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BACKGROUND

Schizophrenia is a psychiatric disorder that consists of a
complex heterogeneous group of cognive and behavioral
syndromes, which come from brain development
disorder caused by geneBc or environmental factors,
mainly characterized by a loss of understanding of
reality and a loss of insight.2?" Schizophrenia occurs
worldwide with its prevalence around 1% globally.
Bl PaBents experiencing episodes of schizophrenia
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Background: Neurolepfc Malignant Syndrome is a life-
threatening neuropsychiatric emergency because of the
use of neurolepBc¢ drugs characterized by speci)cally clinical
syndrome, like changes in mental status, s©Tness, fever,
and dysautonomia. The current problem in managing of the
Neurolepc Malignant Syndrome is s6ll not yet op®mized
causing the death rate is quite high with an incidence rate of
the Neurolep6c Malignant Syndrome is ranging from 0.02 to
3 percent among paBents taking anBpsychoBc agents occur
throughout the world.

Methods: From published arBcles conducted by the experts
that concerning in neurolep6c malignant syndromes and its
management have been considered and reviewed.

Comments: It is important for medical workers to understand
steps in managing and treabng Neurolep¢c Malignant
Syndrome from the ini6al management such as the immediate
terminaBon of NeurolepBc Malignant Syndrome drug agents,
giving supporbve management, early detecbon of clinical
symptoms, prevendon of risk factors un@l understanding the
medical condiGons associated with Neurolep6c Malignant
Syndrome speci) cally.

tend to have a higher likelihood of responding to
pharmacological therapy by administering an6psycho6c
drugs using a Jrst generaBon anBpsycho6c¢ drugs has a
more stronger eTect on D2 dopamine antagonist eTects
than second generaBon anGpsychobc.™ This could
lead to some side eTects of the anBpsychobc drugs
such as extrapyramidal syndromes or even Neurolep6c
Malignant Syndrome.®! high-quality treatment guidelines
should be available. In this ar6cle, we analyzed and
compared diTerent internadonal therapy guidelines for
the treatment of schizophrenia, in which NMS treatment
recommendaBons might be contained. Methods We
performed an Internet-based search for schizophrenia
guidelines via the website of the respecGve medical
society. Guidelines in English, French, Italian, and German

ISSN: 0973-3558, e-ISSN: 0973-3566



from countries whose medical care meets high standards
were selected for further analysis and comparison
of the NMS treatment recommendadons (if present]
Neurolep6c Malignant Syndrome is a life-threatening
complicaon reacon of using the anpsychob¢ drugs
and the incidence rate is reported between 0.06% to
1.4% from paBents using anBpsychoBc, that mostly
occurred in paBent with schizophrenia, schizoaTecbve
and other psycho6c¢ disorders.57 few data on the risk
and epidemiology of NMS are available. ObjecBves: The
aim of this study was to ascertain the incidence risk and
all-cause mortality of NMS associated with anBpsychoBc
use, and to assess the associabon of recent anbpsycho6c
exposure and NMS. Methods: We did a populadon-
based study using data from the Hong Kong Hospital

uthority’s Clinical Data nalysis and Reporéng System
database. Cases had a Jrst diagnosis of NMS between 1
January 2004 and 30 November 2017. case-crossover
analysis was used to compare anBpsychoBc exposure 30
days before the diagnosis of NMS (index date] Sudden
disconBnuabon of dopamine-reducing agents also
artects the molecular mechanisms in causing Neurolepc
Malignant Syndrome. B Neurolep®c Malignant Syndrome
generally occurs within 4 weeks aOer administraon of
an6psychoBc drugs, but several studies found that 2/3
cases usually occur within 1 week of iniBal administrabon
of anBpsychoBc drugs.® So that, clinician must be aware
of using anBpsychoBc¢ drugs in order to prevent the fatal
complicaon and recognize it as early as possible to avoid
potenBal mortality. (01

