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Statins are critical medications to prevent and treat cardiovascular disease2 and they are 
generally very well tolerated. In some instances, however, statin intolerance may limit 
use of these lifesaving medications. Statin intolerance has many definitions but is com-
monly diagnosed when a patient is unable to continue statin therapy due to perceived, 
or objectively documented, adverse effects. A very high rate of discontinuation of statin 
therapy warrants a closer look at the implications from the standpoint of cardiovascular 
risk in statin-intolerant patients, as well as an evaluation of the available options to help 
patients maintain their statin therapy and understand the potential benefits of such 
therapy.
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Statin intolerance is a common problem even 
in patients with established atherosclerosis 
or diabetes. In a review of more than 540,000 

patients from a large database who are at high risk 
due to known atherosclerosis or diabetes, and who 
had been started on statin therapy, 53% of patients 
discontinued their statin therapy with the median 
time to discontinuation of 15 months.1 Interestingly, 
patients with a recent acute coronary syndrome or 
stroke had a slightly lower discontinuation rate of 
47.9% versus those with other high-risk features 
such as diabetes or peripheral artery disease. Higher 
rates of discontinuation were also noted in younger 
patients and in women.1 This very high rate of dis-
continuation of statin therapy warrants a closer look 
at the implications from the standpoint of cardio-
vascular risk in these statin-intolerant patients as 

well as an evaluation of the available options to help 
patients maintain their statin therapy and under-
stand the potential benefits of such therapy. 

Defining the Problem
Statins are critical medications to prevent and treat 
cardiovascular diseases2 and they are generally 
very well tolerated. In some instances, however, 
statin intolerance may limit use of these lifesaving 
medications. Statin intolerance has many defini-
tions but is commonly diagnosed when a patient 
is unable to continue statin therapy due to per-
ceived, or objectively documented, adverse effects. 
Statin intolerance  may be defined  from either a 
patient or provider perspective. From a patient’s 
perspective, statin intolerance may be defined as 
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had the highest percentage of 
patients with muscular symptoms 
at 18.2% followed by atorvastatin, 
40 to 80 mg/day with an incidence 
of 14.9%. Pravastatin had fewer 
symptoms with an incidence of 
10.9% and fluvastatin, 80 mg/day, 
had the lowest incidence of symp-
toms at 5.1%. No such head-to-head 
comparisons have been done more 
recently after the release of rosuv-
astatin and pitavastatin.

The most serious SAMS is 
rhabdomyolysis. The US Food 
and Drug Administration (FDA) 
defines rhabdomyolysis as cre-
atinine kinase of greater than 
50  times the upper limit of nor-
mal or .10,000 IU/L with renal 
compromise. Rhabdomyolysis 
associated with statin therapy is 
extremely rare and estimated to 
occur with an incidence of only 1 
per 1 million person-years. A sys-
tematic review7 identified several 
clinical conditions that are con-
comitant with statin-associated 
rhabdomyolysis (Table 1), thus 
careful patient selection and con-
sideration can greatly reduce this 
very rare risk. Mild-to-moderate 
increases in creatinine kinase are 
sometimes seen in statin-treated 
patients who have no muscle-
related complaints. An asymp-
tomatic increase in creatinine 
kinase almost certainly does not 
indicate muscle damage and does 
not necessitate discontinuation of 
the statin. 

Several factors can increase the 
risk of statin-induced myopathy. 
These factors include advanced age, 
renal insufficiency, hepatic dys-
function, hypothyroidism, certain 
dietary factors such as grapefruit 
juice in patients taking statins that 
are metabolized by the cytochrome 
P450 3A4 system, polypharmacy, 
and multiple chronic diseases. 
Statins that have a high systemic 
exposure, such as those with higher 
doses or high bioavailability as well 

