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Abstract: Statins are a panacea for secondary prevention of atherosclerotic cardiovascular disease and primary prevention in
high-risk individuals. They are very well tolerated and side effects like muscle toxicity and increased risk of new onset of
diabetes are seen in a minority of cases. They are also recommended in diabetic patient because the benefit is many times more
than the risk of diabetes. Statins reduce total cholesterol, LDL cholesterol, Apo B, non-HDL cholesterol, and triglycerides, and
also increase high-density lipoprotein (HDL) cholesterol levels in most patients with hypercholesterolemia and combined
hyperlipidemia. Statins are not indicated in individuals with Frederickson Class I and V hyperlipidemias. Extensive literature
supports use of statins in coronary heart disease (CHD) patients for treatment of dyslipidemia and secondary prevention. It has
also been recognized that in secondary prevention and ACS populations lower LDL may be better. Trials have compared
moderate with more robust LDL-C reduction, using maximum doses of atorvastatin or simvastatin. Available statins differ in
their ability to reduce atherogenic lipoproteins and raise the level of high-density lipoprotein (HDL) cholesterol. Depending on
dose used and specific statin, LDL cholesterol reduction of 18% to 55% can be expected. Atorvastatin and rosuvastatin are the
most potent statins for lowering LDL-C cholesterol levels, yielding average reductions that approach 50% for atorvastatin and
exceed 50% for rosuvastatin at the highest dose. Reduction in triglycerides with statins ranges from 7% to 30%, and is higher
in hypertriglyceridemic populations and at higher statin doses. HDL levels usually rise by 5% to 10%. No consistent dose
response relationship between statin dose and degree of HDL increase is seen.
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1. Background

Cardiovascular diseases cause 18 million deaths and a
similar number of nonfatal cardiovascular events all over the
world. [1] Dyslipidemia (LDL-C) account for approximately
half the population-attributable risk of myocardial infarction
[2] and approximately one quarter of the risk of ischemic
stroke. [3]

Multitudinal studies have produced sufficient evidence for
a causal relationship between blood cholesterol
concentrations and cardiovascular and cerebrovascular
disease. [4]

Although there has been noteworthy improvement in
atherosclerotic cardiovascular disease (ASCVD) outcomes in
recent decades, ASCVD remains the leading cause of
morbidity and mortality globally. [4].

The indication for lipid-lowering therapy to prevent

cardiovascular disease events in established cardiovascular
disease is unambiguous. The benefit of lipid-lowering
interventions for cardiovascular disease risk reduction is
proven by mendelian randomization studies, prospective
epidemiological cohort studies, and randomized trials. [5]
However, the decision on implementing a lipid-lowering
intervention in the primary prevention setting is a major
challenge in clinical practice for several reasons. Data on the
association between the concentrations of the entire range of
bloodstream lipids and very long-term cardiovascular
outcomes in the general population are rather sparse.
Although HOPE-3 evaluated cholesterol lowering with the
use of a low dose of rosuvastatin in a diverse population of
persons who did not have cardiovascular disease and who
were at intermediate risk. There was a significant reduction
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in the risk of cardiovascular events with the use of
rosuvastatin.

New evidence has confirmed that the key initiating event
in atherogenesis is the retention of low-density lipoprotein
(LDL) cholesterol (LDL-C) and other -cholesterol-rich
apolipoprotein (Apo) B containing lipoproteins within the
arterial wall. Both European and American guidelines
recommend that before starting medication in dyslipidemia
patients total cardiovascular risk burden needs to be
calculated. Prevention of ASCVD in a given person should
relate to his or her total CV risk, the higher the risk, the more
intense the action should be. Ideally, risk charts should be
based on country-specific cohort data. But unfortunately,
these are not available for most countries.

2. High Blood Cholesterol and ASCVD

Cholesterol, Lipoproteins, and Apolipoprotein B

Serum cholesterol and its lipoprotein carriers (LDL, very
low-density lipoprotein [VLDL], and HDL) are known to
be related to ASCVD. LDL-C is the dominant form of
atherogenic cholesterol. VLDL is the chief carrier of
triglycerides, and VLDL cholesterol (VLDL-C) is also
atherogenic. HDL-C is seemingly not atherogenic.
Chylomicrons  transport dietary fat; chylomicron
atherogenicity is uncertain. The combination of LDL-C and
VLDL-C is called non-HDL-C and is more atherogenic
than either lipoprotein alone. The main protein embedded in
LDL and VLDL is apolipoprotein B (apoB), and like non—
HDLC, apoB is a stronger indicator of atherogenicity than
LDL-C alone. Multiple studies suggest that optimal total
cholesterol levels are about 150 mg/ dL (3.8 mmol/L),
which corresponds to an LDL-C level of about 100 mg/dL
(2.6 mmol/L). Adult populations with cholesterol
concentrations in this range manifest low rates of ASCVD.
[5, 6].

