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Abstract

Ozet

We present a case diagnosed with neuroleptic malignant syn-
drome (NMS) as a result of moclobemid and thioridazine overdose.
The 42-year old patient was admitted to the intensive care unit was
administered symptomathic treatment and replacement therapy with
dantrolene-Na. The patient developed a sudden cardiac arrest. Sinus
rhythm was obtained after cardiopulmonary resuscitation. His mental
and respiratory status improved gradually and he was extubated after a
short weaning period at day 5. Full dose antipsychotic medication was
initiated. He was discharged at day 7. We aimed to discuss the treat-
ment strategies of NMS; management of fluid and electrolyte abnor-
malities, ventilatory support, dantrolene-Na and symptomatic treat-
ment.
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Noroleptik malign sendrom (NMS); antipsikotik ajanlarla teda-
vide gelisen 6liim potansiyeli bulunan bir komplikasyondur. Kronik
psikoz oykiisii olan 42 yasindaki erkek hasta, agir1 dozda moklobemid
ve tioridazinin almasindan otiirii acil servise bagvurmus. Hastaya
NMS tanist konularak semptomatik ve replasman tedavisi ile
Dantrolen-Na baslandi. Hastada ani bir kardiyak arrest gelismesi
tizerine kardiyopulmoner restisitasyon baglandi. On bes dakika siiren
CPR sonucu hasta siniis ritmine dondii, nabzi alinmaya baslandi.
Hastanin biling ve solunumunun giderek diizelmesi iizerine kisa bir
stire weaning uygulanarak 5. giinde ekstiibe edildi. Asirt doz
antipsikotik alan hastalarda ¢ok ciddi klinik tablosu olan NMS gelisip
bazen de kardiyak arrest ile sonuglanabilecegi igin, hastalarin YBU’de
izlenmesi gerektigi kanisinday1z.

Anahtar Kelimeler: Noroleptik malign sendrom,
dantrolen-Na, yogun bakim iinitesi

MS is a potentially lethal complication of

treatment with antipsychotic drugs. NMS

presents as a syndrome of extrapyramidal
and autonomic dysfunction and is characterized by
rigidity, tremor, hyperpyrexia, bradykinesis, tachy-
cardia, labile blood pressure and altered conscious-
ness."

We present a case with cardiac arrest as a re-
sult of moclobemid, a monoamine oxidase inhibi-
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tor, and thioridazine, a neuroleptic drug overdose.
We believe that patients with antipsychotic drug
overdose who may present with cardiac arrest
should be treated in the Intensive Care Unit (ICU).
Our aim was to review the treatment modalities in
the ICU in these circumstances.

Case Report

A 42 year old man with a history of chronic
psychosis was admitted to the emergency room
with altered consciousness. He was in respiratory
distress due to rigidity. His blood pressure was
110/90 mmHg, the heart rate was 120 beats/min
and his breathing was 24 breaths/min. Arterial
blood gas (ABG) analysis revealed a pO, of 68
mmHg, pCO, of 47 mmHg, pH of 7.51 and O,
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saturation of 83%. Thus, oxygen was applied at a
rate of 4 L/min via a facemask.

Except for leukocytosis, laboratory studies such
as complete blood count, biochemistry, chest x-ray
and ECG were within normal ranges. The patient
gave a history of taking 8 tablets of (2400 mg) mo-
clobemide (Aurorix®) and 10 tablets of (1000 mg)
thioridazine (Melleril®) 4 hours ago. His body tem-
perature was approximately 40°C, consequently
blood and urinary cultures were obtained. Then he
became unconscious and his respiratory distress
worsened. In his second ABG blood gas analysis
while he was taking 4 L/min O,, pH was 7.16, and
the other parameters were as follows: pO, 53
mmHg, pCO, 53 mmHg, SO, 79.3%, HCO;-16.8
mmol, Bex-8.1 mmol. Finally he had respiratory
arrest and he was immediately intubated and admit-
ted to the ICU. Mechanical ventilation was initiated.
Laboratory analysis revealed hypocalcemia (8
mg/dL), leukocytosis (17000/cc), elevated serum
creatinine phosphokinase (CPK) (30000 IU/L),
elevated liver enzymes (AST: 873 IU/L, ALT: 168
IU/L) and elevated LDH (2019 IU/L), BUN 32
mg/dL, creatinine 1.1 mg/dL, and coagulation pro-
file within normal ranges. Patient’s daily ABG val-
ues, complete blood count, and biochemistry results

