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Montelukast Is Effective in Treating Rhabdomyolysis Due to 
Intoxication: A Randomized Clinical Trial
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Introduction. Rhabdomyolysis is a clinical syndrome accompanied 
with biochemical changes that is diagnosed in some patients with 
acute chemical or drug poisoning. In this regard, the present study 
aimed to evaluate the effects of Montelukast in the treatment of 
intoxication-induced rhabdomyolysis.
Methods. This single-blind randomized clinical trial study was 
conducted in Loghman Hakim Hospital from March 2021 to March 
2022. The study participants were 60 individuals evenly distributed 
into experimental and control groups. The experimental group 
received Montelukast plus routine treatment and the control 
group Creatine phosphokinase (CPK), urea, creatinine, aspartate 
aminotransferase (AST) and alanine transaminase (ALT) levels were 
monitored daily in both groups for seven days. The variables of 
age, gender and history of diabetes mellitus and kidney diseases 
were recorded. 
Results. The mean age was 39.9 ± 16.87 and 38.2 ± 16.3 years in 
the control and intervention groups, respectively. Montelukast 
significantly (P < .05) reduced CPK levels on days five and seven, 
urea on days three, four, five and seven, and creatinine on days 
two to seven. The AST and ALT levels, unlike the control group 
which has a decreasing trend, increased first in the Montelukast 
group and then decreased on the sixth and seventh days.
Conclusion. The results showed that Montelukast effectively 
reduced CPK, urea and creatinine levels, as well as the recovery 
time in patients with poison-induced rhabdomyolysis. In other 
words, Montelukast is effective in the treatment of rhabdomyolysis.
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INTRODUCTION
Rhabdomyolysis is a potentially devastating 

condition of skeletal muscle characterized by the 
decomposition of muscle tissue and the release 
of intracellular substances. Since skeletal muscle 
makes up about 40% of the body mass, such a 
condition can lead to the accumulation of cellular 
contents.1 Clinical manifestations of the disease, 

which can vary from person to person, include 
muscle weakness, pain, and dark urine due to 
elevated levels of serum enzymes such as creatine 
kinase (CK), lactate dehydrogenase (LDH), or 
aspartate aminotransferase (AST), and acute kidney 
injury (AKI).1 

Various factors such as physical or traumatic 
injury, genetic factors,1,2 toxic and pharmacological 
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a g e n t s  s u c h  a s  c o c a i n e ,  a m p h e t a m i n e s , 
neuropsychiatric drugs, lead, opioids, alcohols, 
c lomipramine  and ace taminophen induce 
rhabdomyolysis.1,3-6 Treating the underlying 
causes of muscle injury is the first step in the 
treatment of this condition. In addition, measures 
to prevent acute kidney injury and its metabolic 
abnormalities (e.g., hyperkalemia, hypocalcemia, 
hyperphosphatemia & hyperuricemia) are crucial. 
Other routine therapeutic measures include volume 
replacement, urinary alkalinization, and mannitol 
administration.1,7,8

Montelukast is a cystinyl leukotriene (cysLT) 
receptor antagonist with anti-inflammatory effects, 
used in the treatment of asthma.9 Due to the anti-
inflammatory effects of this drug, Montelukast is 
also used in the treatment of other diseases such as 
stroke, rheumatoid arthritis, ischemic reperfusion 
injury and Parkinson’s disease.9-12 Studies in animal 
models indicated that Montelukast is also effective 
in treating poisonings (e.g., alcohol and cadmium 
poisoning), by reducing the serum levels of aspartate 
aminotransferase (AST) and alanine transaminase 
(ALT), Malondialdehyde, Nitric Oxide and Total 
Antioxidant Capacity.13,14 

Due to the fatality of the disease, this study 
was designed to evaluate the effectiveness of 
Montelukast in the treatment of poison-induced 
rhabdomyolysis.

MATERIALS AND METHODS
Study Design

This single-blind randomized clinical trial was 
conducted on 60 patients suffering from poison-
induced rhabdomyolysis who were referred to 
Loghman Hakim Hospital from March 2021 to 
March 2022. At the time of referral, the patients 
were randomly allocated into intervention and 
control groups of 30. The intervention group 
received routine rhabdomyolysis treatments 
including hydration with or without bicarbonate 
and 20 mg oral Montelukast daily; and, the control 
group received only routine treatments.

Creatine phosphokinase (CPK), urea, creatinine 
(Cr), AST and ALT levels were monitored daily 
in both groups for seven days. The variables of 
age, gender and history of diabetes mellitus, and 
kidney disease were recorded. Poisoned patients 
with creatine phosphokinase (CPK) levels above 
1000 (mcg/L) were included in the study. The 

exclusion criteria included those patients who were 
discharged from the hospital with personal consent. 
CPK levels lower or equal to the commencement 
of treatment were regarded as the time that the 
progression of rhabdomyolysis has been stopped, 
and CPK levels below 1000 mcg/L were considered 
the recovery time.

Ethical Considerations
Written informed consent was secured from 

the study participants, and a phone number was 
assigned to answer their questions when needed. 
To conduct the study, research code of ethics 
was issued by the ethics committee of Shahid 
Beheshti University of Medical Sciences (IR.SBMU.
RETECH.REC.1400.441), and the code of Iranian 
Registry of Clinical Trials center was also obtained 
(IRCT20210720051946N2).

