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The patient was picked up by police and involuntarily de-
tained in a confused, agitated, non-verbal state with multi-

ple abrasions over his body. He was a 37-year-old African-American
male who carried a diagnosis of paranoid schizophrenia and poly-
substance abuse including alcohol, cocaine, and marijuana.  Prior
to his hospitalization, the patient had been stable working in the
food industry.  His psychiatric medications were risperidone 3mg
bid, haloperidol 2.5mg at bedtime, and benzotropine 0.5mg, as
needed for his EPS symptoms.  He was brought to the emergency
room of the county hospital where he was evaluated and admitted
to the ICU.  On admission, the patient was delirious and could give
no history.  Initial labs were significant for a CK of 29,000 U/L
(normal range 55-170 U/L), which increased to a maximum level
of 281,600 U/L during his hospital stay.  White blood cell count was
22,400 K/uL and all cultures were negative.  Toxicology screen was
negative.  Systolic blood pressure fluctuated between 140-100 and
diastolic pressures fluctuated between 46-75. Pulse varied between
90-100 beats per minute.  His temperature was 38.6 degrees
Centigrade rectally.  CAT scan of the head was negative.  At no time,
did the patient exhibit rigidity or stiffness.  The patient was treated
with broad-spectrum antibiotics and monitored.  He was placed on
haloperidol and lorazepam in the ER to decrease his agitation.

The patient was hospitalized for 10 days.  Gradually his mental
status cleared.  He had no recollection of the events leading to his
hospitalization.  The psychiatric consultant who assessed the client
considered neuroleptic malignant syndrome but felt it was unlikely.
On day six of the hospitalization, risperidone was restarted at 1mg
per day and gradually increased to 4mg per day on day ten of the
hospitalization.  The patient’s vitals remained stable and his CK
continued to decrease.  On day ten of the hospitalization it was 996
U/L.  His sensorium was clear and he exhibited no stiffness or rigid-
ity.  He was discharged on day ten with instructions to follow-up
with his outpatient psychiatrist.  Discharge diagnoses were rhab-
domylosis of uncertain etiology, schizophrenia, and sickle cell trait.

The patient was found dead in his apartment three days later.  The
coroner attributed the death to neuroleptic malignant syndrome based
on muscle damage and the clinical history.  The autopsy also revealed a
pericardial and pleural effusion.

Neuroleptic malignant syndrome (NMS) is a relatively rare
side effect of antipsychotic medications. Due to the various di-
agnostic criteria and the patient population, the incidence of
NMS varies greatly from 0.02 to 3.2%.1 It generally occurs fol-
lowing initiation of neuroleptic therapy or an increase in dose.
The onset can be within hours after initiation of therapy, to 14
days after initiation of therapy, to years after initiation of ther-
apy.2 The pathogenesis is not fully understood, but the reduc-
tion of dopaminergic activity by drug-induced dopamine
blockade is thought to be the main mechanism.  With this un-
derstanding, it was thought that the newer antispsychotics,
which have weaker dopamine blockade than conventional an-
tipsychotics, would be less likely to precipitate NMS, if at all.3

This has not proven accurate and there have been case reports
of NMS associated with clozapine, olanzapine, risperidone,
ziprasidone, and quetiapine.  However, the symptoms of NMS
associated with the atypical antipsychotic may vary from the
symptoms reported with the conventional antipsychotics.  

The classic symptoms of NMS consist of fever, rigidity, altered
mental status, and autonomic dysfunction.  However, diagnos-
tic criteria have been a controversial area among investigators
and several sets of criteria have been proposed.4 Some examples
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Risperidone long-acting has been priced as follows:
25mg $ 225 per dose $ 450/month
37.5mg $ 330 per dose $ 660/month
50mg $ 450 per dose $ 900/month

In comparison, haloperidol decanoate 100mg IM currently costs ~$ 50 per dose.
Risperidone long-acting is currently NOT covered by MediCal.

DOSING
The standard dose of risperidone long-acting is 25 mg once every two weeks.  In patients

with no previous history of risperidone use, oral risperidone should be used initially in
order to assess tolerability prior to commencing intramuscular treatment.  For patients
fixed on a stable dose of oral risperidone for at least 2 weeks, those taking £ 4 mg should
receive 25 mg risperidone long-acting and those taking > 4 mg oral treatment should
receive 37.5 mg risperidone long-acting. The dose of risperidone long-acting can be in-
creased if necessary, after a minimum of four weeks treatment on any one dose, from
25 mg to 37.5 mg, and/or up to 50 mg.  In patients aged >65 years, 25 mg every two
weeks is the maximum recommended dose.  In children under 18 years, risperidone
long-acting is not recommended as there have been no studies done with this age group.

