CPINCKM APXMB
3A UENOKYIIHO JIEKAPCTBO
SERBIAN ARCHIVES
OF MEDICINE
Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia

+381 11 4092 776, Fax: +381 11 3348 653
E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs

Paper Accepted” ISSN Online 2406-0895
Case Report / IIpuka3s 6osiecHnka

Zorana Pavlovi¢!>*, Milica Nesi¢!', Sanja Andri¢ Petrovi¢!?, Milena Stevanovi¢!

Atypical neuroleptic malignant syndrome associated with clozapine
therapy — case report with literature review

ATUNUYHU HEYPOJIENTUYKN MAJIUTHU CUHAPOM Ha TEparuju
KJIO3alIMHOM — MPUKa3 CiIyyaja camperieioM JUTepaType

"University Clinical Centre of Serbia, Clinic for Psychiatry, Belgrade, Serbia;
2University of Belgrade, Faculty of Medicine, Belgrade; Serbia;
3Institute for Mental Health, Belgrade, Serbia

Received: May 23, 2025

Revised: August 10, 2026

Accepted: August 10, 2026

Online First: August 13, 2026

DOI: https://doi.org/10.2298/SARH260523064P

*Accepted papers are articles in press that have gone through due peer review process and have been
accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not yet
been copy-edited and/or formatted in the publication house style, and the text may be changed before
the final publication.

Although accepted papers do not yet have all the accompanying bibliographic details available, they
can already be cited using the year of online publication and the DOI, as follows: the author’s last name
and initial of the first name, article title, journal title, online first publication month and year, and the
DOI; e.g.: Petrovi¢ P, Jovanovi¢ J. The title of the article. Srp Arh Celok Lek. Online First, February
2017.

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be
removed and the final version will appear in the associated published volumes/issues of the journal.
The date the article was made available online first will be carried over.

*Correspondence to:

Zorana PAVLOVIC

University Clinical Centre of Serbia, Clinic for Psychiatry, Department for Treatment Resistant Disorders, Pasterova 2, 1000
Belgrade, Serbia

Email: zoranapavlovic@yahoo.com



http://www.srpskiarhiv.rs/
mailto:zoranapavlovic@yahoo.com

Srp Arh Celok Lek 2026 | Online First August 13, 2026 | DOI: https://doi.org/10.2298/SARH260523064P 2

Atypical neuroleptic malignant syndrome associated with clozapine
therapy — case report with literature review

ATUNIUYHYA HEYPOJICTITUYKU MAJIUTHH CUHIPOM Ha TE€paruju
KJIO3aITMHOM — MPUKa3 CIy4aja ca MPEreioM JIUTepaType