Statistical Analysis
The study sample size was calculated at 

confidence level of 95%, power of 80%, and the effect 
size of 8% in G power software version 3.1.9.2. Data 
were analyzed by SPSS software version 18. First, 
Kolmogorov-Smirnov test was used to examine 
normal distribution in the statistical population, 
then the central and descriptive indices were 
calculated. Parametric tests such as independent 
t-test and non-parametric chi-square test were used 
according to the distribution of samples. P < .05 
was considered significant for all tests. 

RESULTS
The results indicated that there were 24 (80%) 

men and 6 (20%) women in the control group and 27 
(90%) men and 3 (10%) women in the intervention 
group. The mean age was 39.9 ± 16.87 and 38.2 ± 16.3 
years in in the control and intervention groups, 
respectively. The study participants had no history 
of kidney diseases, and one participant in the 
control group had a history of diabetes mellitus. 
Chi-square test results did not show significant 
differences between the two groups in terms of 
age, sex, history of diabetes mellitus and kidney 
diseases.

The results of CPK, urea and Cr levels are shown 
in Table 1. A comparison of CPK values showed 
that there was a significant (P < .05) decrease in 
the intervention group (receiving Montelukast) 
on the fifth and seventh days of the intervention 
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(Figure 1). In addition, urea levels were significantly 
(P < .05) decreased in the third, fourth, fifth and 
seventh days in the intervention group. Also, in 
this group, creatinine values showed a significant 
(P < .05) decrease in the second to seventh days.

The median time to stop the progression of 
rhabdomyolysis in both groups was the second 
day. On the second day, there was no significant 
difference between the two groups in terms of the 
frequency of cases in which illness progression 
ceased. In the control group, the median recovery 
time occurred on the fifth day, while in the 
intervention group (montelukast recipients), it 
occurred on the third, fourth, and fifth days. In 
addition, the frequency of individuals having 
creatinine levels exceeding 2 mg/dL on all trial 
days was reduced in the intervention group.

AST and ALT levels showed a gradual increas 
until the fifth day in the intervention group 
(montelukast receipiants) which then decreased, 
while in the control group there was a decreasing 
trend in AST (Figure 2).On the other hand ALT in 
the control group had an increase on the second 
day and then a downward trend was observed 
(Figure 3). 

DISCUSSION
Montelucast acts as an antagonist with high-

affinity binding to the cysteine leukotriene receptor 
for leukotrienes D4 and E4.15 These leukotrienes 
are secreted by different types of cells, such as 
mast cells, and are involved in the inflammatory 
process that causes asthma and allergic rhinitis 
symptoms.15 In addition, the effects of Montelukast 
as an anti-inflammatory drug have been considered 
in various studies.16 Coskun et al. in a study on the 
effects of montelukast on sepsis in rats reported that 
the observed effects of the drug on the heart, liver, 
lungs, and kidneys of rats expresed an improved 
systemic inflammatory response and a reduction 
in organ failure.16

The results of the present study showed that 
the use of Montelukast in intoxication-induced 
rhabdomyolysis significantly reduced urea, 
creatinine and CPK levels and the recovery time. 
Some of the studies that were in line with the 
findings of the present studies are presented here. 

Hormati et al. in their study of the radioprotective 
effects of montelukast on gamma radiation-
induced nephrotoxicity, showed that montelukast 
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Figure 1. CPK Level Trend in Control Group and Montelukast Treatment Group in 7 Days of Intervention
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Figure 2. AST Level Trend in Control Group and Montelukast Treatment Group in 7 Days of Intervention
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Figure 3. ALT Level Trend in Control Group and Montelukast Treatment Group in 7 Days of Intervention
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significantly reduced urea and creatinine levels.17 
The Coskun study also showed that Montelukast 
reduced urea and creatinine levels in cecal ligation 
and puncture (CLP)-induced sepsis.16 

The results reported on the effects of Montelukast 
on AST and ALT enzymes are different. Some animal 
model studies, such as the Coskun study, have 
shown that Montelukast can significantly reduce 
AST and ALT levels.16 A study by Zkan et al. on 
hepatic ischemia/reperfusion injury in rats and the 
protective effects of Montelukast showed that ALT, 
AST and LDH levels were significantly reduced 
with Montelukast.18 Zengin et al. in their study 
on the effects of Montelukast on ethanol-induced 
liver damage, reported a significant reduction in 
AST and ALT levels.14 In a study on the effects 
of Montelukast on acetaminophen poisoning, 
Içera et al. found that taking Montelukast alone and 
Montelukast with NAC in acetaminophen poisoning 
significantly reduced AST and ALT levels.19

On the other hand, El-Shehaby’s review of Sepsis 
in Preterm Infants treatment with Montelukast 
showed that AST and ALT levels were not 
significantly different from the control group 10 
days after treatment and even increased to some 
extent.20 In the study by Hareedy et al. the results 
showed that administration of Montelukast alone 
increased ALT, AST, ALP, CK-MB and creatinine 
levels compared to the control group.21 The present 
study showed that AST and ALT levels, unlike the 
control group who showed a decreasing trend, in 
the Montelukast group first increased, and then 
decreased on the sixth and seventh days. This trend 
may be due Montelukast-induced liver toxicity, 
cholestatic and hepatitis in some people.15,22,23

CONCLUSION
Finally, our study showed that Montelukast 

can effectively reduce CPK, urea and creatinine 
levels in patients suffering from poison-induced 
rhabdomyolysis, as well as its recovery time. AST 
and ALT levels showed different changes due to 
individual differences in response to Montelukast. 
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