown origin. His past medical history was significant for parkinsonism, hypertension,
emphysema, with chronic bronchitis, and a hearing deficit. Past surgical history included a
transurethral prostatectomy, and cholecystectomy. Medications on admission included verapa-
mil 240 mg daily, fluphenazine 2.5 mg daily, benztropine 1 mg daily, and oral analgesics.
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Admission findings included temperature of 40°C, blood pressure of 118/70 mmHg, pulse
96/min, and respiration 26/min, a marked hearing deficit, and mild parkinsonism (increased
muscle tone and tremor). Blood tests were notable for WBC of 34.5 X 10° E/liter, increased
liver enzymes (lactate dehydrogenase 271 U/liter, alkaline phosphatase 236 U/liter, gamma
glutamyl transferase 307 U/liter, aspartate amino-transferase 102 U/liter, and alanine
aminotransferase 125 U/liter), and serum CK of 4543 U/liter (with negative MB). Electrocar-
diogram did not reveal any ischemic changes, and septic work-up (cerebrospinal fluid, blood
and urine cultures, and chest X-ray) was unrevealing.

Empiric antibiotic therapy for presumed hepatobiliary infection was initiated. Over the
following day, the patient defervesced (temperature 36.6°C), with a marked drop in serum CK
(1467 U/liter) and WBC (17.4 X 10° E/liter). However, a psychiatric consultation was
obtained to evaluate for NMS. On mental status examination, the patient was alert, oriented,
but unable to communicate effectively because of his hearing deficit. There was no evidence of
acute behavioral or psychological abnormality. In the absence of acute psychotic symptoms,
discontinuation of fluphenazine was recommended. Over the subsequent four days, the patient
continued to improve, and at the time of discharge from the hospital, his serum CK was 398
U/liter WBC was 7.5 X 109 E/liter, and liver enzymes were close to normal.

CASE #3

A 35-year-old man with acquired immunodeficiency syndrome (AIDS) dementia complex
and hypertension entered the hospital for evaluation and treatment of new-onset lethargy,
weakness, and peripheral neuropathy. His past psychiatric history was significant for depres-
sion and one suicide attempt (medication overdose). Medications on admission included
fluconazole, acyclovir, trimethoprim, and dapsone. General physical and neurological examina-
tion did not reveal any significant abnormalities. On mental status examination, he exhibited
marked anxiety and agitation, with mild cognitive deficits (impaired memory and concentra-
tion), but otherwise he was free of psychotic or depressive symptoms. Admission laboratories
were remarkable only for a serum CK of 634 U/liter, WBC of 2.5 x 10° E/liter, and lactate
dehydrogenase of 353 U/liter.

Early in the course of hospitalization, the patient’s anxiety and agitation worsened, and he
became extremely combative and uncooperative with diagnostic procedures. Haloperidol, up
to 5 mg daily, was used for sedation, and after receiving a total of 30 mg over six days, his
physical and mental condition deteriorated markedly. Temperature increased to 38.0°C, with
fluctuations in blood pressure from 110/60 mmHg to 120/80 mmHg, and pulse rate up to
140/min. The patient also developed lead-pipe rigidity in the extremities, hyperreflexia, and
diaphoresis. Organic workup of his symptoms was noncontributory, with negative blood, urine
and cerebrospinal fluid studies. Chest X-ray was normal, and head magnetic resonance
imaging was remarkable only for mild atrophic changes.

At psychiatric consultation mental status examination revealed confusion, stupor, and
impaired speech. Repeated chemistries were remarkable for a serum CK of 501 U/liter and
WBC 4.2 x 107 E/liter. The possibility of NMS was raised, and haloperidol was discontinued,
with modest improvement in mental status, autonomic dysfunction, and extrapyramidal
symptoms over the next three days. The patient became afebrile with a temperature of 36.5°C,
alert, and was able to follow verbal commands. Two days later, the patient was started on
amphotericin B for a presumed fungal infection of the central nervous system, and after five
days phenothiazine derivatives were added to his regimen to manage the gastrointestinal side
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effects of the antifungal agent. Subsequently the patient became febrile and stuporous, his
motor and autonomic function deteriorated, and serum CK increased to 1161 U/liter.