are shown in Table 1. His rigidity, tremor and con-
vulsions were treated with 5 mg diazepam IV.
However, it failed to control his convulsions; thus,
250 mg of thiopenthal and 40 mg of atracurium
were administered. After instituting dantrolene-Na
at a loading dose of 40 mg, the maintanence dose
was escalated to 1 mg/kg/24 hours. Unfortunately,
the patient developed a sudden cardiac arrest. Car-
diopulmonary resuscitation was started immediately
and he was defibrillated twice for ventricular fibril-
lation. Sinus rhythm was obtained after a fifteen-
minute cardiopulmonary resuscitation. Arterial
blood pressure was normalized with inotropic drugs.
Based on his history and dramatic clinical findings,
the patient was diagnosed with NMS; symptomatic
and replacement treatments were initiated. Hyper-
thermia was controlled with metamizol and cold
application over the following two days. Dan-
trolene-Na was continued for three more days to
treat his rigidity. In the mean time, his hemody-
namic values and laboratory findings were within
normal ranges. The following days his mental and
respiratory status improved gradually and he was
extubated after a short weaning period at day 5. Full
dose antipsychotic medication was initiated. He was
consulted to the psychiatry department for his

Table 1. Daily values for arterial blood gas (ABG), leukocyte and hepatic enzymes.

Deconnecting Recovery
Admission Postintubation time Preextubation Postextubation time
Mask with 4 Fi 02 % 40 T piece with T piece with Mask with 4 Air room
L/min O2 4 L/min O2 4 L/min O2 L/min O2
pH 7.16 7.25 7.50 7.44 7.45 7.43
pO2 53 mmHg 76 mmHg 109 mmHg 90 mmHg 110 mmHg 116 mmHg
pCO2 53 mmHg 38 mmHg 34 mmHg 36 mmHg 37 mmHg 35 mmHg
sO2 (%) 79 96.6 95.5 96.7 95.2 97.9
Na* 126 mmol 130 mmol 132 mmol 134 mmol 138 mmol 140 mmol
K* 4.5 mmol 5.1 mmol 3.7 mmol 3.9 mmol 3.7 mmol 4.0 mmol
Ca* 8 mg/dL 8.2 mg/dL 8.6 mg/dL 8.8 mg/dL 9.1 mg/dL 9.4 mg/dL
Glucose 223 mg/dL 186 mg/dL. 147 mg/dL 126 mg/dL 116 mg/dL 114 mg/dL
Lactate 47 mg/dL 21 mg/dL 14 mg/dL. 10 mg/dL. 8 mg/dL 2.2 mg/dL
HCO3" 16.8 mmol 18.2 mmol 26.3 mmol 26.1 mmol 25.5 mmol 27.5 mol
Bex (BE) -8.1 mmol -6.1 mmol 2.1 mmol 1.9 mmol 1.1 mmol 3.5 mmol
Hb 14.6 g/dL 14.3 g/dL 14 g/dL 13.9 g/dL 14 g/dL 14.1 g/dL
Hct (%) 43.8 432 42 41.7 42 423
CPK 30000IU/L 24000 IU/L 16000 TU/L 7240 TU/L 3100 IU/L 850 IU/L
AST 873 IU/L 649 TU/L 482 TU/L 240 IU/L 124 TU/L 80 IU/L
ALT 168 TU/L 128 TU/L 88 TU/L 64 TU/L 48 TU/L 32 IU/L
LDH 2019 IU/L 1860 IU/L 1460 IU/L 840 IU/L 580 IU/L 366 IU/L
Leukocyt 17000/cc 13000/cc 11000/cc 8400/cc 6600/cc 5500/cc
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chronic psychosis and alcoholism and was dis-
charged at day 7.

