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Pitavastatin? 

True or False? C-reactive protein is associated with CAD incidence AND severity? 

What happens to C-reactive protein (CRP) after statin therapy? 

True or False? Statins demonstrated efficacy preventing CV events in persons w/normal LDL-C levels but elevated CRP? 

Which statins should be taken at night to maximize efficacy? 

Does Red Yeast Rice have any efficacy data from reliable trials? 

Is there a difference in the ability of a statin to achieve NCEP ATP III goals? 

Which LDL particles are more atherogenic, large buoyant or small dense? 

Which statins require dose adjustments in renal dysfunction? 

Which statins do not interact with warfarin; or with CYP3A4 inhibitors? 

Is alternate daily dosing or twice weekly dosing of particular statins effective? 

Is CoQ10 a viable strategy to treat or prevent statin-related myalgias? 

Does residual cardiovascular risk exist if HDL is not at goal even if LDL-C is below 70 mg/dL? 
 
 

Highlights: The Quick Read Information 
 

 Pitavastatin is statin previously approved in Japan and recently submitted NDA to FDA.  It is thought to be nearly as potent as 
atorvastatin with fewer propensities for drug-drug interactions. 

 The most potent statin is rosuvastatin (Crestor), 40mg provides up to 60% lowering of LDL-C in statin naïve patients 

 The least potent statin is fluvastatin (Lescol), providing at most 36% lowering of LDL-C in statin naïve patients 

 To date, only 3 generic statins are available.  They are lovastatin, pravastatin and simvastatin. 

 Simvastatin is currently the most potent of available generic statins, 80mg providing up to 47% lowering of LDL-C. 

 Ezetimibe (Zetia) can be added to any statin and generally provides an added 15% lowering of LDL-C. 

 Vytorin (simvastatin/ezetimibe) significant scrutiny following SEAS and ENHANCE trials despite superior lipid lowering. 

 Niacin can be added to any statin to provide some additional LDL-C lowering, provide significant additional HDL elevation (up to 
30%) and TG lowering (up to 50%).     

 IHA offers tablet splitting program for most statins to reduce copay burden.  Write Rx as #30 for 60 day supply. 

 The least likely statins to interact with warfarin are pravastatin and atorvastatin. 

 The least likely statins to interact with azole antifungals (and other potent CYP3A4 inhibitors, numerous HIV meds, etc) are 
pravastatin and rosuvastatin. 

 Atorvastatin is generally accepted as least likely to require dosing adjustments in renal dysfunction 

 In PROVE-IT trial, using atorvastatin 80mg (intensive treatement) to obtain a median LDL-C of 62 mg/dL provided 16% reduction in 
hazard ratio compared with using pravstatin 40mg (standard treatment) to obtain a median LDL-C of 95 mg/dL. 

 JUPITER trial demonstrated benefit of rosuvastatin in patients without apparent hyperlipidemia but with elevated CRP levels. 

Including Statins effect On C-Reactive Protein And CV Risk 

Statin Review ï LDL Focus 



Common Clinically Significant Drug -Drug Interactions and Dosing Restrictions  
Drug Lovastatin 

(Mevacor®) 
Pravastatin 

(Pravachol®) 
Fluvastatin XL  
(Lescol XL®) 

Simvastatin 

(Vytorin,Zocor®) 
Atorvastatin 

(Lipitor®) 
Rosuvastatin 

(Crestor®) 

Major 

Metabolic 

Pathway 

CYP3A4 Sulfation / 20% renal CYP2C9 CYP3A4 CYP3A4 CYP2C9, CYP2C19 (minor), 
some renal 

Niacin  

Ó1 g/day 

Dose should not exceed 
20mg (ŷ risk of myopathy/ 

rhabo); weigh risk vs. 
benefit. Note: Advicor 
clinical trial w/1079 pts 
over 2yrs ï no rhabo, 1 
myopathy case reported 

No statistically significant 
differences in bioavailability 

No effect on fluvastatin 
bioavailability, no restrictions 
listed in PI, reports suggest 
increase risk w/niacin, again 
weigh risk vs. benefit 

Use caution when prescribing 
>1g/d of niacin with 
simvastatin (ŷ risk of 
myopathy/ rhabo); weigh risk 
vs. benefit 
[This statement will be reviewed 
in further detail in section 2 of 
statin review, Dec 08] 

No dose limitation; weigh risk 
vs. benefit 

Use caution when prescribing 
niacin with rosuvastatin (ŷ risk of 

myopathy/ rhabo); weigh risk vs. 
benefit 

Amiodarone

Verapamil 

Dose should not exceed 
40mg mg; weigh risk vs. 
benefit. 

No dosing restrictions Only a minor 3A4 substrate, 
significant interactions 
unlikely 

Dose should not exceed 
10/20mg/d or 10mg simvastatin 

No dosing restrictions No dosing restrictions 

Warfarin Small trial starting 
lovastatin in warfarin 
treated pts found no 
increase in PT. 

Concomitant 
administration of 40mg had 
NO clinically significant 
effect on prothrombin time 

Single dose studies showed 
no change in PT, however, 
several case reports suggest 
fluvastatin dose Ź needed 

Simvastatin 20-40mg/d 
modestly potentiated the effect 
of anticoagulants; INR 
increased 0.9-1.6 from baseline 

No clinically significant effect 
on PT time (per Lipitor PI), ŷ 
and Ź PT/INR have been 

reported (per Coumadin PI) 

Coadministration to patients on 
stable warfarin therapy resulted in 
clinically significant increases in 
INR (>4) 

Azole 

Antifungals 

and other 

potent 

CYP3A4 

inhibitors 

If azole is absolutely 
required, suspend 
lovastatin during azole 
therapy. 

Not a major 3A4 substrate, 
but  a 1.7Ÿ, 2.5Ÿ in AUC and 
cMax, likely Ÿ in 
bioavailability not a ź in 
renal excretion 

Only a minor 3A4 substrate, 
significant interactions 
unlikely, Major CYP2C9 
substrate (caution 
w/phenytoin, etc), however 
fluconazole 

Contraindicated, 19fold ŷ in 

simvastatin AUC, if azole is 
absolutely required, suspend 
simvastatin during azole 
therapy. 

2.5 fold ŷ in atorvastatin AUC, 

no specific dosing restrictions 
listed, but recommended to 
avoid combined use 

Not a major 3A4 substrate,  no 
dosing restrictions 

Fibrates Dose should not exceed 
20mg w/gemfibrozil, no 
specific dosing 
w/fenofibrate,  (ŷ risk of 

myopathy/ rhabo); weigh 
risk vs. benefit. 

Avoid unless benefit vs. risk 
as with other statins 

Risk reported to be increase 
w/gemfibrozil, no specific 
dosing w/fenofibrate, 

Max of 10mg w/gemifibrozil, no 
specific dosing w/fenofibrate, 
weigh benefit vs. risk, unknown 
whether combo therapy 
provides ŷ benefit 

Avoid unless expected benefit 
outweighs risk, no specific 
dosing restrictions, unknown 
whether combo therapy 
provides ŷ benefit, trends 

suggest possibly that risk 
gefibrozil>fenofibrate 

Max of 10mg w/gemfibrozil, no 
specific dosing w/fenofibrate, 
benefit vs. risk as with other statins 

Renal 

Impairment 

Use lower doses for 
severe renal impairment 
(creatinine clearance < 30 
mL/min). Use caution with 
doses >20mg/day. 

