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 Patient: Male, 52-year-old
 Final Diagnosis: Rhabdomyolysis
 Symptoms:	 Back	pain	•	tremor	•	weakness
 Medication: —
 Clinical Procedure:	 Computed	tomography	•	laboratory	checkup
 Specialty:	 Infectious	Diseases	•	Psychiatry	•	Toxicology

 Objective: Unusual clinical course
 Background: Rhabdomyolysis is a condition in which intracellular components are released into the blood and urine. 

Rhabdomyolysis can be caused by drug-related complications and COVID-19; however, the underlying mecha-
nism is not clear. In this study, we report a case of rhabdomyolysis complicated by COVID-19, in which we pre-
sumed that the cause of rhabdomyolysis was related to prior administration of haloperidol by assessment of 
the drug history and progression of myopathy.

 Case Report: A 52-year-old man with schizophrenia experienced worsening insomnia 10 days before admission. Thus, hal-
operidol was increased from 1.5 mg to 3 mg once daily, and 2 to 3 days later, he developed hand tremors and 
weakness. One day prior to admission, the patient suddenly developed severe back pain. Based on the exam-
ination, the patient was diagnosed with COVID-19 complicated with rhabdomyolysis. Laboratory findings on 
admission were as follows: creatine phosphokinase: 41 539 IU/L; urinary myoglobin, 190×103 ng/mL; and he-
maturia scale, grade 4. On day 1, he was started on saline infusion; therefore, haloperidol was discontinued. 
On day 2, the hematuria resolved. On day 5, the tremor, weakness, and back pain had resolved. On day 7, his 
creatine kinase level was 242 IU/L, and saline was administered.

 Conclusions: It has been suggested that the onset of COVID-19 can exacerbate haloperidol-induced rhabdomyolysis. Therefore, 
if there is a complication of rhabdomyolysis and COVID-19, it is important to review the drug history, specifi-
cally that of haloperidol. We recommend hydration and discontinuation of haloperidol to avoid acute kidney 
injury, in addition to treating COVID-19.
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Background

Rhabdomyolysis is a condition in which the massive release 
of intracellular components into the blood and urine by de-
generation and necrosis of skeletal muscle cells can be asso-
ciated with acute renal failure [1]. As it is a life-threatening 
disease, prompt diagnosis is required to avoid acute complica-
tions. Rhabdomyolysis is known to be caused by drug-related 
complications [2]. It has been suggested that muscle toxicity 
caused by antipsychotics, including haloperidol, is mediated 
by serotonin and dopamine blockade [3]. The effect of halo-
peridol appears to be related to increased blood levels rather 
than the duration of administration [4].

There have been several case reports of haloperidol-induced 
rhabdomyolysis without the malignant syndrome [5,6]. There 
were 309 reports of haloperidol-induced rhabdomyolysis in 
VigiAccess™ (accessed April 2022) and 164 in the FDA Adverse 
Event Reporting System (accessed April 2022). In addition, rhab-
domyolysis can occur as a complication of viral infections [7]. 
Furthermore, rhabdomyolysis in COVID-19 has been report-
ed [8], but its mechanism and etiology are not clear.

In cases caused by haloperidol, rhabdomyolysis progresses 
slowly over several weeks [9]. Hence, there is a report that 
78% of rhabdomyolysis cases associated with COVID-19 oc-
curred after the onset of COVID-19 [10]. If the rhabdomyoly-
sis progress did not fit the typical case of haloperidol-only and 
COVID-19-only involvement, then it may be a combination of 
these effects. Herein, we report a case of rhabdomyolysis com-
plicated by COVID-19, in which we presumed that the cause 
of rhabdomyolysis was related to prior administration of hal-
operidol by assessment of the drug history.