Statins on Skeletal Muscle Function 
and Performance (STOMP) trial5 

randomized 420 statin-naive indi-
viduals to either atorvastatin, 
80 mg daily, or placebo, then 
assessed incidence of  myalgia at 
6 months.  Twenty-three of 203 
(11.3%) of the atorvastatin-assigned 
participants and 19 of 217 (8.8%) of 
the placebo-assigned participants 
reported new, unexplained myal-
gia, and, of these, 19 atorvastatin 
and 10 placebo participants met the 
study myalgia definition yielding 
a placebo-subtracted incidence of 
statin associated myalgia of 2.5%. 
The most comprehensive study 
of statin-related adverse events in 
clinical practice is the Prediction 
of Muscular Risk in Observa-
tional conditions (PRIMO) study.6 
PRIMO was an observational 
study of muscular symptoms in 
an unselected population of 7924 
patients receiving high-dose statin 
therapy in an outpatient setting in 
France. PRIMO attempted to define 
the relative incidence of muscu-
lar symptoms in patients on dif-
ferent statins. At the time PRIMO 
was initiated, rosuvastatin and 
pitavastatin were not available, thus 
PRIMO evaluated 7924 adults with 
hyperlipidemia receiving high-dose 
statin therapy at least 3 months 
prior to the study or had discontin-
ued high-dose statin therapy due 
to muscular side effects during the 
3 months immediately prior to the 
study. The first important finding 
from the trial was that most patients 
develop their symptoms within the 
first or second month after initi-
ating treatment. A few patients, 
however, developed muscle symp-
toms as far out as 13 months after 
initiation of therapy. In the PRIMO 
study, simvastatin, 40 to 80 mg/day,  

any unacceptable or intolerable 
symptom that the patient attributes 

to his or her statin, leading to dis-
continuation. From a provider per-
spective, statin intolerance may be 
defined by objective evidence of 
statin-induced dysfunction such 
as abnormal liver function tests or 
elevated muscle enzymes such as 
creatinine kinase (CK) and is often 
not solely defined by patient symp-
toms. This difference may partially 
explain why the true incidence of 
statin intolerance is difficult to 
ascertain. 

Statins and Muscle 
Side Effects
The most common presentation of 
statin intolerance is muscular com-
plaints,3 and they are commonly 
categorized together as statin-
associated muscular side effects 
(SAMS). Muscular complaints may 
take the form of pain (myalgia), 
weakness indicating muscle disease 
(myopathy), muscle inflammation 
(myositis), or asymptomatic eleva-
tion of creatinine kinase. Estimates 
vary, but the incidence of myal-
gia with statin therapy has been 
reported to be approximately 10% 
to 15%.4 Most of the reported mus-
cular effects are minor and are not 
life threatening, and estimates of 
more serious muscular adverse 
effects are much lower. As men-
tioned above, it is difficult to ascer-
tain the true incidence of statin 
intolerance. Low rates of adverse 
events are reported in statin clinical 
trials; however, clinical trial experi-
ence sometimes differs from clini-
cal reality.  A randomized trial of 
high-intensity statin versus placebo 
was performed to identify the true 
incidence of statin intolerance. The 

Statin intolerance has many definitions but is commonly diagnosed 
when a patient is unable to continue statin therapy due to  
perceived, or objectively documented, adverse effects.
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while weighing the risk versus ben-
efit of statin therapy in individual 
patients. The importance of care-
ful evaluation of patients report-
ing cognitive difficulties to rule out 
other underlying neuropsychiatric 
disorders or early dementia was 
emphasized.

Statins and New-onset 
Diabetes Mellitus
The National Lipid Association 
(NLA)  Task Force on Statin Safety 
evaluated the risk of statin treat-
ment as a cause of access cases of 
diabetes mellitus.10 The committee 
noted that a meta-analysis of statin 
trials indicated that statin use is 
associated with a relatively modest 
but significant increase in the risk 
for development of type 2 diabetes. 
The increase in risk is approximately 
10% to 12% in those patients who 
have other risk factors for develop-
ment of diabetes such as obesity 
or impaired fasting glucose. It also 
appears that the increased risk is 
higher when more intensive statin 
regimens are used. Meta-analyses 
also conclude, however, that statins 
reduce the risk of myocardial infarc-
tion, coronary revascularization, 
stroke, and cardiovascular death by 
25% to 30% with larger reductions 

as those whose metabolic path-
way have high potential for drug-
drug interactions, are more likely 
to increase the risk of myopathy.8 
Harper and Jacobsen published a 
proposed algorithm for identifying 
statin-induced myalgia (Figure 1.)9 

In 2014, the National Lipid 
Association Task Force on statin 
safety published a comprehensive 
review of the literature regard-
ing the safety and side effects of 
statins.10 They reviewed the inci-
dence and attributable risk from 
statins for cognitive dysfunction, 
liver toxicity, muscle toxicity, and 
potential for increasing the risk of 
diabetes mellitus. 

