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Neuroleptic Malignant Syndrome: 
Successful Treatment with Bromocriptine 
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Introduction 
The neuroleptic malignant syndrome (NMS) is 
a potentially fatal complication of antipsychotic 
drugs and is characterized by severe muscle rig- 
idity, hyperpyrexia, and autonomic dysfunc- 
tions (Delay and Deniker 1968). The pathogen- 
esis of NMS is considered to be related to 
dopamine-receptor blockade in the basal ganglia 
and hypothalamus (Marsden and Jenner 1980; 
Henderson and Wooten 1981). Various thera- 
peutic strategies have been employed, including 
conventional antiparkinsonian agents and dan- 
trolene, but a specific treatment remains unclear 
(Caroff 1890; Smego and Durack 1982). Re- 
cently, a successful use of the dopamine-recep- 
tor agonist bromocriptine was reported in three 
cases with NMS (Granato et al. 1983; Mueller 
et al. 1983; Zubenko and Pope, 1983). This 
report describes a case in which bromocriptine 
was administered successfully to a patient with 
NMS induced by haloperidol. Some pathoge- 
netic aspects of this syndrome are discussed. 
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Case Report 
A 17-year-old man, who had been healthy until 
September 1983, gradually developed a psy- 
chosis with paranoid symptoms. In the begin- 
ning of December he was treated with cis-clo- 
penthixol orally (maximum daily dose 16 mg). 
Three days later, severe catatonic and dystonic 
symptoms occurred, which forced urgent hos- 
pitalization. After one injection with 40 mg or- 
fanedrine im, dystonic symptoms disappeared 
with 20 min. However, the patient became pro- 
gressively psychotic, with paranoid delusions 
and aggressive behavior, but had normal phys- 
ical and neurological findings and normal he- 
matological, blood biochemical, and urinary 
laboratory values. Upon treatment with high doses 
of benzodiazepines, anxiety and aggressive be- 
havior became markedly reduced, but psychotic 
symptoms persisted. Subsequently, he received, 
within 1 week, two injections of 10 mg halo- 
peridol im, after which his psychotic state clearly 
improved, without the occurrence of any extra- 
pyramidal side effects. It was then decided to 
treat him with haloperidol decanoate (total dose 
in 1 week, 150 mg) in combination with the 
anticholinergic drug dexetimide. Within 3 days 
after the second injection (100 mg haloperidol 
decanoate), severe extrapyramidal symptoms 
developed with mask-like facies, generalized 
muscle rigidity, impaired swallowing, hyper- 
salivation, and obtundation. His sensorium, 
however, remained clear. The patient's tem- 
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perature had risen to 39°C, the serum creatine 
phosphokinase (CPK) rose to 1790 U/liter (nor- 
mal < 40 U/liter), and serum transaminases 
slightly increased. Despite treatment with dex- 
amethasone, benzodiazepines, and anticholin- 
ergics on an intensive care unit for 2 weeks, his 
clinical status did not change. 

On February 2, 1984, he was transferred to 
the Department of Neurology of University Hos- 
pital under the preliminary diagnosis of NMS. 
On admission, the serum concentration of halo- 
peridol was at the lower end of the therapeutic 
range (1.4 I~g/liter; normal 1-20 p,g/liter). No 
physical abnormalities were found. His body 
temperature was 38.5°C. On neurological ex- 
amination, generalized muscle rigidity with 
tremor of the hands, hypersalivation, and ob- 
tundation were observed. CT scan examination 
revealed no abnormalities. Serum transaminases 
were slightly increased and serum CPK mark- 
edly increased. The patient's homovanillic acid 
(HVA) level in cerebrospinal fluid (CSF), de- 
termined by means of high-pressure liquid chro- 
matography in conjunction with electrochemical 
detection, was slightly decreased (28 ng/ml; 
normal 30-50 ng/ml). In view of the lack of 
response to conventional medications and the 
lowered levels of HVA, it was decided to treat 
the patient with oral bromocriptine. On the sixth 
day of admission (Figure 1), bromocriptine was 
started in a dose of 1.25 mg twice daily. On 
subsequent days, the dose was gradually in- 
creased to maximal, 20 mg/day on day 13. As 
can be inferred from Figure 1, a sharp decrease 
of plasma prolactin values (< 0.01 U/liter) oc- 
curred during treatment with bromocriptine, 
whereas serum CPK and body temperature re- 
turned to normal values within 1 week. By day 
14 of bromocriptine treatment (5 mg qd), muscle 
tone and tremor were markedly improved, the 
patient was alert and conversing; hypersaliva- 
tion and profuse diaphoresis had disappeared. 
During the subsequent weeks of bromocriptine 
treatment, the level of HVA normalized (day 
28, 35 ng/ml), as did liver function parameters. 
Only mild muscular rigidity remained. After 
discontinuation of bromocriptine (day 56), the 
clinical status of the patient remained un- 

changed. He was discharged 2 weeks later (day 
71) with normal laboratory values (CPK, trans- 
aminases, HVA, prolactin), mental status, and 
neurological results, except for very mild mus- 
cular rigidity. Outpatient's control 4 weeks later 
revealed completely normal muscle tone. 

Discussion 

Our patient manifested various features typical 
of NMS, with extrapyramidal rigidity, auto- 
nomic dysfunction, and hyperthermia. The el- 
evated serum transaminases and marked in- 
crease of serum CPK, which were present in 
our patient and have been noted in many cases 
of NMS, may be due to disturbances in liver 
function, although a relation to damage of other 
tissues cannot be excluded (Smego and Durack 
1982). The marked decrease of plasma prolactin 
levels during treatment with bromocriptine is 
likely due to stimulation of dopaminergic re- 
ceptors present in the pituitary and involved in 
prolactin secretion. 