DISCUSSION

Neurolep6c Malignant Syndrome (NMS) is a life-
threatening neuropsychiatric emergency associated
with the use of anBpsychoBc (neurolepbc) drugs and
characterized by a speci]c clinical syndrome including
altered mental status, s6Tness, fever, and dysautonomia.
(121 This condiGon may results from acute depledon of
central dopamine or funcBonal dopamine de]ciency
caused by dopamine receptor blockade.® NMS
arecong all ages group and both female and male but
the incidence is higher in postpartum female paents.
Elderly paBents with comorbidi©es and other risk factors
are more prone in developing Neurolep6¢c Malignant
Syndrome.®! The mortality rate is reported to be around
10-20% in uniden®}ed Neurolepbc Malignant Syndrome
and the mean recovery period of Neurolep®c Malignant
Syndrome is 7-10 days aOer treatment disconénued. 14
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The pathogenesis theory of Neurolep6c Malignant
Syndrome is the presence of dopamine blockade with
ongoing disturbance of hypothalamus and corpus
striatum, which leads to deregulaon of temperature and
muscle contracon.™lassauldve behavior, persecutory
delusion and auditory hallucinaBon for three days. Past
history of 3 similar episodes. 1st episode preceded by
fever and associated with cerebral edema. Subsequent
episodes not preceded by fever and padent was treated
with Risperidone and Olanzapine. Oer admission
pabent was started on Risperidone along with THP when
he had fever, tremors, altered sensorium and rigidity
at 3 mg dose. Oer stopping Risperidone fever and
rigidity improved with worsening of psycho6c symptoms.
Following this Olanzapine was started and very gradually
upbtrated to 7.5 mg when pafent had recurrence of
fever and disorientabon without tremors and minimal
rigidity. Both the instances blood invesBgabons including
CPK levels were normal except for thrombocytopenia
and leucopenia. Provisional impression of NMS was
made in both instances.  er stopping Olanzapine fever
subsided with improvement of blood counts. Following
this paBent had catatonic symptoms for which paBent
received 9 sessions of Electroconvulsive therapy (ECT The
dopamine pathway plays an important role in reguladng
hypothalamic funcBon and temperature, which can
be disrupted by dopamine receptor antagonists such
as Haloperidol and Risperidone.! Hypothalamic
dysfuncGon can cause hyperthermia, arrhythmias,
and irregular blood pressure as well as breathing. In
addieon, dopamine blockade in corpus striatum can
lead to increased muscle rigidity and non-trauma6c
rhabdomyolysis.[]

The clinical diagnos6c criteria for Neurolep®c Malignant
Syndrome based on a formal consensus procedure are
as follows: Hyperthermia (>38.0°C on 2 measurements);
Body sOTness; Itered mental status (level of
consciousness decreases or Nuctuates); Increased serum
CPK (at least 4 ®mes of upper normal limit); Sympathe6c
nervous system lability, deJned as at least 2 of the
following, increased blood pressure (systolic or diastolic
>25% above baseline) and Nuctuadon in blood pressure
(=20mmHg diastolic change or 225 mmHg systolic change
within 24 hours); Diaphoresis; Urinary inconBnence;
Hypermetabolism, de ] ned as increased heart rate (=25%
above baseline), increased respiratory rate (=50% above
baseline) and no evidence for infecBous, toxic, metabolic,
or neurological causes.P! Hyperthermia usually developed
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as late manifestabon of early clinical symptoms of NMS.
n increase in the body temperature exceeding 42°is
induced by central dopaminergic thermoregula®on
mechanisms that mediate heat loss and increased
heat producbon, resulong from neurolepbc eTects on
skeletal muscle tone. General body rigidity, described as
a “lead pipe” in its most severe form, is reported in 97%
of cases of NMS and is associated with myonecrosis.i!
Cogwheeling symptoms may or may not be present in
pafent with NMS. Other clinical symptom of Neurolep6c
Malignant Syndrome is altered in mental status which
occurs in almost 97% of cases. The consciousness may
vary from stupor, coma, delirium and catatonic.lt0
There is radiological Jndings that indicate the diagnosis of
NMS. The bdominal X-Ray showed some gas distension
liquid-air levels in the large and small intesbne of padent
in the decubitus posi©on, thus indicabng the appearance
of paralyBc ileus in paBents with NMS that received
benzodiazepines for several days experienced abdominal
distenBon symptoms without defense or tenderness
or increased bowel sounds. Paraly6c ileus is a sign of
autonomic dysfuncon in NMS and might be caused by
hypodopaminergic status in the hypothalamus.?"!

Management of Neuroleptic Malignant Syndrome
Initial Management

Clinical symptoms and signs that appear at the
beginning of Neurolep6c Malignant Syndrome can be
used as outcomes predictor. Hence, it is important for
clinicians to be able to understand the early symptoms
that arise. However, the clinical manifestaBons of each
NMS appeared may vary and require the experfse of
medical personnel in managing this syndrome.®! Once
the suggesOve diagnosis has been established, the most
important iniBal strategy in the management of NMS is to
disconnue any pharmacological treatment suspected to
trigger the onset of Neurolep6c Malignant Syndrome. It
is important to keep in mind that there is no need to wait
for laboratory results, for example in Jndings elevated
serum CPK in these paBents who have symptoms of
Neurolep6c Malignant Syndrome.