Statins and Hepatic 
Side Effects
In early statin clinical trials, liver 
function test (LFT) abnormalities 
were seen, so healthcare profession-
als were advised to regularly follow 
LFTs. However, over the course of 
many millions of patient-years of 
use, the FDA found that statin liver 
damage is rare, and LFTs are not 
effective at predicting or preventing 
this rare side effect. Therefore, in  
2012 the FDA changed its guidance 
concerning regular LFT moni-
toring. The FDA advisory stated 

TABLe 1
Causal Factors in 25 Patients With Rhabdomyolysis: Results From 25 Million Person-years of Follow-up 
(1990-1999) in the UK General Practice Research Database

Drug overdose 7

Alcohol excess 2

Infection 6

Trauma, exercise 4

Epilepsy (convulsions) 2

Genetic predisposition 1

Hypothermia 1

Lipid-lowering drugs 1

No recognized cause 1
Data from Black C and Jick H.8

that “FDA is now recommend-
ing that LFTs be performed before 
statin treatment begins and then 
as needed if there are symptoms 
of liver damage.”11 It is not uncom-
mon for patients to have baseline 
abnormalities in LFTs. Some of 
these abnormalities may be related 
to non-alcoholic fatty liver disease 
(NAFLD). Patients with NAFLD 
are not at increased risk of statin-
induced hepatotoxicity.12

Statins and Cognitive 
Side Effects
After an extensive review of the 
literature regarding cognitive side 
effects and statins, the task force 
concluded that there was no clear 
association between the statins as 
a class and adverse effects on cog-
nition.10 It was recognized that 
rare individuals report cognitive 
dysfunction but there was no evi-
dence from randomized, prospec-
tive clinical trials of a significant 
effect on cognition. It was pointed 
out that the FDA indicated that the 
symptoms were not serious in those 
rare individuals and were reversible 
within a few weeks after discontin-
uation of the statin. Consideration 
for decreasing the dose or stop-
ping the statin was recommended 
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Consider obtaining pretreatment
baseline CK level

Begin statin therapy

Monitor for muscle symptoms: counsel patients to report muscle symptoms

Patient presents with muscle symptoms

Tolerable muscle complaints and
no CK elevation or mild CK elevation

(CK < 5 3 ULN)

Tolerable muscle complaints
but moderate or severe CK elevation

(CK > 5 3 ULN) or clinically important
rhabdomyolysis (elevated serum

creatinine or requiring IV hydration)

Continue therapy – CK level
monitoring not necessary

Pretreatment baseline CK
level not necessary

Yes

Risk factor(s) for muscle toxicity?

Yes

NO

NO

Continue statin at same or reduced
dose, using symptoms as clinical

guide to stop or continue therapy

Discontinue statin therapy: manage
rhabdomyolysis; once patient

recovers, carefully reconsider risk
vs benefit of statin therapy

Discontinue statin therapy regardless
of CK level; once symptoms disappear,

restart same stalin at lower dose
or use different statin

If recurrent symptoms, consider:
1. Rosuvastatin, daily low-dose (2.5 – 5 mg/d) or alternate-day dose or weekly
2. Atorvastatin, either alternate-day dose (5 – 10 mg) or 10 mg twice weekly
3. Fluvastatin XL 80 mg/d

If symptoms recur with multiple statins at multiple doses, initiate other
lipid-lowering therapy:
1. Ezetimibe monotherapy 10 mg/d or colesevelam monotherapy
2. Ezetimibe 10 mg/d + colesevelam

If unable to tolerate nonstatin lipid-lowering drugs:
1. Intensify lifestyle including plant stanols
2. Consider red yeast rice with verifiable monacolin K content (monacolin
     K content dose range from (5 – 10 mg)

Intolerable muscle complaints in
the absence of exacerbating

factors/other etiologies

Measure CK level; rule out other etiologies
(e.g.,   physical activity or hypothyroidism);

search for exacerbating factors

Figure 1. Proposed algorithm for identifying statin-induced myalgia. CK, creatine kinase; ULN, upper limit of normal. Reproduced with permission from Harper C and 
Jacobson T.9

noted for more intensive statin  
therapy. One can conclude, there-
fore, that the available data suggest 
that there are many fewer cardiovas-
cular events occurring due to statin 
therapy than cases of diabetes caused 

by such therapy. The task force  
recommended following the cur-
rent clinical guidelines for aggres-
sive management of patients who 
have pre-diabetes or who currently 
have a diagnosis of diabetes mellitus. 

