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34-year-old African American male with a diagnosis of schizophrenia was placed on
aripiprazole and risperidone for psychosis and mood stabilization. Two days after
medication initiation, the patient’s mentation was altered and he appeared confused with
an elevated creatine kinase (CK) at 7101. Medications were held and CK normalized with
IV fluids. Quetiapine was initiated after medical stabilization along with lithium and
paliperidone palmitate injections. After the second dose of paliperidone palmitate, the
patient’s mentation was altered, and repeat CK was 4272. The patient received 4 liters of
IV fluid and his mental status returned to baseline.

There were two case studies noted that had marked increases in serum CK with
risperidone use. The first was in an adolescent who was titrated to a dose of risperidone
3mg/ day but the only abnormality was an increase in his CK levels. The next case report
was in a 40-year-old female who was on risperidone 2.5mg /day for one year. She had an
intention tremor, minor muscle weakness of the lower extremities with a blood pressure
of 140/100 and a pulse of 100. She manifested more clinical signs of possible Neuroleptic
Malignant Syndrome (NMS). This case highlights the importance of laboratory
investigations when there is a high suspicion of possible NMS. It also highlights that
some cases of NMS may only present as altered mental status and increased CK in which
quick treatment may lead to the prevention of full-blown clinical manifestations of NMS
which could be life-threatening.

INTRODUCTION centage of D2 blocking is associated with a higher side
effect profile and the possibility of more severe adverse
events. One of these adverse events is of special concern
especially since it is dangerous. This is Neuroleptic Malig-
nant Syndrome (NMS). NMS is characterized by rigidity, al-
tered mental status, fever, and dysautonomia.2-3 One labo-
ratory marker that can be seen is increased serum creatine
kinase (CK) levels which is a marker of muscle breakdown.
This increase in CK can also be a sign of Rhabdomyolysis.
NMS happens in about 0.02 to 3 percent of those who are
taking antipsychotics.# NMS most commonly happens with
the use of first-generation antipsychotics (i.e. Haloperidol,

Atypical Antipsychotics are known for their post-synaptic
blockade of the dopamine D2 receptors along with 5-HT2a
antagonism with the exception of aripiprazole and brex-
piprazole which are partial D2 agonists. Aripiprazole also
has serotonin 5-HT1A receptor partial agonism. The evi-
dence that supports these receptors in the activity of an-
tipsychotics in a study performed by Kapur et al in 2000.
This study showed that there is a consistent requirement
of 65 percent D2 receptor blocking occupancy for antipsy-
chotic efficacy in functional imaging studies.! A higher per-
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Fluphenazine) but it has also been associated with second-
generation antipsychotics.> Hyperthermia or hypothermia
is common in around forty percent in patients with NMS,
along with tremor in 42 to 90 percent.Z Autonomic instabil-
ity can also occur in the form of tachycardia (up to 88 per-
cent), labile or high blood pressure in 61 to 77 percent, and
tachypnea in 73 percent.®7 In other words, there are many
accompanying signs that will alert the clinician to the ex-
istence of possible NMS caused by antipsychotic use aside
from laboratory studies.

What if there are not any of the usual signs that would
lead a clinician to think about NMS? There could be some
cases that are not as obvious but still need to have a high
degree of suspicion as it could still be dangerous to the pa-
tient. This is a case about a patient where the only sus-
picion that something was wrong was that the patient ap-
peared to have an altered mental status which presented
as a regression in the treatment of his psychosis and dis-
orientation. This is a case of a 34-year-old male who had
increased CK level after restarting atypical antipsychotics
which presented as a difference in his baseline mental sta-
tus.