Use lower doses for 
significant renal impairment 
(reduce initial dose to 10 mg 
daily). 

No dose adjustment 
necessary for reduced renal 
function (not studied at doses 
>40 mg in severe renal 
impairment). [Use not 
advised in severe impairment 
per Canadian labeling.] 

Use lower doses for severe 
renal impairment (reduce initial 
dose to 5mg daily). [Canadian 
labeling advises caution with 
doses > 10mg/day.] 

No dose adjustment 
necessary for reduced renal 
function. [Canadian labeling 
recommends the lowest dose 
(10mg/day) for moderate/severe 
renal insufficiency.] 

Use lower doses for severe renal 
impairment (creatinine clearance 
<30mL/min) not to exceed 10 mg 
daily. 

Hepatic 

Impairment 

LFTs at baseline, prior to 
doses >40mg/day, and 
periodically or when 
clinically indicated. 

LFTs at baseline, prior to 
elevation of dose, and when 
otherwise clinically indicated. 
[Canadian labeling also 
recommends LFTs 12 weeks 
after therapy start and dose 
increase.] 

LFTs at baseline. Also, at 12 
weeks [8 weeks per 
Canadian recommendations] 
after initiation or elevation of 
dose. 

LFTs at baseline and thereafter 
when clinically indicated. 
Patients titrated to 80mg should 
receive an additional test before 
titration, 3 months after titration, 
and every 6 months for the 1st 
year. 

LFTs at baseline, at 12 weeks 
following both therapy initiation 
and dose elevation. Check 
every 6 months thereafter. 
[Canadian labels advise 
baseline and periodic LFTs.] 

 

LFTs at baseline. Also, at 12 
weeks after initiation or elevation 
of dose. Per U.S. labeling, then 
every 6 months thereafter. 



Mechanism of Action:  Statins inhibit endogenous cholesterol synthesis through selective, competitive inhibition of HMG-
CoA Reductase, the enzyme responsible for the conversion of HMG-CoA to mevalonate, a precursor of cholesterol.  
Statins also lead to an up-regulation of LDL receptors on hepatic cells, which causes increased hepatic uptake of 
cholesterol from the circulation, ultimately reducing levels of circulating cholesterol. 

       

Generic  

Name 

Generic 

Available? 

Brand 

Name® 

Available 

Strengths (mg) 

Half ï Life 

(hrs) 

IHA Tier  IHA Tablet  

Splitting? 

Reduce small, 

dense LDL? 

atorvastatin N Lipitor® 10, 20, 40, 80 14 2nd Yes Yes 

fluvastatin N Lescol® 20, 40 < 3  3rd N Yes 

fluvastatin XL N Lescol XL® 80 ~ 9 3rd N (canôt) Yes 

lovastatin Yes Mevacor® 10, 20, 40 0.5 ï 2.3 Generic-1st  Yes ? 

lovastatin ER N Altoprev® 20, 40, 60 4.7 3rd N (canôt) ? 

Pitavastatin NDA submit Livalo® 1, 2, 4 11   ? 

pravastatin Yes Pravachol® 10, 20, 40, 80 2.6 ï 3.2, 
metab ~ 77 

Generic-1st Yes N 

rosuvastatin N Crestor® 5, 10, 20, 40 19 ï 20.8 3rd N Yes 

simvastatin Yes Zocor® 5, 10, 20, 40, 80 4.2 ï 4.9 Generic-1st Yes  
 

N 

Combination Products  

amlodipine/atorvastatin N Caduet® Numerous 30-50 / 14 3rd N Yes 

niacin ER/lovastatin N Advicor® 500/20, 750/20, 1000/20, 
1000/40 

4.5 ï 2.3 3rd N (canôt) Yes 

niacin ER/simvastatin N Simcor® 500/20, 750/20, 1000/20 4.2 ï 4.9  2nd N (canôt) Yes 

ezetimibe/simvastatin N Vytorin® 10/10, 10/20, 10/40, 10/80 22 / 4.2 ï 4.9 2nd N N 

Tablet Splitting Program :[Details on copay and qty/day supply to write rx for]  
IHA  ï 1 copay for a 2 month supply, Rx written as #30 for a 60 day supply  

 

 

óStatinô Equipotent Dosing 
LDL 
Reduction 

Lovastatin 
(Mevacor® ) 

LovastatinER 
(Altoprev® ) 

Pravastatin 
(Pravachol® ) 

Fluvastatin 
(Lescol,LescolXL®) 

Simvastatin 
(Zocor® ) 

Atorvastatin 
(Lipitor® ) 

Rosuvastatin 
(Crestor® ) 

Pitavastatin 
(Livalo®)   

25 ï 30% 
20mg 

 
20mg 20mg 40mg 10mg   

 

30 ï 40% 

40-80mg 
Advicor 

1000/20mg-
1500/40mg 

40mg 40 ï 80mg 80mg XL 20mg 10mg  

1mg 

40 ï 45% 
Advicor 

2000/40mg 
60mg   

40mg or 
Vytorin 10/10mg 

20mg 5mg 
2mg 

45 ï 50% 
Note:  

Adding Zetia to any statin generally  
decreases LDLup to an additional15% 

 

Adding Niacin to any statin WILL provide variable 
additional LDL lowering, most of benefit from  

elevating HDL and decreasing TGs 

80mg or 
Vytorin 10/20mg 

40mg 10mg 
4mg 

50 ï 55% 
 

Vytorin 10/40mg 80mg 20mg 
 

>55% 
 

Vytorin 10/80mg  40mg 
 

Dose Adjustments with Renal Dysfunction ; Adjust for Reduced GFR (mL/min/1.73m2) 
 60-90 15-59 <15 

Atorvastatin (Lipitor) No adjustment No adjustment No adjustment 
Pravastatin (Pravachol) No adjustment No adjustment No adjustment 
Simvastatin (Zocor) No adjustment Per product package insert; start at 5mg and monitor, NKF = unknown 

Lovastatin (Mevacor) No adjustment Reduce dose by 50% in patients with GFR < mL/min/1.73m2 

Fluvastatin (Lescol) No adjustment Per product package insert; Not tested in doses >40mg/day in severe renal impairment, 
NKF = unknown 

Rosuvastatin (Crestor) No adjustment Per package insert; starting dose 5mg/d and NOT to exceed 10mg/d in patients with 
CrCl<30 mL/min/1.73m2 

Pitavastatin n/a but adjustments unlikely due to presence of multiple metabolic pathways 
NKF Guidelines: http://www.kidney.org/professionals/kdoqi/guidelines_lipids/iii.htm#guide4 

http://www.kidney.org/professionals/kdoqi/guidelines_lipids/iii.htm#guide4


Observed Clinical Benefits in Major Clinical Trials  
[FDA Approved Indications underlined ] 

Lovastatin 

(Mevacor®) 

ǐPrimary prevention of CHD: Reduces first acute coronary event, MI, unstable angina, and revascularization in patients with 
average LDL (AFCAPS/TexCAPS). 
ǐSlows progression of coronary atherosclerosis in CHD (CCAIT, FATS, MARS). Improvement also in carotid arteries 
(ACAPS). 