Due to the delayed effect of risperidone long-acting, a clinical effect may not be seen
for 3 weeks from initiating treatment, or from a dose increase.  Oral risperidone should
be taken for the first 3 weeks of treatment and during a dose increase of risperidone
long-acting. Steady state plasma levels are reached after 4 injections and maintained for
4 weeks after the last injection. 

The maximum dosage for risperidone long-acting is 50 mg every 2 weeks.  If oral
risperidone is required in addition to the injection, the maximum daily dose of oral
risperidone is 4 mg.

Risperdal Consta®-New Long-Acting Injectable Antipsychotic
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of these are the DSM-IV criteria which requires severe rigidity
and fever and accompanied by two of the following features:
diaphoresis, dysphagia, tremor, incontinence, altered menta-
tion, mutism, tachycardia, elevated or labile blood pressure,
leukocytosis, and elevation of creatinine phosphokinase.5

These symptoms must occur in the presence of a neuroleptic
agent.

Sachdev proposed a more detailed set of criteria.  This set of
criteria includes: 

■ oral temperature greater than 37.5oC on two occasions;
■ moderately severe rigidity, or creatinine kinase level greater

than 1000 U/L, or at least two of mild rigidity, dysphagia,
shuffling gait, resting tremor, dystonia, dyskinesia, and a
creatinine kinase level greater than 400 U/L ;

■ altered consciousness or catatonia, or at least two of hy-
pertension, labile blood pressure, tachycardia, intense di-
aphoresis, incontinence, and tachypnoea; and

■ absence of another identifiable physical illness.6

Pope also proposed yet another set of criteria.  Pope’s set of cri-
teria permits a probable diagnosis of NMS even if one of the three
criteria (hyperthermia, severe extrapyrimidal effects, autonomic
dysfunction) for a definite diagnosis is absent provided that two
are clearly met and the patient displays one of the following signs:
clouded consciousness as evidenced by delirium, mutism, stupor,
or coma; leucocytosis with a white blood cell count above 15 x
103/mm3; creatinine kinase level above 300 U/L.7

There are several more proposed diagnostic guidelines for
NMS that involve various combinations of the major and mi-
nor features mentioned thus far that the investigators feel are
necessary for a diagnosis of NMS while receiving a neuroleptic
agent.  The important thing to remember is that NMS is un-
predictable and variable in its presentation.8 While these dif-
ferent sets of criteria may confirm a diagnosis, they do not
necessarily exclude the possible diagnosis of NMS.  In our case,
according to the DSM-IV diagnostic criteria, the patient does
not have NMS while the Pope criteria does indicate a probable
diagnosis of NMS.  Depending on the diagnostic criteria a hos-
pital or clinician chooses to use, a diagnosis of NMS may be
missed. 

To make the diagnosis of NMS even more difficult, the ma-
jority of patients presenting with some of the symptoms of NMS
will have conditions other than NMS, making differential diag-
nosis very important.4 The differential diagnosis of NMS is ex-
tensive: malignant hyperthermia, heatstroke, serotonin
syndrome, lethal catatonia, encephalitis, drug intoxication (co-
caine, MDMA), thyrotoxicosis, acute porphyria, tetany, akinetic
mutism, and locked in syndrome.8 In addition, there is an over-
lap of features between NMS and the adverse effects of the atyp-
ical antipsychotics.  About 3% of patients receiving clozapine
develop benign hyperthermia and 25% of patients have auto-
nomic instability during the initial titration of clozapine or
risperidone.9 As a result, some investigators feel it is imperative
that NMS be considered a diagnosis of exclusion.8 However,
others feel that NMS should not be considered exclusively a di-
agnosis of exclusion because of the importance of withholding
the neuroleptic agent as soon as NMS is suspected.4