SUMMARY CAXKETAK
Introduction Neuroleptic malignant syndrome ¥YBoa Heyponentinaxu manmurau cuagpom (HMC) je
(NMS) is a potentially fatal complication of MOTEHIMjaTHO (paTaTHa KOMIUIMKAIKja Jieuerha aHTH-
neuroleptic drugs. Over the past few decades, it has TICHXOTHUIIMA KOja ce TOCIeABUX IIeT JITIeHn]a CX-
been mostly considered as idiosyncratic reaction. BaTa YTIaBHOM Kao MINOCHHKPATCKa peakiuja. AK-
The aim of this report is to present the case of an TyeIHH MIPUKa3 CIyvaja UMa 32 IFJb Ja yYKaXkKe Ha MO-
atypical NMS associated with clozapine treatment. ryhHoct Hactanka arunuaHor HMC TokoM Tepamnuje
Case outline We describe a case of a young male KJIO3aITHHOM.
patient treated with clozapine (400 mg), who Ipuka3 6onecanka Omnucas je pa3Boj HMC xonx
developed NMS for the first time during the third muaauha neyeHor kno3anuHoM (400 mg) HacTaor
relapse of schizoaffective disorder. The patient IO MPBH YT TOKOM Tpehe enm30/ie OCHOBHE 00JIECTH
rapidly developed hyperthermia (40°C), tachycardia, | (cxuzoadexTuBHa menxo3a). Kox 6onecHuka cy ce
labile blood pressure, confusion, elevated creatine Op3o pazsmm xutieprepmuja (40°C), Taxukapamja,
phosphokinase, leukocytosis, and rhabdomyolysis, HecTa0WIaH KPBHU HPUTUCAK, MEHTATHa KOH)Y3Hja,
without muscle rigidity or other extrapyramidal MOBHIIIEH HUBO KpeaTnHa (pocoKnHaze, ICYKOIUTO-
signs. Extensive investigations excluded infectious, 3a U pabaoMuoim3a, 6e3 MumuhHe PUTHIHOCTH TN
neurological, endocrine, and metabolic causes. JIPYTUX eKCTpanmupaMiIaTHIX 3HakoBa. OOUMHa Hc-
Antipsychotics were discontinued, and treatment MUTHBaKka UCKJbYUHIIA Cy HHPEKTHUBHE, HEYPOJIOIIKE,
with lorazepam, intravenous hydration, and EHNOKpHHE U MeTabouyke y3poke. [Ipumena aHTH-
supportive care resulted in complete somatic MCHXOTHKA je 00yCTaBJbEHA, & JICUCHHE JIOPA3EIIaMoM,
recovery. Olanzapine was successfully reintroduced | nHTpaBEeHCKOM XHUAPATALNjOM U CYTIOPTUBHUM MEpa-
after stabilization. Ma JIOBEJIO je JI0 MOTIIYHOT COMaTcKor onopaska. Ha-
Conclusion Specific pharmacodynamic profile of KOH CTa0MJIM3alHje CTakba, IOHOBO j€ YCIELIHO yBe-
clozapine hampers early detection of NMS; since JICHa Teparuja oJIaH3anHOM.
muscular rigidity is rare. Therefore, the presentation | 3ak/py4yak Crnenuduyan GpapMakoANHAMCKH MPO-
of NMS in this‘case is atypical. Atypical (urn xII03anmuHa OTekaBa paHo npeno3HaBame HMC,
development of NMS during clozapine therapy jep je mojaBa MUIIMHE PUTHIHOCTH PETKa, CTOTa CE
imposes increased clinical‘attention. y OBOM ciIy4ajy paau o arunuaHoj popmu HMC.
Keywords: neuroleptic malignant syndrome; ATHITIYHOCT Pa3B0oja NPHIIMKOM IIPUMEHE KJIO3aITNHA
diagnostic criteria; clozapine; generic HaJla)ke MOBHUILEHY NaXby KIMHIYapa.

Kibyune peun: HeypoOJeNTHYKN MAJIUTHH CHHJPOM;

JIMjarHOCTUYKU KPUTEPUjYMU; KJIO3aIIMH; FeHEPUKa

INTRODUCTION

Neuroleptic malignant syndrome (NMS) was first described by Delay and colleagues more
than fifty years ago, during the treatment with first-generation antipsychotics (FGA) [1]. Since
then, a growing body of literature demonstrated an incidence range from 0.01% to 3.2% of

patients exposed to antipsychotics [2].

Reported mortality from NMS has declined from approximately 27% to 5.6%. This
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improvement in NMS outcome is due to better recognition of the syndrome and early

intervention [3].

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) criteria for
the diagnosis of NMS consist of major criteria (which are all required) and other criteria (at
least two required). Major criteria are: exposure to dopamine-blocking agent, severe muscle
rigidity and fever. Other criteria are diaphoresis, dysphagia, tremor, incontinence, altered level
of consciousness, mutism, tachycardia, elevated or labile blood pressure, leukocytosis, elevated

creatine phosphokinase (CPK) [2].

