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Abstract

Rhabdomyolysis is a widely recognized yet rare complication in Statin use. Rhabdomyolysis might be triggered by
prescription of high doses of Statins or by Statin accumulation due to interactions with concomitant medication.
Muscle cell destruction as evidenced by myoglobin elevation can induce potentially life threatening acute renal
failure known as crush kidney. Here, we report a case of a sudden severe rhabdomyolysis with consecutive renal
failure in a patient who received low dose Statin- therapy for 6 years without previous complications.
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Introduction
Statins are a common group of cholesterol lowering

pharmaceuticals, with the shared pharmacodynamical characteristic of
3-HMG-CoA- inhibition, the key enzyme in cholesterol synthesis [1,2].
Inhibition of 3-HMG CoA by Statins is the most effective way of
lowering low density lipoprotein cholesterol (LDL). LDL- levels
correlate directly with cardiovascular mortality. Numerous
randomized controlled trials confirmed and stressed the Statin-
mediated therapeutic benefit [3-5]. Statin significantly reduces the risk
for cardiovascular death, for myocardial infarction, for stroke and the
risk for arterial revascularization therapy [3-5]. Statin therapy aiming
at lowering the cardiovascular risk is an established and well tolerated
therapy for most patients with more than 3.2 billion prescriptions
(313,1 mil DDD) and annual costs of 193.8 mil Euro in Germany in
2012 [6]. Adverse effects are rare. Severe complications occur in less
than one in 10.000 patients [7]. To date, the definition of a Statin
associated myopathy (SAM) remains unclear; especially the diagnostic
criteria of a SAM are ill defined, which may explain different data
concerning the prevalence and seriousness of SAM [8]. However, there
is consent that Statin can cause several muscle related complaints.
These may range from mild myalgia, may lead to manifest myopathy
and myositis- mimicking symptoms and may culminate in severe
rhabdomyolysis. The latter may - when not recognized early enough -
induce crush kidney with consecutive renal failure and death [9,10].

Rhabdomyolysis as an adverse event was reported for all available
Statins. The highest risk of Statin- induced rhabdomyolysis was
associated with Cerivastatin which was taken off the market in 2001.
This occurred 3 years after first approval of Cerivastatin which was
responsible for more than 100 rhabdomyolysis- related deaths [11].

More recently, a self- limiting Statin- induced primarily toxic
necrotizing myopathy can be distinguished from a persisting
autoimmune mediated Statin- induced necrotizing myopathy
(IMNM). The latter persists even after cessation of Statin therapy and

immunosuppressive therapy [12]. In addition, Anti-HMG- CoA-
Reductase- Antibodies can be detected in the serum and muscle of
affected patients [8,13].

Case History
A 70 year old Caucasian male presented with a one year history of

progressive symmetric generalized muscle weakness and myalgia. His
past medical history was significant of chronic renal dysfunction
(KDOQI IV), chronic heart failure NYHA III, coronary disease with
acute myocardial infarction in 1988 and coronary artery bypass
grafting in 2009, chronic atrial fibrillation under oral anticoagulation,
hypertensive cardiomyopathy, diabetes Type II, hyperlipoproteinemia
and obstructive sleep apnea syndrome (OSAS). He had a six year
history of low dose Statin therapy of 40 mg/d. Further medication
included ASS 100 mg/d, Rivaroxaban 15 mg/d, Metoprolol 95 mg/d,
Ramipril 5 mg/d, Furosemid 40 mg/d, Molsidomin 8 mg/d,
Isosorbiddinitrate 80 mg/d, Pantoprazol 20 mg/d and Insuline. Clinical
examination on admission revealed proximal muscle weakness of all
extremities (level of strength 3/5). Electroneurographic and
myographic diagnostics showed chronic myopathic alterations in all of
the examined muscles of upper and lower extremities. Alterations were
more pronounced in proximal muscle groups of the lower extremities.
Thyroid function was normal. Antibody diagnostics provided no
typical findings for classical antibody positive autoimmune myositis
(dermatomyositis, SLE, scleroderma-myositis-overlap-syndromes, Sj-
antibody positive autoimmune myositis). Creatinkinase (CK) was
elevated with activities > 334 µkat/l. The patient developed a crush
kidney with acute renal failure (Table 1) necessitating a continuous
veno-venous hemofiltration (CVVH). Muscle biopsy was performed to
confirm or exclude clinically suspected polymyositis. The clinical
differential diagnosis was a chronic myopathy of unknown cause. An
open biopsy was performed for the M. vastus lateralis of M. quadriceps
femoris. Histology revealed numerous scattered muscle fibre necroses.
Some necrotic fibres were in the state of macrophage mediated
degradation (myophagocytoses). Despite wide spread, scattered muscle
fibre necroses, the tissue was devoid of an interstitial or endomysial
inflammatory infiltrate.
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Parameter Value Reference