Discussion
NMS is believed to be the result of central do-
pamine receptor blockade (DRD,). In several stud-
ies, the pathophysiology of NMS was explained by
a central hypodopaminergic state and a close asso-
ciation was found between DRD, blockade by
neuroleptic drugs and the development of NMS.**

History of drug exposure helps to make the di-
agnosis. Several drugs such as phenothiazines,
thioxanthenes or combinations of these drugs with
each other or lithium, tricyclic antidepressants and
metoclopramide were demonstrated to have similar
potential >*°

Typically, NMS tends to develop over hours
to several days. In fulminant cases when hyper-
thermia exceeds 40°C, the core pathology of the
syndrome may be a direct cause of death. Such
extreme temperature elevations may directly cause
seizures, arrythmias, disseminated intravascular
coagulation and cardiopulmonary failure.*’ As the
body temperature of our case did not exceed 40°C,
we believed that with an intense and appropriate
treatment he would be saved.

The syndrome may present with mild to severe
forms and may resolve spontaneously with discon-
tinuation of the stimulating drugs. In complicated
cases, rhabdomyolysis and associated complica-
tions such as metabolic acidosis, myoglobinuria,
renal and respiratory failure, shock, seizures and
coma may be observed. Mortality rates are ap-
proximately 20%.>*°

The diagnosis of NMS may be difficult to
make because many conditions mimic the syn-
drome. The differential diagnosis of NMS is exten-
sive, including encephalitis, catatonia, heat stroke,
toxic encephalopathy, hyperthyroidism, allergic
reactions and metabolic problems such as hypocal-
cemia and hypomagnesemia.’ Laboratory studies
are not very helpful. Serum creatinine kinase is
usually elevated. Leukocytosis is present in up to
79% of cases. Elevations of hepatic enzymes and
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electrolyte imbalances were reported.” Likewise, in
our case we noted hypocalcemia (8 mg/dL), leuko-
cytosis (17000/cc), elevated serum CPK (30000
IU/L), elevated liver enzymes (AST: 873 IU/L,
ALT: 168 IU/L) and elevated LDH (2019 IU/L).

The diagnostic criteria of NMS are divided
into major and minor findings. Among major find-
ings are hyperthermia, rigidity, autonomic dys-
function, altered consciousness and elevated serum
creatinine and phosphokinase values. Minor find-
ings are tachycardia, labile blood pressure, tachyp-
nea, akinesia, tremor, dystony, dysphagia, dyspnea,
sialorrhea, incontinence, pallor, flushing and leu-
kocytosis. Three major or two major and four mi-
nor findings are suggested to be diagnostic for
NMS.* In our case the NMS diagnosis was based
on three major findings-hyperthermia, rigidity and
unconsciousness and three minor findings-tremor,
dyspnea and tachycardia-as well as the history of
antipsychotic drug treatment.

Treatment of NMS involves correcting fluid
and electrolyte abnormalities and treating fever. If
dystonia and rigidity are severe enough to physi-
cally limit respiration, intubation and ventilatory
support may become necessary.” Our case was kept
in the ICU intubated, in order to correct fluid and
electrolyte abnormalities and support ventilation.

Over the past twenty years, several different
medications have been tried. Among these drugs,
bromocriptine and other dopaminergic agents,
dantrolene-Na and benzodiazepines are of bene-
fit.”'" Amantadine was successfully used to treat
the syndrome. Bromocriptine and danrolene so-
dium are the most well established pharmacologic
agents for treatment of moderate to severe NMS.
Dantrolene seems to be the most effective drug in
the presence of rigidity.”"'

