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Abstract: Neuroleptic Malignant Syndrome (NMS) is a life-threatening neurologic emergency associated commonly with 
the use of neuroleptic agents. In view of the high rate of fatality associated with it, urgent careful and adequate management is 
often required. To highlight the UPTH adopted protocol for the management of Neuroleptic Malignant Syndrome. All the cases 
of Neuroleptic Malignant Syndrome managed between Jan, 2008–Dec, 2014 in the unit were retrieved and our adopted 
management protocol critically reviewed. The outcome of our locally adopted management approach of NMS has been largely 
successful with 100% success rate in all 7 cases managed in the last three (3) years. All our patients recovered without any 
neurologic sequelae and were scheduled for adequate follow – up after discharge. 
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1. Introduction 

Neuroleptic Malignant Syndrome (NMS) is a life-
threatening neurologic emergency associated commonly with 
the use of neuroleptic agents and characterised by distinctive 
clinical syndrome which includes alteration of sensorium and 
consciousness, generalised rigidity, high grade fever usually 
above 400C and dysautonomia [1]. 

The incidence rate ranges from 0.02 – 3.0% among 
patients taking neuroleptic agents [2]. Mortality results 
directly from the dysautonomic manifestations of the disease 
and from systemic complications. [3] Mortality has declined 
from the earliest report in the 1960s of 76% and is more 
recently estimated between 10 and 20% [3]. 

It is common following the use of high potency typical 
oral and depo injectable neuroleptic agents [2]. It is widely 
believed that it is not a dose-dependent phenomenon, but 

delayed manifestations and occurrences of NMS in old 
patients who have previously being receiving other type of 
neuroleptics appear to have contradicted this belief. A 
number of risk factors including medical conditions, 
dehydration and head injury and abrupt withdrawal of 
neuroleptic have been suggested [4, 5]. It is equally known 
that combination therapy and high doses of typical 
antipsychotics e.g. Haloperidol have equally shown higher 
risk than those on monotherapy especially the delayed ones 
[4]. 

Neuroleptic malignant syndrome could easily be confused 
with conditions like serotonin syndrome, malignant 
hyperthermia, heat stroke and meningoencphalitis. [6-13] It 
affects all age groups and age has never been reported as a 
risk factor [14]. In most studies, men outnumber women 
twofold. It is often followed by a number of biochemical 
changes [15-18]. 
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The syndrome presents with myriad of symptoms cutting 
across all the systems of the body [19]. It occurs commonly 
within 72hrs of commencement of medication, although there 
have been cases of delayed manifestations. Apart from its 
high risk of fatality, the disorder presents with some inherent 
management difficulties and this makes this condition a 
medical emergency [20-29]. 

Dehydration in Neuroleptic Malignant Syndrome is both a 
risk factor and a clinical feature. As a clinical feature, it is 
usually caused by hyperthermia, diaphoresis and in some 
cases tachypnea [30]. The patients are usually moderately and 
severely dehydrated with a loss of 3-6kg and greater 6kg of 
their premorbid body weight respectively. The common 
clinical feature include increased thirst, dry mouth, dry skin, 
reduced skin turgor, decreased urine output (or no urine 
production in severe cases), dizziness, drowsiness, lethargy, 
confusion, seizure, hypotension (including orthostatic 
hypotension), tachycardia or shock. 

The dehydration is usually accompanied by-electrolyte and 
acid base imbalances which could be hypo or hypernatremia, 
hyperkalemia and metabolic acidosis. The dehydration in 
Neuroleptic malignant syndrome is usually corrected with the 
use of Ringer's lactate or Normal saline and administered 
through the intravenous route. As with other cases of 
moderate to severe dehydration, the deficit is corrected and 
further losses prevented with maintenance therapy. 

In cases of shock, the legs of the patient is elevated and 
20mls per kilogram body weight of Normal saline is given 
over 30minutes and the patient reassessed. This can be 
repeated if necessary [31]. If severely dehydrated, 
30millilitres per kilogram body weight of Ringer's lactate is 
given over 30minutes and then followed by 70millilitres of 
Ringer's lactate over the next two and half hours. After this 
initial fluid resuscitation, maintenance with normal saline of 
4millilitres per kilogram body weight for the next 10kg and 
over 1 millilitre per kilogram body weight for the subsequent 
kilogram of body weight [32]. 

The total is given over 1 hour and the 24hrs calculation is 
done and given daily. An insensible loss of 800millilitres is 
added to the daily maintenance fluid. The patient is assessed 
every 15-30 minutes until the pulse and blood pressure 
returns to normal and every hour subsequently. Correction of 
electrolytes is done using the serum electrolyte as a guide. 
Some cases have benefitted from the use of electroconvulsive 
therapy [29]. Some studies have pointed to high risk of 
recurrence [33-37]. 