CK > 334 µkat/l 0.63 – 2.91 µkat/l

Myoglobin 21896 µg/l 28-72 µg/l

ASAT 4.54 µkat/l 0.17-0.85 µkat/l

LDH 22.54 µkat/l 2.25 – 3.75 µkat/l

Creatinin 596 µmol/l 59-104 µmol/l

GFR MDRD 8.7 ml/min

Urea 50.7 mmol/l <11.9 mmol/l

TSH 0.928 mU/l 0.4-3.77 mU/l

*CK: Creatinkinase; ASAT: Aspertat-Aminotransferase; LDH:
Lactatdehydrogenase, GFR: Glomerular Filtration Rate; MDRD: Modification of
Diet in Renal Disease; TSH: Thyreotropin.

Table 1: Patient lab data at time of hospitalization.

Immunohistochemistry highlighted a striking sarkolemmal und
cytoplasmatic up- regulation of MHC class I- expression. Also, c5b9
(Membrane-Attack Complex) – positive complement deposits were
detected on endothelial cells of endomysial capillaries and on the
sarcolem and in the cytoplasm of necrotic muscle fibers (Figure 1). The
histopathological diagnosis of SAM was made, followed by serum
testing for the Anti-HMG-CR antibody. No Anti-HMG-CR antibody
was detected. Simvastatin was withdrawn and the patient received
Ezetrol as well as fluid resuscitation and high dose immunosuppressive
therapy with prednisolone 100 mg/d. After 3 days of CVVH renal
function was completed restored. And by day 15 myoglobin- and CK-
levels had normalized (Figure 2). The patient was discharged without
further complaints on day 18 after hospitalization.

Figure 1: A: Skeletal muscle with numerous, scattered necrotic fibres
(*) without sings of inflammation (H&E × 100), B: Single skeletal
muscle fibre in the state of myophagocytosis (H&E × 200); (*)
marks another fresh single fibre necrosis, C: Detection of c5b9-
positive immuncomplexes on small vessels (arrowheads),
endomysial capillaries and sarkolemmal and cytoplasmativ in
necrotic muscle fibres (c5b9 × 200), D: Clear sarcolemmal and
zytoplasmatic upregulation of MHC class I (MHC-I × 100).

Figure 2: Timely normalization of myoglobin- and CK- levels after
initiating supportive therapy (CVVH) and cessation of Statin
medication.

Discussion
In clinical practice up to 10% of patients receiving Statin therapy

develop at least mild forms of myopathy, an underestimated side effect
supported by the Primo Trial [14]. Given the context of more than 3.2
billion prescriptions in Germany in 2012 a large number of affected or
symptomatic patients are to be expected. Almost 30% of Statin
associated incidences occur within the first year of treatment [15].
However onsets of muscular side effects have been documented
between 2 month and up 10 years after initiation of Statin therapy [16].
Thus, a long standing uneventful and well tolerated Statin therapy as in
our patient with sudden rhabdomyolysis after 6 years confirms these
observations. Statin associated muscle problems vary considerably.
Some patients with high CK level do not present with any muscle
weakness until they reach a critical value [16]. On the other hand there
are patients with distinct muscle parses at a lower mild CK level.
Cessation of Statin medication usually leads to a fast recovery of
muscle related symptoms.