Pravastatin 

(Pravachol®) 

ǐPrimary prevention of CHD: Reduces cardiovascular death, MI, and revascularization in patients with high LDL and multiple 
risk factors (WOSCOPS). 
ǐSecondary prevention of CHD: Reduces recurrent MI, coronary death, revascularization, and stroke/TIA across range of 
cholesterol levels (CARE, LIPID). 
ǐSlows progression of coronary atherosclerosis in CHD; improvement also in carotid arteries (REGRESS, PLAC I, PLAC II, 
KAPS). 
ǐFailed to show benefit in hypertensive patients (ALLHAT-LLT), but result probably due to high non-study statin use in usual 
care group. 
ǐPreliminary study found lower risk of MACE with early therapy of ACS (L-CAD). 
ǐReduced composite of coronary death, non-fatal MI, and stroke in high-risk patients >70 years old, but no benefit for stroke 
alone; result attributed to short study duration (PROSPER). 

Fluvastatin XL 

(Lescol XL®) 

ǐSlows progression of atherosclerosis in patients with CHD and mild to moderate hypercholesterolemia (LCAS). 
ǐSecondary prevention of CHD: Reduces risk of revascularization procedures. Dose of 40 mg twice daily reduced risk of 
MACE when begun within days after PCI in patients with average cholesterol levels (LIPS). 
ǐDid not reduce MACE in renal transplant recipients; but secondary endpoints of cardiac death and MI were reduced 
(ALERT). 
ǐNo benefit for early treatment of ACS with 80 mg/day (FLORIDA). 

Simvastatin 

(Vytorin, 

Zocor®) 

ǐPrimary and secondary prevention of CHD: Reduces risk of total mortality, non-fatal MI, stroke, and revascularization in 
patients at high risk of coronary events, but with normal cholesterol (including LDL <100mg/dL, women, diabetes, and 
peripheral arterial disease) (HPS). 
ǐSecondary prevention of CHD: Reduces recurrent MI, coronary and total mortality, revascularization, and stroke in patients 
with high LDL (4S). 
ǐSlows progression of atherosclerosis in patients with CHD and normal to high cholesterol (MAAS, SCAT). 
ǐCombined with niacin reduces major coronary events in patients with CHD and HDL <35 mg/dL (HATS). 
ǐReduces vascular events (HPS) and development/progression of intermittent claudication (4S) in peripheral arterial 
disease. 

Atorvastatin 

(Lipitor®) 

ǐPrimary prevention of CHD: Reduces non-fatal MI and fatal CHD, and stroke in patients with hypertension and total 
cholesterol <250 mg/dL (ASCOT). 
ǐPrimary prevention of CHD: Reduces coronary events, revascularization, and stroke in patients with type 2 diabetes, an 
additional CHD risk factor, and LDL <160 mg/dL. (CARDS preliminary report). 
ǐSecondary prevention of CHD: Reduced risk of coronary morbidity and mortality, and stroke in open-label comparison with 
usual care of patients with LDL >100 mg/dL (GREACE). 
ǐ 80 mg/day begun within 1 to 4 days after ACS reduced recurrent ischemic events and stroke over 4 months (MIRACL). 
ǐ In ACS, intense lipid lowering (median LDL 62 mg/dL) lowers risk of death/major cardio events more than moderate lipid 
lowering (median LDL 95 mg/dL) (PROVE-IT). 
ǐ Regresses/slows progression of atherosclerosis (ASAP, ARBITER, REVERSAL). 
ǐ Unclear benefit in peripheral arterial disease (TREADMILL). 

Rosuvastatin 

(Crestor®) 

ǐRegression of atherosclerosis with intensive statin therapy in patients with angiographic coronary disease. 
ǐ40 mg/day reduced LDL (mean 60.8mg/dL), raised HDL (mean 49.0 mg/dL), and reduced percent mean atheroma volume 
by 0.98% (ASTEROID). 

Cholesterol-lowering agents. Pharmacistôs Letter/Prescriberôs Letter 2006;22(8):220802. 

FDA Approved Indications; Summary 

Drug 
Slowing 

Progression of 
Atherosclerosis 

Hyper-
cholesterolemia 

Hyper-
lipoproteinemia 

Hyper-
triglyceridemia 

MI 
Prophylaxis 

Post 
MI 

Stroke 
Prophylaxis 

Lovastatin X X X  X   
Pravastatin X X X X X X X 
Fluvastatin X X X X X   
Simvastatin X X X X X  X 
Simvastatin/ezetimibe  X X     
Atorvastatin  X X X X  X 
Rosuvastatin  X X X    
Pitavastatin        

 



Points of Interest 
 
Pitavastatin?            Back To Top 
 

 This statin is approved (July 2003) in Japan and marketed there as Livalo®.  The same company has recently submitted 
a NDA to the FDA for approval to market within the US. 

 It is metabolized by CYP2C9 (similar to fluvastatin and rosuvastatin), however these pathways are considered minimal 
ƛƴ ǇƛǘŀǾŀǎǘŀǘƛƴΩǎ ƳŜǘŀōƻƭƛǎƳΦ  aŀƧƻǊ ǇŀǘƘǿŀȅǎ ƛƴŎƭǳŘŜ ƭŀŎǘƻƴƛȊŀǘƛƻƴΣ ƘȅŘǊƻȄȅƭŀǘƛƻƴ, beta-oxidation and conjugation.   

o Typically when a drug has multiple pathways of elimination without one very predominant pathway, drug-
drug interactions become less significant; as one pathway is interrupted, another tends to compensate for any 
loss or gain of the interrupted pathway.   

o Given that statins, especially those that are major CYP3A4 dependent (atorvastatin, simvastatin, lovastatin), 
tend to have numerous significant drug interactions, pitavastatin MAY prove useful when drug-drug 
interactions become a predominant concern for a patient needing significant LDL-C lowering.   

 It is a relatively potent statin.  In Japan it is available as 1, 2, and 4 mg demonstrating a range of LDL-C lowering similar 
to atorvastatin 10 ς 40mg. 

 Pitavastatin 2mg was found to be superior to pravastatin 10mg (Pravachol®) in at least 1 head-to-head comparative 
study for primary hypercholesterolemia8. 

