Statins and Myalgia

Muscle-related conditions associated with statins:
Myalgia: Muscle pain. Defined as muscle symptoms without significant elevation of
creatinine kinase (CK).

Myopathy: Disease of the muscle in which the muscle fibers do not function properly
resulting in weakness. Defined as muscle pain or weakness accompanied by a CK of =10
times the upper limit of normal (ULN).

Rhabdomyolysis: The breakdown of damaged skeletal muscle. Defined as CK=>40 times
the ULN often with acute renal failure secondary to myoglobinuria. Medications that can
cause rhabdomyolysis include antipsychotics, antidepressants, antiviral medications, and
statins.

Statin Intolerance:

e Any adverse event or effects that are considered unacceptable by the patient and/or
laboratory abnormalities that can be attributed to statin treatment and lead to
discontinuation of therapy.

e |f symptoms are attributed to statin treatment they should:

o Occur AFTER the initiation of therapy.

o STOP after therapy is discontinued and the medication has had time to be cleared
from the body (usually within 3 to 4 weeks depending on the statin and how long
the patient was taking it.).

o REOCCUR when statin therapy is reintroduced (same statin).

e True/ total statin intolerance is generally considered to be the inability to tolerate AT
LEAST TWO statin medications—one at the lowest starting dose and one at any other
daily dose.

e Labs to differentiate between myopathy/rhabdomyolysis vs myalgia and to rule out
other underlying conditions.

o Creatinine Kinase (CK) with isoenzymes

Electrolytes (calcium and magnesium)
Serum myoglobin

Creatinine and BUN

Urinalysis

ESR and CRP

Thyroid function

AST

0O 0O O 0O O O O



Risk Factors for Developing Myalgia

Patient Factors: Medication Factors:
¢ Older patients ¢ Dose — higher dose, higher risk.
e Hypothyroidism e Interacting drugs that increase statin serum
e Female gender levels.
e Low BMI e First year of statin therapy
¢ Kidney Impairment e Lipophilicity-higher lipophilicity associated
e Heavy/Intense Exercise with higher risk of muscle symptom:s.
e Pre-existing Muscle Disease e |f the statin is broken down by mostly one
e Co-morbidities that increase serum enzyme or biologic process rather than
levels of statins several.
e Surgery

Lipophilic Statins: Simvastatin, Lovastatin, Atorvastatin, Pitavastatin, Fluvastatin
Hydrophilic Statins: Rosuvastatin, Pravastatin

MOST likely to Cause Myalgia: Simvastatin.
LEAST Likely to cause Myalgia: Pravastatin/Fluvastatin

Current Theories for Why Some Statins Cause Myalgia More than Others:

1. Dose and serum level: Risk of myalgia/occurrence of myalgia can be related to the dose
of statin being taken. Higher doses generally have a higher risk of myalgia. The exception
is Atorvastatin which has not shown the same correlation between higher dose and
higher risk of myalgia. Increased serum levels, in general, lead to increased risk.

2. Lipo vs Hydrophilicity: Hydrophilic statins must be transported actively into hepatocytes
by a specific transporter (OATP1B1). These statins are unlikely to build up in non-hepatic
tissue. Lipophilic statins pass through cell membranes via passive diffusion and so
therefore need no specific uptake protein. They are more likely to enter non-hepatic
tissue, primarily muscle tissue, where excess amounts can build up and lead to
problems.

3. Genetic Susceptibility: There are several genetic variations that can impact the
likelihood of a patient developing myalgia while taking a statin. If genetic testing results
are available, they can be used to guide both initial prescribing as well as medication
adjustments in the future.

Genetic Tests:
e SCLO1B1: strongly associated with Simvastatin-associated myopathy. Simvastatin and
Atorvastatin are most affected. Pravastatin and Rosuvastatin are least affected.
e Others: COQ2, HTR7, RYR1, GATM, CYP3A4, CYP2D6, ABCC2, CLCN1, VDR, ABCG2
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