The exact mechanism of Statin associated myopathies (SAM) still
remains elusive. Several theories exist ranging from membrane
destabilization due to decreased cholesterol content of skeletal muscle
plasma membrane, impaired mitochondrial function due to coenzyme
Q10 depletion, disturbed calcium metabolism and vitamin D
deficiency [10]. Also, there are various co-medications that increase
the risk of Statin associated myopathy, mostly by interference of the
metabolizing cytochrome p 450 system (CYP3A4, CYP2C). Especially
the fibric acid derivative gemfibrozil is known to aggravate symptoms
and severity of Statin associated myopathy. The development of Statin
associated muscle problems is dose-dependent [8]. Nevertheless severe
cases of SAM have been reported in patients under low dose Statin
medication and without interfering medication. Documented co-
medication in the presented case was devoid of potentially interfering
drugs. However, personal communication with the patient`s family
doctor revealed an additional Colchicine medication in close temporal
vicinity of clinically manifest rhabdomyolysis. Colchicine was
prescribed as muscle pain was misinterpreted as a potential goat attack.
Colchicine itself can cause myopathy. Concomitant treatment of
Colchicine and Simvastatin may exacerbate its myotoxic effect [17].
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Before excretion Colchicine is metabolized in the liver by
demethylation. Statin metabolism may compete with Colchicine for
the CYP3A4-isoenzym leading to higher serum concentrations of both
medications, thereby increasing the risk of side effects.

Of note, also genetic predisposition is discussed to cause Statin
associated myopathies (SAM). Developing muscle symptoms are more
frequent in patients with inborn metabolic muscle diseases such as
McArdle disease or MADA-deficiency [8]. In these cases, Statin
medication can unmask these underlying genetic muscle diseases [12].
Also mutations or polymorphisms of genes related to regulate serum
Statin levels are known to cause a higher risk of developing SAM. Also
genes responsible for muscle vascularisation, those affecting
intracellular Statin concentration in muscle cells and genes responsible
for muscle tissue energy metabolism are associated with SAM [15].
Metabolic disease (McArdle, MADA-deficiency) was excluded in the
muscle biopsy of the presented case. Genetic testing was not
performed. Advanced age, female sex, low body mass index, alcohol
consumption are further predisposing factors for SAM. Given the high
number of prescriptions clinicians are in need for reliable risk
evaluation methods for the identification of vulnerable patients.

Clinical relevant rhabdomyolysis is a rare in Statin therapy.
Mortality is low with 0.15 deaths per 1 million [18]. However, the FDA
- Adverse Event Reporting System identified 147.789 case reports with
suspected Statin associated myopathy between 2005 and 2011. The
highest rate of rhabdomyolysis was observed for simvastatin [19].
Rhabdomyolysis is defined by CK levels at least 10 times normal and
reflects acute and massive muscle fiber necroses and accompanied by
the release of muscle related metabolites into the bloodstream [16].

Clinical monitoring of Statin associated myopathy may include
baseline CK levels of patients especially if there are risk factors as
impaired renal function, genetic myopathy in the past medical history
or significant alcohol abuse [8,15]. Co-medication should be checked
for potential interaction with Statins, especially if new medication is
prescribed including herbal cures. Patients with muscle related
symptoms and Statin medication should immediately checked for CK
increase. Medication should be stopped immediately and CK levels
monitored. In case of persistent elevated CK levels after cessation of
Statin medication other causes of elevated CK levels should be
considered and investigated, including anti HMG-CR associated SAM
[15]. Patients should be informed about the risk developing myopathy
and symptoms. Despite the risk of SAM Statin therapy remains a use-
and powerful tool in cardiovascular risk reduction and in reducing
cardiovascular morbidity and mortality. Their benefits considerably
supersede their risk profile [9]. Our case emphasizes the need for
clinicians to be aware of Statin associated necrotizing myopathy even
after long term Statin treatment. The presented patient received
uneventful Simvastatin therapy for a period of six years. In addition,
we identified Colchicine as potential trigger of SAM in our patient
based on its potentially competing metabolism with Statin. Fast
recognition of SAM is mandatory to rescue renal function and avoid
life threatening complications. The treatment of choice remains
immediate cessation of Statin medication and supportive care for renal
function. If recognized early enough, outcome is excellent.