However, over a period of 3 years, the Neuropsychiatric 
Department of UPTH has successfully managed about 7 
cases of Neuroleptic Malignant Syndrome, adopting the basic 
principles of its management with modifications. A highlight 
of this locally adopted management approach forms the 
essence of this presentation. 

2. Objective 

i. To highlight the challenges encountered in the 
management of Neuroleptic Malignant Syndrome. 

ii. To highlight the UPTH adopted protocol for the 
management of Neuroleptic Malignant Syndrome. 

3. Methodology 

All the cases of Neuroleptic Malignant Syndrome 
managed between Jan, 2008 – Dec, 2010 in the unit were 
retrieved and our adopted management protocol critically 
reviewed viz a viz its effectiveness and success rate. 

4. Protocol 

Bipolar affective disorder was the primary diagnosis in 
three of the seven cases, severe depression with psychotic 
features in two cases, while catatonic shizophrenia and acute 
postpartum psychosis were the primary diagnoses in the last 
two cases respectively. 

The protocol employs basically the same principles of 
managing NMS, though with some modifications. It is based 
upon a hierarchy of clinical severity and diagnostic certainty. 
All our patients were managed in the ward with an option to 
transfer them to the Intensive Care Unit (ICU) (which is the 
ideal setting) if there were no observable clinical improvement 
within 48 hrs, following commencement of intervention. 

STEPS 

1. Immediate withdrawal of all anti-psychotics and other 
suspected offending medications were immediately 
withdrawn. 

2. Initial overall clinical assessment including full 
clinical, physical and mental status examination. 

3. Establishment of stable cardiorespiratory system. 
4. Assessment of the state of dehydration and replacement 

of lost fluid with normal saline alternate with 5% 
dextros saline to maintain euvolumic state. The fluid 
replacement followed the following pattern: For the 
mildly dehydrated IL over one and a half hours and 
then 3-5 litres. For the moderately dehydrated, IL over 
one hour followed by 4–6 litres of fluid over 24 hours 
for 72 hours and for the severely dehydrated 1 litre 
over 30 minutes, then 6 – 8 litres 24 hourly over 72 
hours. By the 75th hour, intravenous infusions were 
terminated and replaced by oral fluids either directly or 
through nasogastric tubes. The total volume was 
reduced to 25% of the total fluid requirement for the 
first 24 hours and given 6 hourly until the patient 
became fully conscious. 

5. Reduction of temperature by regular exposure of the 
body, use of fans, tepid sponging, ice block packs in 
water bags and use of antipyretics-intramuscular 
Paracetamol 1gm 12 hourly for 72 hours aimed at 
bringing the temperature down toless than or equal to 
37.4 degree C. 

6. Reduction in rigidity/relaxation of the smooth muscles 
of respiration (bronchial muscles) with the use of 
aminophylline of about 125mg 12hourly for 72 to 96 
hours. 

7. Use of skeletal muscle relaxant (Robaxin) 500mg 8 
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hourly either intramuscularly or orally for four days. 
8. Use of oral Salbutamol 2mg 8 hourly for one week – 

(smooth muscle relaxant). 
9. They were managed as unconscious patients with 

urinary catheter and nasogastric tube in situ to monitor 
urine output and feeding and drug administration 
respectively. 

10. Basic investigations included full blood count, 
urinalysis, liver function test, electrolytes, urea and 
creatinin, immediate random and later fasten blood 
sugar analysis were regularly done. 

11. Basic life support including direct oxygen (40-60%) 
administration were used when clinically indicated. 

12. Low dose of short acting benzodiazepam (loraxepam 
1mg daily for a short duration) to control agitation 
whenever it occurred. 

13. Oral Bromocriptin 0.125mg 12 hourly for 1 week (7 
days). 

14. Intravenous antibiotics cefuroxin (12 hourly for 24 
hours then 1g daily for the next 4 days). This was to 
check any concomitant infections from aspiration 
particularly. 

15. Electrocombustive Therapy (ECT) was administered in 
about 60% of cases of between 2-3 shocks over 7 days. 
Consideration for ECT was based on poor response 
after 3 days inspite of supportive care and 
pharmacotherapy, persistence of residual catatonia 
(rigidity), some level of restlessness, where respiratory 
rate remained 30 cycles per minute and above after 72 
hours and where lethal and malignant catatonia was 
suspected [29]. 

16. Light food was introduced when patient started feeding 
orally and gradually adequate and regular diet was 
introduced. 

17. Very close in-patient monitoring including regular vital 
signs check and adequate nursing care were ensured. 

18. Neuroleptics where restarted at 2-4 weeks after 
recovery with the basic guideline of restarting 
neuroleptics, and the typical antipsychotics were all 
replaced. 