 Pitavastatin MAY be better than other statins at elevating HDL 

o In a 52 week, randomized, open-label, parallel-group study in Japanese patients with elevated levels of LDL-C 
and glucose intolerance, pitavastatin (2mg) significantly raised HDL compared to atorvastatin (10mg), 8.2 vs. 
2.9 (respectively) and significantly raised ApoA-1, 5.1 vs. 0.6 (respectively) and no differences in respect to 
glucose parameters9. 
V These doses may not represent equipotent dose comparisons; however, atorvastatin has NOT 

demonstrated a dose-related response to HDL increase.  In addition, higher doses of atorvastatin tend to 
increase HDL to a lesser degree than lower doses. 

o The interim analysis of the LIVES study (reported in Jpn Pharmaco Ther 2008; 36: 709-31) reported an increase 
in HDL of 19.9%. 
V This result is preliminary and needs to be verified in future publications.  If verified, presents a potential 

advantage that should be further investigated. 
 

C-Reactive Protein (CRP) ς Some Significant Details       Back ToTop 
 

 CRP is an acute-phase protein produced by the liver in response to cytokine production (IL-6, IL-1, tumor necrosis 
factor) during tissue injury, inflammation or infection.  Standard CRP tests determine levels which are increased up to 
1000-fold in response to infection or tissue destruction, but cannot adequately assess the normal range.  High-
sensitivity CRP (hs-CRP) assays detect levels of CRP within the normal range. Currently, studies do utilize hs-CRP 
(though apparently ƻŦǘŜƴ ǿǊƛǘǘŜƴ ŀǎ ǎƛƳǇƭȅ Ψ/wtΩύ. 

 Previously (2002), the largest study (n = 2554) to demonstrate a strong univariate association of CRP with the 
prevalence of angiographically assessed CAD was the Intermountain study5. 

 Recently (2008), Alber H et al confirmed this association with a larger cohort (n = 5641) in a multivariate analysis6.  
Alber et al demonstrated CRP independently predicted association but NOT severity of CAD (independently of other 
risk factors).  However, their study DID demonstrate independent association and severity of CAD with HDL levels 
(inverse).  Alber et al conclude that aside from its role as predictive marker for incident events, CRP might be useful as 
a rule out tool when evaluating CAD prevalence within the limitation of its broad standard deviation (and in light of 
concomitant risk factors).  

 !I!κ/5/ {ŎƛŜƴǘƛŦƛŎ {ǘŀǘŜƳŜƴǘ όнллоύ άaŀǊƪŜǊǎ ƻŦ LƴŦƭŀƳƳŀǘƛƻƴ ŀƴŘ /ŀǊŘƛƻǾŀǎŎǳƭŀǊ 5ƛǎŜŀǎŜέ 
o In agreement with above studies ADA/CDC note that in general, most studies show a dose-response 

relationship between the level of hs-CRP and risk of incident coronary disease.  
o In addition, they note that through stratification or multivariable statistical adjustment, hs-CRP retains an 

independent association with incident coronary events after adjusting for age, TC, HDL, smoking, BMI, DM, 
HTN, exercise level, and family history of coronary disease. 



o Also, inflammatory markers such as hs-CRP have NOT been good predictors of the EXTENT of atherosclerotic 
disease (unlike HDL as above). 

 ATP III (2002) on CRP (prior to JUPITER findings - 2008) 
o άLƴ ǘƘŜ ƻǇƛƴƛƻƴ ƻŦ ǎƻƳŜ ƛƴǾŜǎǘƛƎŀǘƻǊǎΣ ƛƴ ǇŜǊǎƻƴǎ ǿƛǘƘ ŜƭŜǾŀǘŜŘ Ƙǎ-CRP, consideration can be given to more 

aggressively lowering LDL-cholesterol levels than indicated by the goals set by the major risk factors in ATP IIIέ. 
 
Patient Characteristics and Conditions Associated With Increased or Decreased Levels of hs-CRP 

Increased Levels Decreased Levels 

Elevated BP 
Elevated BMI 
Cigarette smoking 
Metabolic syndrome / DM 
Low HDL / High TGs 
Estrogen / progestogen hormone use 
Chronic infections (gingivitis, bronchitis) 
Chronic inflammation (rheumatoid arthritis) 

Moderate Alcohol consumption 
Increased activity / endurance exercise 
Weight loss 
Medications 
Statins 
Fibrates 
    Niacin 

Pearson T, et al. AHA/CDC Scientific Statement: Markers of Inflammation and Cardiovascular Disease. Circulation. 2003;107:499-511. 
 

What happens to C-reactive protein (CRP) after statin therapy?      Back To Top 
 

 In the Mycocardial Ischemia Reduction With Aggressive Cholesterol Lowering (MIRACL) study, patients with unstable 
angina or non-Q-wave MI were randomized to atorvastatin 80mg/day or placebo <24-96 hours after presentation.  
After 16 weeks of therapy, patients taking atorvastatin had a mean CRP level of 1.9 mg/L, whereas patients taking 
placebo had mean CRP of 2.9mg/L.  These changes were found to be independent of LDL level changes. 

 In Reversing Atherosclerosis With Aggressive Lipid Lowering (REVERSAL) trial, intensive therapy with atorvastatin 80 
mg significantly decreased the mean CRP level from 2.8 to 1.8 mg/L, whereas pravastatin 40mg mean CRP level 
decreased from 3.0 to 2.8 mg/L. 

o In this trial the patients that showed the greatest reduction in both LDL and CRP showed the least 
amount of progression on ultrasound. 

 Data analyzed from the PROVE IT-TIMI 22 trial also showed that the patients with the most significant reductions in 
LDL and CRP had the greatest event free survival.  

o Ridker et al17 also indicated that CRP level increased 0.3-
0.5 mg/dL for each risk factor (Diabetes, HTN, etc).  This 
finding supports treating to reduce multiple risk factors 
contribution to CV disease. 

o These findings were noted to be independent of 
treatment regimen. 

o Maximal CRP reduction was reached and maintained 
after 30-60 days for either dose with either statin. 

 

o Despite the greater ability of atorvastatin than of 

pravastatin to reduce LDL cholesterol levels to below 70 

mg per deciliter and CRP levels to below 2 mg per liter, 

there was little evidence that either agent led to better 

clinical outcomes once the target levels of both LDL cholesterol AND CRP were achieved. 

o The figure to the right illustrates the cumulative rate of recurrent MI or death from coronary causes.   The 
figure nicely illustrates that LDL reduction and CRP reduction were both independent and additive. 

 

True or False? Statins demonstrated efficacy preventing CV events in persons w/normal LDL-C levels but elevated CRP? 
      Back To Top 
 
True.  Recently published results from the Justification for the use of Statins in Prevention: an Intervention Trial Evaluating 
Rosuvastatin (JUPITER) trial clarify this.  Jupiter was a randomized, double-blind, placebo-controlled multi-center trial. 
 