Nierenberg [4] proposed hierarchical organization of symptoms, emphasizing severe muscle
rigidity and elevated temperature associated with antipsychotic medication use as cardinal
features of NMS, while other criteria’ include tachycardia, excessive sweating, fluctuating
blood pressure, leukocytosis and changes in level of consciousness. However, some researchers
consider that autonomic dysfunction also represents one of the key features of NMS [5].
Likewise, altered mental status has also been proposed as one of the main criteria of NMS [6].
Moreover, recent research suggests that clozapine-induced NMS may have an atypical
presentation, which implies the absence of muscular rigidity with all other criteria being
fulfilled [7]. Also, complicating diagnosis even further is the fact that certain signs and

symptoms found in NMS could be observed in other disorders (Table 1) [8].

Several risk factors for NMS have been reported, including older age, dehydration, dementia,
parenteral therapy, rapid neuroleptic loading, polypharmacy and adjunctive psychotropics (e.g.

lithium) [9].

Although NMS is less common with second-generation antipsychotics (SGA), it has been
reported with all antipsychotics in this group, including those with weak D2 effects such as

clozapine and quetiapine [5]. To date, extensive research has reported relatively frequent
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occurrence of NMS during clozapine treatment [10].

The aim of the present case report is to describe atypical NMS during clozapine treatment.

CASE REPORT

A 30-year-old man, high-school graduate, employed, was admitted to our clinic due to the
exacerbation of Schizoaffective psychosis — F25. The patient has been treated since the age of

19, at the following maximum daily doses:
- Haloperidol 15mg in combination with levomepromasine 100mg — insufficient efficacy

- Clozapine 200mg (original formulation) — after achieving stable remission, the patient

received maintenance dose of 50mg daily.

Due to the acute exacerbation of his primary condition — schizoaffective disorder, manic type,
the patient was hospitalized at the Clinic for Psychiatry. Clozapine dosage (generic
formulation) was gradually increased to 400mg, in the combination with benzodiazepine in the

dosage of 10-30mg daily.

Owing to the further worsening of the patient's condition (high agitation with impulsivity,
insomnia, delusions and hallucinatory behavior, with normal somatic and laboratory findings),
the patient was treated with a first generation antipsychotic (haloperidol < 5 mg for two days
and chlorpromazine < 200 mg for four days) during the episodes of psychomotor agitation, as
augmentation therapy. Despite these measures, the patient's condition worsened, primarily due

to the altered mental status.

Since the aforementioned augmentation strategies were unsuccessful, we included lithium
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carbonate, which was proven to be effective in the combination with clozapine in the treatment
of schizoaffective disorder [11]. Two hours after receiving a single 300-mg dose of lithium-
carbonate (300 mg) with clozapine (400 mg, generic compound) the patient exhibited:
hyperthermia (40°C), a rise in the creatine phosphokinase levels (CPK, 1639 U/L),
neutrophilia (85.3%) and lymphopenia (7%), accompanied with increased total white blood
cell count (10.2x10°/1). Physical examination revealed tachycardia (120 beats per minute) and
a labile blood pressure (ranging from 120/80 mmHg to 150/100 mmHg), without muscle
rigidity and extrapyramidal symptoms. Differential diagnosis was considered according to
Table 1. Viral disease was dismissed after immunological analyses were negative. Brain CT
was normal, as well as the EEG and the endocrine status (levels of T4, TSH and cortisol were
within reference ranges). Although the patient did not fulfill the full DSM-5 diagnostic criteria
because severe rigidity was absent, the overall presentation was highly suggestive of atypical
NMS associated with clozapine therapy (Table 2). Malignant catatonia, which can also
manifest by hyperthermia, was considered. Although in 20% of cases NMS and malignant
catatonia cannot be distinguished [8], temporal relationship of the onset of symptoms and the
use of antipsychotics.is suggestive of NMS. Laboratory values are typically normal. In both
cases the treatment strategy involves the discontinuation of antipsychotics and the

benzodiazepines initiation.

