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Abstract:

Introduction: Neuroleptic malignant syndrome is an idiosyncratic reaction and a severe disorder caused by an adverse reaction
to drugs with dopamine receptor- antagonist properties and is characterized by a tetrad of rigidity, fever, altered mental status, and
autonomic instability. In the present assessment, typical or conventional antipsychotics have been contrasted with atypical
antipsychotics with respect to recorded cases of neuroleptic malignant syndrome among a sample of nonwestern psychiatric
inpatients.

Methods: For assessment, all the cases with a diagnosis of neuroleptic malignant syndrome during the last sixty-two months, after
exclusion of other conceivable differential diagnoses, were incorporated in the current retrospective, record-based evaluation. The
clinical diagnosis was based on the Diagnostic and Statistical Manual of Mental Disorders, 5th edition. The valuation of independent
variables was analyzed by ‘Compression of proportions. Statistical significance is defined as p value <0.05.

Results: Amongst 19814 psychiatric inpatients, in the course of sixty-two months, eighteen cases received the diagnosis of
neuroleptic malignant syndrome. As said by the findings, neuroleptic malignant syndrome was meaningfully more frequent among
males, in comparison with females, and it was importantly more prevalent among cases suffering from schizophrenia, in comparison
with bipolar disorder. Also, the highest risk of neuroleptic malignant syndrome was found in the age group of 30-39. In the current
assessment, only one of the patients, who had received haloperidol, died due to aspiration pneumonia and respiratory failure, and
the most prevalent symptom was fever, which was observable in one hundred percent of cases. In addition to a similar clinical
profile, ‘Compression of proportions’ did not show any significant difference between the conventional (typical) antipsychotics
versus the atypical antipsychotic medications with respect to the occurrence of neuroleptic malignant syndrome.

Conclusion: As said by the findings, no significant difference was evident between the typical antipsychotic drugs versus the
atypical antipsychotic medications, with respect to incidence and clinical profile of neuroleptic malignant syndrome.
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Introduction:

Neuroleptic malignant syndrome (NMS) is an idiosyncratic reaction and
a severe disorder caused by an adverse reaction to drugs with dopamine
receptor-antagonist properties or the quick withdrawal of dopaminergic
drugs [1]. It is characterized by a tetrad of rigidity, fever, autonomic
instability, and altered mental status, ranging from confusion to coma, and
later complications like renal and respiratory failure [2]. Moreover, it may
be presented by leukocytosis, low serum iron levels and elevated creatine
phosphokinase (CPK) levels [3, 4]. So, failure to diagnose NMS early and
beginning of suitable management can result in serious medical
complications and, finally, death. On the other hand, while diagnostic
criteria for NMS are present, atypical presentations that lack one or more
typical features pose a diagnostic problem to clinicians. Consequently,
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though controversial, the concept of atypical NMS has been suggested for
such cases [5]. While there is no specific check able to diagnose NMS,
serum creatine phosphokinase (CPK) elevation has been reported in over
90% of cases [6]. NMS happens most often during the first week of
treatment or after increasing the dose of the antipsychotic drug [7]. The
incidence of NMS is not well -known, but the rate of it's happening with
typical antipsychotics has been reported to vary from 0.02% to 2.44% [8,
9]. In recent times, the frequency of NMS has declined from around
0.01% to 0.02% due to more alertness of clinicians and accessibility of
newer antipsychotic drugs [10]. Primary reports of mortality rates from
NMS were in excess of thirty percent, but increased physician
attentiveness and institution of newer antipsychotic drugs over the last
few years have reduced them to closer to ten percent [11]. While the
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underlying pathophysiologic mechanisms of NMS are complex and still
under examination, perhaps a marked and sudden reduction in central
dopaminergic activity resulting from D2 dopamine receptor blockade
within the nigrostriatal, hypothalamic, and mesolimbic/ cortical pathways
may explain the clinical features of NMS including rigidity,
hyperthermia, and altered mental status, respectively [12]. The main risk
factors for developing NMS are the commencement or escalation in
dosage of an antipsychotic drug and the potency and administration form
of that medication (13). Often complicating the diagnosis of NMS is the
great number of drug-induced conditions that can have motor and
cognitive features that are like NMS [14]. Also, though usage of
antipsychotic medications is connected with a variety of adverse motor
effects, several other classes of medications at toxic levels may cause
symptoms similar to NMS [15]. Despite the fact that the risk of
developing NMS due to atypical antipsychotics looks less than
conventional neuroleptics, now the usage of atypical antipsychotics is
increasing, so the frequency of NMS due to these medications may also
increase [16, 17]. On the other hand, the introduction of atypical
antipsychotics has further complicated the diagnosis of NMS, and it is
supposed that atypical agents might cause atypical forms of NMS because
of their different pharmacological properties [18]. Case reports and
reviews propose that the clinical features of NMS associated with atypical
medications differ from those precipitated by typical antipsychotics [19].
Atypical NMS is reported with the use of atypical antipsychotics such as
clozapine, risperidone, aripiprazole, and olanzapine [20]. Therefore, the
diagnosis of NMS remains controversial and presents an important
challenge to physicians [5]. Nonetheless, while NMS is a diagnosis of
exclusion, as a variety of medical disorders can present with analogous
symptoms [21], early recognition and intervention are crucial because
NMS can lead to severe complications, such as respiratory failure,
rhabdomyolysis, seizures, acute kidney injury, and death [22]. In the
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present assessment, typical or conventional antipsychotics are compared
with atypical antipsychotics with respect to recorded cases of NMS
among a sample of non-western psychiatric patients.