Measurement of LDL-C

The standard calculation method for LDL-C is the

Friedewald formula: LDL-C=(TC)—(triglycerides/5)— (HDL-C)

When triglyceride levels are not elevated, this equation is
sufficiently accurate. In hypertriglyceridemia, however,
Friedewald-calculated LDLC can be erroneous. In these
cases measuring Apolipoprotein B is helpful.

Effect of food intake on cholesterol levels:

After normal food intake, LDL-C differs minimally with
time. Fasting and nonfasting TC and HDL-C levels appear to
have fairly similar prognostic value and associations with
CVD outcomes. Thus, nonfasting samples can be used for
risk assessment in primary prevention and for assessment of
baseline LDL-C levels before the initiation of a statin in
primary and secondary prevention. [7] In adults with a family
history of premature ASCVD or genetic hyperlipidemia, a
fasting lipid profile is reasonable for initial evaluation. The
unreliability of the Friedewald-calculated LDL-C levels rise
at lower levels of LDL-C.

Measurements of Apolipoprotein B and Lipoprotein (a)

Two lipoprotein entities related to LDL-C are apoB and
lipoprotein (a) [Lp(a)]. Because apoB is the major
apolipoprotein embedded in LDL and VLDL, several
investigators identify strength of association between
apoB and ASCVD. Others report a high correlation
between apoB and non-HDL-C. Under certain
circumstances, particularly in patients with
hypertriglyceridemia, the measurement of apoB may have
advantages. Nevertheless, apoB measurement carries extra
expense, and its measurement in some laboratories may
not be reliable. A relative indication for its measurement
would be triglyceride >200 mg/dL. A level >130 mg/dL
corresponds to an LDL-C level >160 mg/dL and
constitutes a risk-enhancing factor. [§]

Lp(a) measurement should be considered at least once in
each adult person’s lifetime to identify those with very high
inherited Lp(a) levels >180 mg/dL (>430 nmol/L) who may
have a lifetime risk of ASCVD equivalent to the risk
associated with heterozygous familial hypercholesterolemia.

Risk stratification for management of dyslipidemia

The general Framingham CVD risk score is being used by
American Guidelines for management of blood cholesterol,
adults are categorized as having low (<5%), borderline (5%
to <7.5%), intermediate (7.5% to <20%), or high (>20%) 10-
year risk. [9]

The Europeans uses The SCORE (Systematic Coronary
Risk Estimation) system. The 2016 European Society of
Cardiology/European Atherosclerosis Society Guidelines for
the management of dyslipidemias and the 2016 European
Guidelines on cardiovascular disease prevention in clinical
practice, in that: (i) age has been extended from age 65 to 70;
(i1) the interaction between age and each of the other risk
factors has been incorporated, thus reducing the
overestimation of risk in older persons in the original
Systematic Coronary Risk Estimation charts; and (iii) the
cholesterol band of 8 mmol/L has been removed since such
persons will qualify for further evaluation in any event.

Familial dyslipidemias

Plasma lipid levels are, to a very large extent, determined
by genetic factors. In its more extreme forms this is
manifested as familial dyslipidemias. Among these, FH is the
most common and is strongly related to CVD (Table 1).

2.1. Familial Combined Hyperlipidemia

The combination of ApoB >120 mg/dL and TGs >1.5
mmol/ L (>133 mg/dL) with a family history of premature
CVD can be used to identify people who most probably have
FCH. [10]

2.2. Familial Hypercholesterolaemia

2.2.1. Heterozygous Familial Hypercholesterolaemia

It causes premature CVD due to lifelong elevation of
plasma levels of LDL-C. If left untreated, men and women
with HeFH typically develop early CAD before the ages of
55 and 60 years respectively. The risk of CHD among
individuals with definite or probable HeFH is estimated to be



American Journal of Internal Medicine 2021; 9(2): 76-82 78

increased at least 10-fold.
Cholesterol-lowering treatment should be initiated as soon
as possible after a diagnosis has been made.

