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Abstract: The new American College of Cardiology/American Heart Association blood cho-
lesterol guidelines of 2013 are the first major revision of cholesterol therapy guidance in over 
a decade. Commonly used low-density lipoprotein cholesterol (LDL-C) target goals have been 
abrogated in favor of intensity of statin therapy, more in line with data from randomized clini-
cal trials. Four groups of adult patients have been identified from these studies who will most 
benefit from statins: patients with atherosclerotic cardiovascular disease (ASCVD); patients 
with primary elevations of LDL-C ≥ 190 mg/dL; diabetic patients between age 40 and 75 years 
without ASCVD whose LDL-C is between 70 and 189 mg/dL; and patients between age 40 and 
75 years without ASCVD or diabetes with LDL-C between 70 and 189 mg/dL and an estimated 
10-year ASCVD risk of 7.5% or higher. This last primary prevention group has engendered the
most controversy because the newly recommended risk calculator may overestimate risk or the
7.5% threshold may be too low, thereby subjecting too many patients to statins unnecessarily.
This review summarizes the latest guidelines and pertinent evidence, and provides case examples
to help clinicians familiarize themselves with the new recommendations.
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Introduction
In November 2013, new guidelines were released for the treatment of high serum 
cholesterol1; this was the first update of the guidelines in over a decade, at which time 
we had first reviewed them in Postgraduate Medicine.2 Relative to all prior guidelines, 
this update is narrower in scope. In the past 10 years, additional randomized controlled 
trials (RCTs) have been performed, so we were able to rely less on expert opinion and 
more on clinical data. Since the Adult Treatment Panel III (ATP-III) guidelines were 
released in 2001, trial data on approximately 70 000 patients placed on statins have 
become available.3

For the first time since the original guidelines were published, specific low-density 
lipoprotein cholesterol (LDL-C) targets have been abandoned in favor of groups of 
statin intensity, more aligned with clinical trial evidence. For the primary prevention 
of atherosclerotic cardiovascular disease (ASCVD), a new risk calculator (the pooled 
cohort equations) was introduced that estimates one’s 10-year risk of a first ASCVD 
event and is based on both non-Hispanic white and African-American patients from 
community-based cohorts. Another important change has been the avoidance of non-
statin agents to lower LDL-C and to avoid cholesterol-lowering therapy altogether in 
certain groups like those on hemodialysis.
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This review provides clinicians with a concise summary 
of these and other important changes, including select clinical 
data behind the recommendations, with occasional accom-
panying controversies. As with our last guideline summary, 
clinical examples are provided to enable clinicians to adopt 
the new guidelines into their clinical practice with ease.

Global Risk Assessment and 
Calculator
The pooled cohort equations are a brand new calculator used 
for risk assessment of ASCVD events in the new guidelines.1 
The Framingham risk score, which was modified and adopted 
for ATP-III,4 was not used. The authors of the guidelines 
determined that the Framingham risk calculator only pre-
dicted coronary heart disease (CHD) events and not stroke 
outcomes and was derived exclusively from a Caucasian 
population. Many other risk calculators also have limita-
tions, including the use of nonrepresentative or historically 
dated populations, limited ethnic diversity, narrowly defined 
end points, and poor reliability. The risk calculator used in 
the new guidelines was derived from data from 5 National 
Heart, Lung, and Blood Institute–sponsored, longitudinal, 
population-based cohorts of African-American and non-
Hispanic white men and women (Atherosclerotic Risk in 
Communities, Cardiovascular Health Study, Coronary Artery 
Risk Development in Young Adults, and the original Fram-
ingham Heart Study and its offspring cohorts).

The pooled cohort equations, though externally validated, 
were not prospectively evaluated. A recent study that applied 
the risk calculator to 3 large-scale primary prevention cohorts 
(the Women’s Health Study, the Physicians’ Health Study, 
and the Women’s Health Initiative observational study) found 
that the calculator overestimated the risk for ASCVD.5 This 
recent study used a cohort of volunteer health professionals 
and women screened for other clinical trials; they were not 
representative of the United States population in that they 
were healthier than the general population and probably were 
subject to high rates of statin use.

A more recent study evaluated the risk calculator among 
a cohort of over 30,000 healthy white and African-American 
individuals enrolled in the Reasons for Geographic and Racial 
Differences in Stroke (REGARDS) study.6 The REGARDS 
study found that the observed and predicted 5-year ASCVD 
risks were similar, indicating that the risk calculator equations 
were well calibrated and also demonstrated moderate to good 
discrimination.7 Thus, the study supports the validity of the 
pooled cohort equations to inform clinical decisions about 
statin use in this group of patients.

The risk calculator assesses the risk of nonfatal myo-
cardial infarction or CHD death or fatal or nonfatal stroke 
over a 10-year period. It has been validated in white and 
African-American individuals but not in Hispanic or Asian 
individuals, and this aspect is not specifically addressed in 
the guidelines; a decision to use statins in these individuals 
must be based on the treating physician’s clinical judgment. 
A downloadable spreadsheet enabling estimation of 10-year 
and lifetime risk for ASCVD and a Web-based calculator are 
available online.8

According to the new guidelines, it is reasonable to 
assess traditional ASCVD risk factors every 4 to 6 years in 
adults aged 20 to 79 years who are free from ASCVD and 
to estimate 10-year ASCVD risk every 4 to 6 years in adults 
aged 40 to 79 years without ASCVD. Assessing 30-year or 
lifetime ASCVD risk based on traditional risk factors may 
be considered in adults aged 20 to 59 years without ASCVD 
and who are not at high short-term risk.1

Primary Prevention
A 2013 systematic review involving about 57 000 patients 
from 18 RCTs found that among patients without ASCVD, 
statins reduced the risk of ASCVD events (relative risk, 0.75) 
and all-cause mortality (odds ratio, 0.86).9 From a primary 
prevention standpoint, the new lipid guidelines identify 3 
groups of patients (all aged ≥ 21 years) with the best evidence 
of having the most benefit of ASCVD risk reduction with the 
use of a statin drug: individuals with primary elevations of 
LDL-C ≥ 190 mg/dL; individuals aged 40 to 75 years with 
diabetes (type 1 or type 2) and an LDL-C of 70 to 189 mg/
dL; and individuals aged 40 to 75 years without diabetes with 
LDL-C 70 to 189 mg/dL and an estimated 10-year ASCVD 
risk of ≥ 7.5% (based on the new risk calculator).