Non-Pharmacological Management

The target of the iniBal non-pharmacological treatment
is to stabilize the paBent, which may predispose or
worsen the pafent’s condi®on. Specically, pabents with
Neurolep6c Malignant Syndrome should be made in a
comfortable environment with room temperature range
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between 21-23°C.[7  PaBents should be immediately
transferred and treated in ICU that is well equipped with
circulatory and ven6lator support and cooled down using
a cooling blanket and applying ice packs to paent’s groin
and axilla.®In case of immobilizaBon due to rigidity in
pabents with Neurolep6c Syndrome Malignant, then
prophylaxis can be added to prevent venous thrombosis
2paBents with Neurolep6c Malignant Syndrome in
coma should be administered Nuids via intravenous lines
and if necessary addi®on of pharmacotherapy treatment.
The aim of administering Nuids intravenously is to avoid
dehydraBon due to hyperpyrexia and to avoid acute renal
failure due to extremely high myoglobin serum level
which can cause kidney damage. This can be avoided by
aggressive intravenous hydradon with cooled IV Nuids to
induce urinary alkalizaBon and diuresis. These steps can
prevent the occurrence of kidney failure and increase
the excreBon of products from muscle breakdown.
With these suppor6ve techniques, it is expected that
the symptoms of Neurolep®¢c Malignant Syndrome will
disappear within a few weeks or more, or longer (> 4
weeks) if the syndrome is iniBally caused by overuse of
anepsychobcs.2Y

Pharmacological Management

Management of Neurolepc Malignant Syndrome is
considered an emergency case management since the
morbidity and mortality is extremely high. The most
important Jrst step in managing Neurolep6c Malignant
Syndrome is to discon©nue the neurolepOc agent that
is suspected as the causes. Oer discon®nuing the
medicabon, the paBent should be transferred to ICU ward
where suppor6ve therapy is started. If the blood pressure
rises sharply, administraBon of anBhypertensive drugs can
be started. Then, the ]rst-line pharmacological therapy
that can be given to paGents with Neurolep®c Malignant
Syndrome is the administraBon of anBcholinergic drugs
such as Dantrolene, Bromocrip6ne and Biperiden.?!

Dantrolene

Dantrolene is a hydantoin derivaBve that causes muscle
relaxaBon by inhibiong the release of calcium by the
endoplasmic reBculum resulongin decreased intracellular
calcium availability. This drug has a good therapeufc
eTect in cases of musculoskeletal toxicity and malignant
hyperthermia. Dantrolene is given intravenously at a dose
of 1-10 mg per kg/BW or orally 50-600mg once daily.™
Dantrolene administraBon can be started at a dose of 1
to 2.5 mg per kg/BW, then 1 mg per kg/BW every 6 hours
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if there is a response following the iniBal dose. Typically,
the administraBon of Dantrolene to paGents with
Neurolep6c Malignant Syndrome will be slowly reduced
or transiGoned to oral therapy for several days before
complete drug withdrawal.[®! Although some literature
contradicts each other, unél now Dantrolene is séll used
as the Jrst line because of the lack of other treatment
opBons even though Dantrolene itself has the potenBal
eTect to cause hepatotoxicity, so that liver funcBon tests
should be carried out at the beginning before Dantrolene
administraBon and repeated during the therapy.l?®

Bromocriptine

Bromocripbne has been proven in clinical trials as one
of pharmacology therapy to treat Neurolep©c Malignant
Syndrome. BromocripBne acts based on the dopamine
blockade hypothesis which is one of the eBopathogenesis
pathways of Neurolep6¢c Malignant Syndrome. The
recommended dosage for Bromocrip6ne starts with 2.5
mg 3 6mes daily and can be increased to 2.5-7.5mg per
day to a maximum of 45 mg once daily. The side eTects
including nausea, vomiong, or deteriorabng mental
status. Bromocripbne can also be used to increase
dopaminergic neurotransmission with minimal side
eTects of muscle s6Tness or hyperthermia.” In some
cases, Bromocripne has a therapeufc eTect of 94%
when used as monotherapy and has a therapeufc eTect
of 88% when used as a combinaBon therapy. It is proven
that the mortality rate of paBents with this syndrome can
decrease by up to 50% in paBents who are given only
bromocripéne alone. 19

