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Abstract

the prevalence of these strategies.

CASE REPORT

A 28-year-old male with a nine-year history of paranoid
schizophrenia, and no prior history of NMS, was receiving
aripiprazole for seven months, his usual dose being 400 mg
a month. He had received 600 mg every three weeks for two
subsequent doses due to his lack of response at 400 mg a month,
thought related to his metabolism of the parent compound, and/
or his obesity and large stature, but his insurance refused to
approve such high, frequent dosing, and he was returned to 400
mg a month for four months prior to his inpatient presentation.
Despite medication compliance and ACT team involvement,
he never reported a resolution of delusional thinking, and was
hospitalized after he began confronting neighbors and making
bizarre statements that were driven by his paranoia. Further, his
parents specifically requested a trial of clozapine. Clozapine was
started on day one of his hospital stay, 12 days after his latest
aripiprazole injection. By day eight of hospitalization, clozapine
was escalated to 200 mg daily, and by the following evening,
the patient developed obtundation, confusion, was oriented to
person only. He was noted to also have an oral fever of 101.9,
and tachycardia ranging from 112-124, yet no general muscle
stiffness on exam. Creatinine phosphokinase level was 1846 U/L,
and reached a high of 4238 one day later. All oral medications
were discontinued except as needed lorazepam, and he was
transferred to the medical ward for supportive care.

The patient received intravenous hydration, as needed
lorazepam, and supportive measures. He recovered within
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Traditionally, patients who are considered treatment-resistant, or who present with more severe symptoms, are often considered for clozapine therapy.
The combination of clozapine with another SGA, or on FGA, is also commonly utilized for such severe cases, and may be considered standard-of-care given

The following case report involves a chronically symptomatic schizophrenic who developed NMS on a combination of long acting injectable aripiprazole
and clozapine. A review of the literature regarding clozapine associated NMS in combination with other agents vs. monotherapy indicates that, at least based
on case reports, it is possible that combination clozapine-aripiprazole therapy may convey a higher risk of NMS than either agent as monotherapy.

ten days, and was challenged upon return to psychiatry with a
trial of brexpiprazole. The dose was escalated to 4 mg twice
a day by week two, with better symptom control. The patient
remains on the combination of aripiprazole 400 mg monthly and
brexpiprazole 4 mg bid, six months after discharge. This patient’s
NMS is typical of clozapine-induced NMS in that it followed rapid
escalation of dose, he had no stiffness, and a brief low-grade fever
that resolved within eight hours.

DISCUSSION

Early hopes that clozapine would be devoid of the risk
of neuroleptic malignant syndrome (NMS) were dispelled
with the first case report in 1986 [1]. However, some authors
have suggested that NMS associated with second generation
antipsychotics (SGA) is characterized by a lower rate of
occurrence, and a lesser degree of clinical severity than first
generation (FGAO cases [2,3]. The consensus that SGA-induced
NMS is associated with less frequent lethal outcomes has been
disputed, and a recent chart review also challenged the notion
that SGA’s are less likely to cause NMS. The authors noted
in particular the risks associated with poly pharmacy, and
with aripiprazole. [4]. Further, clozapine-, aripiprazole- and
amisulpride-induced NMS may present with atypical features
more frequently than cases of other SGA-associated NMS. The
atypical features reported include less intense extra pyramidal
symptoms, and/or a lower degree fever. It has also been noted
that 5.5% of reported cases of SGA-NMS were lethal, thus,
the mortality rate seems to be much lower for SGA-NMS than
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previous estimates of 10-20 % among cases of FGA-NMS [5].
Yet it is more likely that the lower mortality rates with SGA use
simply reflect greater clinician awareness, and a trend towards
earlier detection and intervention. It is a fair assumption that
the majority of NMS cases are not reported to manufacturers
nor submitted to journals as case reports. Thus, relying on the
case report literature may be easily criticised for not reflecting
true rates. An unremarkable case that resolves with prompt
discontinuation of the offending agent and supportive care would
contribute nothing new to the literature. Thus, it is possible that
case reports disproportionately represent those incidences
involving more than one antipsychotic or atypical feature, due
to the uniqueness of those cases. Therefore, accepting that the
true occurrence will always remain unknowable, we have only
the literature and manufacturers’ databases for what insights can
be discerned. Of the 47 case reports of clozapine associated-NMS,
13% were administered lithium as well, while 11% were co-
administered another mood stabilizer or anticonvulsant (such as
valproate agents, carbamazepine, oxcarbazepine, or lamotrigine).
Further, one prior review (when there were 36 known cases
of clozapine induced NMS) found that 50% of those patients
had experienced at least one prior episode of NMS [5]. Though
NMS has been reported with the co-administration of clozapine
with olanzapine, risperidone, haloperidol, orziprasidone,
(and one report involved the co-administration of clozapine
with haloperidol, divalproex, and fluphenazine decanoate)
aripiprazole seems to covey a heightened risk of NMS when
combined with clozapine [5-9]. The combination of clozapine
and aripiprazole has induced NMS in five case reports, including
the above [10-25]. Of the eighteen reported cases of aripiprazole
associated-NMS, 5 involve clozapine co-administered with
aripiprazole (29.4%), the above case likely being the second
reported with aripiprazole long acting injectable and clozapine.
One of those cases involved a combination of clozapine,
aripiprazole, and lithium [7]. Aripiprazole (oral) co-administered
with risperidone account for one case report, while combination
oral aripiprazole and olanzapine another, and the remaining
eleven involve aripiprazole monotherapy. Of all case reports of
clozapine associated-NMS, 11 of 47, or 23%, involve combination
therapy with other antipsychotics, 5 of those 11 (45.5%)
involving clozapine and aripiprazole, (2 LAl and 3 oral). Whether
combining clozapine with FGA or SGA agents truly magnifies
the risk of NMS is worthy of further investigation, however
based on the limited sample of published cases, chart review
literature, and manufacturer data, combination therapy appears
to convey a higher risk of NMS than either agent administered as
monotherapy.

Further, data suggests that aripiprazole and clozapine may
convey a heightened risk of NMS when co-administered, as
29% of aripiprazole-associated NMS case reports involve its
combination with clozapine. Further chart review studies may
help confirm this finding, and may also help determine if there is
a bias towards reporting cases of combination therapy.
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