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PURPOSE: Heart disease is the leading cause of death in the United States.
HMG-CoA reductase inhibitors, or statins, are medications at the forefront of the
battle against cardiovascular disease. Despite their effectiveness, patient
compliance with statins has lagged because of medication cost and adverse
effects, namely myopathy. Myopathy is the most common side effect of statin use. 
The purpose of this review is to report plasma levels of CoQ10 in patients taking
statins and then to determine the benefit of Coenzyme Q10 (CoQ10) supplementation
on statin-related myopathy as evidenced by symptomatic improvement and increase
in serum levels of CoQ10.
DATA SOURCES: CINAHL, Medline, Health Source: Nursing/Academic Edition, and
Cochrane Library.
CONCLUSIONS: Evidence from this review suggests that studies showed a significant
relationship between statin intake and decreased serum levels of CoQ10. A few
studies showed a benefit in symptoms of myalgia or improvement of serum levels of
CoQ10 with supplementation. One study showed no benefit of CoQ10 supplementation 
when taken with statins. There were no risks of supplementation reported in any
of the studies.
IMPLICATIONS FOR PRACTICE: CoQ10 supplementation might benefit those patients
suffering from statin-induced myopathy as evidenced by the results of these
studies. Supplementation of CoQ10 at a dose of between 30 and 200 mg daily has
shown to have beneficial effects on statin myopathy with no noted side effects.
Further research is necessary. PMID: 24170646  
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BACKGROUND: Statins are the most commonly prescribed and effective medications
for reducing low-density lipoprotein levels. Some patients experience myopathic
symptoms during statin treatment. The etiology is not known, but depletion of
mevalonate pathway metabolites, including coenzyme Q10 (CoQ10), has been
suggested. Despite a lack of conclusive evidence supporting its utility, CoQ10
supplementation has been recommended to patients who experience myalgic symptoms.
OBJECTIVE: The Co-Enzyme Q10 in Statin Myopathy study is designed to examine the 
effect of CoQ10 supplementation on the extent and intensity of muscle pain during
treatment with simvastatin.
METHODS: We will recruit patients with a documented history of myalgia during
statin treatment. The presence of statin-related myalgia will be confirmed in a
crossover run-in trial during which the presence and absence of symptoms will be 
documented during statin and placebo treatment, respectively. Individuals
experience myalgic symptoms while taking statins but not placebo will be
randomized to receive simvastatin 20 mg daily plus either 600 mg daily of CoQ10
or placebo. Muscle pain intensity will be documented during weekly phone calls
via use of the Brief Pain Inventory, Short Form. Treatment will continue for 8
weeks or until muscle symptoms are reported continuously for 1 week or become
intolerable, and then subjects will crossover to the alternative treatment (CoQ10
or placebo).
RESULTS: This study is an ongoing clinical trial.
CONCLUSIONS: This study will determine the utility of CoQ10 for reducing pain
intensity in myalgic patients and will provide guidance for clinicians treating
patients with hypercholesterolemia who are intolerant to statins. PMID: 23725917  
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OBJECTIVE: The aim of the present study was to evaluate the possible effects of
Q10 and selenium supplementation on statin-induced myopathy (SIM), both for
subjective symptoms and muscle function.
DESIGN: Patients (N = 43) who had experienced previous or ongoing SIM on
atorvastatin therapy were recruited. Following a 6-week washout period during
which no statins were administered, the patients were re-challenged with 10 mg of
atorvastatin. Patients (N = 41) who experienced SIM continued the atorvastatin
treatment and were in addition randomized to receive 12 weeks supplement of 400
mg Q10 and 200 μg selenium per day or a matching double placebo. SIM was assessed
using 3 validated symptom questionnaires, and a muscle function test was
performed at the beginning and at the end of the study.
RESULTS: The patients receiving the active supplement experienced significant
increases in their serum Q10 and selenium concentrations compared with the group 
receiving placebo. No statistically significant differences in symptom
questionnaire scores or muscle function tests were revealed between the groups.
CONCLUSIONS: Despite substantial increases in the serum Q10 and selenium levels
following the oral supplementation, this study revealed no significant effects on
SIM compared with the placebo. PMID: 23301875  
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The objective of this study was to evaluate the possible benefits of coenzyme Q10
and selenium supplementation administered to patients with statin-associated
myopathy (SAM). Sixty eligible patients entered the pilot study. Laboratory
examination (CoQ10, selenium, creatin kinase) and intensity of SAM (visual scale)
were performed at baseline, after 1 month, and at the end of study at month 3.
Plasma levels of CoQ10 increased from 0.81 ± 0.39 to 3.31 ± 1.72 μmol/L in the
active group of patients treated by CoQ10, compared with the placebo (p = 0.001).