Conflicts of Interest
We declare no conflicts of interest.

References
1. Grundy SM (1988) HMG-CoA reductase inhibitors for treatment of

hypercholesterolemia. N Engl J Med 319: 24-33.
2. Pedersen TR, Tobert JA (1996) Benefits and risks of HMG-CoA reductase

inhibitors in the prevention of coronary heart disease: a reappraisal. Drug
Saf 14: 11-24.

3. Scandinavian Simvastatin Survival Study Group (1994) Randomised trial
of cholesterol lowering in 4444 patients with coronary heart disease: the
Scandinavian Simvastatin Survival Study (4S). Lancet 344: 1383-1389.

4. Heart Protection Study Collaborative Group (2002) MRC/BHF Heart
Protection Study of cholesterol lowering with simvastatin in 20,536 high-
risk individuals: a randomised placebo-controlled trial. Lancet 360: 7-22.

5. Officers A, Coordinators for the ACRGTA, Lipid-Lowering Treatment to
Prevent Heart Attack T (2002) Major outcomes in moderately
hypercholesterolemic, hypertensive patients randomized to pravastatin vs
usual care: The Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial (ALLHAT-LLT). JAMA 288: 2998-3007.

6. Schwabe U, Paffrath D (2013) Arzneiverordnungs-Report 2013: Aktuelle
Daten, Kosten, Trends und Kommentare. Berlin Heidelberg: Springer.

7. Armitage J (2007) The safety of statins in clinical practice. Lancet 370:
1781-1790.

8. Moßhammer D, Schaeffeler E, Schwab M, Mörike K (2014) Mechanisms
and assessment of statin-related muscular adverse effects. Br J Clin
Pharmacol 78: 454-466.

9. Harper CR, Jacobson TA (2007) The broad spectrum of statin myopathy:
from myalgia to rhabdomyolysis. Curr Opin Lipidol 18: 401-408.

10. Shannon JA, John SM, Parihar HS, Allen SN, Ferrara JJ (2013) A Clinical
Review of Statin-Associated Myopathy. Journal of Pharmacy Technology
29: 219-230.

11. Furberg CD, Pitt B (2001) Withdrawal of cerivastatin from the world
market. Curr Control Trials Cardiovasc Med 2: 205-207.

12. Mammen AL, Amato AA (2010) Statin myopathy: a review of recent
progress. Curr Opin Rheumatol 22: 644-650.

13. Preuße C, Goebel HH, Held J, Wengert O, Scheibe F, et al. (2012)
Immune-mediated necrotizing myopathy is characterized by a specific
Th1-M1 polarized immune profile. Am J Pathol 181: 2161-2171.

14. Bruckert E, Hayem G, Dejager S, Yau C, Bégaud B (2005) Mild to
moderate muscular symptoms with high-dosage statin therapy in
hyperlipidemic patients--the PRIMO study. Cardiovasc Drugs Ther 19:
403-414.

15. Vrablik M, Zlatohlavek L, Stulc T, Adamkova V, Prusikova M, et al. (2014)
Statin-associated myopathy: from genetic predisposition to clinical
management. Physiol Res 63: S327-334.

16. Albayda J, Christopher-Stine L (2014) Identifying statin-associated
autoimmune necrotizing myopathy. Cleve Clin J Med 81: 736-741.

17. Goh IX, How CH, Tavintharan S (2013) Cytochrome P450 drug
interactions with statin therapy. Singapore Med J 54: 131-135.

18. Staffa JA, Chang J, Green L (2002) Cerivastatin and reports of fatal
rhabdomyolysis. N Engl J Med 346: 539-540.

19. Hoffman KB, Kraus C, Dimbil M, Golomb BA (2012) A survey of the
FDA's AERS database regarding muscle and tendon adverse events linked
to the statin drug class. PLoS One 7: e42866.