5. Results 

The outcome of our locally adopted management approach 
of NMS has been largely successful with 100% success rate 
in all 7 cases managed in the last three (3) years. All our 
patients recovered without any neurological sequalae and 
were scheduled for adequate follow – up after discharge. 

6. Modifications 

The UPTH protocol has largely followed the general 
principle of management of Neuroleptic Malignant 
Syndrome. However, from our results and experience, we 
have found the following to be useful. 

1. The use of aminophyline which is a bronchodilator and 
a smooth muscle relaxant. 

2. The use of robaxin which is both a smooth as well as a 
skeletal muscle relaxant. The commonly used drug is 
dantrolin sodium which, unlike robaxin relaxes only 
skeletal muscle relaxant, which is not readily available 
in our environment. 

3. The use of oral salbutamol - another smooth muscle 
relaxant; also helps to relax the brochial muscles for 
stable cardiorespiratory functioning. 

4. The use of fans, ice block to complement the regularly 
prescribed tepid sponging and antipyretic to reduce 
hyperpyrexia. 

 

7. Conclusion 

The UPTH locally adopted protocol, which still follows 
the basic principles of managing NMS, though with 
modification, has proven largely effective with 100% success 
rate in the last three years. It is important that we share this 
knowledge and information with others who have been 
challenged in the past with high mortality rates arising from 
neuroleptic malignant syndrome. It is indeed a fatal 
condition, requiring focused, timely and knowledgeable 
intervention, with withdrawal of all antipsychotics, adequate 
fluid replacement treatment of concurrent infections and 
temperature control as main stay of malignant. 
 

 

References 

[1] Di Venanzio, C., Marini, C., Santini, I., De Lauretis, I., and 
Rossi, A, (2015). Severe long term chronic complications of 
neuroleptic malignant syndrome: a case report. Journal of 
Psychopathology; 21:97-100. 

[2] Seitz DP, Gill SS. Neuroleptic Malignant Syndrome 
complicating antipsychotic treatment of delirium or agitation 
in medical and surgical patients: case reports and a review of 
the literature. Psychosomatics 2009; 50:8. 

[3] Shalev A. Hermesh H, Munitz H. Mortality from neuroleptic 
malignant syndrome. J Clin Psychiatry 1989; 50:18. 

[4] Chandrasekaran, P. K. and Grewal, G. S. (2015). An Approach 
to Diagnosing and Managing Neuroleptic Malignant 
Syndrome, Atypical Neuroleptic Malignant Syndrome and 
Serotonin Syndrome using a Flowchart Algorithm. Austin J 
Pharmacol Ther,; 3(2), 01-05. 

[5] Jae Meen Lee, et al. Malignant Neuroleptic Syndrome 
following Deep Brain Stimulation (2016). Malignant 
Neuroleptic Syndrome following Deep Brain Stimulation 
Surgery of Globus Pallidus Pars Internus in Cerebral Palsy. 
Korean J Crit Care Med, 31(1):34-38 / 
http://dx.doi.org/10.4266/kjccm.2016.31.1.34 

[6] Caroff SN, Mann SC. Neuroleptic Malignant Syndrome. Med 
Clin North Am 1993; 77:185. 

[7] Caroff SN, Rosengerg H, Fletcher JE, et al. Malignant 
hyperthermia susceptibility in neuroleptic malignant 
syndrome. Anaesthesiology 1987; 67:20. 

[8] Bonder RA, Lynch T, Lewis, Kahn D. Serotonin syndrome. 
Neurology 1995; 45:219. 



55 Stanley Catherine Nonyelum et al.:  Adopting a Local Protocol in the Management of Neuroleptic Malignant Syndrome in the   
University of Port Harcourt Teaching Hospital (UPTH) 

[9] Ener RA, Meglathery SB, Van Decker WA, Gallagher RM. 
Serotonin syndrome and other serotonergic disorders. Pain 
Med 2003; 4:63. 

[10] Lejoyeux M, Fineyre F, Ades J. The serotonin syndrome. Am 
J psychiatry 1992; 149:1410. 

[11] Sternbach H. The serotonin syndrome. Am J Psychiatary 
1991; 148:705. 

[12] Fleischhacker WW, Unterweger B, Kane JM, Hinterhuber H. 
The neuroleptic malignant syndrome and its differentiation 
from lethal catatonia. Actapsychiatr Scand 1990; 81:3. 

[13] Castillo E, Rubin RT, Holsboer-Trachsler E. Clinical 
differentiation between lethal catatonia and neuroleptic 
malignant syndrome. Am J. Psychiatry 1989; 146:324. 