Case Report

A 52-year-old man was diagnosed with schizophrenia several 
years ago, and pharmacotherapy was continued. One month 
before admission, his insomnia worsened. The medication was 
then changed from brexpiprazole 2 mg once daily (QD) to hal-
operidol 1.5 mg QD. Ten days prior to admission, insomnia per-
sisted. Haloperidol was then increased to 3 mg QD, and 2 to 
3 days later, hand tremors and weakness developed. One day 
prior to admission, he suddenly developed fever and severe 
back pain with difficulty moving, which prompted a consult at 
the Emergency Department. As a result of the examination, the 
patient was diagnosed with COVID-19 complicated by rhabdo-
myolysis and was admitted to our hospital. His medical his-
tory included diabetes mellitus, which was maintained with 
dapagliflozin 10 mg QD. There was no travel history or histo-
ry of contact with COVID-19-infected patients. The patient’s 
social history included no history of smoking.

The physical examination findings on admission were as fol-
lows: height, 176 cm; body weight, 85 kg; body mass index, 
27.4 kg/m2; blood pressure, 120/87 mm Hg; pulse, 85 beats/
min; body temperature, 36.6°C; respiratory rate, 30 breaths/
min; saturation of percutaneous oxygen, 93% (room air); and 
consciousness, Glasgow Coma Scale E4V5M6. The psychiatric 
examination and mental status were normal. A chest examina-
tion revealed coarse crackles in the lower right lung. The pain 
was observed extending from the lumbar spine to the sacrum. 
Cardiac and abdominal examinations were normal, and no ex-
cessive sweating was observed. Neurological examination re-
vealed severe tremor and weakness in both upper limbs, but 
without muscular rigidity, dysphagia, or akinesia.

Laboratory examination findings on admission were as follows: 
white blood cell count, 3.2×103/μL; lymphocyte, 650/μL; C-reactive 
protein, 6.11 mg/dL; creatinine, 0.82 mg/dL; lactate dehydroge-
nase, 1134 IU/L; creatine phosphokinase, 41 539 IU/L; ferritin, 1158 
μg/mL; D-dimer, 0.8 μg/mL; urinary myoglobin, 190×103 ng/mL; 
and hematuria scale, grade 4 (Table 1). Loop-mediated isother-
mal amplification assays of a nasopharyngeal swab sample in-
dicated SARS-CoV-2 infection. Chest computed tomography (CT) 
revealed bilateral peripheral ground-glass opacities (Figure 1).

The clinical course after hospitalization is shown in Figure 2. 
On hospital day 1, he was started on saline 1800 mL/day con-
tinuous infusion, remdesivir 100 mg intravenous (i.v.) every 
24 h (q24h) (200 mg on the first day), dexamethasone 6.6 mg 
IV q24h, and oxygenation O2 1 L (nasal cannula). In addition, 
haloperidol and risperidone were discontinued. On hospital day 
2, the tremor, back pain, and weakness reduced, and the he-
maturia disappeared. Additionally, his oxygen saturation lev-
el was maintained at >95%. The oxygen administration was 
discontinued. On hospital day 3, the tremor and weakness re-
solved, and on hospital day 5, the back pain resolved along 
with a decrease in creatine kinase (CK) to 2600 IU/L. On hos-
pital day 6, the oxygen saturation decreased to 94% (room 
air), and oxygen administration of 2 L (nasal cannula) was re-
started. On hospital day 7, his CK level was 242 IU/L; thus, he 
was administered saline. However, his oxygen saturation de-
creased to 94% (O2 10 L reservoir mask); therefore, he was ad-
ministered a single dose of tocilizumab 680 mg i.v. and start-
ed on methylprednisolone 1000 mg IV q24h. On hospital day 
10, the remdesivir was completed, and the methylprednisolone 
was changed to dexamethasone 6 mg PO QD. Subsequently, 
the dexamethasone and oxygen were administered, and the 
patient was discharged on hospital day 15.