Follow-up psychiatric consultation, once again, suggested the possibility of NMS and
recommended abrupt withdrawal of phenothiazines. Despite the discontinuation of the
neuroleptic agent, no significant improvement followed, and the patient was transferred to the
intensive care unit and subsequently discharged to an intensive nursing care facility.

DISCUSSION

First described in the literature by Delay and Deniker (16), as a serious
complication of treatment with neuroleptics, NMS is characterized by hyperthermia,
parkinsonism, and elevated serum CK. However, retrospective studies have demon-
strated that this syndrome is easily confused with other clinical problems in compli-
cated medical patients (17). Our cases illustrate the difficulties of diagnosing NMS in
patients with concomitant medical illness.

Diagnosis of NMS in case #1 was based on consideration of multiple factors. His
risks for developing NMS included receiving intramuscular high potency neuroleptic
(haloperidol) and increased doses of trifluperazine in the setting of a pre-existing
brain pathology (mental retardation) and other concurrent risk factors (see Table 1).
Evaluation of his clinical presentation satisfied both Keck and Caroff’s diagnostic
criteria of NMS (see Tables 2 and 3). Although fever could have been attributed to
the pneumonia, the patient’s medical condition could not explain the severe parkin-
sonism and autonomic instability. Marked resolution of the symptoms following
abrupt withdrawal of neuroleptics, and institution of supportive therapy and treat-
ment with bromocriptine, further supported the diagnosis of NMS. Finally, elevated
serum CK may have been secondary to bone fracture, but the dramatic drop in CK
level following discontinuation of haloperidol and trifluperazine also favored the
diagnosis of NMS. It is of note that this patient presented with a history of iron
deficiency anemia, which has been reported by some investigators as a potential risk
factor for NMS (18).

In contrast to patient #1, NMS was ruled out in patient #2 following consider-
ation of his symptoms, clinical course, and lack of the significant risk factors (see
Tables 1-3). The patient had a history of chronic schizophrenia and mental retarda-
tion, but the absence of any recent change in the dose or route of administration of
fluphenazine made the diagnosis of NMS less likely. The mild extrapyramidal
symptoms in this patient, although suggestive of NMS, may have been due to his
pre-existing parkinsonism. Furthermore, the course of this patient’s illness was not
typical for NMS. Recent studies have shown that the mean duration of NMS following
appropriate treatment is 6.8 days (19). Thus, the rapid resolution of fever, leukocyto-
sis, and liver enzyme alterations were more likely due to antibiotic therapy for the
presumed biliary tract infection, rather the discontinuation of fluphenazine.

The presentation and clinical course of patient #3 illustrates a diagnostic
dilemma. Despite this patient’s young age, his concurrent brain pathology (AIDS-
dementia complex) put him at high risk for NMS when exposed to high potency
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neuroleptics (6). His clinical course is consistent with NMS by both Keck and Caroff’s
diagnostic criteria (see Tables 2 and 3). Furthermore, the remission and relapse of
symptoms after withdrawal of haloperidol and initiation of phenothiazine derivatives
respectively, also favor the diagnosis of NMS. However, it is difficult to distinguish the
neuroleptic side effects from symptoms of AIDS-dementia complex. Human immuno-
deficiency virus (HIV) infection has been associated with subacute encephalitis and
aseptic meningitis characterized by mental confusion progressing to dementia, fever,
metabolic abnormalities, fatigue, and movement disorder (20). Therefore, the
hyperthermia, motor dysfunction, and altered sensorium in this patient could be
attributed to HIV encephalopathy, especially in the view of the overall progression of
the symptoms even after the final withdrawal of phenothiazine derivatives.

These three cases illustrate the difficulties that clinicians face in accurate
identification of NMS in the medically ill. Careful review of the temporal relation-
ships of drug administration and the sequence and nature of clinical manifestations
as the syndrome evolves, facilitate the diagnosis. Even when diagnostic uncertainty
exists, we propose that in high-risk patients, neuroleptic medications should be
withheld, and non-neuroleptic treatment strategies be considered to control the
residual behavior problems.
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