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Abstract: Neuroleptic malignant-like syndrome (NMLS) is a rare but catastrophic complication 

of drug treatment for Parkinson’s disease (PD). Sudden withdrawal and abrupt reduction of 

antiparkinsonian drugs are major risk factors. Just as its name suggests, the clinical features of 

NMLS are similar to neuroleptic malignant syndrome, which is a dangerous adverse response 

to antipsychotic drugs. Both of these conditions can present with hyperthermia, marked muscle 

rigidity, altered consciousness, autonomic dysfunction, and elevated serum creatine-kinase 

(CK) levels. However, we describe a special NMLS case with a slight elevation of CK levels 

and respiratory failure in the full course of her treatment. The patient, a 68-year-old woman 

with a 4-years history of Parkinson’s disease, presented with hyperthermia and severe muscular 

rigidity. During the course of her treatment, her maximum temperature was extremely high 

(above 41°C). At the beginning, the diagnosis of NMLS secondary to dopamine decrease was 

difficult to make, because her initial blood examination revealed that her serum CK levels were 

mildly elevated and decreased to normal range rapidly. Although antiparkinsonian drugs and 

supportive treatment were applied, the patient developed an acute respiratory failure in the early 

course of treatment. This case report highlights that when confronted with Parkinson’s patients 

with high body temperature and muscle rigidity, NMLS should be taken into consideration 

even if there is no CK elevation. Likewise, the need for supportive care is essential, because its 

complications are severe, even such as respiratory failure.
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respiratory failure

Introduction
Neuroleptic malignant-like syndrome (NMLS), first reported in Japan in 1981, is a rare 

complication of drug treatment for Parkinson’s disease (PD).1 This disease is named 

after neuroleptic malignant syndrome (NMS), a dangerous adverse response to anti-

psychotic drugs, due to similar clinical manifestations. The syndrome is characterized 

by such symptoms as hyperthermia, muscle rigidity or tremor, altered consciousness, 

autonomic instability, and elevated serum creatine-kinase (CK) levels.2 The incidence 

rate has decreased year by year due to doctors’ improved knowledge of NMLS. How-

ever, we encountered a patient with NMLS in which the serum CK was mildly elevated, 

and respiratory failure occurred during the early course of treatment.

Case presentation
A 68-year-old woman diagnosed with PD for 4 years was admitted to our hospital with 

chief complaints of hyperthermia and severe muscular rigidity. The patient’s husband 
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reported that she had been on levodopa (600 mg/day), 

entacapone (300 mg/day), and amantadine (300 mg/day) for 

almost 2 years. Before her admission, she visited a clinic 

for progressive impairment of muscular rigidity, where her 

levodopa was decreased to 125 mg/day. After 2 weeks, the 

patient’s husband found that his wife was so stiff that she 

could not even get up on her own. When she was admitted 

to our hospital, the patient was awake, but developed hyper-

thermia of 39.7°C, sinus tachycardia of 116 beats/minute, 

marked muscle rigidity, and aphasia, but her blood pressure 

was in the normal range (130/80 mmHg). Initial laboratory 

tests did not change markedly. Blood examination showed 

a white blood cell count of 8.77 × 109/L (reference range 

3.69–9.16 × 109/L), CK level was mildly elevated at 144 U/L 

(reference range 30–135 U/L). The urine report revealed 

 protein+++ and hematuria+++, suggesting the existence of 

myoglobinuria. The admission blood culture was negative, 

so intercurrent infections were ruled out. The immune-

related and malignant diseases had also been ruled out, 

such as tumor markers (α-fetoprotein/carcinoembryonic 

antigen/Ca125/Ca199/Ca50/squamous cell carcinoma) and 

autoimmune antibodies (double-stranded deoxyribonucleic 

acid/antinuclear antibody/extractable nuclear antigen) were 

within the normal range. By the next day of hospitalization, 

the diagnosis of probable NMLS secondary to dopamine 

reduction was made, and her levodopa was increased to 

600 mg/day. The next day, her CK level had decreased to 

the normal range (Table 1), but the patient deteriorated, 

with altered levels of blood pressure (160/100 mmHg) and 

a high fever with a peak temperature above 41°C. On day 3 

of her hospital admission, she suddenly developed an acute 

respiratory failure (45 breaths per minute, oxygen and carbon 

dioxide partial pressure were 7.55 kPa and 3.79 kPa through 

nasal catheter, respectively) and disturbance of conscious-

ness (Glasgow Coma Scale score of 4). Her husband agreed 

to endotracheal intubation and the patient was transferred 

to the intensive care unit. Cranial computed tomography 

and magnetic resonance imaging showed atrophic changes 

and small focal ischemia. Finally, the patient died of lung 

infection and heart failure 10 days later.