In patients who have pre-diabetes, 
aggressive lifestyle management 
was recommended, including  
weight loss and exercise, to reduce 
the risk of developing type 2 diabetes 
mellitus. 
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Statins and Drug 
Interactions
The 2014 NLA Task Force on 
Statin Safety also reviewed drug 
interactions.10 Drug interactions 

with statins and other medications 
are numerous. The interactions 
are highly dependent on the meta-
bolic pathway for the statin as well 
as for the concomitant therapy. 

The task force provided the details 
for drug interactions with multi-
ple therapies (Table 2). It should 
be obvious that statin metabolism 
is quite complex and is related to 

TABLe 2

Comparison of Drug-drug Interactions Across All Statins

Level 1 (severe) 
*Do not use*

Level 2 (major) 
*Use with caution*

Level 3 (moderate) 
*Less likely to cause 
severe drug interaction*

Level 4 (mild) 
*Unlikely to cause 
drug interaction*

Simvastatin/ 
lovastatin

Protease inhibitors Amiodarone Afatinib Barbiturates

Boceprevir Amlodipine Aprepitant Carbamazepine

Clarithromycin Conivaptan Fosaprepitant Clopidogrel

Cobicistat Diltiazem Bosentan Nevirapine

Elvitegravir Dronedarone Colchicine

Emtricitabine Efavirenz Dalfopristin/quinupristin

Tenofovir Other fibrates Daptomycin

Cyclosporine Fluconazole Digoxin Oxcarbazepine

Danazol Grapefruit juice Esomeprazole Rifabutin

Delavirdine Imatinib Fluvoxamine Rifapentine

Erythromycin Lomitapide Fosphenytoin

Gemfibrozil Ranolazine Lansoprazole

Itraconazole Simeprivir Niacin/niacinamide

Ketoconazole Ticagrelor Omeprazole

Nefazodone Troleandomycin Pantoprazole

Posaconazole Verapamil Phenytoin

Red yeast rice Quinine

Telaprevir Repaglinide

Telithromycin Rifampin

Voriconazole St. John’s wort

Warfarin

Atorvastatin Posaconazole Boceprevir Amiodarone Barbiturates

Red yeast rice Clarithromycin Antacids Carbamazepine

Telithromycin Conivaptan Aprepitant Cimetidine

Voriconazole Cyclosporine Fosaprepitant Clopidogrel

Darunavir Atazanavir Miconazole

Delavirdine Bosentan Nevirapine

Digoxin Colchicine Oral contraceptives

Diltiazem Colestipol Oxcarbazepine

(continued )
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Table 2 (continued )

Level 1 (severe) 
*Do not use*

Level 2 (major) 
*Use with caution*

Level 3 (moderate) 
*Less likely to cause 
severe drug interaction*

Level 4 (mild) 
*Unlikely to cause 
drug interaction*

Erythromycin Dalfopristin/quinupristin Pioglitazone

Fluconazole Danazol Rifabutin

Fosamprenavir Daptomycin Rifapentine

Gemfibrozil Efavirenz Spironolactone

Grapefruit juice

Imatinib Esomeprazole

Itraconazole Fosphenytoin

Ketoconazole Indinavir

Lopinavir/ritonavir Lansoprazole

Nefazodone Mifepristone

Nelfinavir Niacin/niacinamide

Other fibrates Nilotinib

Saquinavir Omeprazole

Simeprivir

Telaprevir Pantoprazole

Tipranavir Phenytoin

Troleandomycin Quinine

Verapamil Ranolazine

Rifampin

St. John’s wort

Warfarin

Rosuvastatin Red yeast rice Antacids Colchicine Erythromycin

Atazanavir Daptomycin Oral contraceptives

Clarithromycin Darunavir

Cyclosporine Indinavir

Fosamprenavir Itraconazole

Gemfibrozil and 
other fibrates

Niacin/niacinamide

Lopinavir/ritonavir Warfarin

Nelfinavir

Ritonavir

Saquinavir

Simeprivir

Telithromycin

Pravastatin Red yeast rice Bile acid resins Boceprevir

Clarithromycin Colchicine

Cyclosporine Daptomycin

Darunavir Itraconazole
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Level 1 (severe) 
*Do not use*

