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To the Editor:

Statin-associated muscle symptoms (SAMS) are the most frequent side effect of statin
therapy, but the absence of diagnostic markers for SAMS makes diagnosis and management
of these symptoms difficult. This is increasingly important since clinicians and insurers seek
to determine which patients are truly statin intolerant and warrant alternative cholesterol-
lowering medications such as the newly approved and expensive PCSK9 inhibitors. Using
creatine kinase (CK) as a diagnostic marker has been discouraged [1,2] because SAMS can
occur in the absence of marked elevations of CK and CK is affected by factors such as race,
gender, age, and recent exercise.

The Coenzyme Q10 in Statin Myopathy trial (NCT01140308) [3] enrolled men and women
=20 yrs of age with a history of SAMS. Subjects were entered into a randomized, double-
blind, crossover, lead-in trial of simvastatin (20 mg/d) or placebo for 8 weeks to confirm
SAMS. Subjects then underwent a 4-week wash-out period, and were crossed over from
simvastatin to placebo or vice versa. Muscle symptoms were documented weekly by
telephone. CK as well as muscle pain (Pain Severity Score or PSS) [4] was measured before
and after each treatment period. Only subjects who experienced muscle pain on simvastatin
but not on placebo were classified as having confirmed SAMS. Informed consent was
obtained from each patient according to the ethical guidelines of the 1975 Declaration of
Helsinki and approved by the Hartford Hospital Institutional Review Board.
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We reported that 43 patients experienced muscle pain on simvastatin alone (confirmed
SAMS), with 35 experiencing pain on placebo alone, 21 experiencing pain on both
treatments, and 21 experiencing no pain on either treatment [3]. For this short
communication, we conducted a sub-analysis of the changes in CK and PSS among patients
with confirmed SAMS versus the two groups of patients with pain on placebo alone and
pain on both treatments. Among these 3 groups of patients, the change in CK with statin
treatment was significantly higher (p = 0.04) in patients with confirmed SAMS (18 + 150
U/L) vs. patients with pain on placebo alone or pain on both treatments (-1 £49 U/L);
Figure 1. The increase in pain severity with statin treatment was also significantly greater (p
< 0.01) in patients with confirmed SAMS (from 0.3 + 1.0 to 3.2 = 2.2 PSS) vs. patients with
pain on placebo alone or pain on both treatments (from 0.1 £ 0.4 to 0.2 + 0.8 PSS).
Moreover, the relationship between change in PSS and change in CK with statin therapy was
influenced by SAMS status (p < 0.01) such that patients with confirmed SAMS exhibited a
stronger positive relationship between change in CK and change in PSS (r2 = 0.036) than
patients with non-specific muscle pain (r2 = 0.006).

These findings suggest that an increase in CK with statin treatment may be useful for
distinguishing patients with true SAMS from patients with non-specific muscle pain. In our
published report from this study [3], we also found that pre-treatment CK was higher in
patients with confirmed SAMS than all other patients (152 £ 89 vs. 117 + 68 U/L), and in a
previous study we reported that 6 months of 80 mg/d atorvastatin treatment increased
average CK by approximately 20 U/L [5], irrespective of SAMS status. These collective
observations regarding subclinical elevations in CK with statin therapy are in contrast to
most statin clinical trials, which have not typically reported CK on and off treatment except
to report the number of patients experiencing CK > 10 times upper normal limits for safety
purposes. Therefore, in this letter we present accumulating evidence that routinely
measuring and reporting (especially in large clinical trials) pre- and post-treatment CK
values may be valuable in treating, diagnosing, and better understanding the effects of statin
therapy on skeletal muscle.
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Figure 1.
The group means = standard deviation of creatine kinase before (Pre Treatment) and after

(Post Treatment) simvastatin 20 mg in 43 patients who exhibited pain on simvastatin alone
(confirmed myalgia) vs. patients who exhibited pain on both simvastatin and placebo or on
placebo alone (non-specific muscle pain). * indicates significant change in creatine kinase
from baseline within a group at p < 0.05.
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