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Abstract 
 
Introduction. Statins are widely prescribed lipid-lo-
wering agents that significantly reduce cardiovascular 
morbidity and mortality, They are frequently pres-
cribed as first-line drugs for the primary and secondary 
prevention of coronary, cerebral and peripheral ische-
mic vascular events. Although effective and tolerated 
by most patients, myotoxicity is a rare but well-do-
cumented adverse effect of all statins that usually 
occurs within weeks or months. The aim of this pre-
sentation is to review the pathophysiological mecha-
nisms and diagnosis of statin associated myotoxicity, 
focusing on the most effective strategies for statin in-
tolerance clinical management. Hence, we present two 
different cases of statin induced rhabdomyolysis with 
different treatment, one with help from medium cut off 
(MCO) dialyzer, and the other with conservative 
approach with a lot of fluids and diuretic stimulation.  
Case reports. The first case is a 68 years old male, on 
chronic therapy with atorvastatin proposed from car-
diologist after having heart problems three years ago. 
One month before the hospital admission, the patient 
had elevated creatine kinase and myoglobin, and statin 
was removed from the therapy. The initial myoglobin 
level was 700ng/ml and creatine kinase 1500U/L. An 
excessive fluid parenteral administration was initiated 
with over 3000ml with an additional oral intake. While 
under hospital treatment, 24h diuresis was measured 
between 2300ml up to 4500ml. On the day of dischar-
ge, his creatine kinase was 300U/L, myoglobin 200ng/ml 
and serum creatinine was 138µmol/L. He was instruc-
ted for a regular checkup thereafter. 
The second case was also a 69 years old male, with 
chronic kidney disease (CKD) and congestive heart 
failure with 35% EF. A week before admission the pa-
tient has felt problems with walking, pain in the musc-
les and on three days before the actual hospital 
admission he was treated in the nearby hospital and 
transferred because of an acute worsening of the CKD 
for further treatment. At the admission, the creatine 
kinase level was 57904U/L. 

Because of the highly elevated waste products (urea 
and creatinine) a treatment with hemodialysis was 
initiated. A total of 11 hemodialysis was performed, 
and in 7 of them MCO dialyzer was used. Creatinine 
kinase level has declined up to 243 U/L. No proper 
creatine decline has been managed and the patient was 
discharged with the need for chronic hemodialysis 
treatment with regular checkups for eventual discharge 
from the chronic hemodialysis program (CHDP). 
Conclusion. We can say that the choice of statin in 
patients with kidney disease is complex and depends 
on specific risk factors. This fact is important for 
choosing the right treatment in these patients. The data 
and conclusions may help guide future clinical practice 
and research in this area. 
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Introduction 
 
Statins are widely prescribed lipid-lowering agents 
that significantly reduce cardiovascular morbidity and 
mortality. They are competitive inhibitors of HMG-
CoA-reductase (3-hydroxy-3-methylglutaryl-CoA re-
ductase) and thereby reduce cholesterol synthesis, so 
they are frequently prescribed as first-line drugs for 
the primary and secondary prevention of coronary, 
cerebral and peripheral ischemic vascular events [1-3]. 
Although effective and tolerated by most patients, 
myotoxicity is a rare but well-documented adverse 
effect of all statins that usually occurs within weeks or 
months. However, their use is occasionally associated 
with adverse muscular effects, ranging from mild myal-
gia to severe rhabdomyolysis. Statin-induced rhabdo-
myolysis is a rare but potentially life-threatening con-
dition characterized by muscle breakdown, elevated 
creatine kinase levels, and risk of acute kidney injury. 
The mechanism of statin-associated myotoxicity is not 
entirely certain, but toxicity is dose-dependent and 
several risk factors have been identified. Indeed, any 
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clinical case of statin-induced myotoxicity can be seen 
as multifactorial [3-5]. 
The aim of this presentation is to give an update on 
pathophysiological mechanisms and diagnosis of statin 
associated myotoxicity, focusing on the most effective 
strategies for statin intolerance clinical management, 
including new emerging alternative therapies. This re-
view aims to improve diagnostic and therapeutic app-
roaches in order to increase statin adherence and redu-
ce cardiovascular events [5]. 
 
Case report 
 
Here in, we present two different cases of statin indu-
ced rhabdomyolysis with different treatment, one with 
help from medium cut off (MCO) dialyzer, and the 
other with a conservative approach with a lot of fluids 
and diuretic stimulation. 
 