Level 2 (major) 
*Use with caution*

Level 3 (moderate) 
*Less likely to cause 
severe drug interaction*

Level 4 (mild) 
*Unlikely to cause 
drug interaction*

Erythromycin Niacin/niacinamide

Gemfibrozil and 
other fibrates

Orlistat

Simeprivir

Telithromycin Warfarin

Fluvastatin Red yeast rice Cyclosporine Amiodarone Clopidogrel

Erythromycin Antiretroviral protease 
inhibitors

Irbesartan

Gemfibrozil and 
other fibrates

Cholestyramine Rifabutin

Telithromycin Cimetidine Rifapentine

Colchicine Zafirlukast

Daptomycin

Delavirdine

Diclofenac

Digoxin

Efavirenz

Ethanol

Fluconazole

Fluoxetine

Fluvoxamine

Glyburide

Imatinib

Niacin/niacinamide

Nilotinib

Omeprazole

Phenytoin

Ranitidine

Rifampin

Sulfinpyrazone

Sulfonamides

Voriconazole

Warfarin

Pitavastatin Cyclosporine Atazanavir Colchicine Warfarin

Red yeast rice Darunavir Niacin/niacinamide

Erythromycin Raltegravir

Fosamprenavir

(continued )
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(TIA) evaluated the effect of dis-
continuing statin therapy after 
the index event and the effect 
on outcomes.14 A total of 45,151 
ischemic stroke patients were 
evaluated and divided into three 
groups. A statin-discontinuation 
group did not receive statins 
between day 91 and day 180 after 
the index event. A second group 
of patients was categorized as a 
statin-reduced group and were 
placed on low-intensity statin 
therapy, or changed from high- to 
moderate-intensity statin therapy 
between days 91 and 180 after the 
index event. The third group was 
categorized as a statin-maintained 
group and included patients 
on high- or moderate-intensity 
statin therapy during the same 
period. The breakdown of these 
patients revealed that 74.5% were 
in the statin-maintained group, 
7% were in the statin-reduced 
group, and 18.5% were not on 
any statin therapy. There were 
a total of 2120 recurrent strokes  
during the 1-year follow-up of  
the study. Multivariable analysis 
was performed and, compared 
with the statin-maintained group, 
the discontinuation of statins  

One of the biggest risks of statin 
intolerance is that a patient will 
self-discontinue statin therapy, 
and recent evidence demonstrates 
that statin intolerance is associ-
ated with poorer cardiovascular 
outcomes. In a recent study, inves-
tigators studied 105,329 Medicare 
beneficiaries who began moderate- 
or high-intensity statin therapy 
after a hospitalization for myocar-
dial infarction.13 They evaluated 
statin-intolerant patients by iden-
tifying patients who down-titrated 
their statin dosage, switched from 
a statin to ezetimibe, or who were 
diagnosed as having rhabdomyoly-
sis or a statin adverse event. Of these 
patients, 1.65% met the definition 
of statin intolerance and 52.8% of 
the cohort had high statin adher-
ence. The results showed that com-
pared with those with high statin 
adherence, the statin-intolerant 
patients had a 36% higher rate of 
recurrent myocardial infarction, 
and a 43% higher rate of coronary 
heart disease events. There was no 
difference in all-cause mortality 
(Figure 2). 

Another recent study of patients 
with a prior history of ischemic 
stroke or transient ischemic attack 

the metabolism, excretion, dis-
tribution, and absorption of the 
drugs. Because of the variety of 
characteristics of different statins, 
the drug interactions vary from 
statin to statin. It is important for 
the clinician to be as familiar as 
possible with the potential drug 
interactions for their preferred 
statin and for them to refer to the 
pharmacy should there be any 
concern about statin interactions 
with other concomitant therapy. 
One should avoid the use of a 
statin that has the potential for a 
severe interaction with the medi-
cation currently being used by the 
patient. Statin dosing should be 
adjusted to the maximum dose 
for the milder or more moderate 
interactions with careful follow-
up for potential toxicity.10

The Risks of Statin 
Discontinuation
It is extremely rare for SAMS to 
result in death, disability, or per-
manent damage,8 and statins are 
phenomenally beneficial medica-
tions in patients at cardiovascular 
risk. Thus, it is important to keep 
patients on their statin therapy. 

