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ABSTRACT Neuroleptic malignant syndrome is a rare, severe and potentially fatal condition characterized by hyperthermia, muscle rigid-
ity, changes in mental status (delirium, altered consciousness). There are many risk factors responsible for development of this syndrome such
as the use of high-dose, high-potency and long-acting antipsychotic drugs, rapid increase in the dosage, using multiple antipsychotic drugs or
other medications like antidepressants and mood stabilizers, especially lithium. A correlation between chronic kidney diesease and sudden
lithium intoxication has been postulated, but the relationship between both remains unclear. We present here a case with neurotoxicity, rhab-
domyolysis, renal impairment and hyperparathyroidism caused by acute poisoning with lithium, haloperidol, diazepam. The purpose of this
case report is to increase awareness and vigilance of the fact that concurrent use of multiple antipsychotic and other drugs may cause multi-

ple organ failures.
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Using multiple antipsychotic drugs (APDs) or
other medications like antidepressants and mood sta-
bilizers, especially lithium could be associated with
neuroleptic malignant syndrome (NMS).! Prolonged
administration of lithium may be toxic at 1.2 mmol/I
or greater.>? Sudden lithium intoxication may result
in chronic kidney disease.* There are lack of results
about the incidence, clinical course and other associ-
ated factors of acute lithium toxicity. Oruch in his
study suggests that lithium poisoning occurs fre-
quently, since it is used by individuals at high risk of
taking an overdose.’

We present here a case with neurotoxicity, rhab-
domyolysis, renal impairment and hyperparathy-
roidism caused by acute poisoning with lithium,
haloperidol, diazepam.

I CASE REPORT

A 50-year-old male (weight: 72 kg, height: 173 cm),
with a history of bipolar disorder was admitted in Jan-
uary 2021 due to suicidal attempt with unknown
amounts of lithium carbonas tablets of 300 mg, 7
tablets of haloperidol of 10 mg and 10 tablets di-
azepam of 5 mg. The drugs had been taken 45 minutes
before the patient was brought to the emergency room.
His medical history showed that he was treated for
bipolar disorder in a period longer than ten years with
several hospitalizations in psychiatric clinics. From
the medical record of the national electronic system
“My term” the patient in the last three years had 6 hos-
pitalizations in psychiatric clinics. The last one was in
December 2019. The treatment of the patient was
modified due to fluctuations in his mental state.

Correspondence: Natasha SIMONOVSKA
University Clinic of Toxicology, Clinical Centre, “Mother Teresa”, Medical Faculty,
Sts Cyril and Methodius University in Skopje, REPUBLIC OF NORTH MACEDONIA

E-mail: N.Simonovska@yahoo.com

Peer review under responsibility of Turkiye Klinikleri Journal of Case Reports.

Received: 23 Mar 2021

Received in revised form: 27 Apr 2021

Accepted: 29 Apr 2021 Available online: 06 May 2021

2147-9291 | Copyright © 2021 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

203


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0002-6259-4882
https://orcid.org/0000-0001-9277-9354
https://orcid.org/0000-0001-5922-6336
https://orcid.org/0000-0002-3658-3899

Natasha SIMONOVSKA et al.

Turkiye Klinikleri J Case Rep. 2021;29(4):203-6

He was treated with lithium, haloperidol, biperi-
den, diazepam and lamotrigine.

The patient was admitted to the emergency de-
partment with impaired consciousness, with 79%
oxygen saturation, blood pressure 90/60 mmHg, res-
piratory rate 28/min, afebrile, pupillary miosis with
third grade of poison severity score. Laboratory re-
sults showed an increased level of myoglobin,
lithium, urea and creatinine. Electrocardiogram was
with heart rate of 90/min, without other significant
changes. Coronavirus disease-2019 test was negative.
Arterial blood gas analyses showed acidosis pH: 7.32,
arterial oxygen partial pressure (PaO,): 5.65, base ex-
cess: (BE) -6.30, bicarbonate (HCO;"): 18.8, oxyhe-
moglobin (O,Hb): 77.5%. The other parameters were
in normal range. On admission, the patient underwent
gastric lavage, whole bowel irrigation, nasogastric
tube, and a single dose of medical charcoal 1 g/kg, in-
travenous fluids, flumazenil antidote 1 mg/10 mL were
applied. He was on continuous oxygen support and the
saturation was 95-97%. The first hemodialysis (HD)
was done the same day and after that the acidosis was
corrected. The second day of admission, he was still
with impaired consciousness, disoriented and experi-
enced cramps and tremors in his limb muscles, and an
increased muscle tone. He had fever (38.5-39.6 °C) in
the next eight days, tremor and diaphoresis. Within
the next days, myoglobin, urea, creatinine, chlorides,
C-reactive protein, sodium, calcium in serum and D-
dimer levels started to increase (Table 1).