 

Citation: Frydrychowicz C, Pasieka B, Pierer M, Mueller W, Petros S, et al. (2016) Severe Rhabdomyolysis after Uneventful Long Term Low
Dose Statin Therapy. Emerg Med (Los Angel) 6: 321. doi:10.4172/2165-7548.1000321

Page 3 of 3

Emerg Med (Los Angel)
ISSN:2165-7548 EGM, an open access journal

Volume 6 • Issue 3 • 1000321

http://www.ncbi.nlm.nih.gov/pubmed/3288867
http://www.ncbi.nlm.nih.gov/pubmed/3288867
http://www.ncbi.nlm.nih.gov/pubmed/8713485
http://www.ncbi.nlm.nih.gov/pubmed/8713485
http://www.ncbi.nlm.nih.gov/pubmed/8713485
http://www.ncbi.nlm.nih.gov/pubmed/7968073
http://www.ncbi.nlm.nih.gov/pubmed/7968073
http://www.ncbi.nlm.nih.gov/pubmed/7968073
http://www.ncbi.nlm.nih.gov/pubmed/12114036
http://www.ncbi.nlm.nih.gov/pubmed/12114036
http://www.ncbi.nlm.nih.gov/pubmed/12114036
http://www.ncbi.nlm.nih.gov/pubmed/12479764
http://www.ncbi.nlm.nih.gov/pubmed/12479764
http://www.ncbi.nlm.nih.gov/pubmed/12479764
http://www.ncbi.nlm.nih.gov/pubmed/12479764
http://www.ncbi.nlm.nih.gov/pubmed/12479764
http://www.springer.com/in/book/9783642371233
http://www.springer.com/in/book/9783642371233
http://www.ncbi.nlm.nih.gov/pubmed/17559928
http://www.ncbi.nlm.nih.gov/pubmed/17559928
http://www.ncbi.nlm.nih.gov/pubmed/25069381
http://www.ncbi.nlm.nih.gov/pubmed/25069381
http://www.ncbi.nlm.nih.gov/pubmed/25069381
http://www.ncbi.nlm.nih.gov/pubmed/17620856
http://www.ncbi.nlm.nih.gov/pubmed/17620856
http://pmt.sagepub.com/content/29/5/219.abstract
http://pmt.sagepub.com/content/29/5/219.abstract
http://pmt.sagepub.com/content/29/5/219.abstract
http://www.ncbi.nlm.nih.gov/pubmed/11806796
http://www.ncbi.nlm.nih.gov/pubmed/11806796
http://www.ncbi.nlm.nih.gov/pubmed/20827205
http://www.ncbi.nlm.nih.gov/pubmed/20827205
http://www.ncbi.nlm.nih.gov/pubmed/23058368
http://www.ncbi.nlm.nih.gov/pubmed/23058368
http://www.ncbi.nlm.nih.gov/pubmed/23058368
http://www.ncbi.nlm.nih.gov/pubmed/16453090
http://www.ncbi.nlm.nih.gov/pubmed/16453090
http://www.ncbi.nlm.nih.gov/pubmed/16453090
http://www.ncbi.nlm.nih.gov/pubmed/16453090
http://www.ncbi.nlm.nih.gov/pubmed/25428737
http://www.ncbi.nlm.nih.gov/pubmed/25428737
http://www.ncbi.nlm.nih.gov/pubmed/25428737
http://www.ncbi.nlm.nih.gov/pubmed/25452351
http://www.ncbi.nlm.nih.gov/pubmed/25452351
http://www.ncbi.nlm.nih.gov/pubmed/23546024
http://www.ncbi.nlm.nih.gov/pubmed/23546024
http://www.ncbi.nlm.nih.gov/pubmed/11844864
http://www.ncbi.nlm.nih.gov/pubmed/11844864
http://www.ncbi.nlm.nih.gov/pubmed/22936996
http://www.ncbi.nlm.nih.gov/pubmed/22936996
http://www.ncbi.nlm.nih.gov/pubmed/22936996

	Contents
	Severe Rhabdomyolysis after Uneventful Long Term Low Dose Statin Therapy
	Abstract
	Keywords:
	Introduction
	Case History
	Discussion
	Conflicts of Interest
	References