Subjects and Design 

 N = 17,802 apparently healthy (no identified CV risk factors; aside from hs-CRP) men and women 

 LDL-C at baseline was less than 130mg/dL 

 hs-CRP levels of 2.0 mg/dL or greater 

 Rosuvastatin 20mg daily, or placebo 

 Primary end-point was the occurrence of a first major CV event 
o (nonfatal Mi, nonfatal stroke, hospitalization for unstable angina, an arterial 

revascularization procedure, or confirmed death from CV causes) 

 Secondary end-points were the primary end-points considered individually 

 Intent-to-treat analysis 

 Trial was stopped early, median follow-up of 1.9 years (5.0 years intended at design) 

Results 

 Study did not meet intended event rate of 520 primary end-points in order to meet 90% power to detect a 25% 
difference in primary end-points (393 events at study conclusion), however a significant difference was identified, thus 
not meeting power is unlikely a significant limitation 

 LDL-C levels reduced by 50% 

 hs-CRP levels reduced by 37% 

 Primary end-point showed rates were 0.77 vs. 1.36 per 100 person-years, rosuvastatin and placebo groups 
respectively.   

o Thus, hazard ratio for rosuvastatin was 0.56, p<0.00001 
o A relative risk reduction of 44% for rosuvastatin vs. placebo  
o Number needed to treat (NNT) with rosuvastatin for 2 years to prevent 1 primary event was 95 
o NNT with rosuvastatin for 4 years was 31, 5 years would project to 25 

 hs-CRP levels were 4.2 (active group) vs. 4.3 (placebo group) at baseline.  This is twice the upper limit of normal. 

 Previous statin trials utilizing LDL-C criteria for enrollment generally report a 20% reduction in CV risk for each 39 
mg/dL reduction in LDL-C.  In JUPITER this would have predicted a risk reduction of about 25%.  Note that in Jupiter a 
risk reduction of 44% was observed.  Thus, presumably statins reduction of hs-CRP accounted for the remaining 19% 
risk reduction in these otherwise healthy subjects. 

Additional Comments 

 HDL levels were similar at baseline (49 mg/dL), but not stratified by men vs. women in NEJM publication.  HDL levels 
were initially increased by 4% in the rosuvastatin group; however, after 1.9 years of follow-up this difference was no 
longer present as both groups were at 50 mg/dL.   

o It is difficult to determine the role, if any, that HDL played in primary end-point differences, as the results do 
NOT indicate whether patients were at HDL goal or not at baseline or study completion.  The goal for women 
and men is MUCH different, 50 vs. 40, respectively.   

o If more patients were at HDL goal at study completion, these differences may have accounted for some of the 
benefit demonstrated by hs-CRP reduction. 

 Notably, HDL increase initially then lack of increase by rosuvastatin differs greatly from previous trials indicating that 
rosuvastatin consistently raises HDL by 5- 10% (CURVES, STELLAR).  This patient population did NOT have significantly 
elevated LDL or TGs.   

o It is well known that there is significant interchange of lipids between HDL and TG.  Perhaps further analysis of 
these results will indicate that rosuvastatin, and other statins, can only significantly impact HDL if depressed or 
TGs significantly elevated.   

 NO difference in myopathic events as of the 19 that were reported, 10 in rosuvastatin and 9 in placebo 

 1 case of fatal rhabdomyolosis in rosuvastatin group 
o This patient had febrile inluenza, pneumonia, and trauma-induced myopathy 



NOTE: Numerous other causes for elevated hs-CRP were utilized as exclusion criteria in order to eliminate confounding 
factors (diabetes, uncontrolled HTN, current use of HRT, cancer, etc.).  This strengthens the results for the population 
studied here. However, whether benefit is still observed when any of the excluded conditions is present is still not fully 
understood.  The JUPITER study does provide good evidence that statin reduction of hs-CRP is beneficial in otherwise 
healthy subjects. 
 

Which statins should be taken at night to maximize efficacy?      Back To Top 
 

Most manufacturers of statins recommend that theyare taken at night, on the basis of physiological studieswhich show 
that most cholesterol is synthesized whendietary intake is at its lowest. 

 At least one randomized controlled trial found that simvastatin taken in the morning demonstrated higher cholesterol 

levels compared with those taking it in the evening/night10.   

 On the other hand, at least one study demonstrated no difference in efficacy of atorvastatin whether it was taken in 

the morning compared with evening/night11. 

 The general consensus is that statins with longer half-ƭƛǾŜǎ ŘƻƴΩǘ ǊŜǉǳƛǊŜ ŀǎ ǎǇŜŎƛŦƛŎ ŀƴ ƛƴǘŜǊǾal of dosing.  Thus the 

drug is in sufficient plasma (or liver) concentration when the body is attempting to synthesize cholesterol (typically 

when people are sleeping ς i.e. not eating).   

Thus it is advisable to instruct patients to dose the following statins (or statin combinations) in the evening or bedtime in 
order to maximize therapy: 

V Simvastatin (RCT supports this) 

V Lovastatin, Lovastatin ER 

V Fluvastatin, Fluvastatin XL 

V Niacin ER/Lovastatin 

V Niacin ER/Simvastatin 

V Ezetimibe/Simvastatin 

The following statins (or active metabolites) have longer half-lives creating less of a specific timing of administration issue, 
i.e., these statins can be administered at any time during the day: 

V Atorvastatin (RCT supports this) 

V Rosuvastatin 

V Pravastatin 
 

Does Red Yeast Rice have efficacy data from reliable trials?      Back To Top 
 

Red yeast rice (RYR) ς General Information: 
 

 RYR, also called hongqu, is a Chinese Herbal medication first described in the Tang Dynasty in 800 AD.   

 It is made by fermenting the yeast Monascuspurpureus over red rice and is both a garnish for food and a traditional 
medication.   

 RYR contains naturally occurring lovastatin and ~9 different substances called monacolins that could inhibit HMG-
CoAreductase.   

 The dose of RYR typically used is 2.4 ς 3.6 g/d (typically sold as 600mg capsules, thus 2 or 3 caps twice daily) is 
equivalent to a daily lovastatin dose of 10 to 15 mg, less than the established therapeutic dose (20 ς 40 mg). 

 Red yeast that is not fermented correctly may contain citrinin. Citrinin is a toxin that may cause kidney failure. 
 

Data from trials: 
 

Mayo Clinic Study2 showed 40% drop in LDL-C for BOTH intensive lifestyle modifications (LMs) and simvastatin 40mg.  

 LMs included 3½ hr meeting/week for 12 weeks of intensive EDUCATION on nutrition, exercise & relaxation.  

 This group also took fish oil (omega-3 FAs) & RYR 600 ς 900 mg bid. 



 Lƴƛǘƛŀƭ ōŀǎŜƭƛƴŜ [5[Ωǎ ǿŜǊŜ ǎƛƳƛƭŀǊ ŀǘ ŀǊƻǳƴŘ мррƳƎκŘ[ ŦƻǊ ŜŀŎƘ ƎǊƻǳǇΣ ŀƴŘ ŀǾŜǊŀƎŜ ŀƎŜ ƻŦ [a ƎǊƻǳǇ ǿŀǎ ррΦфȅǊǎ 

whereas simvastatin group age was 59.3yrs.   

