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Abstract
Purpose: evaluate the clinical outcomes of Rhabdomyolysis in COVID-19 patients. 
Method: The present study is a systematic review and meta-analysis (PRISMA guidelines) study based on 
information collected from regular search of Internet resources using logical functions between keywords in 
PubMed, Scopus, Science Direct, Embase and scholar. Google search engine, uses English keywords between 
January 2019 and March 2022. 95% confidence interval on effect size were done with fixed effect model and in-
variance method. Meta-analysis was performed using STATA.V16 software.  
Results:general search for relevant sources was Rhabdomyolysis and COVID-19, 317 articles, then reduced this 
number to 187 articles by applying the years filter; Finally, six articles that were published between January 
2019 and March 2022 and met the inclusion criteria, entered the analysis. Effect size of Myalgias and Renal 
replacement therapy in COVID-19 patients was 99% (ES 99%, 95% confidence interval 88 to 100%) and 0.42% 
(ES 42%, 95% confidence interval 20 to 64%), respectively. 
Conclusion:Rhabdomyolysis is one of the most important aspects of COVID-19, which has been reported in 
few studies. Monitoring creatine kinase levels can be a good guide for physicians to make important treatment 
decisions. Early diagnosis of Rhabdomyolysis can prevent renal replacement therapy in COVID-19 patients. 
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Introduction
In December 2019, the new Corona virus was detected in Wuhan, China, and spread with very high prevalence 
around the world, causing public health and the health system around the world with an almost unprecedented 
serious crisis and emergency(1). Despite the widespread prevalence of this disease, factors such as the unknown, 
lack of scientific information and unpredictability of the consequences of the virus, the treatment of the disease 
and the control of the epidemic have faced the challenge. In this regard, the risk factor as a variable whose 
presence is more with the increase of the probability of a disease or death seems to be necessary to help people 
to find ways to prevent health problems or control the disease and death (2, 3). Studies so far show that the 
incidence and severity of disease and mortality are higher in some populations and the risk of disease varies in 
different population groups. Various studies have been performed in different parts of the world on the risk 
factors associated with death in patients with COVID-19(4). A review of studies shows that due to the unknown 
and newness of this disease, researchers have shared their available findings in various fields related to the 
disease and the available information is not fully available. Also, the study of the disease process shows that 
control and preventive measures have a significant effect on increasing or decreasing the incidence of the 
disease and its mortality (5-8). 
Numerous causes for Rhabdomyolysis have been reported; the disease is caused by the breakdown and necrosis 
of muscle tissue and the release of intracellular contents into the bloodstream. Clinical manifestations may be 
different in different people. Acute kidney damage, metabolic abnormalities, and electrolytes are observed when 
Serum creatine kinase levels are above 1000 U / L or at least 5 times the normal limit. Other tests used to check 
for Rhabdomyolysis include serum myoglobin, urine analysis, serum creatinine, and electrolytes. Early 
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diagnosis of this disease can lead to timely treatment of the patient and reduce further complications(9, 10). 
Recent studies have shown that Rhabdomyolysis has also been reported in patients with COVID-19(11-15).
Therefore, in the present study, an attempt was made to evaluate Rhabdomyolysis inCOVID-19 patients and to 

report comprehensive results from the findings of the studies. 
Method
The present study is a systematic review and meta-analysis (PRISMA guidelines)(16) study based on 
information collected from regular search of Internet resources using logical functions between keywords in 
PubMed, Scopus, Science Direct, Embase and scholar. Google search engine, uses English keywords between 
January 2019 and March 2022, ("Rhabdomyolysis " [Mesh]) OR "Rhabdomyolysis / classification" [Mesh] OR 
"Rhabdomyolysis / complications" [Mesh] OR "Rhabdomyolysis / diagnosis" [Mesh] OR "Rhabdomyolysis/ 
mortality" [Mesh] OR "Rhabdomyolysis/ surgery" [Mesh] OR "Rhabdomyolysis/ therapy" [Mesh] OR 
"Rhabdomyolysis / urine" [Mesh])) AND ("COVID-19" [Mesh ] done.

Inclusion criteria
The selection criteria were randomized controlled trial, cohort, case reports, and case-control studies that 
published in English language. Studies other than these study design were excluded. 

Statistical analysis
95% confidence interval on effect size were done with fixed effect model and in-variance method. I2 index test 
was used to evaluate the level of heterogeneity (I2< 50% = low levels, 50<I2< 75% = moderate and I2>75% = 
high levels). Data analysis was performed using STATA.V16 software. 

Result
The general search for relevant sources was Rhabdomyolysis andCOVID-19, 317 articles, then reduced this 
number to 187 articles by applying the years filter. In the final stage, by eliminating duplicate articles and 
examining the relevance of articles to the subject under study, 20 articles were selected as relevant and final 
sources. The initial search steps were performed separately by two researchers. In the next step, more restrictive 
searches were performed in order to eliminate irrelevant items, and then duplicate articles were deleted. After a 
thorough review and the title of each study and eligibility criteria, potential articles were identified.Finally six 
articles that were published between January 2019 and March 2022 and met the inclusion criteria, entered the 
analysis. 

Characteristics
In present study one Retrospective Observational Study and five case report studies included. The number of 
Rhabdomyolysis patients were 98 male and 50 female, a total 141; the mean age was 52.21 years. Other 
information was reported in Table 1. 