Amantadine

t Jrst, mantadine was created for treatment of the
InNuenza virus but later these drugs found eTecévely in
treadng rigidity, tremors and akathisia.** Parkinsonism is
caused by blockade of Dopamine D2 receptor in the pre-
and post- synap6c of the anBpsychoBcs drugs and this
made symptoms like movement disorders. Amantadine
was also chosen to be one of the most eTecBve dopamine
agonists in treabng this syndrome and as research stated
that mantadine could be used as monotherapy in 63%
of NeurolepB¢c Malignant Syndrome cases.?* However,
amantadine canalso act as N-methyl-D-aspartate (NMDA)
as a receptor antagonist in supporéng the release of
endogenous dopamine, which can exacerbate psychofc
symptoms but can s6ll be tolerated. mantadine works
as an an6cholinergic more than dopaminergic. Thus, its
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mechanism of acGon works more in s@muladng NMD
receptor of cholinergic neurons rather than inducing
dopamine release.” which was originally developed as
an anBviral medicaBon, funcbons as a dopamine agonist
in the central nervous system and consequently is uBlized
in the treatment of Parkinson disease, drug-induced
extrapyramidal reacons, and neurolep®c malignant
syndrome. For reasons that are not enfrely understood,
abrupt changes in amantadine dosage can produce a
severe withdrawal syndrome. Exis&ng medical literature
describes case reports of amantadine withdrawal leading
to delirium, which at ®mes has progressed to neurolep6c
malignant syndrome. mantadine withdrawal may be
under-recognized by mental health clinicians, which
has the poten®@al to lead to protracted hospital courses
and subop®mal outcomes. The goal of this case series
is to highlight the role of amantadine withdrawal in
the cases of 3medically complex paGents with altered
mental status. In the Jrst case, the cognibve side
eTects of electroconvulsive therapy masked acute
amantadine withdrawal in a 64-year-old man with
Parkinson disease. In the second case, a 75-yearold
depressed paBent developed a catatonic delirium when
amantadine was discon®nued. Finally, a refractory case
of neurolepSc malignant syndrome in a 57-year-old
pabent with schizoaTecbve disorder rapidly resolved
with the reintroducGon of outpaBent amantadine.
These cases highlight several learning objecBves
regarding amantadine withdrawal syndrome: First, it
may be concealed by co-occurring causes of delirium in
medically complex paBents. Second, its symptoms are
likely to be related to a corBcal and limbic dopamine
shortage, which may be reversed with electroconvulsive
therapy or reintroduc6on of amantadine. Third, its
clinical presentaBon may occur on a spectrum and may
include features suggesdve of delirium, catatonia, or
neurolep®c malignant syndrome. (Journal of Psychiatric
PracOce 2017;23;191-199 mantadine dosage is usually
given between 200-400 mg per day orally, divided into
several ©mes a day. From the studies, the clinicians must
be aware of the side eTects of amantadine. There are
several side eTects nausea, dizziness, insomnia aOer
receiving treatments on 5% pafents. Besides, there
are also another side eTect found such as agitadon,
irritability, insomnia, delusions, anxiety, hallucinadons,
apathy, sedabon, confusion, headache, seizures and
dizziness. !
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Benzodiazepines

Benzodiazepines are thought to reduce and minimize the
typical symptoms of Neurolep6c Malignant Syndrome.
It has been reported that in some cases of Neurolep6c
Malignant Syndrome that unresponsive to other types
of medicaBon were successful with benzodiazepines.
For cases with rigidity and fever, benzodiazepines
administraBon may help the symptoms to subside within
24-48 hours, while the secondary symptoms of NMS
can subside within 64 hours without any side eTects.
91 Types of Benzodiazepines that can be used in cases
of Neurolep6c Malignant Syndrome are Lorazepam,
Diazepam and Clonazepam. The mechanism of acBon
of Benzodiazepines is to restore the hypofuncon
of the G B ergic system which causes symptoms of
Neurolep6c Malignant Syndrome. However, because
benzodiazepines have a signi} cant risk factor for delayed
consciousness in padent, they cannot be used as Jrst-line
pharmacotherapy in the case of Neurolep6c Malignant
Syndrome.??  Lorazepam 0.5-1mg intramuscularly
every 4 to 6 hours was found to be eTecOve as inifal
therapy. However, it should be noted that it may
cause respiratory depression which harm the use of
benzodiazepines, especially in elderly paBents.®