In a review of twenty-six case reports of olanzapine-induced
NMS, three of the cases were thrown out because of either in-
sufficient data or they did not meet the criteria used.  Fifteen
cases fulfilled DSM-IV criteria for diagnosis, fourteen cases ful-
filled the Pope’s criteria for a definitive diagnosis, and nine cases
fulfilled the Pope‘s criteria for a probable diagnosis.  Three of

There are many unanswered questions with respect to NMS,
but it would appear that there is not a reliable diagnostic set of
criteria available for NMS and rigidly applying the ones avail-
able may prevent recognition of this disorder.15 The diagnostic
criteria should be used as a guide rather than an absolute rule.
Any patient that is taking an antipsychotic (conventional or
atypical) that is presenting with unexplained fever, alteration of
cognition, rigidity, or autonomic instability should be evaluated
for NMS and receive the appropriate treatment preventing com-
plications from NMS including death.3  

References available upon request

these nine cases only fulfilled the Pope criteria due to lack of
fever.  Twenty of the twenty-six cases fulfilled the Sachdev cri-
teria.  Of these twenty, olanzapine was found to be a highly
probable cause in sixteen cases, a possible cause in two cases,
and a low probability cause in two cases.  Absence of rigidity
was found in two of the sixteen (12.5%) highly probable olan-
zapine-induced cases.  This is lower than the 36% reported in
clozapine-induced NMS without muscular rigidity.  It was also
found that a previous diagnosis of NMS was a risk factor in
olanzapine-induced NMS.10

In another review, this one assessing thirteen cases of risperi-
done-induced NMS, only eight were deemed to have a high
probability of being NMS.  However, in this review, the crite-
ria for diagnosis that were used were the DSM-IV, Levenson,
and Caroff and Mann.  Two of the cases presented with mini-
mal rigidity.9 Newman did report one case of risperidone-in-
duced NMS without the presence of muscular rigidity.11 It is
possible that in our case, our patient was presenting with an
atypical version of NMS.  

Clozapine has been found to be associated with NMS in
twenty-seven cases.  Clozapine was deemed as a highly proba-
ble cause in fourteen cases, a medium probability in five cases,
and a low probability cause in eight cases.  The diagnostic cri-
teria used in these cases was Levenson,   Addonizio, Pope, DSM-
IV, and Caroff and Mann.  Seven of these cases did not report
muscular rigidity as one of the symptoms.  In general, clozap-
ine-induced NMS presents with less prominent fever, rigidity,
and elevated creatinine kinase than the conventional antipsy-
chotic induced NMS.12

To date, there have been three case reports of quetiapine-in-
duced NMS.  However, two of these cases did have concomi-
tant use of other medications (loxapine and sulpiride) so it is
not certain that the NMS was a result of quetiapine.  In one
case, quetiapine was the only antipsychotic medication that the
patient was taking at the time of the appearance of the NMS
symptoms.  The symptoms subsided after the discontinuation
of quetiapine.13

There is one possible case of ziprasidone-induced NMS.  The
presentation of the NMS was different than that of the con-
ventional antipsychotic-induced NMS in that it was lacking
muscular rigidity and fever.  The symptoms started six days af-
ter initiation of ziprasidone therapy.  She was hospitalized for
six days and treated with an increased dose of ziprasidone.  She
was stabilized and released whereby then the symptoms of NMS
increased.  Upon hospitalization again, the ziprasidone was dis-
continued and the patient improved.  The diagnosis was rhab-
domylosis secondary to NMS.14 It is not entirely clear that this
case was a result of ziprasidone or that a diagnosis of NMS was
accurate.  

While it is clear that the atypical antispsychotics can induce NMS,
it is not as clear whether the NMS induced by atypical antipsychotics
differs from the NMS caused by conventional antipsychotics.  There
have been at least seventy-one case reports of NMS associated with
atypical antispsychotics.  Of these, twenty-three (32.4%) lacked
rigidity.3 One explanation of this may be the weak dopamine block-
ing effects of the atypical antipsychotics.3 Some investigators think
the idea of an “atypical” NMS is a moot point due to the fact that in
general, the presentation of NMS is heterogeneous and variable even
with the conventional antipsychotics.  This idea may be just an
“artificial product of increased scrutiny of newer medications.”14

Regardless, correct diagnosis is essential because NMS is a
severe and life threatening condition.   