Consequently, an antipsychotic drug was discontinued, and the patient was treated with
benzodiazepine therapy (lorazepam 12.5 mg/day), accompanied by intravenous rehydration.
In the following seven days the patient’s temperature was between 36.5-37.5°C. We did not
observe extrapyramidal symptoms, however, laboratory parameters remained elevated: CPK
up to 2000 U/L, alanine aminotransferase (ALT) up to 228 U/L, aspartate aminotransferase
(AST) up to 160 U/L, gamma glutamyl aminotransferase (gammaGT) up to 66 U/L,

erythrocyte sedimentation up to 56 mm/hour, accompanied by mild leukocytosis.
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In the following seven days psychomotor agitation, confusion and hallucinatory behavior
remained prominent in the patient's status. The trend of somatic stabilization was observed
during the second week of intensive care. On day 10 the laboratory findings were in the
reference ranges. Psychomotor agitation was reduced; however, confusion remained for the
following few weeks (the score on the Mini Mental State Examination was 20/30 in the first
week, and 23/30 in the third week). Antipsychotic therapy was reintroduced with olanzapine,
administered at an initial low dose and titrated gradually to achieve clinical stabilization. The
patient was discharged five weeks after the beginning of the NMS; in partial remission of
primary psychiatric disorder and in stable somatic state. A year later, the patient was mostly

stable, working and on continuous treatment with moderate dosages of olanzapine.

Ethics: All procedures were carried out in compliance with the institutional and/or national
research committees’ ethical standards (N0.920/5, 08.05.2025), as well as the 1964 Helsinki

Declaration and its revisions or similar ethical standards.

DISCUSSION

This case illustrates an atypical presentation of NMS, characterized by hyperthermia,
rhabdomyolysis, significant autonomic dysfunction, mental confusion, and agitation, notably

without extrapyramidal symptoms such as muscle rigidity.

Regarding the fulfillment of the major DSM-5 criteria, exposure to dopamine antagonists and
hyperthermia were present. Severe muscle rigidity was not present in our patient. Of the
additional criteria where a minimum of two are required, all were present: diaphoresis,
disturbed state of consciousness, variable blood pressure, tachycardia, leukocytosis, elevated

CPK up to 2000 U/L. Although one major criterion (rigidity) is absent, the combination of
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required exposure and fever with all additional diagnostic features and the exclusion of

infectious and metabolic mimics makes the diagnosis of NMS in this patient.

Therefore, NMS should be considered as a consequence of: 1) effects of clozapine; 2) effects

of lithium; and 3) effects of both clozapine and haloperidol/chlorpromazine.

In this case, clozapine is the most likely primary factor, given the titration up to 400mg and the
recognised ability of clozapine to cause atypical forms of NMS, often with ‘mental status
disturbance and autonomic dysfunction [12]. Recent reports have further demonstrated that
clozapine itself may induce atypical NMS even in the absence-of concomitant treatment with
high-potency first-generation antipsychotics [13]. “Recent pharmacovigilance analyses
additionally suggest that multiple neurochemical pathways, including dopaminergic,
serotonergic and cholinergic signaling, contribute to the development and progression of NMS,
supporting the atypical clinical presentation observed with clozapine therapy [14]. Therefore,
early signs — particularly sudden confusion, blood pressure lability, and tachycardia—should

raise the suspicion of NMS in patients on clozapine, even when rigidity is absent.

The addition of lithtum to antipsychotics has occasionally been associated with the occurrence
of NMS. Pope et al. [15] first described NMS associated with clozapine-lithium therapy in a
man with past history of NMS with fluphenazine-lithium therapy. Tomcuk et al. recently
reported a case where a patient developed NMS after receiving clozapine and lithium,
indicating that clozapine, though usually considered safer alternative following NMS can still

lead to the syndrome when combined with lithium [16].