 
The following 2 studies are the only studies cited as good or excellent quality in Natural Standard® database: 
Lin et al3 

 Conducted a randomized, double-blind, placebo controlled study to investigate the effect of RYR on lipid lowering in 

individuals with baseline LDL cholesterol >5.28mM/L (203.9mg/dL)  

 79 patients (aged 23-65 yrs) identified, 75 were randomized  

 Patients received placebo or Monascus purpureus (600mg) twice daily for 8 weeks. Outcome measures included blood lipids 

and apoproteins.  

 A slight increase in AST and ALT resulted following red yeast use.  

 Following the supplementation period, significant reductions were noted in  

o LDL cholesterol (27.7%)  

o Total cholesterol (21.5%)  

o Triglycerides (15.8%)  

o Apolipoprotein B (26.0%)  

 HDL cholesterol and apo B levels did NOT change significantly. 

Although relatively well constructed; this study was small, short (only 8 weeks) and baseline LDL was very high (>200 

mg/dL).  The high baseline likely allows for more significant improvement when compared to studies utilizing baseline LDLs 

in moderate range (130-180).  

Heber et al4 
 Conducted a randomized, double-blind trial to investigate the cholesterol lowering effect of RYR (Cholestin®) in an American 

population consuming a diet similar to the American Heart Association (AHA) Step 1 diet (30% of energy from fat, <10% 

from saturated fat, and <300mg cholesterol daily) 

 !ŦǘŜǊ ǊŜŎŜƛǾƛƴƎ ǘƘŜ ά{ǘŜǇ м ŘƛŜǘέ ƛƴŦƻǊƳŀǘƛƻƴΣ 83 subjects treated with RYR (2.4 g/day) or placebo for 12 weeks 

 Outcomes were not reported as percentage based results; however calculated differences were similar to Lin et al.3 

 Authors indicate that their analysis did not find differences in dietary intake of various parameters at baseline, 8 and 12 

weeks, and thus the observed benefit of RYR to lowering cholesterol could not have been due to dietary intake differences.  

They also indicated that weight did not differ significantly between groups at any time-point.  

 The ΨnΩ of this study is not likely to have enough power to detect a difference associated with dietary intake.  Interestingly, 

despite not demonstrating any significant differences, recorded parameters were worse in the placebo group, almost across 

the board, at baseline and each time interval, including cholesterol intake.   

       

Is there a difference in the ability of a statin to achieve NCEP ATP III goals? (from Oregon Health Resources Commission1) 

Pharm.D. Interpretation: 
Study demonstrates plausible significant cholesterol reductions using LMs together w/alternative medications. 

However, durability & feasibility of such a program utilized in primary care remains to be seen (in other words, this IS 
clear with statins). Also, highest risk patients will most likely be older than studied here, unlikely to contribute 
significant exercise or break old habits.  However, LMs should clearly still be part of primary strategy.  RYR contains 
active component that structurally resembles lovastatin, thus similar risks for ADRs apply.  In addition, FDA does NOT 
regulate content of OTC RYR products, thus large variations in response should be expected.   
  

The LMs were educational only, no direct observation of diet/exercise/relaxation appeared to take place, 
questioning the value that study results would add to LMs, fish oil, or RYR if each taken alone.  In addition, sample size 
was small, totaling 74 subjects (37 in each group).  Furthermore, the study reported an unexpected finding of HDL 
decrease in the Red Yeast Rice group.  The authors noted that the diet change may have had an impact in this manner.  
However, this finding should raise some concern as this group was also exercising (moderate to intense), as well as 
supplementing with omega-3 FAs, which should have increased HDL.  If we are to question studies utilizing biomarkers, 
such as much larger and more rigorous ENHANCE trial, we definitely ought to question small, inadequately constructed 
trials with multiple variables.   



      Back To Top 

 Inconsistency in identifying and controlling trials for equipotent dosing limit the validity of many comparison trials 
measuring percentage of patients achieving NCEP ATP III goals.  In some comparisons, the maximal recommended dosage 
was not met ōȅ ǘƘŜ άƛƴŦŜǊƛƻǊέ ŘǊǳƎΦ 
In a meta-analysis of three 12-week randomized trials of rosuvastatin versus atorvastatin, pravastatin, or simvastatin; 

V 76% of patients taking rosuvastatin 10mg reached their ATP III goal, versus  
V 53% of those taking atorvastatin 10mg 
V 64% for simvastatin 
V 49% for pravastatin 

 

 

 The only long (1 year) head-to-head study of rosuvastatin vs. atorvastatin revealed that results are similar for 
those starting at rosuvastatin 5mg (89%) and 10mg (98%).  In short term studies, rosuvastatin 40mg had greater 
reductions in LDL-C than atorvastatin, with similar rates of adverse events. 
 In other studies of atorvastatin lasting one year or longer, percentages of patients meeting their ATP III goal 
ranged from 46% to 61% for those titrated from 10 ς 40mg and 51% - 95% for 10 ς 80mg.   

V There is fair to good evidence that for patients who require LDL-C reductions of up to 40% to meet their 
goal, ALL statins are effective (if dosed adequately). 

V There is fair to good quality evidence that for patients requiring an LDL-C reduction of 40% to 
49%,atorvastatin 20mg or greater, lovastatin 80mg, rosuvastatin 10mg or greater, or simvastatin 40mg or 
greater are likely to meet their goal. 

V Atorvastatin at doses of 40mg or higher, or rosuvastatin at 20mg or higher, can achieve on average a LDL-
C reduction of 50% or greater. 

 

Which LDL particles are more atherogenic, large buoyant or small dense?    Back To Top 
 

 Small dense particles are more atherogenic.  In fact, ATP III accepts these particles as an emerging cardiovascular risk 
factor.  In addition, the combination of small, dense LDL particles, with elevated TGs and low HDL are commonly 
referred to as an άatherogenic lipoprotein phenotypeέ or the άlipid triadέ, and is often a feature of type II DM or 
metabolic syndrome. 

 The LDL receptors within the liver better recognize the large, more buoyant LDL particles and thus these particles can 
be repackaged for appropriate distribution or eliminated.   

 A review by Rizzo and Berneis19 state that statins potentially lower ALL LDL subclasses (e.g.  large, medium, and small 
particles); thus their net effect on LDL subclasses or size is often only moderate.  They also note that a strong variation 
has been noticed among the different statin agents.   

o Very limited role of pravastatin and simvastatin in modifying LDL size and their subclasses, vs.  
o Rosuvastatin, atorvastatin and fluvastatin apparently much more effective in modifying LDL size 

 Complicating matters, large trials such as the widely cited 4S trial, demonstrated that patients with the lipid triad 
benefited the most from simvastatin.   

 In the first large prospective study of LDL subfractions followed over 5 years, LDL particle size was predictive of CAD 
independently of other lipid parameters including triglyceride concentrations18. 

 Note that TGs and HDL have significant ties also to the relative size of the LDL particle subfraction.  In other words, 
when TGs are high and HDL low, LDL particle subfraction sizes tend to be smaller (in diameter).   

 Fish oil has demonstrated that despite increasing LDL levels, the LDL particles tend to increase in size and buoyancy.  
This suggests that the increase in LDL from fish oil is likely less of an issue of concern and may actually contribute to 
the CV benefits demonstrated thus far with omega-3 FAs.   