Methods:

Razi psychiatric hospital in the south of Tehran was selected as the field
of research in the current retrospective evaluation. For appraisal, all the
patients with a diagnosis of NMS during the last 62 months, after
exclusion of other conceivable differential diagnoses, like serotonin
syndrome, meningitis and encephalitis, were incorporated in the current
examination. The clinical diagnosis, as well, was in line with the
‘Diagnostic and Statistical Manual of Mental Disorders, 5th edition
(DSM-5)’ [23].

Statistical analysis:

Analysis of independent variables was performed by ‘comparison of
proportions. Statistical significance is defined as P-value <0.05. ‘Med-
Calc’ statistical software, version 15.2, was the statistical software tool
for analysis.

Results:

As stated by results, among 19814 psychiatric patients hospitalized in the
above-mentioned hospice, in the course of 62 months (April of 2013 -
August 2018), 18 cases received the diagnosis of NMS. While 38.88%
(n=7) of cases had received parenteral antipsychotics (haloperidol, IM or
1V), 61.11% (n=11) of them had used only oral medications. According
to the findings, NMS was meaningfully more frequent among male cases,
in comparison with female patients, and it was importantly more prevalent
among patients suffering from schizophrenia, in comparison with patients
with diagnoses of bipolar I or 11 disorder (Table 1).

Foci Cluster 1 Cluster 2 z p Cl1 95%
S - Schizophrenia Bipolar disorder
Psychiatric diagnosis a _ 2.00 0.04 0.006, 0.66
N=12 N=6
Male Female
Gender N=13 N=5 2.66 0.007 0.11,0.77
18-65 Y/O < 18 years or >65
Age N= 13 N= 3 4.00 0.0001 0.34,0.99

Table 1: Demographic characteristics of NMS cases.