The likely temporal sequence of events in this case — the onset of severe hyperthermia and
elevated CPK shortly after the first dose of lithium suggests that lithium acted as an accelerant
in an already sensitive system, but does not prove singular causation; which is consistent with

recent report [16].
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In polypharmacy, the use of haloperidol and chlorpromazine may contribute to cumulative
dopaminergic imbalance; however, in the absence of prolonged exposure or high-dose first-
generation antipsychotic therapy, they are less likely to represent the sole trigger of NMS [5,
14]. The augmentation with moderate dose of haloperidol in short-time period, without muscle
rigidity and other extrapyramidal symptoms is less likely to be the cause of NMS. We have to
note that patient had already received haloperidol during the first episode of his mental illness

(long-term and in a higher doses) without any complications.

The unique receptor profile of clozapine, characterized by relatively weak D2 receptor
antagonism together with potent antimuscarinic and antihistaminergic activity, may explain the
atypical presentation of NMS, particularly the reduced incidence of muscle rigidity [17]. The
distinctive receptor pharmacology that underlies clozapine's superior efficacy in treatment-
resistant schizophrenia may likewise contribute to the atypical clinical phenotype of clozapine-
associated NMS [17, 18]. The atypical presentation observed in our patient may also have
resulted from _synmergistic pharmacodynamic interactions between clozapine and
chlorpromazine. Nevertheless, chlorpromazine alone has rarely been implicated in NMS, with

the available literature limited to isolated case reports.

Rare studies [19] showed that generic clozapine compared to the original formulation causes
altered mental symptoms more frequently. This could be the case in our patient, but the data

about adverse effects of generic form of clozapine are limited and inconclusive.

In the present case, the clinical course followed, as shown in the scheme of Velamoor et al.
[20]. The patient's condition is worsening through exacerbation of schizoaffective psychosis
and despite treatment, it complicated with mental confusion and agitation followed by
hyperthermia, autonomic dysfunction and biochemical disorders, which all are signs of late

phase of NMS. Namely, dopamine depletion in the mid-brain—cortex—limbic system pathways
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may be the cause of changes in mental status. Blockade of dopamine receptors in the
hypothalamus causes impaired heat dissipation, resulting in hyperthermia [21]. Thus, timely
recognition of NMS during the clozapine therapy is hindered by the absence of rigidity, because

of clozapine receptor profile.

Our case highlighted that the early emergence of changes in mental status such as mental
confusion, should cause suspicion of NMS in patient treated with clozapine, despite absence
of muscle rigidity. Thus, whenever clozapine is administered, regardless of the length of
previous treatment and drug tolerability, patients should be carefully monitored'in order to
detect aforementioned early signs, because that is the only way to'act promptly and prevent late

complications.
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Table 1. Differential diagnosis of neuroleptic malignant syndrome (adapted from Orsolini

and Volpe [8])

Infectious

Meningitis or encephalitis

Postinfectious encephalomyelitis syndrome

Sepsis

Psychiatric or neurological

Idiopathic malignant catatonia

Agitated delirium

Nonconvulsive status epilepticus

Toxic or pharmacological

Anticholinergic delirium

Malignant hyperthermia

Serotonin syndrome

Substances of abuse

Endocrine

Thyrotoxicosis

Pheochromocytoma
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Table 2. Criteria of the neuroleptic malignant syndrome and clinical signs of the NN

Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition criteria

Patient

Major criteria (all required)

Exposure to dopamine-
blocking agent

X

Rigidity

Hyperthermia

Two or more of the
following symptoms/signs

Diaphoresis

ol

Dysphagia

Tremor

Incontinence

Changes in the level of
consciousness

b

Mutism

Tachycardia

Elevated or labile
arterial blood pressure

Leukocytosis

Laboratory evidence of
muscle injury (elevated
creatine phosphokinase
level)

P R
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Late NMS
symptoms
(hyperthermia,
autonomic
disfunction)

Initial
symptoms

(rigor, mental
confusion)

Mild side effects
(EPS, tremor)

Antipsychotic

13

Figure 1. The continuu uroleptic malignant syndrome (NMS) and antipsychotic side effects
(adapted from 1. [20]); EPS — extrapyramidal symptoms
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