2.2.2. Homozygous Familial Hypercholesterolaemia

HoFH is a rare and life-threatening disease. The clinical
picture is characterized by extensive xanthomas, marked
premature and progressive CVD, and TC >13 mmol/L (>500
mg/dL). Most patients develop CAD and aortic stenosis
before the age of 20 years and die before 30 years of age. The
patients should be treated with intensive LDL-lowering drug
therapy and, when available, with lipoprotein apheresis. This
treatment (every 1-2 weeks) can decrease plasma LDL-C
levels by 55-70%. [11]

2.2.3. Familial Hypercholesterolaemia in Children

FH is diagnosed in children based on phenotypic criteria
including elevated LDL-C plus a family history of elevated
LDL-C, premature CAD, and/or positive genetic testing. [12]

Treatment of children with FH includes a healthy lifestyle
and statin treatment. A heart-healthy diet should be adopted
early in life and statin treatment should be considered at 6-10
years of age. Statin treatment should be started with low
doses and the dose should be increased to reach goals.

2.3. Familial Dysbetalipoproteinaemia

It produces a characteristic clinical syndrome in which
both TC and TGs are elevated before treatment, usually both
in the range of 7-10 mmol/L. In severe cases, patients
develop tuberoeruptive xanthomas, particularly over the
elbows and knees, and palmar xanthomata in the skin creases
of the hands and wrists. The risk of CAD is very high, and
accelerated atherosclerosis of the femoral and tibial arteries is
also prevalent.

Most cases respond well to treatment with a statin or, if
dominated by high TGs, a fibrate; often a combination of a
statin and a fibrate may be needed.

Action to prevent acute
hypertriglyceridaemia

The risk of pancreatitis is clinically significant if TGs
are >10mmol/L (880 mg/dL), particularly when occurring in
association with familial chylomicronaemia, and actions to
prevent acute pancreatitis are mandatory. [13, 14]

Restriction of calories and fat content (10-15%
recommended) in the diet, and alcohol abstinence are
obligatory. Fibrate therapy (fenofibrate) should be initiated,
with n-3 fatty acids (2-4 g/day) as adjunct therapy.
Lomitapide may also be considered in severe cases. In
patients with DM, insulin therapy should be initiated to
achieve good glycaemic control. In general, a sharp decrease
of TG values is seen within 2-5 days. In the acute setting,
plasmapheresis is able to rapidly lower TG levels.
Volanesorsen has been recently approved by the EMA as an
adjunct to diet in adult patients with genetically confirmed
Familial Chylomicronemia Syndrome (FCS) who are at high-
risk for pancreatitis.

pancreatitis in  severe

3. Therapeutic Modalities

3.1. Diet Composition, Weight Control, and Physical
Activity

Patients should consume a dietary pattern that emphasizes
intake of vegetables, fruits, whole grains, legumes, healthy
protein sources (low-fat dairy products, low-fat poultry
(without the skin), fish/seafood, and nuts), and non-tropical
vegetable oils; and limit intake of sweets, sugar-sweetened
beverages and red meats. This dietary pattern should be
adjusted to appropriate calorie requirements, personal and
cultural food preferences, and nutritional therapy for other
medical conditions including diabetes. In general, adults
should be advised to engage in aerobic physical activity 3-4
sessions per week, lasting on average 40 minutes per session
and involving moderate-to vigorous-intensity physical
activity.

3.2. Lipid-Lowering Drugs

Among lipid-lowering drugs, statins are the cornerstone of
therapy, in addition to healthy lifestyle interventions. Other
LDL-lowering drugs include ezetimibe, bile acid sequestrants,
and PCSK9 inhibitors. Triglyceride-lowering drugs are
fibrates and niacin; they have a mild LDL lowering action,
but RCTs do not support their use as add-on drugs to statin
therapy. [15]

3.2.1. Statin Therapy

The intensity of statin therapy is divided into 3 categories:
high-intensity, moderate-intensity, and low intensity. [16]
High-intensity statin therapy typically lowers LDL-C levels
by >50%, moderate-intensity statin therapy by 30% to 49%,
and low-intensity statin therapy by <30% (Table 4).

Monitoring response of LDL-C to statin therapy:

In large RCTs of cholesterol-lowering therapy, LDL-C
lowering has been consistently shown to reduce the risk of
ASCVD. One large meta-analysis of statin clinical trials
showed a progressive reduction in risk of major ASCVD
events with lower on-treatment LDL-C levels. In another
larger meta-analysis of 14 statin trials, it was observed that a
38.7-mg/dL. (1-mmol/L) reduction of LDL-C levels is
accompanied by a 21% reduction in ASCVD risk.