Dantrolone-Na is the main agent for treatment
of malignant hyperthermia. A direct acting skeletal
muscle relaxant, dantrolene’s mechanism of action
is to block intracellular calcium efflux and thus
interfere with excitation contraction coupling. It
reduces heat production and contraction and exerts
its effects within minutes of administration. Its
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dose ranges from 1 to 10 mg/kg/day.”'* In several
studies dantrolene was found to reduce mortality
rate and time to symptom resolution.'""?

Sedative and muscle relaxant drugs were ap-
plied in our case. As stated in the literature, we
tried to treat rigidity, our main problem, with dan-
trolene-Na alone and continued dantrolene sodium
treatment for three days until rigidity was con-
trolled.

Many authors believe that electroconvulsive
treatment may take place as a second line interven-
tion where pharmacological treatment especially
dantrolene-Na fails.'""

In the management of the post NMS patient,
clinicians are advised to use the lowest doses of
low potency neuroleptics or atypical antipsychot-
ics. Clinicians should use minimal doses of anti-
psychotics with gradual increases and keep in mind
the alternative classes of psychotropics.” In our
case, antipsychotic drugs were re-initiated at the
previous dose when all the major and minor signs
disappeared. Since NMS developed after antipsy-
chotic drug overdose in the present case, we
thought it would be suitable to start the antipsy-
chotic medication with the same dose he used pre-
viously instead of a lower dose.

Conclusion
Patients with antipsychotic drug overdose may
present with NMS, sometimes resulting in cardiac
arrest. Therefore, we believe that they should be
treated in the ICU. Its unpredictable occurrence,
clinical course, response to treatment and risk of
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recurrence are still a challenge to clinicians, sug-
gesting that there is a need for great concern.

REFERENCES

1. Russell CS, Lang C, McCambridge M, Calhoun B. Neuro-
leptic malignant syndrome in pregnancy. Obstet Gynecol
2001;98 (5 Pt 2):906-8.

2. Nicholson D, Chiu W. Neuroleptic malignant syndrome.
Geriatrics 2004;59:36,38-40.

3. James M. Neuroleptic malignant syndrome in pregnancy.
Psychosomatics 1998;29:119-22.

4. Pelonero AL, Levenson JL, Pandurangi AK. Neuroleptic
malignant syndrome: A review. Psychiatr Serv 1998;49:
1163-72.

5. Suzuki A, Kondo T, Otani K, et al. Association of the
Taql A polymorphism of the dopamine D2 receptor gene
with predisposition to neuroleptic malignant syndrome.
Am J Psychiatry 2001;158:1714-6.

6. Kellam AM. The (frequently) neuroleptic (potentially)
malignant syndrome. Br J Psychiatry 1990;157:169-73.

7. Susman VL. Clinical management of neuroleptic malig-
nant syndrome. Psychiatr Q 2001;72:325-36.

8. Otani K, Mihara K, Kondo T, Okada M, Kaneko S, Fuku-
shima Y. Treatment of neuroleptic malignant syndrome
with levodopa. Hum Psychopharmacol 1992;7:217-21.

9. Jauss M, Krack P, Franz M, et al. Imaging of dopamine
receptors with [123I] iodobenzamide single-photon emis-
sion-computed tomography in neuroleptic malignant syn-
drome. Mov Disord 1996;11:726-8.

10. Rosebush PI, Stewart T, Mazurek MF. The treatment of
neuroleptic malignant syndrome: Are dantrolene and bro-
mocriptine useful adjuncts to supportive care? Br J Psy-
chiatry 1991;159:709-12.

11. Rosenberg MR, Green M. Neuroleptic malignant syn-
drome: Review of response to therapy. Arch Intern Med
1989;149:1927-31.

12. Sakkas P, Davis JM, Hua J, Wang Z. Pharmacotherapy of
neuroleptic malignant syndrome. Psych Annals 1991;21:
157-64.

13. Davis JM, Carroff SN, Mann SC. Treatment of the neuro-
leptic malignant syndrome. Psych Annals 2000;30:325-31.

Turkiye Klinikleri J Med Sci 2006, 26