Levodopa and other types of drugs

Levodopa can also be used, although in some studies
there are sBll few cases that show an eTecBveness
level comparable to mantadine and Bromocripéne.
Drugs used for Parkinson’s disease such as Tolcapone,
Pramipexole, Ropinirole, and Pergolide is an alternabve
opBon in treaBng NMS but are séll under further research
because they poten6ally have withdrawal eTect with
the increasing symptoms of NMS.M A series of studies
have shown that the fastest cure rate for NMS can be
achieved Jrst by using Bromocripéne and then followed
by Dantrolene. These two drugs can result in a much
faster remission in paBent with Neurolep6c Malignant
Syndrome when compared to paBents receiving only
supporbve treatment. Some researchers stated that the
use of BromocripBne and Dantrolene together will be
more able to produce more signijcant healing results,
but this is s6ll needs further research.[

Electro-convulsive therapy

This therapy is controversial and is 0Oen sBgmadzed by the
public due to inaccurate educaBon about how this therapy
works and performs to pa6ents.?”! Pharmacotherapy

36 _Journal of Indian Society of Toxicology (JIST) Volume 16, Issue 2, Jul-Dec 2020

DOI: 10.31736/2020v16i2/32-38

eTects are thought to appear usually within the Jrst
few days aOer administraBon of treatment, and if not,
the drug may not be eTecBve or there is an overlapping
between NMS and catatonia.”®we sought to describe
all NMS cases requiring ECT from a large academic
insBtudon over a nearly 2-decade period. Methods We
retrospecovely idenBjed all paBents with NMS who
were treated with ECT over a 17-year period. PaBents
were included in the study based on chart review using
the InternaBonal Consensus Diagnosec Criteria for NMS.
Data were collected related to clinical I ndings, treatment
course, and response to ECT. Results We idenBj)ed 15
pafents meebng the inclusion criteria. Most paBents had
neurocognidve or schizophrenia spectrum disorders and
developed NMS aOer exposure to mulBple anBpsychoBc
drugs. Il paBents received bitemporal ECT aOer failed
pharmacotherapy for NMS. Electroconvulsive therapy
was well tolerated and resulted in a remission rate of
73.3% (n =11 t this point, ECT therapy can be used as
an alternabve opBon because it is considered eTecbve in
decreasing mortality while increasing dopamine acvity
in the central nervous system eTecOvely.? Despite the
refusal of paent or their families to use ECT, there are
sukcient data to make ECT therapy as a second-line
treatment in the management of NMS.?® The use of
electro-convulsion therapy in paBents with NMS is also
not without harm. The complicaBon that may arise are
cardiovascular complicaBons like ventricular JbrillaGon
and cardiac arrest with permanent anoxic brain injury
due to ECT therapy, malignant hyperthermia due to the
anesthe6c process and hyperkalemia. The response to
ECT therapy is usually seen aOer 6 sessions of therapy.
In general, the recommended ECT therapy sessions for
pabents with NMS are 6 to 10 therapy sessions daily with
a minimum of 6 sessions with the aim of minimizing the
risk of recurrence.?!

Giving anti-psychotic drugs after the occurrence of
neuroleptic malignant syndrome

If anBpsychobc drugs are needed again in pabents who
have recovered from Neurolep©c Malignant Syndrome,
then the following things can be taken into considerabon
when starng to give anBpsychoBc drugs: wait at least
2 weeks before restarong anbpsychoBc drug therapy or
wait for the sequelae to completely disappear from the
paBent; Iways use an an®psychoBc that has a lower
potency than the anBpsychoBc medicabon the pabent
has used priorly; Iways start treatment at the lowest
dose and increase the dose slowly.*? The success in
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NMS treatment will largely depend on early diagnosis
and acBve intervenBon without delay in transferring the
pafent to ICU. Ithough most cases can be managed
successfully, it should s6ll be noted that about 10%
of cases can be fatal, regardless of early diagnosis and
treatment. Hyperpyrexia, rhabdomyolysis, and nerve
damage can cause amnesia (memory impairment), which
can be temporary or persistent in certain cases. Elderly
paBents with a history of acute respiratory failure, acute
renal failure, infecon (sepSc shock), and congesbve
heart failure are signi}cant predictors of mortality in this
syndrome. 2%
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