Also, while it was considerably more widespread amid the 18-65-year-
old age-group, in comparison with adolescents or elderly patients (Table
1), the highest risk of NMS was found in the age group of 30-39, in
comparison with 20-29 and 40-49 (Table 2). In the current assessment,
only one of the patients, who had received haloperidol, died two weeks
after the appearance of NMS due to aspiration pneumonia and respiratory
failure (5.55%). Moreover, the most predominant clinical symptom was
fever, which was palpable in all cases (mean total average = 39.71 + 0.58
Celsius) (Table 3). The mean total days between admissions to the

psychiatric ward and diagnosis of NMS was around 3.05 + 2.54 days, and
the mean total days of treatment for NMS was around 7.83 £ 6.11 days.
Comparing the prescribed typical antipsychotics [haloperidol (n=9),
thioridazine (n=1), chlorpromazine (n=1)] and atypical antipsychotics
[olanzapine (n=4), risperidone (n=3)], ‘Compression of proportions’ did
not display any statistically important difference between the
conventional (typical) antipsychotics versus the atypical antipsychotic
medications with respect to incidence of NMS (z = 1.33, p<0.18, Cl 95%
=-0.10, 0.54).

Age-group | Number | Percentage
30-39 8 44.44
40-49 4 22.22
20-29 3 16.6

Table 2: Comparative age-group in NMS cases.

Symptoms Number | Percentage
Fever 18 100%
Perspiration 12 66%
Leukocytosis 11 61%
Disturbance of consciousness 11 61%
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Blood pressure instability

Muscle rigidity

Liver enzymes elevations

Increase of CPK

Muscle sore

11 61%
11 61%
11 61%
9 50%
9 50%

Table 3: Frequency of medical symptoms in NMS cases.

Discussion:

Though NMS happens only infrequently, it remains an unpredictable and
potentially deadly neurologic situation that clinicians must be able to
diagnose as soon as possible, since early diagnosis and correct medical
management are crucial to make sure of improved conclusions [24].
While incomplete or extraordinary NMS cases have been reported due to
atypical agents, it should always be kept in mind that all atypical
antipsychotic drugs, including clozapine, have the probability of inducing
NMS, even though not a common phenomenon [25]. If NMS is not
quickly identified and treated, it can be deadly due to cardiac arrest,
pneumonia, pulmonary embolism, renal failure, disseminated
intravascular coagulation or permanent damage, such as neurological
sequels [3, 11]. Along with the findings of the present evaluation, there
was no substantial difference between conventional and atypical
antipsychotics with reference to prompting NMS, a finding which was
rather in accord with the outcomes of Khouri et al. [7], Ananth et al. [26],
Trollor et al. [18], Croarkin et al. [27], and Teo et al. [5]. Also, while the
outcome of the current assessment was in agreement with the results of
Khaldi et al. [28], who indicated that atypical antipsychotics can cause
NMS even when prescribed in monotherapy, it was not in harmony with
the outcome of Anzai et al. [29], who said that monotherapy or
combination therapy with most atypical antipsychotic agents without
typical antipsychotic agents was not likely to cause NMS as an adverse
reaction compared to haloperidol monotherapy. So, as said by Ananth et
al. [26], induction of NMS by clozapine, though not common and in
incomplete or extraordinary forms [25], indicates that low incidence of
extrapyramidal symptoms (EPS) and low EPS-inducing potential do not
stop the happening of NMS, and D2 dopamine receptor blocking potential
does not have direct association with the incident of NMS. In addition, in
contrary to Teo et al. [ 5]) and Trollor et al. [18], who supposed that the
advent of atypical antipsychotics has further complicated the diagnosis of
NMS and atypical medications might cause atypical forms of NMS owing
to their different pharmacological properties, and Sarkar et al. [19] and
Pileggi et al. [30], who had stated that case reports and reviews suggest
that the clinical features of NMS associated with atypical antipsychotics
differ from that precipitated by typical antipsychotics, and drug re-
challenge and follow-up care have not been underlined in many reports of
NMS, in the current examination no uncommon exhibition of NMS that
lacks one or more distinctive features was implicitly manifest due to
atypical antipsychotics. Nevertheless, while the suggestion of Teo et al.
[5] was concerning atypical NMS precipitated by quetiapine and
clozapine overdoses, in the current evaluation, NMS was discernible with
standard amounts of risperidone and olanzapine, which may show
different symptomatology in comparison with the aforesaid medicines.
So, our conclusion is a bit in accord with Trollor et al. [18], who believed
that NMS accompanying atypical antipsychotic medications displays in a
characteristic mode, except that clozapine-induced NMS, which appears
less probable to present with extrapyramidal features, including rigidity
and tremor [31, 32]. Also, in the present estimation, no delayed type of
NMS, which, in the words of Suzuki et al. [33], might be relatively more
frequent in senior and pre-senior patients than in younger patients, was
manifest, and the mean total period between admission in the psychiatric
ward and transmission to the ICU was around one week, which was in
agreement with the outcomes of Chen et al. [3], who stated that two-thirds
of cases of NMS develop within the first week. Similarly, since the only
teenager in the current estimation had received olanzapine, so again our
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result is a little in harmony with the suggestion of Croarkin et al. [27],
who indicated that adolescents can develop NMS during treatment with
atypical antipsychotics and its symptoms are similar to those described in
adults. Furthermore, in the present study, there was only one death due to
NMS, which was induced by haloperidol; an outcome that was compatible
with the finding of Ananth et al. (26), who believed that the mortality rate
of NMS with atypical antipsychotic medications was lesser than
conventional antipsychotic drugs. Nevertheless, the death rate may
basically be a reflection of physicians' awareness and resulting from early
treatment. Anyhow, while NMS is a life-threatening complication of
antipsychotic drugs, and it is often assumed to be infrequent, observations
suggest that, rather than overestimating its incidence, we are more likely
to underrate it [34]. Even though less common now than in the past,
because of greater alertness, it remains a risk in susceptible patients
receiving typical or atypical antipsychotic medicines. Accordingly,
decreasing the risk factors, early identification of suspected cases, and
rapid management can meaningfully decrease mortality and morbidity in
this hazardous situation. Cooperation between psychiatry and other
medical fields may be the key to a fruitful consequence [34]. On the other
hand, while routine examination of serum CPK in patients on
antipsychotic medications who demonstrate features of NMS is endorsed
to help diagnosis [35], diagnosis and appropriate treatment can be delayed
when a patient does not present with classical signs of NMS [5]. So, the
diagnosis of NMS should mainly be determined by clinical symptoms [2].
Though NMS can be hard to diagnose and it is a diagnosis of exclusion,
we should remember that, since there is a great changeability re its clinical
presentation, clinicians should not exclude this syndrome too quickly in a
patient treated with neuroleptics [7]. Narrow periods of study, due to inapt
recordings in the last span, and unsatisfactory cases with the diagnosis of
NMS, as available samples, despite the size of the field of investigation,
do not permit generalization of the results to more than a pilot study.

Conclusion

As said by the findings, no significant difference was evident between the
typical antipsychotic drugs versus the atypical antipsychotic medications,
with respect to incidence and clinical profile of neuroleptic malignant
syndrome.

Acknowledgement

The author acknowledges physicians and personnel of Razi Psychiatric
Hospital for their valuable support and assistance.

References:

1- Tse L, Barr AM, Scarapicchia V, Vila-Rodriguez F. (2015)
Neuroleptic Malignant Syndrome: A Review from a Clinically
Oriented Perspective. Current Neuropharmacology. 13(3):395-
406.

2- Nisijima K, Shioda K. (2014). A rare case of neuroleptic
malignant syndrome without elevated serum creatine kinase.
Neuropsychiatr Dis Treat. 10:403-407.

3- Chen TR, Chen YC. (2018). Risperidone-Associated Neuroleptic
Malignant Syndrome in an Inpatient with Schizophrenia, With
Successful Rechallenge and 3 Year Follow-Up. Front Psychiatry.
18(9):718.