As a rough guide, a lowering of LDL-C levels of 1% gives
an approximate 1% reduction in the risk of ASCVD-
somewhat more at higher baseline LDL-C levels and
somewhat less at lower baseline levels. [17]

3.2.2. Nonstatin Therapies

Ezetimibe is the most commonly used nonstatin agent. It
lowers LDL-C levels by 13% to 20% and has a low incidence
of side effects. Bile acid sequestrants reduce LDL-C levels
by 15% to 30% depending on the dose. Bile acid sequestrants
are not absorbed and do not cause systemic side effects, but
they are associated with gastrointestinal complaints (eg,
constipation) and can cause severe hypertriglyceridemia
when fasting triglycerides are >300 mg/dL (=3.4 mmol/L).
PCSK?9 inhibitors are powerful LDL-lowering drugs. They
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generally are well tolerated. [18]

3.2.3. Nonstatin Add-on Drugs to Statin Therapy

Under certain circumstances, nonstatin medications
(ezetimibe, bile acid sequestrants, and PCSK9 inhibitors)
may be useful in combination with statin therapy. The
addition of a bile acid sequestrant or ezetimibe to a statin
regimen increases the magnitude of LDL-C lowering by
approximately 15% to 30% and 13% to 20%, respectively.
The addition of a PCSK9 inhibitor to a statin regimen has
been shown to further reduce LDL-C levels by 43% to 64%.

3.2.4. ACC Recommendation

As a primary recommendation, high intensity statin
therapy is indicated for clinical ASCVD, but if this cannot be
used, moderate-intensity statin therapy can be initiated. The
first goal is to achieve a >50% reduction in LDL-C levels,
but if LDL-C levels remains >70 mg/dL (>1.8 mmol/L) on
maximally tolerated statin therapy, adding ezetimibe may be
reasonable. In patients >75 years of age with ASCVD,
potential benefits versus adverse effects of statin therapy
should be considered before initiation of statin therapy.

3.2.5. Statin Safety and Statin Associated Side Effects

Statin therapy is usually well tolerated and safe. As with
other classes of medications, associated side effects are seen.
Instead of the label statin intolerance, the present guideline
prefers statin-associated side effects because the large
majority of patients are able to tolerate statin rechallenge
with an alternative statin or alternative regimen, such as
reduced dose or in combination with non statins.

The most frequent are SAMS. SAMS usually are
subjective myalgia, reported observationally in 5% to 20% of
patients. SAMS often result in nonadherence and can
adversely impact ASCVD outcomes. [19, 20]

Statins modestly increase risk of incident diabetes mellitus
in susceptible individuals, but this should not be the cause for
discontinuation.

3.2.6. Drug Interactions

Drugs potentially interacting with statins metabolized by
cytochrome P450 3A4 leading to increased risk of myopathy
and rhabdomyolysis are summarized in Table 5.

Patients on statin treatment have been shown to exhibit an
increased risk of dysglycemia and development of type 2
diabetes mellitus (T2DM). Several studies have shown that
this is a consistent, dose-related effect. A minor, not clinically
relevant elevation of glycated hemoglobin (HbAlc) has also
been observed. The number needed to cause one case of
diabetes has been estimated as 255 over 4 years of statin
treatment.

However, the risk is higher with the more potent statins at
high doses, and is also higher in the elderly, and in the
presence of other risk factors for diabetes such as overweight
or insulin resistance. Overall, the absolute reduction in the
risk of CVD in high-risk patients clearly outweighs the
possible adverse effects of a small increase in the incidence
of diabetes. [21, 22] This effect is probably related to the

mechanism of action of statins, as Mendelian randomization
studies have confirmed the increased risk of DM in
individuals with HMG-CoA reductase polymorphisms that
reduce cholesterol synthesis.

3.3. Management of Dyslipidemia

Treatment goals according to European guidelines for low-
density lipoprotein cholesterol across categories of total
cardiovascular disease risk are summarized in Table 2.

Adults 40 to 75 years of age in primary prevention can be
classified as borderline risk (10-year risk of ASCVD (5% to
<7.5%), intermediate-risk (7.5% to <20%), and high-risk
(20%). For intermediate-risk patients, moderate- to high-
intensity statin therapy should be considered during risk
discussion of treatment options. Additional considerations
favoring use of statins in intermediate-risk patients include
other independent risk conditions and, in selected individuals,
risk-enhancing factors associated with greater ASCVD risk.
The statin eligibility criteria for primary prevention
according to 5 major ASCVD guidelines are outlined in Table
3.