CASE

34-year-old African American male with a past psychiatric
history significant for Schizophrenia and Mild Intellectual
Disability and no significant past medical history presented
to the emergency department for suicidal ideation, homi-
cidal ideation towards to his mother, and auditory hal-
lucinations. He answered in single word sentences when
asked what brought him to the hospital which sometimes
included just the word “suicide.” He was admitted to the
inpatient unit for further stabilization. He was started on
aripiprazole 20mg a day and risperidone 3mg twice daily
as they were his home medications. Two days after admis-
sion, the patient appeared confused and more altered than
on admission. Laboratory testing was obtained and serum
CK level was found to be elevated at 7101 U/L. The pa-
tient was hydrated with IV fluids and both aripiprazole and
risperidone were both held at this time. His mental status
shortly returned to his baseline that was present when he
was admitted to the unit. The treatment focus was then
shifted to stabilizing the patient with the use of quetiap-
ine. Later in the admission, oral paliperidone was started
with the idea of transitioning the patient to a long act-
ing injectable antipsychotic to increase compliance and to
further address refractory psychosis which was not fully
controlled on quetiapine. Lithium carbonate 300mg twice
a day was also added for mood stabilization and to ad-
dress continued suicidal ideation shortly after paliperidone
was started. The first injection of paliperidone palmitate
234mg was given without incident and the patient’s men-
tal status remained the same. After the second injection of
paliperidone palmitate 156mg, the patient’s mental status
started to become altered again which presented as a re-
gression in his psychotic symptoms along with confusion.
He started to exhibit more severe thought blocking and was
responding to internal stimuli along with not being ori-

ented to time or place. It should be noted that the patient
received intramuscular injections of haloperidol 10mg af-
ter this mental status change took place as he was unable
to be redirected by the staff and each injection occurred
on two separate occasions. The regression was to the point
where the patient could not hold a conversation with his
treatment team in sentences that were more than one or
two words in length which was similar to his original pre-
sentation as well as having delays in his answers. Before
this happened, he was speaking in complete sentences and
was able to immediately answer questions posed by the
team. More laboratory studies including a complete blood
count, comprehensive metabolic panel, CK level, and am-
monia level were obtained due to the patient’s change in
mental status. The CK level was found to be increased again
at 4272 U/L and all other labs were noted to be non-con-
cerning. After two liters of IV fluid, the patient’s creatine
kinase trended down to 3044 U/L and after two more liters
the creatine kinase trended to 1242 U/L. After these four
liters of fluid, the patient’s mental status greatly improved
to where he was communicating with the team in full sen-
tences again, response time was improved, and orientation
was restored. On discharge, the patient’s final CK level was
noted to be 321 U/L and the patient’s medication at that
time was quetiapine 800mg with the paliperidone palmitate
injection still on board as well as lithium 600mg twice daily.
The discharge plan was to continue the patient’s stabiliza-
tion on an outpatient basis with quetiapine due to this re-
action.

DISCUSSION

There have been a few case reports of increased levels of
serum CK that were associated with either typical or atypi-
cal antipsychotic use. One of the case reports was a patient
who was on clozapine and ziprasidone was added for re-
fractory psychotic symptoms.® The patient had received
an epidural for a herniated disc 10 months after starting
ziprasidone. On routine lab monitoring due to clozapine
use, the patient’s white blood cell count and absolute neu-
trophil count were noted to be elevated. The patient’s vital
signs were stable, EKG was unremarkable, and the only
other laboratory abnormality found was an increased CK
level. This CK level was noted to be elevated at 26,152 U/
L. The author noted no changes in cognition which was the
opposite of what was noted in the patient in the case dis-
cussed in this report. The patient was hospitalized, both
antipsychotics were held, and the patient was treated with
IV fluids. The CK decreased to below 500 U/L and med-
ications were resumed with ziprasidone started at a lower
dose. The CK stayed slightly above the normal limits even
with this lower dose of ziprasidone. This case highlighted
that a high index of suspicion must be maintained with any
clinical signs suggestive of NMS.