Discussion
NMLS is a neurological emergency, with significant morbid-

ity and mortality. Although the incidence rate has decreased 

year by year due to doctors’ improved knowledge of NMLS, 

studies have shown that mortality in NMLS is between 

10% and 30%.2 Sudden withdrawal and abrupt reduction 

of antiparkinsonian drugs are major risk factors, especially 

dopamine. Mounting case reports have demonstrated that 

many other events may induce NMLS in PD patients, such as 

dehydration, intercurrent infection, the use of cholinesterase 

inhibitors, rapid switchover from bromocriptine to pergolide, 

constipation, and enteral nutrition, because high dietary pro-

tein intake can impair the absorption of levodopa.3–7 However, 

there have been reports that a deterioration in parkinsonian 

symptoms alone may induce NMLS also.8 Biochemical 

studies have shown that low levels of dopamine metabolite 

(homovanillic acid) in the cerebrospinal fluid may correlate 

with the possibility of developing NMLS regardless of the 

dosage of levodopa.9 In our patient, the sudden decrease of 

levodopa may have been the primary cause.

Clinically, NMLS may also be referred to as parkinsonism–

hyperpyrexia syndrome. It is characterized by such symptoms 

as hyperthermia, marked rigidity or tremor, and elevated 

serum CK levels. Actually the serum CK level does not 

increase dramatically in each case, so this has not been con-

sidered a major diagnostic criteria for NMLS. Sometimes, 

hyperthermia is an initial symptom. A retrospective study in 

PD patients with NMLS showed that there were no significant 

relationships among fever, consciousness disturbances, and 

serum CK levels, which is the same as NMS in psychopaths.8 

In some exceptional cases of NMS, CK elevation and emer-

gence of muscle rigidity do not appear at the same time. The 

former is common in the early stage, which may be a useful 

indicator for early detection of NMS.10 In addition, some 

NMLS cases without fever or altered consciousness have also 

been reported.8 During the course of our patient’s treatment, 

her maximum temperature was extremely high (above 41°C). 

However, what was different in our patient was that her CK 

levels never rose obviously, which contrasts with high serum 

CK levels in NMLS. However, a review of NMS cases asso-

ciated with clozapine revealed that NMS may present with 

milder CK elevation.11 Since it had been 2 weeks since onset 

of symptoms when the patient came to our hospital, there 

might have been a high CK level at an earlier stage, which 

decreased to the normal range when she was admitted to our 

Table 1 Changes of different enzymes

Day of 
admission

Creatine kinase 
(normal:  
30–135 U/L)

Creatine 
kinase MB 
(normal:  
0–16 U/L)

Lactate 
dehydrogenase 
(normal:  
313–618 U/L)

1 144 12 633
2 125 11 307
3 97 11 812
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hospital. As for the treatment, intravenous fluid infusion, body 

cooling, and reinstating antiparkinsonian drugs to the same 

amount before the onset of NMLS immediately, are the three 

main treatment measures for NMLS. Vitamin B
1
 can be added 

as an adjunctive therapy to avoid induction of Wernicke’s 

encephalopathy. Bromocriptine, dantrolene sodium, and apo-

morphine serve as three important adjuvant drugs that have 

been reported to be effective. Dantrolene sodium has been 

reported to reduce marked muscle rigidity for its inhibition 

of the release of calcium from the sarcoplasmic reticulum.7 

In this case, respiratory failure occurred in the early course 

of NMLS due to chest-wall rigidity. Therefore, supportive 

care in NMS is uncontroversial. Sometimes, admission to 

the intensive care unit is necessary due to the nature of the 

required monitoring and supportive treatment.

To prevent NMLS, there are two aspects requiring 

attention. Firstly, in order to improve patients’ poor com-

pliance with taking medicine, health education must be 

enhanced. Doctors should remind their PD patients not to 

withdraw or decrease their antiparkinsonian drugs without 

authorization. Also, if there is a sudden higher temperature 

in relation to a recent reduction in medication dose, patients 

should contact their doctor immediately, for timely treatment 

can reduce the mortality significantly. Secondly, the doctor 

must be cognizant of the narrow safety margin for antipar-

kinsonian drugs, for even a small reduction in these can 

induce NMLS, especially during acute illness and hospital 

admissions. When doctors are in these situations, awareness 

of this disease is most important, because prompt treatment 

with oral or nasogastric levodopa or subcutaneous apomor-

phine is life-saving.

Conclusion
It has been well accepted that elevation of CK levels is one of 

the symptoms of NMLS in PD patients, but there are excep-

tional cases, like the case we describe here. For this reason, 

physicians should take into consideration the possibility of 

NMLS when confronted with Parkinson’s patients with high 

body temperature, even if there is milder CK elevation. In 

addition, supportive care in NMS is necessary to prevent 

complications.
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