Discussion

In this study, we report a case of haloperidol-induced rhabdo-
myolysis followed by the onset of COVID-19 and exacerbation 
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Hematology Blood chemistry

Variable
Reference 

range
Variable

Reference 
range

WBC 3.9-9.8 3.2 ×103/µL T-Bil 0.2-1.1 0.7 mg/dL

Neut 35.0-73.0 72.2 % AST 10-40 769 IU/L

Mono 2.0-12.0 7.5 % ALT 5-45 271 IU/L

Lym 20.0-51.0 20.3 % ALP 38-113 42 IU/L

Eos 0.0-10.0 0 % LDH 115-245 1134 IU/L

Bas 0.0-3.0 0 % gGTP £75 85 IU/L

RBC 427-570 467 ×104/µL CK £160 41539 IU/L

Hb 13.5-17.6 14.9 g/dL CK-MB £25 109 IU/L

Ht 39.8-51.8 40.6 % ALB 3.8-5.3 3.9 g/dL

PLT 13.0-36.9 14 ×104/µL BUN 8-22 15 mg/dL

Blood gas analysis (room air) SCr 0.61-1.04 0.82 mg/dL

Variable
Reference 

range

Na 135-147 136 mEq/L

K 3.6-5.0 3.9 mEq/L

pH 7.35-7.45 7.479 Cl 98-108 102 mEq/L

pCO2 35-45 25.4 mmHg BS 70-109 107 mg/dL

PO2 80-100 78.3 mmHg HbA1c 4.6-6.2 7.6 %

Lac 0.37-1.67 1.64 mmol/L CRP £0.30 6.11 mg/dL

HCO3- 20-26 18.4 mmol/L PCT £0.05 0.30 ng/mL

BE -3.0-+3.0 -3.2 mmol/L PT-INR 0.88-1.17 1.19

AnGap 10-18 17.5 mmol/L APTT 25.1-39.8 44.30 SEC

Ca2+ 1.13-1.32 1.10 mmol/L D-dimer <1.0 0.60 µg/mL

Urines Ferritin 13-277 1158 µg/mL

Variable
Reference 

range

Specific gravity 1.005-1.030 1.015

Urine pH 4.8-7.5 5.0

Protein Negative 2+

Glucose Negative 4+

Acetone Negative 3+

Color, urine Yellow Red

RBC, urine 1-4 per HPF

WBC, urine 1-4 per HPF

Myoglobin <10 190×103 ng/mL

Table 1. Laboratory findings on admission.

WBC – white blood cell count; Neut – neutrophils; Mono – monocytes; Lym – lymphocytes; Eos – eosinophils; Bas – basophils; 
RBC – red blood cell count; Hb – hemoglobin; Ht – hematocrit; PLT – platelet count; pCO2 – partial pressure of carbon dioxide; 
pO2 – partial pressure of oxygen; Lac – lactate; HCO3

– – bicarbonate; BE – base excess; AnGap – anion gap; Ca – calcium; T-Bil – total 
bilirubin; AST – aspartate transaminase; ALT – alanine transaminase; ALP – alkaline phosphatase; LDH – lactate dehydrogenase; 
gGTP – g-glutamyl transpeptidase; CK – creatine phosphokinase; ALB – albumin; BUN – blood urea nitrogen; SCr – serum 
creatinine; Na – sodium; K – potassium; Cl – chloride; BS – blood glucose; HbA1c – glycated hemoglobin; CRP – C-reactive protein; 
PCT – procalcitonin; PT-INR – prothrombin time-international normalized ratio; APTT – activated partial thromboplastin time.
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of rhabdomyolysis at the time of the onset of COVID-19. 
Immediately after starting the examination, the cause of 
rhabdomyolysis could not be determined. The patient was 
thought to have developed COVID-19 a few days before vis-
iting the Emergency Department, and that COVID-19 was 
the cause of the rhabdomyolysis. Therefore, we reviewed his 
medical and drug history and revealed that the dose of halo-
peridol was increased owing to schizophrenia 10 days before 
the onset of COVID-19. Moreover, as for the musculoskeletal 
symptoms, tremor and weakness developed immediately af-
ter haloperidol was increased, and subsequently, severe back 

pain suddenly occurred on the first day of COVID-19. In con-
trast, the most common days of rhabdomyolysis onset asso-
ciated with COVID-19 are within a week of hospitalization 
[11], whereas cases of rhabdomyolysis associated with halo-
peridol occur within 2 months of initiation or 3 to 7 days after 
a dose increase [4]. Moreover, the timing of the tremors and 
weakness suggest rhabdomyolysis in this patient was more 
related to haloperidol intake than to COVID-19. These consid-
erations suggest that the cause of this rhabdomyolysis was 
strongly related to haloperidol, as the musculoskeletal symp-
toms developed before the onset of COVID-19. In this regard, 

Figure 1.  (A, B) Chest computed tomography showing bilateral peripheral ground-glass opacity.