Case 1 
 
We report a case of 68 years old male, on chronic 
therapy with atorvastatin proposed from cardiologist 
after having heart problems three years ago. 
One month before the hospital admission, the patient 
had an elevated creatine kinase and myoglobin, and 
statin was removed from therapy. It was given paren-
teral fluids and vitamin therapy four days through daily 
visits in hospital. On the second control one month 
after daily hospital treatment creatine kinase and myo-
globin were insignificantly depleted showing no reg-
ression and decision was made for hospital treatment. 
On the admission day the myoglobin level was 700ng/ml 
and creatine kinase 1500U/L. The other laboratory fin-
dings were as follows: hemoglobin 109..112g/L, eryt-
hrocytes 3.39..3,49, hematocrit 0.31..0,32, BUN 5.7..4,7 
mmol/L, creatinine 138..134umol/L, creatine kinase 
2028..1087U/L, myoglobin 229..206ng/ml, CRP 1.7..2.9. 
An excessive fluid parenteral administration was ini-
tiated with over 3000ml with an additional oral intake. 
Diuretics were used only the first day and during the 
hospitalization the 24h diuresis was measured between 
2300ml up to 4500ml. On the day of discharge, his 
creatine kinase was 300U/L, and myoglobin 200ng/ml. 
Serum creatinine was 138µmol/L. He was instructed for 
a regular checkup afterwards. regular checkup thereafter. 
 
Case 2 
 
The second case was also a 69 years old male with 
chronic kidney disease (CKD) and congestive heart 
failure with 35% EF. A week before admission the pa-
tient has felt problems with walking, pain in the muscles 
and on three days before the actual hospital admission 
he was treated in the nearby hospital and transferred 
because of an acute worsening of the CKD for further 
treatment. At the admission, the creatine kinase level 

was 57904U/L. The other laboratory findings were as 
follows: hemoglobin 119..71..91g/L, erythrocytes 
3.82..2.26..2.88, hematocrit 0.35..0.22..0.26, BUN 
30.8..5.9..8.3mmol/L, creatinine 762..329..573µmol/L, 
creatine kinase 7904..1089..243U/L, myoglobin 
615..1071..362 ng/ml, CRP 1.1..22..17.1, AST 
1137..62U/L, ALT 693..152U/L.  
Because of the highly elevated waste products (urea 
and creatinine) a treatment with hemodialysis was 
initiated. A total of 11 hemodialysis was performed, 
and in 7 of them MCO dialyzer was used. Creatinine 
kinase level has declined up to 243 U/L. No proper 
creatine decline has been managed and the patient was 
discharged with the need for chronic hemodialysis 
treatment with regular checkups for eventual discharge 
from the chronic hemodialysis program (CHDP). 
Urine output has slowly corrected from 200ml/24h up 
to 1250ml/24h. No other direct cause for the rhabdo-
myolysis has been confirmed.  
 
Discussion 
 
Understanding the risk factors, clinical presentation, 
and management of acute kidney injury (AKI) is essen-
tial for clinicians to balance the benefits of statin the-
rapy with patient safety. Here we present two case re-
ports treated at our clinic, in one case with the rare use 
of specific MCO dialyzer and a positive clinical outcome. 
The patients can rapidly develop severe rhabdomyoly-
sis associated with rosuvastatin therapy while suffe-
ring from AKI. Although we were not able to obtain 
rosuvastatin plasma levels, even without such data, 
according to the standard semiquantitative causality 
assessment, rosuvastatin could have been classified as 
the "probable" cause of rhabdomyolysis in our patient [4]. 
Statins are generally safe for patients with normal kid-
ney function, but it carries an increased risk of kidney-
related side effects, including proteinuria and hema-
turia, especially at high doses and for people with pre-
existing kidney disease. Dosage adjustments are nece-
ssary for patients with severe CKD [6,7]. 
While all statins can affect the kidneys, rosuvastatin 
has shown a slightly higher risk of kidney issues com-
pared to atorvastatin, with risks increasing with higher 
doses. An increase in protein (proteinuria) and blood 
(hematuria) in the urine was observed in clinical trials, 
particularly with higher dosages. These effects are 
often temporary and generally do not lead to a decline 
in overall kidney function. 
Our patients have both proteinuria and hematuria, but 
after they stopped therapy with statins, the urine status 
was normalized. Some studies published in the Journal 
of the American Society of Nephrology found that ro-
suvastatin users had a 15% higher risk of kidney failu-
re requiring replacement therapy (dialysis or transplan-
tation) compared to those taking atorvastatin. 
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In rare cases, the statin side effect rhabdomyolysis 
(muscle breakdown) can lead to severe kidney damage 
or AKI. This risk is higher in individuals with pre-
existing kidney problems.                  
High-dose rosuvastatin has been linked to renal tubular 
toxicity, a non-rhabdomyolysis-related injury to the 
kidney's filtering tubules [8,9]. 
The prescribing guidelines for rosuvastatin emphasize 
extra caution when treating patients with existing kid-
ney issues. For patients with severe CKD, defined as a 
creatinine clearance (CrCl) or estimated glomerular fil-
tration rate (eGFR) below 30 mL/min, the dose should 
be started at 5 mg and does not exceed 10 mg daily 
[10,11].  
Patients with an eGFR below 30 have a significantly 
higher risk of proteinuria and hematuria when taking 
rosuvastatin compared to those with normal kidney 
function. Research suggests that other statins may be 
safer for kidney health, though studies have mixed 
results [12,13].  
A large 2022 observational study comparing rosuvas-
tatin to atorvastatin showed that rosuvastatin was asso-
ciated with a higher risk of kidney harm, particularly 
at higher doses [6].  
Atorvastatin seems to have a renoprotective effect. In 
one study, high-dose atorvastatin appeared to have more 
protective effects on the kidneys compared to high-do-
se rosuvastatin. Despite some comparative differences, 
statins as a class have been shown to have overall 
renoprotective effects and are important for managing 
cardiovascular risk in patients with CKD [10].  
The choice of statin in patients with kidney disease is 
complex and depends on specific risk factors. A large 
percentage of patients on lipid lowering therapies have 
CKD, and data regarding renal outcomes associated 
with high doses of statins in this population are limi-
ted. We found that nearly half of patients with CKD 
are on inappropriately high doses of rosuvastatin when 
considering their kidney function. Further research 
into long term outcomes and statin dosing in this 
patient population is needed [14,15].  
 