Level 1 (severe) 
*Do not use*

Level 2 (major) 
*Use with caution*

Level 3 (moderate) 
*Less likely to cause 
severe drug interaction*

Level 4 (mild) 
*Unlikely to cause 
drug interaction*

Gemfibrozil and 
other fibrates

Lopinavir/ritonavir

Rifampin

Ritonavir

Saquinavir

Simeprivir

Telithromycin

Tipranavir

Adapted from Kellick KA et al.10

Table 2 (continued )
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Clinical Advice on Treating 
Patients With Statin 
Intolerance
When a patient presents with 
muscle-related symptoms on statin 
therapy, it is important to check 
a creatine phosphokinase (CPK) 
level. If the patient’s CPK is greater 
than 10 times the upper limit of 
normal, rhabdomyolysis should 
be considered, the statin should 
be stopped immediately, and IV 
hydration initiated. This occurs 
extremely rarely and, more com-
monly, no CPK elevation or mini-
mal elevation will be present. A 
careful history should be obtained 
to rule out contributing factors 
such as consumption of grapefruit 
juice or use of other medications 
that may increase statin levels, such 
as macrolide antibiotics, fibrates, 
and calcium channel block-
ers. Strenuous exercise can also 
increase the incidence of statin-
induced muscle-related symptoms. 
One should also rule out hypothy-
roidism and consider obtaining 
a vitamin D level, which, if low, 
may contribute to muscle symp-
toms. The data regarding replace-
ment of vitamin D or the use of 
supplements such as coenzyme 

statin discontinued by their phy-
sicians, suffer an increased risk 
of cardiovascular events includ-
ing myocardial infarction and 
stroke. These facts illustrate the 
importance of having a strategy to 
understand the causes and poten-
tial treatment options for patients 
who have intolerance to statins. 
When discussing statin toler-
ance, one must consider potential 
safety issues such as drug interac-
tions or serious adverse reactions 
such as myositis. In addition, a 
strategy needs to be developed for 
those patients who have less seri-
ous side effects such as myopathy. 
Although serious toxicity from 
statins is extremely rare, the inci-
dence of less serious side effects 
related to the statin, such as 
myopathy, likely approaches 10%. 
Patients, however, report a higher 
incidence of real or perceived side 
effects on statins. The USAGE 
survey15 published by the National 
Lipid Association suggested that 
patients report side effects in 
as high as 29% of statin users. 
Whether the patient’s symptoms 
are real or perceived, they must be 
taken seriously and evaluation for 
other underlying diseases should 
be considered.

was associated with an increased 
hazard ratio of recurrent isch-
emic or hemorrhagic stroke of 
42%. The statin-reduced group, 
however, did not show any  
additional risk. 

Compared with the statin-
maintained group, the discontinu-
ation of statins was associated with 
higher risks of ischemic stroke 
(5.6% vs 3.9%; adjusted HR, 1.45; 
95% CI, 1.30-1.61; P , 0.0001), 
all-cause mortality (1.4% vs 1.0%; 
adjusted HR, 1.37; 95% CI, 1.11-
1.70; P 5 0.003), all major events 
(7.8% vs 5.6%; adjusted HR, 1.38; 
95% CI, 1.26-1.51; P , 0.0001), and 
any hospitalization (31.7% vs 
27.1%; adjusted HR, 1.19; 95% CI, 
1.14-1.24; P , 0.0001). Statin dis-
continuation had a neutral effect 
on intracerebral hemorrhage and 
on myocardial infarction.

Statin-reduced therapy was not 
associated with increased risk 
of ischemic stroke, intracerebral 
hemorrhage, all-cause mortality, 
myocardial infarction, or all major 
events.

One can conclude from these 
and other studies that there is a 
penalty to be paid for statin intol-
erance. Patients who discontinue 
their therapy, or who have their 
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Figure 2. Cumulative incidence for recurrent MI, CHD events, and all-cause mortality for beneficiaries with statin intolerance and high adherence to high-intensity 
statins. Cumulative incidence for recurrent myocardial infarction and coronary heart disease events were adjusted for the competing risk of all-cause mortality. CHD, 
coronary heart disease; MI, myocardial infarction. Reproduced with permission from Serban MC et al.13
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Q10 specifically to reduce muscle 
symptoms do not show consistent 
benefit.16 

Switching patients to an alternate 
statin and forewarning the patient 
that they may have to try mul-
tiple statins to find one that they 
can tolerate it is often helpful.17 
Using longer-acting statins, such 
as rosuvastatin, at low doses or at a 
reduced frequency such as once or 
twice a week, often provides relief 

of symptoms as well as reasonable 
reductions in LDL cholesterol.18

The use of lower dose statins 
and adding additional agents 

such as ezetimibe, PCSK9 inhibi-
tors, or bile acid resins as neces-
sary to improve efficacy is also 
often helpful.