3.3.1. Treatment of Dyslipidemias in Older People

Treatment with statins is recommended for primary
prevention, according to the level of risk, in older people
aged <75. Initiation of statin treatment for primary
prevention in older people aged >75 may be considered, if at
high risk or above.

3.3.2. Treatment of Dyslipidemias in DM

In patients with T2DM at very-high risk, an LDL-C
reduction of >50% from baseline and an LDL-C goal of <1.4
mmol/L (<55mg/dL) is recommended. In patients with
T2DM at high risk, an LDL-C reduction of >50% from
baseline and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) is
recommended. Statins are recommended in patients with
T1DM who are at high or very-high risk. Intensification of
statin therapy should be considered before the introduction of
combination therapy. If the goal is not reached, statin
combination with ezetimibe should be considered. Statin
therapy is not recommended in pre-menopausal patients with
DM who are considering pregnancy or not using adequate
contraception.

The most important way to prevent ASCVD is to promote
a healthy lifestyle throughout life. Prevention strategies must
include a strong focus on lifestyle optimization
(improvements in diet, physical activity, and avoidance of
tobacco use and exposure to second hand smoke) to
minimize the risk of future ASCVD events.

In adults at intermediate risk (>7.5% to <20% 10-year
ASCVD risk) or selected adults at borderline risk (5% to
<7.5% 10-year ASCVD risk), risk-based decisions for
preventive interventions (e.g., statin therapy) remain
uncertain, it is reasonable to measure a coronary artery
calcium score to guide clinician—patient risk discussion.

Statin therapy is first-line treatment for primary prevention
of ASCVD in patients with elevated low density lipoprotein
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cholesterol levels (>190 mg/dL), those with diabetes mellitus,
who are 40 to 75 years of age, and those determined to be at
sufficient ASCVD risk after a clinician—patient risk
discussion.

3.3.3. Management of Dyslipidemia in Women

Statin treatment is recommended for primary prevention of
ASCVD in high-risk women. Statins are recommended for
secondary prevention in women with the same indications
and goals as in men.

Lipid-lowering drugs should not be given when pregnancy
is planned, during pregnancy, or during the breastfeeding
period. However, for severe FH patients, bile acid
sequestrants (which are not absorbed) and/or LDL apheresis
may be considered.

3.3.4. Severe Hypercholesterolemia
(LDL-C 2190 mg/dL [>4.9 mmol/L])
Patients with severe hypercholesterolemia have a high

80

lifetime risk, and decisions about statins in these patients do
not require ASCVD risk scoring. These patients derive net
ASCVD risk reduction benefit from interventions that
increase expression of LDL receptors. In selected patients
with severe hypercholesterolemia whose LDL-C is
inadequately controlled with drug therapy, LDL apheresis is
an option.

4. Conclusion

Statins are proven agents for prevention of atherosclerotic
cardiovascular disease and are recommended by all
Guidelines throughout the globe. Statins are powered to
reduce LDL-C by 1 mmol/L and this translates into reduction
of cardiovascular events by 20 to 24%. If the LDL goals are
not achieved with statins, non statins drugs like ezetimibe,
bempedoic acid and PCSK-9 inhibitors are utilized.

Table 1. Genetic disorders of lipoprotein metabolism.

Disorder Prevalence Gene (s) Effect on lipoproteins
LDLR
HeFH 1 in 200-250 APO B Increased LDL-C
PCSK9
. LDLR
HoFH (1) 00 160000320 APO B Increased LDL-C
PCSK9
FCH 1 in 100-200 USF1 p+modifying genes Increased LDL-C, VLDL-Cand ApoB
Familial dysbetalipoproteinaemia 1 in 5000 APOE Increased IDL and chylomicron remnants
Familial lipoprotein lipase deficiency . LPL .
o . 2 in 106 APO C2 ApoAVGPIHBP1 Increased chylomicrons and VLDL-C
(familial chylomicron syndrome) LMFI
Tangier disease (analphalipoproteinaemia) 1 in 106 ABCAl Decreased HDL-C
Familial LCAT deficiency 1 in 106 LCAT Decreased HDL-C

Apo=apolipoprotein; FCH=familial combined hyperlipidaemia;

HDL-C=high-density

lipoprotein  cholesterol; HeFH=heterozygous familial

hypercholesterolaemia; HoFH=homozygous familial hypercholesterolaemia; IDL=intermediate-density lipoprotein; LCAT=lecithin cholesterol acyltransferase
LDL-C=low-density lipoprotein cholesterol; VLDL=very low-density lipoprotein cholesterol

Table 2. Treatment goals for low-density lipoprotein cholesterol across categories of total cardiovascular disease risk.