Another study looked at the cases of increased CK in as-
sociation with the use of second-generation antipsychotics
compared with the use of first-generation antipsychotics.
They found that 17% of the patients receiving clozapine
or olanzapine, the second-generation agents used in this
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study, had CK measurements above the upper normal limit
whereas none of the patients receiving first-generation
agents such as haloperidol had this increase. Interestingly,
none of the patients’ reported muscular symptoms such as
pain or rigidity.8 A study looked at 11 cases in which in-
creased CK levels were seen with the use of clozapine, olan-
zapine, loxapine, melperone, risperidone, and haloperidol.’
In all the cases highlighted, there was a notable increase
in CK, however, there was no evidence of muscle trauma
or hyperactivity. Only one of the cases in this study had at
least one of the major features of NMS which were mus-
cular rigidity, autonomic instability, or fever. There have
been several case reports of increased CK activity in cloza-
pine-treated patients that have been ascribed to NMS with-
out muscular rigidity.10-11 The patient discussed in the case
presented also never complained of muscle pain or rigidity
and all of his vital signs remained stable.

There were two case studies that noted marked increases
of serum CK with risperidone use which is of interest since
the patient in this case study was on risperidone first with
an elevated CK level, then had another elevation of his CK
level with paliperidone palmitate, an injectable metabolite
of risperidone, and that both were associated with an al-
tered mental status. The first was in an adolescent with a
diagnosis of catatonic psychosis.12 This patient was treated
with risperidone and this was titrated to a dose 3.5 mg per
day. After three weeks of treatment and discontinuation of
his lorazepam which was used for catatonia, his CK started
to climb at 129 U/L. The patient complained of restlessness
and facial myalgia which was thought to be associated with
benzodiazepine withdrawal and diazepam at 15mg a day
was started. The addition of diazepam had no effect on
these symptoms. A week later, the CK was noted to have
peaked at 9743 during which time the patient had no ex-
trapyramidal symptoms, changes in cognition, or changes
in psychomotor activity. CK levels returned to normal have
discontinuation of risperidone. The next case report was
on a 40-year-old female who was on risperidone 2.5mg
daily for one year.!3 The other medications the patient was
on during this time included clomipramine 100mg, lithium
400mg, lorazepam 2mg, and nozinan 25mg. She was noted
to have intention tremors, minor muscle weakness of the
lower extremities and tender calf muscles, a blood pressure
of 140/100, and a pulse of 100. She was found to have a
high creatinine and elevated liver enzymes. Her CK rose
to 35,1100 U/L and she developed anuria, liver failure, and
was placed on intermittent hemodialysis. The authors con-
tributed the use of risperidone as the possible cause for the
increase in her CK levels though it was unclear if the med-
ication was stopped in this report as it was not specifically

mentioned. She eventually recovered with aggressive treat-
ments and ICU admission. They did mention that NMS was
a part of their differential but stated that they did not feel
that she met the full criteria for the diagnosis.

CONCLUSION

In the case of this patient mentioned in this report, he
showed no other signs of NMS other than being altered in
terms of his mental status. He seemingly had been regress-
ing and becoming more psychotic after his second dose of
Paliperidone Palmitate though that was the only sign that
pointed to a potential side effect that should be investi-
gated. It should be noted that during this regression, he
did receive two intramuscular injections of Haloperidol due
to his inability to be redirected by nursing staff. It should
also be noted that these injections are given to many pa-
tients who do not develop an increased CK or develop an
altered mental status through intramuscular injections, in
general, could cause muscle damage that could cause an in-
crease in serum CK. He was already displaying this altered
mental status when these injections were given. His vital
signs were stable, he never complained of muscle pain, and
he never displayed any muscle rigidity. Perhaps, this could
be NMS even without all the clinical signs that are usu-
ally seen in this syndrome. This change in mental status
and subsequent increased CK levels on laboratory investi-
gations were found within days of the initiation of the pos-
sibly offending medication. In every other case discussed
in this section the increase was noted to be happened be-
tween weeks and a year after the initiation of the associ-
ated antipsychotic. It could be argued that this could have
been at the very least the beginning of NMS and could have
progressed to the manifestation of other clinical symptoms
that could have been seen in his vital signs or physical ex-
amination. This means that the clinician must have a high
degree of suspicion whenever there is a change in the pa-
tient that could warrant investigation and treatment of this
potentially dangerous condition.
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