Conclusion 
 
This case report provides important clinical insights 
into the management of statin-induced rhabdomyolysis 
and emphasizes the need for personalized approaches 
in statin therapy, especially in patients with underlying 
kidney conditions. The choice of statin in patients with 
kidney disease is complex and depends on specific risk 
factors. This fact is important for choosing the right 
treatment in these patients. The data and conclusions 
may help guide future clinical practice and research in 
this area. 

 
Conflict of interest statement. None declared. 
 
References 
 
1. Baigent C, Keech A, Kearney PM. Efficacy and safety of 

cholesterol-lowering treatment: prospective meta-analysis 
of data from 90,056 participants in 14 randomised trials of 
statins. Lancet 2005; 366: 1267-1278. 

2. Niedrig DF, Pyra M, Roger Lussman R, et al. Rosuvastatin-
induced rhabdomyolysis: case report and call for proactive 
multifactorial risk assessment and preventive management 
of statin therapy in high-risk patients Eur J Hosp Pharm 
2024; 31(3): 281-284. 

3. Jeeyavudeen MS, Pappachan JM, Arunagirinathan G. 
Statin-related muscle toxicity: an evidence-based review. 
Touch REV Endocrinol 2022; 18: 89-95. 

4. Turner RM, Pirmohamed M. Statin-related myotoxicity: a 
comprehensive review of pharmacokinetic, pharmacogenomic 
and muscle components. J Clin Med 2019; 9: 22. 

5. Vinci P, Panizon E, Tosoni LM, et al. Statin-associated 
myopathy: emphasis on mechanisms and targeted therapy. 
Int J Mol Sci 2021; 22: 11687. 

6. Shin JI, Fine DM, Sang Y, Surapaneni A, Dunning SC, 
Inker LA, Nolin TD, Chang AR, Grams ME. Association 
of Rosuvastatin Use with Risk of Hematuria and Proteinuria. 
J Am Soc Nephrol. 2022; 33(9):1767-1777. 

7. Leelaviwat N, Mekraksakit P, Del Rio-Pertuz G, et al. 
Atorvastatin vs. Rosuvastatin for Contrast-Induced Nephro-
pathy Prevention in Patients With Acute Coronary Syn-
drome Undergoing Percutaneous Coronary Intervention: A 
Meta-Analysis of Randomized Controlled Trials and 
Propensity-Score Matching. J Am Soc Nephrol 33(11S):p 353. 

8. Zipes DP, Zvaifler NJ, Glassock RJ, et al. Rosuvastatin: an 
independent analysis of risks and benefits. Med Gen Med 
2006; 8(2):73. 

9. McKenney JM. Efficacy and safety of rosuvastatin in 
treatment of dyslipidemia. Am J Health Syst Pharm 2005; 
62(10): 1033-1047. 

10. Jones PH, Davidson MH, Stein EA, et al. STELLAR Study 
Group. Comparison of the efficacy and safety of rosuvastatin 
versus atorvastatin, simvastatin, and pravastatin across 
doses (STELLAR* Trial). Am J Cardiol 2003; 92: 152-160. 

11. Zitelny E, Hickey R, Sanghavi M. The Right Dose for the 
Right Patient - High Intensity Rosuvastatin Dosing in 
Patients With Chronic Kidney Disease. Circulation 2003; 
147(Suppl_1): p628.  

12. Ward FL, John R, Bargman JM, McQuillan RF. Renal 
Tubular Toxicity Associated With Rosuvastatin Therapy. 
Am J Kidney Dis 2017; 69(3): 473-476. 

13. Ram R, Swarnalatha G, Ramesh V, et al. Rhabdomyolysis 
induced acute renal failure secondary to statins. Indian J 
Nephrol 2013; 23(3): 211-213. 

14. Kursat S, Alici T, Colak HB. A case of rhabdomyolysis 
induced acute renal failure secondary to statin-fibrate-
derivative combination and occult hypothyroidism. Clin 
Nephrol 2005; 64: 391-393. 

15. Magee CN, Medani SA, Leavey SF, Conlon PJ, Clarkson 
MR. Severe rhabdomyolysis as a consequence of the 
interaction of fusidic acid and atorvastatin. Am J Kidney 
Dis. 2010; 56(5):e11-5. 

 