Also, the symptoms of SAM significantly improved in the active group (p < 0.001):
the intensity of muscle pain decreased from 6.7 ± 1.72 to 3.2 ± 2.1 (p < 0.01,
-53.4 ± 28.2%); muscle weakness decreased from 7.0 ± 1.63 to 2.8 ± 2.34 (p <
0.01, -60 ± 24.0%); muscle cramps decreased from 5.33 ± 2.06 to 1.86 ± 2.42, p < 
0.01, -65 ± 28%); tiredness decreased from the initial 6.7 ± 1.34 to 1.2 ± 1.32
(p < 0.01, -82 ± 22%). We did not observe any significant changes in the placebo 
group. In conclusion, supplementation of statin-treated patients with CoQ10
resulted in a decrease in the symptoms of SAM, both in absolute numbers and
intensity. Additional selenium supplementation was not associated with any
statistically significant decrease of SAM. However, it is not possible to draw
any definite conclusions, even though this study was carried out in double-blind 
fashion, because it involved a small number of patients. PMID: 23458201  
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Statins are a standard of care in many clinical settings such as acute myocardial
infarction and for patients having or at risk of cardiovascular (CV) disease.
This is based on a plethora of data showing reductions in CV events and
mortality. The CV benefit of statins can be partly explained by their ability to 
inhibit of HMG-CoA reductase, which subsequently lowers cholesterol and decreases
the formation of mevalonate. However, the inhibition of the mevalonate pathway
decreases the formation of coenzyme Q10 (CoQ10) within the body. It has been a
long-standing theory that statin-associated muscle pain (myalgia) is caused, or
at least partly contributed by, a reduction in CoQ10 levels in muscle
mitochondria. One of the main side effects of statins is myalgia, which causes
the patient to either stop their statin or significantly reduce the dose of their
statin. The question of whether CoQ10 can help treat statin myopathy is a common 
one encountered by clinicians in current day practice. PMID: 23190071  
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OBJECTIVES: Statins significantly reduce CV morbidity and mortality.
Unfortunately, one of the side effects of statins is myopathy, for which statins 
cannot be administered in sufficient doses or administered at all. The aim of
this study was to demonstrate the effect of coenzyme Q10 in patients with statin myopathy.
DESIGN/SETTING: Twenty eight patients aged 60.6±10.7 years were monitored (18
women and 10 men) and treated with different types and doses of statin. Muscle
weakness and pain was monitored using a scale of one to ten, on which patients
expressed the degree of their inconvenience. Examination of muscle problems was
performed prior to administration of CQ10 and after 3 and 6 months of dosing.
Statistical analysis was performed using Friedman test, Annova and Students t-test.
RESULTS: Pain decreased on average by 53.8% (p<0.0001), muscle weakness by 44.4% 
(p<0.0001). The CQ10 levels were increased by more than 194% (from 0,903 μg/ml to
2.66 μg/ml; p<0.0001).
CONCLUSION: After a six-month administration of coenzyme Q10, muscle pain and
sensitivity statistically significantly decreased.  PMID: 23183519  
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High cardiovascular risk patients need reduction of low-density-lipoprotein
cholesterol (LDL-C) to <70 mg/dL (1.8 mmol/L). Statins are optimal treatment but 
myopathy can be a limitation to their use. The incidence of statin-related
myopathy is difficult to determine but up to 10.5% appears an appropriate
estimate. Short-term trials report lower incidence than long-term trials.
Statin-related myopathy may be influenced by genetics and tends to be
dose-dependent. Ezetimibe can contribute to LDL-C reduction allowing a lower dose
of statin to be used. Another approach is to administer rosuvastatin twice
weekly. Statins have been shown to interfere with the cellular role of coenzyme
Q10. Coenzyme Q10 supplementation may decrease or prevent statin myopathy, but
this has not been proven. The occurrence of the most serious complication of
myopathy-rhabdomyolysis-is very rare, but awareness of the problem, risks, and
prevention are essential. PMID: 21421631  
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Statins lower cholesterol by inhibiting 3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA) reductase, the rate-limiting enzyme in the biosynthesis of cholesterol.
However, severe adverse events, including myalgias and rhabdomyolysis, have been 
reported with statin treatment. Different mechanisms have been proposed to
explain statin-induced myopathy, including reduction of mevalonate pathway
products, induction of apoptosis, mitochondrial dysfunction, and genetic
predisposition. A decrease in coenzyme Q(10) (CoQ), a product of the mevalonate
pathway, could contribute to statin induced myopathy. This article reviews the
clinical and biochemical features of statin-induced myopathy, the
inter-relationship between statins and the concentration of CoQ in plasma and
tissues, and whether there is a role for supplementation with CoQ to attenuate
statin-induced myopathy. PMID: 20725809  
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Statin-associated muscle symptoms are a relatively common condition that may
affect 10% to 15% of statin users. Statin myopathy includes a wide spectrum of
clinical conditions, ranging from mild myalgia to rhabdomyolysis. The etiology of
myopathy is multifactorial. Recent studies suggest that statins may cause
myopathy by depleting isoprenoids and interfering with intracellular calcium
signaling. Certain patient and drug characteristics increase risk for statin
myopathy, including higher statin doses, statin cytochrome metabolism, and
polypharmacy. Genetic risk factors have been identified, including a single
nucleotide polymorphism of SLCO1B1. Coenzyme Q10 and vitamin D have been used to 
prevent and treat statin myopathy; however, clinical trial evidence demonstrating
their efficacy is limited. Statin-intolerant patients may be successfully treated
with either low-dose statins, alternate-day dosing, or using twice-weekly dosing 
with longer half-life statins. An algorithm is presented to assist the clinician 
in managing myopathy in patients with dyslipidemia.  PMID: 20628837  