Pharm.D. Interpretation: 
 These results should not be surprising given that atorvastatin 10mg is not equipotent to rosuvastatin 10mg.  To 
make an adequate comparison the equipotent atorvastatin dose of 40mg would need to have been utilized.  Though 
ŘƻǎŀƎŜ ŦƻǊ ǎƛƳǾŀǎǘŀǘƛƴ ŀƴŘ ǇǊŀǾŀǎǘŀǘƛƴ ǿŜǊŜƴΩǘ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘƛǎ ǊŜǾƛŜǿΣ ǎƛƳǾŀǎǘŀǘƛƴ улƳƎ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ƴŜŀǊƭȅ 
equipotent and no dose of pravastatin would have been equipotent.   
 Thus, these trials CANNOT be used to say that for ALL patients, pravastatin is less likely to allow ATP III goal 
achievement.  See just below for details on when each statin is likely to be effective in regards to percentage LDL-C 
lowering required. 
 



 Niacin has demonstrated that in addition to elevating HDL and lowering TGs, the LDL particles after niacin treatment 
tends to be the larger more buoyant, less atherogenic type. 

o In fact in one particular study by Kuvin et al16, Niacin addition to existing stable statin regimen, reduced small-
particle LDL by 12% and increased large-particle LDL fraction by 82%.   

 This more scrutinizing look at particle variations will likely become important as further research is done, evaluations 
of current and emerging therapies and when analyzing comparisons between efficacy of lipid lowering agents.  
Perhaps more importantly, studies evaluating combination regimens analyzing efficacy and impact on particle size will 
likely be the most useful.  In short, statins are an essentially part of CAD therapy, however, tends to fall short on 
numerous measures. 

 

Which statins require dose adjustments in renal dysfunction? (see comparative chart above for details)   
      Back To Top 
Atorvastatin and pravastatin appear to be the least likely to require dose adjustments in renal dysfunction.  This statement 
is based upon information from product package inserts as well as the National Kidney Foundation. 
 

Which statins do not interact with warfarin; or with CYP3A4 inhibitors?(see comparative chart above for details) 
      Back To Top 

Warfarin: 
Warfarin (specifically s-warfarin, more active isomer) is metabolized mainly by CYP2C9, and minimally by CYP3A4.  
Hypothesis suggests that drugs utilizing the 2C9 pathway are more likely to interact with warfarin pharmacokinetically.  
However, the exact mechanism of statin interaction with warfarin is not fully understood.  Case reports and some small 
studies indicate that INR potentiation via statins is possible. 

 Pravastatin and atorvastatin represent the least likely statins to interact with warfarin.   

 Lovastatin and simvastatin are much more dependent on CYP3A4 pathway than atorvastatin, thus it appears that 
ǿŀǊŦŀǊƛƴΩǎ ƳƛƴƛƳŀƭ о!п ǇŀǘƘǿŀȅ Ƴŀȅ ōŜŎƻƳŜ ǎƛƎƴƛŦƛŎŀƴǘ ǿƘŜƴ combined with drugs heavily reliant on 3A4 pathway.   

 Because rosuvŀǎǘŀǘƛƴΩǎ ŀƴŘ ŦƭǳǾŀǎǘŀǘƛƴΩǎ ƳŀƧƻǊ ƳŜǘŀōƻƭƛŎ ǇŀǘƘǿŀȅ ƛǎ /¸tн/фΣ ǘƘŜǎŜ ǘǿƻ ǎǘŀǘƛƴǎ ǿƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ 
the most likely to interact with warfarin. 

CYP3A4 Inhibitors: 

 The statins most reliant on CYP3A4 pathway include lovastatin, simvastatin, and atorvastatin. 

 Drugs such as amiodarone and azolefungals, potent 3A4 inhibitors, can significantly elevate plasma statin levels and 
increase the likelihood for myalgias or rhabdomyolysis.    

o When these potent 3A4 inhibitors are required it is advisable to utilize a statin such as pravastatin or 
rosuvastatin that do NOT utilize the 3A4 pathway to minimize risk of interaction.   

o In the case of short duration of azole antifungals, precautionary dose reductions are advisable if utilizing an 
alternative statin is not feasible. 

 

Is alternate daily dosing or twice weekly dosing of particular statins effective?    Back To Top 
 

A few studies have emerged that suggest statins (generally those with longer half-lives) may retain efficacy if given as 
alternate day (i.e., every other day) or even as infrequent as twice weekly administration.  This approach appears to be 
useful in patients who have difficulty tolerating low daily doses of statins due to myalgias.   
Two such studies presented briefly below: 
 

Backes J, et al10 

 This was a retrospective analysis of patients treated with every other day (EOD) rosuvastatin at 2 lipid specialty clinics 

 2600 charts were reviewed to provide 51 patients eligible for analysis 
Results: 

o Myalgias (76.5%), increased transaminase levels (19.5%); most common causes of statin intolerance 
o 72.5% (37/51) of patients were able to tolerate EOD therapy (mean dose of 5.6 mg) for at least 4 months 
o About 50% patients were able to achieve their LDL-C goal (still comparable to daily statins) 

Conclusion: 
o Treating patients intolerant to statins with rosuvastatin EOD was tolerated by the majority of patients and 

reduced LDL-C in our study.  This dosing strategy may be useful in patients intolerant to once-daily statin 
dosing, although such an approach has not been documented to reduce CV events. 

 



Gadarla M, et al11 

This was a retrospective chart review of 40 patients treated with rosuvastatin 5 or 10 mg twice weekly (Mon and Thurs) 
for greater than 3 weeks, who had no other changes in their lipid medications. 
Concomitant lipid medications were listed and notably, 2 were taking Chinese red rice and ezetimibe. 

Results: 
o TC decreased by 19%, LDL-C by 26%, and TGs by 14%. 
o HDL did not change 
o 54% achieved their LDL-C goals 
o 20% discontinued treatment due to recurrence of muscle-related symptoms (no mention as to whether any of 

these patients were those taking Chinese red rice or other particular lipid medication). 
NOTE: 

o These authors conducted a similar study, utilizing atorvastatin every other day, and obtained similar results. 

 
 

Is CoQ10 a viable strategy to treat or prevent statin-related myalgias?     Back To Top 

First, what AREthe clinical features of statin-induced myopathy? 

 Fatigue, muscle pain, muscle tenderness, muscle weakness, nocturnal cramping, and tendon pain.  Muscle symptoms 
tend to be proximal, generalized, and worse with exercise. 

 At least 1 small retrospective study suggests that mean duration of statin therapy before symptom onset was 6.3 
months and mean duration of myalgia after stopping statin therapy was 2.3 months.   

 These authors suggest that muscle symptoms that develop in a patient who has been taking statins for years are 
unlikely to have been caused by the statins. 