Page 3 of 4


https://www.ingentaconnect.com/content/ben/cn/2015/00000013/00000003/art00008
https://www.ingentaconnect.com/content/ben/cn/2015/00000013/00000003/art00008
https://www.ingentaconnect.com/content/ben/cn/2015/00000013/00000003/art00008
https://www.ingentaconnect.com/content/ben/cn/2015/00000013/00000003/art00008
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc3938441/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc3938441/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc3938441/
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00718/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00718/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00718/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00718/full

J. Brain and Neurological Disorders

4-

5-

17-

18-

19-

Tormoehlen LM, Rusyniak DE. (2018). Neuroleptic malignant
syndrome and serotonin syndrome. Handb Clin Neurol.157:663-
675.

DCL, Wong HK, Tan SN.(2018). Atypical Neuroleptic
Malignant Syndrome Precipitated by Clozapine and Quetiapine
Overdose: A Diagnostic Challenge. Innov Clin Neurosci. 15(7-
8):20-22.

Gurrera RJ, Caroff SN, Cohen A, et al. (2011). An international
consensus study of neuroleptic malignant syndrome diagnostic
criteria using the Delphi method. J Clin Psychiatry. 72:1222-1228.
Khouri C, Planés S, Logerot S, Villier C, Mallaret M.(2016).
Case report: Neuroleptic malignant syndrome and diagnostic
difficulties. Encephale. 42(3):277-280.

Ananth J, Parameswaran S, Gunatilake S, Burgoyne K, Sidhom T.
(2004). Neuroleptic malignant syndrome and atypical
antipsychotic drugs. J Clin Psychiatry. 65(4):464-470.

Shoja Shafti S, Memarie A, Rezaie M, Hamidi M. (2019).
Neuroleptic Malignant Syndrome: A Pilot Study on Psychiatric
Inpatients in Iran. Current Psychopharmacology. 8(3):1-6.
Stubner S, Rustenbeck E, Grohmann R, et al. (2004). Severe and
uncommon involuntary movement disorders due to psychotropic
drugs. Pharmacopsychiatry. 37(1):54-64.

Shalev A, Hermesh H, Munitz H. (1989). Mortality from
neuroleptic malignant syndrome. J Clin Psychiatry. 50(5):18-25.
Strawn JR, Keck PE, Caroff SN. (2007). Neuroleptic malignant
syndrome. Am J Psychiatry. 164(5):870-876.

Berardi D, Amore M, Keck PE, Troia M, Dell’Atti M. (1998).
Clinical and pharmacologic risk factors for neuroleptic malignant
syndrome: a case-control study. Biol Psychiatry. 44(8):748-754.
Turner MR, Gainsborough N. (2001). Neuroleptic malignant-like
syndrome after abrupt withdrawal of baclofen. J Psychopharmacol
.15(1):61-63.

Lazarus A, Mann SC. (1989). The Neuroleptic Malignant
Syndrome and Related Conditions. Washington, DC: American
Psychiatric Press.

Bottlender R, Jager M, Hofschuster E, Dobmeier P, Méller HJ.
(2002). Neuroleptic malignant syndrome due to atypical
neuroleptics: three episodes in one patient. Pharmacopsychiatry.
35(3):119-121.

Murri MB, Guaglianone A, Bugliani M, Calcagno P, Respino
M, Serafini G, Innamorati M, Pompili M, Amore M.(2015).
Second-generation antipsychotics and neuroleptic malignant
syndrome: systematic review and case report analysis. Drugs R D.
15(1):45-62.

Trollor JN, Chen X, Sachdev PS. (2009). Neuroleptic malignant
syndrome associated with atypical antipsychotic drugs. CNS
Drugs. 23:477-492.

Sarkar S, Gupta N. (2017). Drug information update. Atypical
antipsychotics and neuroleptic malignant syndrome: nuances and
pragmatics of the association. BJPsych Bull. 41:211-216.

Auctores Publishing LLC — Volume 5(2)-025 www.auctoresonline.org
ISSN: 2642-9730

20-

21-

25-

26-

27-

28-

29-

30-

31-

32-

33-

34-

35-

Copy rights@ Saeed Shoja Shafti et.al.