A B

Figure 2.  Clinical course of the patient. RDV – remdesivir; DEX – dexamethasone; mPSL – methylprednisolone; TCZ – tocilizumab; 
CI – continuous infusion; CK – creatine phosphokinase; SCr – serum creatinine.
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it is recommended that a careful review of the medical and 
drug history should be completed to determine the cause of 
rhabdomyolysis in such patients.

Generally, CK elevation caused by haloperidol is a differen-
tial diagnosis of the malignant syndrome and rhabdomyol-
ysis [12]. A previous report suggested that there is a risk of 
developing malignant syndrome when prior haloperidol dec-
anoate administration complicates COVID-19 [13]. However, in 
our patient, no physical or neurological examination suggest-
ed a malignant syndrome; therefore, CK elevation was strongly 
suspected to be caused by rhabdomyolysis. Further, the differ-
ential diagnoses leading to rhabdomyolysis, other than halo-
peridol, were trauma, exertion, and other factors such as elec-
trolyte and endocrine system abnormalities; however, these 
were considered unlikely after examination upon admission. 
To the best of our knowledge, there is no report of exacerba-
tion of haloperidol-induced rhabdomyolysis at the onset of 
COVID-19, which is a rare case.

The related mechanisms of rhabdomyolysis, haloperidol, and 
COVID-19 demonstrate that they have similar effects on the 
dopaminergic systems. COVID-19 appears to cause disorders of 
the dopaminergic system [14]. Haloperidol-induced rhabdomy-
olysis was described as a consequence of dopamine blockade 
[3]. The common effect of these is depletion of the dopaminer-
gic system. We then hypothesized that the occurrence of co-
morbidities exacerbates rhabdomyolysis. However, this hypoth-
esis needs to be established in an experimental animal model.

By December 31, 2021, several cases of rhabdomyolysis and 
COVID-19 had been reported [8,15-20]. However, our patient 
was not screened for serum phosphorus, which is necessary 
to assess rhabdomyolysis and its complications. Therefore, the 
McMahon score [21] can estimate the severity score of rhab-
domyolysis without measuring serum phosphorus, and this 
score ranges from 8.5 to 11.5 points to predict the patient’s 
prognosis. This value indicates that the risk of death and con-
version to renal replacement therapy was 30% (phosphorus 
<4.0 mg/dL) to 65% (phosphorus >5.4 mg/dL). Thus, the risk of 

prognostic failure in our patient was moderately high. In ad-
dition, there are a few reports of death in cases of rhabdomy-
olysis complicated by COVID-19 [8,19,22]. Most of the cases 
of death had initiated treatment on days 3 to 5 after the on-
set of COVID-19 symptoms. The reason for the avoidance of 
acute kidney injury and the survival of this patient was that he 
was diagnosed on the second day after the onset of COVID-19 
symptoms. Furthermore, it was considered effective to imme-
diately discontinue haloperidol and initiate the hydration and 
treatment of COVID-19.

The limitations of this study are as follows: First, this case was 
not analyzed for the SARS-CoV-2 variant; therefore, the results 
may not be identical for all cases of SARS-CoV-2. Second, this 
study is based on a single case, and therefore, it may not ap-
ply to all rhabdomyolysis complicated by COVID-19.

Conclusions

The association between rhabdomyolysis, haloperidol, and 
COVID-19 is hypothesized to be caused by a combined dis-
order of the dopaminergic system. Moreover, the onset of 
COVID-19 can exacerbate haloperidol-induced rhabdomyol-
ysis. Therefore, if there is a complication of rhabdomyolysis 
and COVID-19, it is important to review the drug history, in-
cluding that of haloperidol, before the onset of the disease to 
determine its etiology.

The recommended management strategies to avoid AKI and 
save lives are as follows. Early discontinuation of haloperi-
dol and hydration should be achieved in the management of 
rhabdomyolysis.
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