Figure 1. PRISMA flowcharts
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Table 1. Demographic and clinical information of COVID-19 patients
Study. Years Study 

design
Number of 
Patients

Age 
(mean)
(years)

Renal 
replacement 
therapy

Mechanical 
ventilation

myalgias mortality Laboratory values

male female CRP 
(mg/L)

AST 
(U/L)

ALT 
(U/L)

Haroun et al., 
2021 (14)

RO
90 50

68
44 49 12 79.2% NR NR NR

Solís et al., 
2020 (17)

CR
1 0

46
1 1 1 100% 119 69 91

Husain et al., 
2020 (13)

CR 1 0
38

0 0 1 0 121 61 58

Jin et al., 2020 
(18)

CR 1 0
60

0 0 1 0 111 37 48

Chedid et al., 
2020 (19)

CR 1 0
51

1 1 1 0 64.4 715 122

Singh et al., 
2020 (15)

CR 4 0
54

1 4 4 100% 100 124 47

Ro:Retrospective Observational Study; CR: Case report; CRP, C-reactive protein; AST: aspartate 
aminotransferase; ALT: alanine aminotransferase

Effect size of Myalgias in COVID-19 patients was 99% (ES 99%, 95% confidence interval 88 to 100%) and I2

was 0% with low Heterogeneity (p=1.00) (Figure2) and Effect size of Renal replacement therapy in COVID-19
patients was 0.42% (ES 42%, 95% confidence interval 20 to 64%) and I2 was 65.03% may represent moderate 
heterogeneity (p=0.01) (Figure 3).
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Figure 2. Forest plot showed Myalgias in COVID-19 patients with Rhabdomyolysis

Figure 3. Forest plot showed renal replacement therapy in COVID-19 patients with Rhabdomyolysis

Discussion
Rhabdomyolysis is known based on the release of intracellular muscle contents (MYO, CK, LDH, and 
electrolytes), it is actually a lethal syndrome (20). The disease is asymptomatic and is a life-threatening 
condition that leads to severe electrolyte imbalances, renal failure (21). According to studies, Rhabdomyolysis 
can be considered as a prognostic factor in COVID-19 patients and increase the severity of the disease (22-24). 
Rhabdomyolysis has also been reported in studies with other viral diseases, including influenza A, SARS-CoV-
1(25, 26). Reports indicate that due to musculoskeletal complications in these patients, fatigue and myalgia were 
the most important and common symptoms (27, 28). In present study the incidence of Myalgias in COVID-19
patients with Rhabdomyolysis was high at 99%. The cohort study found that patients with COVID-19 developed 
Rhabdomyolysis during their hospital stay(21). According to the findings of the present study, the number of 
infected men is higher. Other studies confirm the findings of the present study and report consistent results (28-
31). Given the importance of treating COVID-19 patients and preventing an increase in mortality, early 
detection and treatment of Rhabdomyolysis can be an effective approach. In a case report of an ICU patient with 
COVID-19 who developed RM, the patient did not develop renal failure due to early detection of RM and 
invasive treatment of intravenous fluids and eventually survived COVID-19(11). In 2021, Haroun et al., (14)
conducted the first observational study related to Rhabdomyolysis inCOVID-19 patients; According to the 
findings, the mortality rate was higher in patients with Rhabdomyolysis. It was also observed that in young 
patients with diabetes, hypertension, the rate of renal replacement therapy is higher and younger patients are 
more likely to receive more invasive treatments, including renal replacement therapy. In the present study, the 
findings indicate that 42% of patients with COVID-19 who showed Rhabdomyolysis needed renal replacement 
therapy. In present study median value for C-reactive protein, AST and ALT were 103.08 mg/L, 201.2 U/L and 
73.2 U/L respectively. The quality of case report studies for systematic review and meta-analysis studies is very 
poor, but since most studies in this field are case reports and RCT and cohort studies were not found, we had to 
review case report and observation articles. In the studied studies, high heterogeneity was observed between the 
studied variables, which increases the risk of bias. On the other hand, there are few studies in this field that 
should be studied more. According to studies, about 50% of patients experienced acute kidney damage. These 
findings have not been reported in most articles, so we were not able to meta-analysis. History of use has not 
been reviewed in all studies, only some studies have reported the use of statins before the disease. As reported in 
Table 1, 39% of patients required mechanical ventilation, 70% of patients died, and only 30% survived. The 
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need for continuous hemodialysis after discharge was also reported in one study(19). Mokhtari et al., 2021 
Reported that Rhabdomyolysis is directly related to male gender and that obesity is pathological(32). In studies 
that examined the clinical picture of COVID-19 patients with Rhabdomyolysis, it was observed that this disease 
is a late complication (on the ninth day of hospitalization) and is observed during the hospitalization of patients 
(33, 34). According to the findings, early detection of Rhabdomyolysis can affect the treatment or shortening of 
hemodialysis time, which is one of the factors affecting the mortality rate.

Conclusion
Rhabdomyolysis is one of the most important aspects of COVID-19, which has been reported in few studies. 
Monitoring creatine kinase levels can be a good guide for physicians to make important treatment decisions. 
Early diagnosis of Rhabdomyolysis can prevent renal replacement therapy in COVID-19 patients and 
physicians' awareness of Rhabdomyolysis should be increased as mortality decreases as Rhabdomyolysis 
decreases. One of the most important complications of Myalgias was that it should be carefully studied in future 
studies. 
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