Leucht S, Cipriani A, Spineli L, et al. (2013). Comparative
efficacy and tolerability of 15 antipsychotic drugs in
schizophrenia: a multiple-treatments meta-analysis. Lancet.
382:951-962.

Strawn JR, Keck PE, Caroff SN. (2007). Neuroleptic malignant
syndrome. Am J Psychiatry. 164:870-876.

Modi S, Dharaiya D, Schultz L, Varelas P. (2016). Neuroleptic
malignant syndrome: complications, outcomes, and mortality.
Neurocrit Care. 24:97-103.

American Psychiatric Association (APA). (2013). Diagnostic and
Statistical Manual of Mental Disorders. 5th ed. Washington, DC:
American Psychiatric Association.

Pelonero AL, Levenson JL, Pandurangi AK. (1998). Neuroleptic
malignant syndrome: a review. Psychiatr Serv. 49(9):1163-1172.
Erol A, Putgul G, Sert E, Mete L. (2013). Clozapine-associated
neuroleptic malignant syndrome followed by catatonia: a case
report]. Turk Psikiyatri Derg. 24(2):140-144.

Ananth J, Parameswaran S, Gunatilake S, Burgoyne K, Sidhom T.
(2004). Neuroleptic malignant syndrome and atypical
antipsychotic drugs. J Clin Psychiatry. 65(4):464-470.

Croarkin PE, Emslie GJ, Mayes TL. (2008). Neuroleptic
malignant syndrome associated with atypical antipsychotics in
pediatric patients: a review of published cases. J Clin Psychiatry.
69(7):1157-1165.

Khaldi S, Kornreich C, Choubani Z, Gourevitch R. (2008).
Neuroleptic malignant syndrome and atypical antipsychotics: a
brief review. Encephala. 34(6):618-624.

Anzai T, Takahashi K, Watanabe M. (2019). Adverse reaction
reports of neuroleptic malignant syndrome induced by atypical
antipsychotic agents in the Japanese Adverse Drug Event Report
(JADER) database. Psychiatry Clin Neurosis. 73(1):27-33.
Pileggi DJ, Cook AM. Neuroleptic malignant syndrome. (2016).
Ann Pharmacotherapy. 50:973-981.

Picard LS, Lindsay S, Strawn JR, et al. (2008). Atypical
neuroleptic malignant syndrome: diagnostic controversies and
considerations. Pharmacotherapy. 28:530-535.

Belvederi Murri M, Guaglianone A, Bugliani M, et al. (2015).
Second-generation antipsychotics and neuroleptic malignant
syndrome: systematic review and case report analysis. Drugs R D.
15:45-62.

Suzuki I, Honma H, Watanabe N, Matsubara S, Koyama T.
(1998). A study of neuroleptic malignant syndrome in the
presenium and senium. Seishin Shinkeigaku Zasshi. 100(6):387-
397.

Velamoor R. (2017). Neuroleptic malignant syndrome: A neuro-
psychiatric  emergency:  Recognition,  prevention, and
management. Asian J Psychiatr. 29:109.

Strawn JR, Keck PE, Caroff SN. (2007). Neuroleptic malignant
syndrome. Am J Psychiatry. 164(5):870-876.