With respect to the pathogenesis of this dis- 
order, several authors have compared NMS with 
malignant hyperthermia (MH), because both 
syndromes share the features of hyperpyrexia 
and muscular rigidity (Meltzer 1973). In MH, 
however, a genetically determined disturbance 
exists in the contraction of skeletal muscle (Britt 
1974), whereas the pathogenesis of NMS is 
thought to be related to central dopaminergic 
blockade resulting in a dopaminergic hypoac- 
tivity. The latter is consistent with the fact that 
the neuroleptic potential for inducing NMS seems 
to parallel antidopaminergic potency and agrees 
with the observations that NMS can be caused 
by dopamine-depleting drugs (Burke et al. 1981) 
after discontinuation of a levodopa/carbidopa 
combination (Toru et al. 1981) or other anti- 
parkinson drugs (Henderson and Wooten 1981). 

Assuming that central dopaminergic hypoac- 
tivity is involved in the pathogenesis of MNS, 
the reported beneficial effects of treatment with 
carbidopa/levodopa combination or amantadine 
can easily be understood. The time course be- 
tween the administration of the neuroleptics and 
the occurrence of the NMS suggests that factors 
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other than the acute effects of the neuroleptic 
are operative in the initiation of the syndrome. 
The physical state of the patient at the time of 
drug exposure may be a factor in determining 
the onset of NMS (Itoh et al. 1977). Further- 
more, exposure to neuroleptics may initiate de- 
velopment of supersensitivity at both the pre- 
synaptically and postsynaptically located 
dopaminergic receptors. This supersensitivity at 
the presynaptic level may result in decreased 
dopamine output, and consequently, in lower 
HVA levels. The observed initially lowered HVA 
level in the CSF of the present patient supports 
this assumption, although Tollefson and Garvey 
(1984) have reported an increased level of HVA 
in the CSF of an NMS patient. Moreover, sub- 
normal concentrations of HVA in CSF have also 
been reported in patients who developed extra- 
pyramidal signs while receiving antipsychotic 
agents (Chase et al. 1970); and blood levels of 
HVA decrease during neuroleptic treatment 
(Pickar et al. 1984). It may be that the super- 
sensitivity at the presynaptic level contributes 
to the marked dopaminergic hypoactivity, which 
is presumably present in patients with NMS. In 
our patient, HVA levels normalized in the course 
of treatment with bromocriptine, suggesting a 
normalization of the dopaminergic receptor sys- 
tem at the presynaptic site that parallels the re- 
duction of muscle rigidity. 

Whether or not the changes at presynaptically 
located dopaminergic receptor systems are per- 
tinent to the symptoms of the NMS remains to 
be elucidated. The same holds for the site of 
action of bromocriptine with respect to its ben- 
eficial effect in NMS. This drug can stimulate 
postsynaptically located dopamine receptor sys- 
tems, but evidence has been presented that bro- 
mocriptine can more potently activate certain 
dopaminergic receptors presumably present at 
the presynaptic level (Kirfdy and Van Ree 1984). 
Thus, at present, it is not clear whether dopa- 
minergic receptors located presynaptically or 
postsynaptically, or both, are involved in the 
pathogenesis of NMS. 

In conclusion, the described patient repre- 
sents an underdiagnosed and potentially lethal 
side effect of treatment with certain neurolep- 

tics. The symptoms of the neuroleptic malignant 
syndrome disappeared after treatment with bro- 
mocriptine for several weeks. Although it is likely 
that this clinical improvement is due to bro- 
mocriptine treatment, a spontaneous remission 
cannot be excluded in view of the natural course 
of this syndrome. Nevertheless, the present and 
previous data favor bromocriptine for treatment 
of NMS. In case of severe hyperthermia, bro- 
mocriptine may be combined with dantrolene 
(Granato et al. 1983; Editorial 1984). However, 
administration of bromocriptine should be done 
carefully, as this drug might induce a new psy- 
chotic episode, and some patients may experi- 
ence nausea and vomiting, increasing the risks 
of aspiration (Thorner et al. 1980). 

The authors wish to express their thanks to W. Nelis, psy- 
chiatrist at the Lucas Hospital at Apeldoom, for his will- 
ingness to comment on the manuscript critically. 
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Platelet Monoamine Oxidase Inhibition by 
Deprenyl and Tranylcypromine: 
Implications for Clinical Use 

George M. Simpson, Eric Frederickson, Ruby Palmer, Edmond Pi, 
R. Bruce Sloane, and Kerrin White 

Introduction 

The upsurge of research with monoamine oxi- 
dase inhibitors (MAOIs) has raised two meth- 
odological issues with important clinical and 
theoretical implications: the adequacy of dosage 
and the usefulness of platclet monoamine oxi- 
dase (MAO) inhibition as an index of adequate 
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treatment. For example, the work of Robinson 
et al. (1978) and Georgotas et al. (1983) with 
phenelzine has suggested that antidepressant ef- 
fects occur with dosages of about 1 mg/kg/day, 
or platelet MAO inhibition of >80%, and that 
the time course of enzyme inhibition parallels 
that of clinical improvement. 

However, MAOIs have other effects besides 
enzyme inhibition, and it is far from clear that 
this is the mechanism of overriding therapeutic 
importance (Hendley and Snyder 1968; Karoum 
et al. 1982). Even if it were, the key variable 
would presumably be brain MAO activity, and 
the use of platelet MAO as a model would still 
pose problems, For example, platelet MAO is 
almost exclusively of the B type, which is pref- 
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