Statin-induced myopathy terminology tends to be used interchangeably in many publications and studies.  One 
suggested clarification for consistent definition and term usage is the following: 

 Myalgia ς Muscle pain or weakness without raised CK levels 

 Myositis ς Muscle symptoms with raised CK levels, typically less than 10 times ULN 

 Rhabomyolysisς Muscle symptoms with markedly raised CK levels, typically greater than 10 times ULN 

 Asymptomatic raised CK ς Raised CK levels without muscle symptoms 

 Myopathy ς general term referring to full spectrum of clinical signs and symptoms of muscle-related statin issues 

Factors that may increase the risk of statin induced myopathy 

 Advanced age (>80 yrs of age) 

 Female sex 

 Low BMI 

 Multisystem diseases 

 Diseases affecting kidney or liver function 

 Hypothyroidism (untreated) 

 Drug interactions, especially with drugs that are inhibitors or substrates of CYP pathways 

 Vigorous exercise 

 Excess alcohol 

 Intercurrent infections 

 Major surgery or trauma 

 Diet (excessive grapefruit juice) 

 Genetic factors 

CoQ10 
One small randomized double-blind trial (n=41) showed benefit of CoQ10 in statin-induced myopathy12 

Pharm.D. Interpretation 
Evidence does suggest that statins with longer half-lives (rosuvastatin, atorvastatin, pravastatin) can retain some 
efficacy if dosed every other day, or in the case of rosuvastatin, twice weekly.   This should be a scenario that is 
reserved for patients who need the potent LDL-C lowering of a statƛƴ ōǳǘ ŎŀƴΩǘ ǘƻƭŜǊŀǘŜ Řŀƛƭȅ ŘƻǎƛƴƎ όŀŦǘŜǊ ǘǊȅƛƴƎ ŀǘ 
least 2 different statins) due to myalgias or LFT elevations.  It appears that we should expect any LDL-reduction much 
greater than about 20% utilizing this strategy. 



 21 received CoQ10 and 20 Vit E 

 18 of 21 in CoQ10 group reported improvement in muscle pain 

 3 of 20 in Vit E group reported improvement in muscle pain 

A similar study by Casoet al14, found that CoQ10 supplementation (100 mg/day) may decrease muscle pain associated with 
statin therapy. 

In contrast, another small double-blind, placebo controlled study (n=44) evaluated the effect of CoQ10  

 44 patients were randomized to coenzyme Q10(200 mg/day) orplacebo for 12 weeks in combination with upward 

dose titration of simvastatin from 10mg/day, doubling every 4 weeks if tolerated to a maximum of 40 mg/day. 

 Differences were NOT found to be statistically significant 

o 73% (CoQ10) vs. 59% (placebo), were able to tolerate simvastatin 40 mg/day 

o 73% (CoQ10) vs. 82% (placebo), were able to continue simvastatin therapy 

o This study was likely much too small to represent any relevant conclusions.  Note that 82% of patients on 

placebo were tolerating simvastatin therapy at study conclusion.  This suggests that very few subjects truly 

had statin tolerance issues, or the study was too short (note at least one review suggests that onset of statin-

induced myopathy is 6.3 months on average). 

A small study by MabǳŎƘƛ Ŝǘ ŀƭΣ ŦƻǳƴŘ ŀ ΨŘŜŦƛƴƛǘŜΩ ŀǎǎƻŎƛŀǘƛƻƴ ōŜǘǿŜŜƴ ŀǘƻǊǾŀǎǘŀǘƛƴ ŘƻǎƛƴƎ ŀƴŘ /ƻvмл ŘŜǇƭŜǘƛƻƴ όпт҈ 
ŘŜŎǊŜŀǎŜύ ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ŀ ΨŘŜŦƛƴƛǘŜΩ ŀǎǎƻŎƛŀǘƛƻƴ ƻŦ /ƻvмл ƛƴŎǊŜŀǎŜ όмнт҈ύ ǿƛǘƘ мллƳƎ ǇŜǊ Řŀȅ ǎǳǇǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴ 
atorvastatin taking patients13. 

In addition, safety issues appear unlikely with CoQ10.  Doses up to 3,000 mg/day have been tolerated for up to 8 months.  
Also, CoQ10 has some quality evidence indicating efficacy in numerous other conditions including heart attack and 
cardiomyopathy.   

Note that CoQ10Ωǎ ƘŀƭŦ-life appears to be relatively long (~34 hours), suggesting that initiation for myopathy prevention 
with statins (from perspective of steady state present before statin introduced) is at least 1 week. 

Summary 

Given that some trials suggest efficacy, ǎƻƳŜ ƴƻ ŜŦŦƛŎŀŎȅΣ ƻǘƘŜǊǎ ΨŘŜŦƛƴƛǘŜΩ /ƻvмл ŘŜǇƭŜǘƛƻƴ ōȅ ǎǘŀǘƛƴǎΣ ǎŀŦŜǘȅ ƛǎǎǳŜǎ ŀǊŜ 
unlikely with CoQ10, and that statin therapy is foundation of numerous CAD treatment regimens; a large scale, 
prospective, randomized controlled trial is warranted.  However, given that true myopathies are rare and potentially any 
CoQ10 benefit is not complete (i.e., 100% symptom prevention or resolution), the number of subjects to adequately 
power a study is quite large.  Unfortunately, we are unlikely to see such a study.    

Until proven otherwise, CoQ10 represents a viable strategy to prevent or treat statin-induced myalgias. 

A systematic review by Marcoffet al15 published in the Journal of American College of Cardiology in 2007 reflects these 
statements as well.  

άWe conclǳŘŜ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƛƴǎǳŦŬŎƛŜƴǘ ŜǾƛŘŜƴŎŜ ǘƻ ǇǊƻǾŜ ǘƘŜ ŜǘƛƻƭƻƎƛŎ ǊƻƭŜ ƻŦ /ƻvмл ŘŜŬŎƛŜƴŎȅ ƛƴ ǎǘŀǘƛƴ-associated 
myopathy and that large, well-designed clinical trials are required to address this issue. The routine use of CoQ10 
cannot be recommended in statin-treated patients. Nevertheless, there are noknown risks to this supplement and 
there is some anecdotal and preliminary trial evidence of its effectiveness.Consequently, CoQ10 can be tested in 
patients requiring statin treatment, who develop statinmyalgia, and who cannot be satisfactorily treated with other 
ŀƎŜƴǘǎΦέ 

 

Does residual cardiovascular risk exist if HDL is not at goal even if LDL-C is below 70 mg/dL?  Back To Top 

 This question will be explored in further detail in the next drug class review (focusing on HDL and TGs).   

 The short answer is YES, and significantly.  Statins have contributed a great deal to reducing CV-related events.  
Despite significant improvement, CV-related deaths are still atop the mortality rate lists.  ²ŜΩǊŜ ǿŜƭƭ ǊŜƘŜŀǊǎŜŘ ōȅ ƴƻǿ 
in targeting LDL-C and getting patients on statins whenever possible to reduce risk.  Now we must build on this 
success, and work toward an approach that does NOT leave out other significant and treatable risk factors such as HDL 
or TGs and now CRP. 
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