Page 4 of 4


https://www.sciencedirect.com/science/article/pii/B9780444640741000392
https://www.sciencedirect.com/science/article/pii/B9780444640741000392
https://www.sciencedirect.com/science/article/pii/B9780444640741000392
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6145603/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6145603/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6145603/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6145603/
https://www.psychiatrist.com/jcp/effects/neuroleptic-malignant-syndrome/international-consensus-study-neuroleptic-malignant/
https://www.psychiatrist.com/jcp/effects/neuroleptic-malignant-syndrome/international-consensus-study-neuroleptic-malignant/
https://www.psychiatrist.com/jcp/effects/neuroleptic-malignant-syndrome/international-consensus-study-neuroleptic-malignant/
https://europepmc.org/article/med/26923996
https://europepmc.org/article/med/26923996
https://europepmc.org/article/med/26923996
https://www.psychiatrist.com/read-pdf/12681/
https://www.psychiatrist.com/read-pdf/12681/
https://www.psychiatrist.com/read-pdf/12681/
https://www.google.com/search?hl=en&q=9-%09Shoja+Shafti+S,+Memarie+A,+Rezaie+M,+Hamidi+M.+(2019).+Neuroleptic+Malignant+Syndrome:+A+Pilot+Study+on+Psychiatric+Inpatients+in+Iran.+Current+Psychopharmacology.++8+(3):+1-6.
https://www.google.com/search?hl=en&q=9-%09Shoja+Shafti+S,+Memarie+A,+Rezaie+M,+Hamidi+M.+(2019).+Neuroleptic+Malignant+Syndrome:+A+Pilot+Study+on+Psychiatric+Inpatients+in+Iran.+Current+Psychopharmacology.++8+(3):+1-6.
https://www.google.com/search?hl=en&q=9-%09Shoja+Shafti+S,+Memarie+A,+Rezaie+M,+Hamidi+M.+(2019).+Neuroleptic+Malignant+Syndrome:+A+Pilot+Study+on+Psychiatric+Inpatients+in+Iran.+Current+Psychopharmacology.++8+(3):+1-6.
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2004-815511
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2004-815511
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2004-815511
https://psycnet.apa.org/record/1989-19221-001
https://psycnet.apa.org/record/1989-19221-001
https://ajp.psychiatryonline.org/doi/abs/10.1176/ajp.2007.164.6.870
https://ajp.psychiatryonline.org/doi/abs/10.1176/ajp.2007.164.6.870
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/494709
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/494709
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/494709
https://journals.sagepub.com/doi/abs/10.1177/026988110101500111
https://journals.sagepub.com/doi/abs/10.1177/026988110101500111
https://journals.sagepub.com/doi/abs/10.1177/026988110101500111
https://journals.sagepub.com/doi/abs/10.1177/026988110101500111
https://books.google.com/books?hl=en&lr=&id=POjw-pQcvW8C&oi=fnd&pg=PP1&dq=16-%09Lazarus+A,+Mann+SC.+(1989).+The+Neuroleptic+Malignant+Syndrome+and+Related+Conditions.+Washington,+DC:+American+Psychiatric+Press.&ots=GN-FeoAAG9&sig=awnjKmWXeCjufNNfxmgx-2Ncupg
https://books.google.com/books?hl=en&lr=&id=POjw-pQcvW8C&oi=fnd&pg=PP1&dq=16-%09Lazarus+A,+Mann+SC.+(1989).+The+Neuroleptic+Malignant+Syndrome+and+Related+Conditions.+Washington,+DC:+American+Psychiatric+Press.&ots=GN-FeoAAG9&sig=awnjKmWXeCjufNNfxmgx-2Ncupg
https://books.google.com/books?hl=en&lr=&id=POjw-pQcvW8C&oi=fnd&pg=PP1&dq=16-%09Lazarus+A,+Mann+SC.+(1989).+The+Neuroleptic+Malignant+Syndrome+and+Related+Conditions.+Washington,+DC:+American+Psychiatric+Press.&ots=GN-FeoAAG9&sig=awnjKmWXeCjufNNfxmgx-2Ncupg
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2002-31518
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2002-31518
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2002-31518
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2002-31518
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.2165/00023210-200923060-00003
https://link.springer.com/article/10.2165/00023210-200923060-00003