[14] Silva RR, Munoz DM, Alpert M, et al. Neuroleptic Malignant 
Syndrome in children and adolescents. J amAcad Child 
Adolesc Psychiatry. The myth of elevated serum creatinine 
phosphokinase level and neuroleptic malignant syndrome. Br. 
J. Psychiatry 1991; 158:706. 

[15] Hermesh H, Manor I, Shiloh R, et al. High serum creatinine 
kinase level: possible risk factor for neuroleptic malignant 
syndrome. J ClinPsychopharmacol 2002; 22:252. 

[16] Elser AR, Neff MS, Slifkin RF. Acute myoglobinuric renal 
failure. A consequence of the neuroleptic malignant 
syndrome. Arch Intern Med 1982; 142:601. 

[17] Lee JW. Serum iron in catatonia and neuroleptic malignant 
syndrome. Biol Psychiatry 1998; 44:499. 

[18] Blasi C, DÁmore F, Levati M, Bandinelli MC. (Neuroleptic 
malignant syndrome: a neurologic pathology of great interest 
for the internist). Ann Ital Med Int 1998; 13:111. 

[19] Parry Ak, Ormerod LP, Hamlin GW, Saleem PT. Recurrent 
sinus arrest in association with neuroleptic malignant 
syndrome. Br J. Psychiatry 1994; 164:689. 

[20] Lappa A, Podesta M, Capelli O, et al. Successful treatment of 
a complicated case of neuroleptic malignant syndrome. 
Intensive care med 2002; 28:976. 

[21] Gregorakos L, Thomaides T, Stratouli S, Sakayanni E. The 
use of clonidine in the management of autonomic overactivity 
in neuroleptic malignant syndrome. ClinAuton Res 2000; 
10:193. 

[22] Bleu MG, Schneider SM, Noro S, Fraley DS. Successful 
treatment of neuroleptic malignant syndrome with sodium 
nitroprusside. Ann Intern Med 1986; 104:56. 

[23] Bond WS. Detection and management of the neuroleptic 
malignant syndrome. Clin Pharm 1984; 3:302. 

[24] Wang HC, Hsieh Y. Treatment of neuroleptic malignant 
syndrome with subcutaneous apomorphinemonotherapy. 
MovDisord 2001; 16:765. 

[25] Thomas P, Maron M, Rascle C, et al. Carbamazepine in the 
treatment of neuroleptic malignant syndrome. Boil Psychiatry 
1998; 43:303. 

[26] Rosenberg MR,, Green M. Neuroleptic malignant syndrome. 
Review of response to therapy. Arch Intern Med 1989; 
149:1927. 

[27] Sakkas P, Davis JM, Janicak PG, Wang ZY. Drug treatment of 
the neuroleptic malignant syndrome. Psychopharmacol bull 
1991; 27:381. 

[28] Rosebruch PI, Stewart T, Mazurek MF. The treatment of 
neuroleptic malignant syndrome. Are dantrolene and 
bromocriptine useful adjuncts to supportive care? Br J 
Psychiatry 1991; 159:709. 

[29] Davis JM, Janicak PG, Sakkas P, et al. Electroconvulsive 
therapy in the treatment of the Neuroleptic Malignant 
Syndrome. ConvulsPsycgiatry 1999; 33:650. 

[30] Guze BH, Baxter LR. Current concepts: Neuroleptic 
Malignant Syndrome; New England Journal of Medicine. 
1985; 313 (3):163-166. 

[31] Boluyt N, Bollen CW, Bos AP, Kok JH, Offringa M. Fluid 
resuscitation in renal and paediatric hypovolemic shock. A 
Dutchpaediatric society evidence based clinical practice 
guideline. Intensive care medicine. 2006; 32 (7):995-1003. 

[32] World Health Organization. The treatment of Diarrhea, a 
manual for physicians and other senior health workers. 
Treatment plan for severe dehydration: pp 8-16. 

[33] Caroff SN, Mann SC, Keck PE Jr, Francis A. Residual 
catatonic state following neuroleptic malignant syndrome. J 
ClinPsychopharmacol 2000; 20:257. 

[34] Susman VL, Addonizo G. Recurrence of neuroleptic 
malignant syndrome. J NervMent Dis 1988; 176:234. 

[35] Valamoor VR. Neuroleptic Malignant Syndrome. Recognition, 
prevention and management. Drug saf 1998 \; 19:73. 

[36] Chandran GJ, Mikler JR, Keegan DL. Neuroleptic Malignant 
Syndrome: a case report and discussion. CMAJ 2003; 
169:439. 

[37] Strawn JR, Keck PE Jr, Caroff SN. Neuroleptic Malignant 
Syndrome. Am J Psychiatry 2007; 164:870. 

 