Procalcitonin level was slightly elevated (0.821).
Toxicological test for benzodiazepines was positive.
Other biochemical analyses and hormone levels of
thyroid stimulating hormone, fT4,angiotensin-con-
verting enzyme in serum, immunoglobulins were in
normal range. Paraprotein in serum and Bence Jones
proteins in urine were negative. The determined elec-
trolytes in urine were with decreased values [potas-
sium: 9.74(U), calcium: 0.36(U), sodium: 42.2(U),
chloride:3 9.42(U), phosphates: 2.57(U)]. Increased
parathormone values in serum were determined:
311.1...269 pg/mL, osteocalcin: 40.67 ng/mL, B-
cross L: 1.67 ng/mL, kappa chains: 88.9 mg/l, lambda
chains: 108.0 mg/l. Blood cultures were sterile. The
CT scans of the lungs and brain were with normal
finding. Dilated-pupil fundus examination was within
normal limits. A lumbar puncture was performed and
the result of the cerebrospinal fluid was sterile. Spe-
cialists in infectious diseases, nephrology, neurology
and psychiatry were also consulted. The second day,
was done another HD. Antibiotic drug ceftriaxone of
2 gr was initiated the second day along with low mo-
lecular weight heparin-nadroparin calcium subcuta-
neous 0.6 mL (5700 IU). On the eleventh day of
hospitalization, the patient was conscious and con-
tactable. On the twelfth day of hospitalization, he was
afebrile. He was discharged with therapy prescribed
by a psychiatrist: diazepam 3x5 mg, lamotrigine
25+25+50 mg, biperiden 2 mg 2x1, haloperidol 10
mg 2x1/2.

TABLE 1: Altered biochemical parameters in the patient with acute poisoning with lithium.

15.01 16.01 17.01 18.01 19.01 20.01 21.01 22.01 25.01
Myoglobin (s) (<75.0 ng/mL) 79 215 561 357 420 444 621 362 89
CK (s) (24-173 U/ 32 64 876 592 396 267 354 241 193
Na (s) (137-145 mmol/l) 137 141 139 143 151 156 159 157 143
Ca (s) (2.1-2.6 mmolll) 2.6 25 2.5 2.7 2.8 2.7 2.9 2.8 2.9
Lithium (s) (0.5-1.5 mmol/l) 3.93 >4.0 1.9 1.6 / 1.2 / / /
Urea (s) (2.7-7.8 mmolll) 11.8 5.3 10.0 15.6 19.7 20 25 25 15.6
Creatinine (s) (45-109 umol/l) 213 160 228 273 337 320 351 333 182
CRP (s) (<6 mg/l) 04 I i 130 9% 57 26.10 15 12
Cl (s) (101-109 mmol/l) 106 / I 121 / 125 129 128 116
D dimer (<500 ng/mL) / / / 2320 / / 5944 / 1931
CrCl (mL/min) 37 50 35 29 24 25 23 24 44

(s)-(serum); ng/MI: Nanograms per milliliter; CK: Creatine kinase; U/l Units per liter; mmol/l: Millimoles per liter; Na: Sodium; Ca: Calcium; umol/l: Micromoles per liter;
mg/l: Milligrams per liter; CRP: C-reactive protein; CI: Chloride; CrCl: Calculated creatinine clearance (cockcroft-gault equation); mL/min: Milliliter/minute.
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When he was discharged, the electrolytes and di-
uresis were normalized. The patient was advised fur-
ther examinations and follow-up by a nephrologist,
endocrinologist and a hematologist. This case is pre-
sented with previous patient consent receipt infor-
mation.

I DISCUSSION

NMS is associated with severe muscle rigidity and
has at least two of the following associated symp-
toms: diaphoresis, dysphagia, tremor, incontinence,
altered level of consciousness ranging from confu-
sion to coma, mutism, tachycardia, elevated or la-
bile blood pressure, leukocytosis, or laboratory
evidence of elevated creatine kinase (CK).® Taking
lithium and neuroleptic medications are at greater
risk of developing NMS than those taking antipsy-
chotic medications without lithium.” In our case, the
patient who took lithium and haloperidol in high
doses developed NMS with muscle rigidity, fever,
tremor, sweating, altered consciousness, laboratory
evidence of rhabdomyolysis (elevated levels of
myoglobin, CK).

Most symptoms in severe lithium intoxication
are related to mental status changes. It has even been
suggested that intoxication can occur even despite
normal lithium levels.® The concentration of lithium
in our patient on admission was above 4 mmol/l.

Impaired renal function increases the risk of
lithium retention. Acute lithium exposure can lead to
overt diabetes insipidus and consequently to dehy-
dration.’ In our case, the patient had a history of mild
increased level of urea (up to 10 mmol/l) and creati-
nine (up to 190 umol/l) over the past 5 years. In com-
parison with literature reports regarding the overt
diabetes insipidus, our patient developed polyuria
during the hospitalization (with diuresis up to 4900
mL per day).
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In the examined cohorts and published data, HD
treatment was used in 1-11% of cases. It remains un-
clear which patients to dialyze, and clinical practice
remains variable.!” Recent recommendations indicate
a need for HD in patients with a lithium level of >5
mmol/L or a level of 4 mmol/L in the presence of
renal impairment as long as life-threatening symp-
toms are absent.!! In our case, the first concentrations
of lithium were 3.93... above 4.0 mmol/l and two HD
sessions were done the first two days.

In conclusion, acute poisoning with APDs is po-
tentially life-threatening. Concurrent use of multiple
antipsychotic and other drugs may cause multiple
organ failures. Early detection and appropriate treat-
ment when NMS development is suspected may pre-
vent death.
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