https://link.springer.com/article/10.2165/00023210-200923060-00003
https://www.cambridge.org/core/journals/bjpsych-bulletin/article/drug-information-update-atypical-antipsychotics-and-neuroleptic-malignant-syndrome-nuances-and-pragmatics-of-the-association/F3C2AA55241282030B4D1424A87C2F9F
https://www.cambridge.org/core/journals/bjpsych-bulletin/article/drug-information-update-atypical-antipsychotics-and-neuroleptic-malignant-syndrome-nuances-and-pragmatics-of-the-association/F3C2AA55241282030B4D1424A87C2F9F
https://www.cambridge.org/core/journals/bjpsych-bulletin/article/drug-information-update-atypical-antipsychotics-and-neuroleptic-malignant-syndrome-nuances-and-pragmatics-of-the-association/F3C2AA55241282030B4D1424A87C2F9F
https://www.sciencedirect.com/science/article/pii/S0140673613607333
https://www.sciencedirect.com/science/article/pii/S0140673613607333
https://www.sciencedirect.com/science/article/pii/S0140673613607333
https://www.sciencedirect.com/science/article/pii/S0140673613607333
https://ajp.psychiatryonline.org/doi/abs/10.1176/ajp.2007.164.6.870
https://ajp.psychiatryonline.org/doi/abs/10.1176/ajp.2007.164.6.870
https://link.springer.com/article/10.1007/s12028-015-0162-5
https://link.springer.com/article/10.1007/s12028-015-0162-5
https://link.springer.com/article/10.1007/s12028-015-0162-5
https://www.jstor.org/stable/pdf/j.ctv1chs8rh.4.pdf
https://www.jstor.org/stable/pdf/j.ctv1chs8rh.4.pdf
https://www.jstor.org/stable/pdf/j.ctv1chs8rh.4.pdf
https://ps.psychiatryonline.org/doi/abs/10.1176/ps.49.9.1163
https://ps.psychiatryonline.org/doi/abs/10.1176/ps.49.9.1163
https://turkpsikiyatri.com/Data/UnpublishedArticles/090etf.pdf
https://turkpsikiyatri.com/Data/UnpublishedArticles/090etf.pdf
https://turkpsikiyatri.com/Data/UnpublishedArticles/090etf.pdf
https://www.psychiatrist.com/read-pdf/12681/
https://www.psychiatrist.com/read-pdf/12681/
https://www.psychiatrist.com/read-pdf/12681/
https://www.psychiatrist.com/jcp/effects/neuroleptic-malignant-syndrome/neuroleptic-malignant-syndrome-associated-atypical/
https://www.psychiatrist.com/jcp/effects/neuroleptic-malignant-syndrome/neuroleptic-malignant-syndrome-associated-atypical/
https://www.psychiatrist.com/jcp/effects/neuroleptic-malignant-syndrome/neuroleptic-malignant-syndrome-associated-atypical/
https://www.psychiatrist.com/jcp/effects/neuroleptic-malignant-syndrome/neuroleptic-malignant-syndrome-associated-atypical/
https://europepmc.org/article/med/19081460
https://europepmc.org/article/med/19081460
https://europepmc.org/article/med/19081460
https://onlinelibrary.wiley.com/doi/abs/10.1111/pcn.12793
https://onlinelibrary.wiley.com/doi/abs/10.1111/pcn.12793
https://onlinelibrary.wiley.com/doi/abs/10.1111/pcn.12793
https://onlinelibrary.wiley.com/doi/abs/10.1111/pcn.12793
https://journals.sagepub.com/doi/abs/10.1177/1060028016657553
https://journals.sagepub.com/doi/abs/10.1177/1060028016657553
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1592/phco.28.4.530
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1592/phco.28.4.530
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1592/phco.28.4.530
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://link.springer.com/article/10.1007/s40268-014-0078-0
https://europepmc.org/article/med/9745353
https://europepmc.org/article/med/9745353
https://europepmc.org/article/med/9745353
https://europepmc.org/article/med/9745353
https://www.sciencedirect.com/science/article/pii/S1876201817301788
https://www.sciencedirect.com/science/article/pii/S1876201817301788
https://www.sciencedirect.com/science/article/pii/S1876201817301788
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1592/phco.28.4.530
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1592/phco.28.4.530