Felicity Shen, UCSF PharmD Candidate & Renee Spencer, PhD

Risperdal Consta® (risperidone long-acting) is the first
newer generation atypical antipsychotic medication avail-

able as a long-acting injection.  It is currently approved in more
than 40 countries.  It was approved by the US FDA on October
29th 2003 and product launch is expected this December.

Risperidone long-acting was developed using drug-delivery
technology developed by Alkermes, Inc.  The new aqueous for-
mulation encapsulates risperidone long-acting in “microspheres”
made of a biodegradable polymer which is injected intramuscu-
larly in the gluteal area.  The microspheres gradually degrade at
a set rate designed to provide consistent levels of the drug in the
bloodstream.  The polymer from which the microspheres are
made breaks down into two naturally occurring compounds that
are then eliminated by the body.  Risperidone long-acting is ad-
ministered once every two weeks rather than daily.

CLINICAL TRIALS
In a 12-week double-blind, randomized, placebo-controlled

study, 370 patients received intramuscular injections every 2
weeks of placebo or long-acting risperidone (25 mg, 50 mg, or
75 mg).  Significant improvements in positive and negative
symptoms were seen at all doses studied.  On average 45% of pa-
tients, depending on the dosage administered, experienced a
20% or greater degree of symptom improvement.

All doses of risperidone long-acting were well tolerated.  Most
common side effects reported were headache, upset stomach, hy-
pertonia, insomnia, anxiety, hyperkinesias, restlessness, drowsi-
ness, constipation, fatigue and dry mouth.  Weight gain was
minimal but the trial was short term.  Injection site pain was
rated low by the patients and decreased throughout the trial.
Risperidone long-acting was shown to have a safe cardiovascular
profile in this 12 week trial.  Rates of extrapyramidal symptoms
(EPS) were similar between placebo and the group receiving 25
mg of Risperidone long-acting.  At higher doses of risperidone
long-acting, EPS rates were higher compared to the placebo
group.

A one year, open-label, international, multi-center phase III
clinical trial was conducted in 615 stable adult patients with a
DSM-IV diagnosis of schizophrenia during the period 3/1999-
7/2000. Oral risperidone was given at a dose up to 6 mg/day dur-
ing a 2 week run-in period.  Risperidone long-acting (25mg,
50mg, 75mg) was given at day one and every 2 weeks thereafter

for up to 50 weeks.  The risperidone long-acting doses were de-
termined by the oral risperidone dose at the end of the run-in
period: < 2mg: 25mg IM, >2-4 mg: 50mg IM & >4mg: 75mg.
Oral risperidone was continued for 2-3 weeks after the first
risperidone long-acting injection.  

Significant reductions at endpoint were noted on the PANSS
total scores in patients with mild-to-moderately ill symptoms
at baseline treated for all 3 treatment groups. Clinical im-
provement was defined as a 20% reduction in PANSS total
scores. Clinical improvement rates were 55% for the 25mg
group, 56% for the 50mg group and 40% for the 75mg group.
The overall completion rate for this trial was 65%, although a
substantially higher proportion of patients in the 75mg  IM
group discontinued because of insufficient response (15% ver-
sus 2 % & 3%). Concomitant medications were received by
88% of the patients in the trial, including antiparkinsonian
(23%, 34% & 37% respectively) and benzodiazepines (45%,
54% & 72% respectively).

Extrapyramidal symptoms were reported as adverse events in
25% of all patients. Spontaneously reported tardive dyskinesia
was reported in 4 patients (0.7%). Adverse events reported in
greater than or equal to 10% of patients in any group included
anxiety 24%, insomnia 21%, psychosis 17%, depression 15%,
as well as headache, hyperkinesias, and rhinitis.  There was a
dose-independent mean increase in body weight at endpoint of
2.12 kg. The annual suicide rate in this trial was 0.55%, with
all 4 patients having a diagnosis of paranoid schizophrenia.
Based on efficacy and adverse events data, the optimal dose
range of risperidone long-acting appeared to be 25-50 mg.
Patients in the 75 mg group were less responsive to treatment
than patients in the other 2 treatment groups. 

STORAGE AND PRICING
Risperidone long-acting is available in vials as a dry powder

containing 25 mg, 37.5 mg, or 50 mg risperidone which requires
suspension before injection.  Syringes containing the aqueous-
based solvent for reconstitution plus needles for administration
are provided.  The entire pack should be stored in the refriger-
ator, not exceeding 25oC prior to administration.
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