Category

Treatment Goals (LDL-C mg/dl)

>

Low Risk SCORE<1%

Moderate SCORE >1% and <5%
*Young patients (T1DM <35 years;
T2DM <50 years) with DM duration
<10 years without other risk factors
High SCORE >5% and <10%
*Markedly elevated single risk factor
(310 mg/dL) or LDL-C >4.9 mmol/L
(190 mg/dL) or BP >180/110 mmHg
*FH without other major risk factors
*Moderate CKD (eGFR 30-59 mL/min)
*DM w/o target organ damage, withDM duration >10 years or other
additional risk factor

Very High»ASCVD (clinical/imaging)
*SCORE >10%

*FH with ASCVD or with another
major risk factor

*Severe CKD (eGFR <30 mL/min)
*DM & target organ damage: >3
major risk factors; or early onset of
T1DM of long duration (>20 years

116

100

70

55
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Table 3. Statin Eligibility Criteria According to 5 Major ASCVD Primary Prevention Guidelines.
Criteria NICE USPSTF CCS ESC/EAS ACC/AHA
Cholesterol level LDL-C >190 mg/dL or
Lipid-based LDL-C >190mg/dL.  NA LDL-C >193 mg/dL ;2L>3Co ;ﬁ;/ig/dL or [TG >2.3 mmol/L (200
or TC >290 mg/dL mg/dL)].
Risk-based
Age range, yrs 40-75 40-75 40-75 40-65 >40
PCE >7.5% predicted 10-y
. risk of any ASCVD; LDL-C
FRS >20% predicted 10-y ISJCD(ISiQCEI;le 1<5150(I)2g/dL’ 70-189 mg/dL or diabetes
risk of any ASCVD or age . . (plus LDL-C level >70
40-75 y; FRS>10% to [:gdcl\(:/tle)d 10y rfé( g5f fz?tal mg/dL); risk-enhancers :
QRISK2 > 10% PCE >10% <20% predicted 10-yrisk o >‘;r7‘"‘ri Ll o family history of ASCVD,
predicted 10-y risk predicted 10-y of any ASCVD; LDL-C sC ORE_ ? persistently elevated LDL-C
Eligibility of any ASCVD or risk of any >135 S0 el 1y ik levels >160 mg/dL, CKD,
nondialysis— ASCYV plus >1 mg/dLb or diabetes or gf fatal ASCVD or metabolic syndrome,
dependent CKD CVD risk factor CKD diabetes: persistently elevated
(age >50 y) and eGFR of non. di’alysis— et triglycerides >175 mg/dL, hs-
level CKD and ¢GFR level <60 CRP levels >2.0 mg/dL;

<60 mL/min/1.73m2

Lp(a) levels >50mg/dL, apoB
levels >130mg/dL, and
ankle-brachial index <0.9

mL/min/1.73m2

Table 4. High, Moderate and Low-Intensity Statin Therapy Percent LDL-C reductions with the primary statin medications use.

High Intensity Moderate Intensity Low Intensity
LDL-C lowering >50% 30%—49% <30%
Atorvastatin 10 mg
Atorvastatin (20 mg)
Statins (40 mg) 80 mg Rosuvastatin (5 mg) Simvastatin
Rosuvastatin 20 10 mg 10 mg
mg (40 mg) Simvastatin 2040
mg
Pravastatin 40 mg
(80 mg) Pravastatin
Lovastatin 40 mg 1020 mg
(80 mg) Lovastatin 20
Fluvastatin XL 80 mg mg
Fluvastatin 40 mg Fluvastatin
BID 2040 mg

Pitavastatin 1-4 mg

Table 5. Drugs potentially interacting with statins metabolized by cytochrome P450 344 leading to increased risk of myopathy and rhabdomyolysis.

Anti-infective agents Calcium antagonists Other
Itraconazole Verapamil Amiodarone
Ketoconazole Diltiazem Cyclosporine
Posaconazole Amlodipine Danazol
Erythromycin Ranolazine
Clarithromycin Gemfibrozil
Telithromycin Grapeftuit juice
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