Conclusions
In clinical practice, the incidence of 
statin-induced side effects seems to 
be significantly higher than what 

has been seen in clinical trials. It is 
very important for the clinician to 
understand the factors that may 
increase the risk of statin toxicity, 

MAin PoinTs

• In a review of more than 540,000 patients from a large database who are at high risk due to known 
atherosclerosis or diabetes, and who had been started on statin therapy, 53% of patients discontinued their 
statin therapy with the median time to discontinuation of 15 months. This very high rate of discontinuation 
of statin therapy warrants a closer look at the implications from the standpoint of cardiovascular risk in these 
statin-intolerant patients, as well as an evaluation of the available options to help patients maintain their statin 
therapy and understand the potential benefits of such therapy.

• The most common presentation of statin intolerance is muscular complaints, and they are commonly 
categorized together as statin-associated muscular side effects (SAMS). Muscular complaints may take the 
form of pain (myalgia), weakness indicating muscle disease (myopathy), muscle inflammation (myositis), or 
asymptomatic elevation of creatinine kinase. Estimates vary, but the incidence of myalgia with statin therapy 
has been reported to be approximately 10% to 15%.

• Rare individuals report cognitive dysfunction but there is no evidence from randomized, prospective clinical trials 
of a significant effect on cognition. The US Food and Drug Administration has indicated that the symptoms were 
not serious in those rare individuals and were reversible within a few weeks after discontinuation of the statin.

• The National Lipid Association Task Force on Statin Safety evaluated the risk of statin treatment as a cause 
of access cases of diabetes mellitus. The committee noted that a meta-analysis of statin trials indicated that 
statin use is associated with a relatively modest but significant increase in the risk for development of type 2 
diabetes. The increase in risk is approximately 10% to 12% in those patients who have other risk factors for 
development of diabetes such as obesity or impaired fasting glucose.

• It is important for the clinician to be as familiar as possible with the potential drug interactions for their 
preferred statin and for them to refer to the pharmacy should there be any concern about statin interactions 
with other concomitant therapy.

• Patients who discontinue their therapy, or who have their statin discontinued by their physicians, suffer an 
increased risk of cardiovascular events including myocardial infarction and stroke. These facts illustrate the 
importance of having a strategy to understand the causes and potential treatment options for patients who 
have intolerance to statins.

• Switching patients to an alternate statin and forewarning the patient that they may have to try multiple 
statins to find one that they can tolerate it is often helpful. Using longer-acting statins, such as rosuvastatin, 
at low doses or at a reduced frequency such as once or twice a week, often provides relief of symptoms as 
well as reasonable reductions in low-density lipoprotein cholesterol. The use of lower-dose statins and adding 
additional agents such as ezetimibe, proprotein convertase subtilisin/kexin type 9 inhibitors, or bile acid resins 
as necessary to improve efficacy is also often helpful.

In clinical practice, the incidence of statin-induced side effects seems 
to be significantly higher than what has been seen in clinical trials.
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such as advanced age, polyphar-
macy, renal insufficiency, drug 
interactions, and genetic factors. 
Muscle-related symptoms are the 
most common side effects reported 
by patients while on statins, and a 
careful investigation is required to 
rule out secondary causes of muscle 
symptoms such as hypothyroidism 
or primary neuromuscular disease. 
Strategies such as reducing the dose 
of statin, switching to alternative 
statins, or alternate-day or twice-
weekly dosing can all be considered 
to improve tolerability. Because 
there is a small but finite risk for 
increasing the incidence of diabe-
tes, especially in patients with pre-
diabetes, as well as a small but finite 
risk of serious adverse events on 
statins, each patient should be care-
fully assessed for the benefit of 
therapy versus potential risks. In 
most cases, patients at significant 
risk for cardiovascular disease war-
rant an aggressive attempt at 

finding a successful path for toler-
ating statin therapy. 

Dr. Brown has served as a consultant for Akcea, 
Amgen, Kastle, Kowa, Merck, Regeneron, 
and Sanofi; and is on the Speakers' Bureau for 
Amgen, Regeneron, and Sanofi. Dr. Watson has 
served as a consultant to Amgen and Beohringer 
Ingelheim; and is on the Speakers' Bureau for 
Boehringer Ingelheim.
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