The benefit of a statin is less clear when the individuals 
have risk factors for ASCVD but no diabetes and the esti-
mated 10-year ASCVD risk is < 7.5%. In these individuals 
statin therapy may be indicated based on potential ASCVD 
risk benefits and adverse effects, drug–drug interactions, and 
patient preferences.

Adults aged ≥ 21 years with primary LDL-C ≥ 190 mg/dL 
should be treated with high-intensity statin therapy to achieve 
≥ 50% LDL-C reduction (Table 1). The hypercholesterolemia 
in these high-risk individuals is often genetically determined; 
family screening is especially important in this group to 
identify additional family members who would benefit from 
assessment and early treatment.

For individuals with diabetes mellitus and an LDL-C of 
70 to 189 mg/dL, moderate-intensity statin therapy (reducing 
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the LDL-C by 30% to 50%) should be initiated or continued 
for adults aged 40 to 75 years with < 7.5% 10-year risk. 
High-intensity statin therapy is reasonable for adults aged 
40 to 75 years with diabetes mellitus and ≥ 7.5% estimated 
10-year ASCVD risk unless contraindicated. Figure 1 and
Table 2 provide the details for decision making and dosing.
“Moderate” and “high” refer to the intensity of the therapy.
The decision “consider statin therapy” is based on risks/
benefits and patient preferences in those with the following
additional factors: primary LDL–C ≥ 160 mg/dL; family
history of premature ASCVD (onset age < 55 years in a first-
degree male or < 65 years in a first-degree female relative);
high-sensitivity C-reactive protein > 2 mg/L; coronary artery
calcium score ≥ 300 Agatston units or ≥ 75th percentile for

Figure 1. Recommended statin intensity for primary prevention of ASCVD.

†Applies to patients aged ≥ 21 years.
‡Applies to patients aged 40 to 75 years with type 1 or 2 DM. The estimated 10-year risk is calculated using pooled 
cohort equations.
Abbreviations: ASCVD, atherosclerotic cardiovascular disease; DM, diabetes mellitus.

Table 2. Corollary to Figure 1 for Statin Dosing Intensitya

Group Intensity of 
statin therapy

LDL-C 70–189 mg/dL, no DM + 10-yr risk ≥ 7.5%b Moderate to high

LDL-C 70–189 mg/dL + DM + 10-yr risk < 7.5%b Moderate

LDL-C 70–189 mg/dL + DM + 10-yr risk ≥ 7.5%b High

LDL -C ≥ 190 mg/dLb High

Clinical ASCVD, age ≤ 75 yrs High

Clinical ASCVD, age > 75 yrs Moderate

aApplies to patients aged ≥ 21 years.
bFor patients aged 40–75 years. Estimated 10-yr risk is calculated using pooled cohort 
equations.
Abbreviations: ASCVD, atherosclerotic cardiovascular disease; DM, diabetes mellitus; 
LDL-C, low-density lipoprotein cholesterol.

Table 1. Sample Statin Doses (mg) and Corresponding Intensity

Drug Intensity and average LDL-C improvement

Low, < 30% Moderate, 
30% to < 50%

High, ≥ 50%

Rosuvastatin 5a, 10 20, 40a

Atorvastatin 10, 20a 40b–80
Simvastatin 10a 20–40
Pravastatin 10–20 40, 80a

Lovastatin 20 40
aThese dosages are available but were not studied in the trials reviewed in the guidelines.
bDosage studied for patients unable to tolerate 80 mg; see text.
Source: American Heart Association, Inc.
Abbreviation: LDL-C, low-density lipoprotein cholesterol.

age, sex, and ethnicity; ankle-brachial index < 0.9; or elevated 
lifetime risk of ASCVD.

For individuals aged 40 to 75 years without diabetes mel-
litus or clinical ASCVD but with an LDL-C of 70 to 189 mg/
dL, the new calculator should be used to estimate 10-year 
ASCVD risk to guide initiation of statin therapy. For those 
with an estimated 10-year ASCVD risk ≥ 7.5%, therapy 
with moderate-to-high-intensity statin dosing is recom-
mended. For those with an estimated 10-year ASCVD risk 
of 5% to < 7.5%, treatment with a moderate-intensity statin 
may be recommended (grade B evidence, expert opinion). 
Among these groups of individuals, the potential ASCVD 
risk reduction benefit, adverse effects (new-onset diabetes, 
myopathy, and hemorrhagic stroke), drug–drug interactions, 
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and patient preferences should be discussed (see Risks and 
Safety, below). Additionally, in individuals aged 40 to 75 
years with < 5% estimated 10-year ASCVD risk, the net 
benefit from statin therapy over a 10-year period is small 
and statins are not recommended.

For patients who do not fall into a statin benefit group or in 
whom the decision to begin therapy is unclear, the following 
additional factors may also be considered to inform treatment 
decisions in the assessment of ASCVD risk: primary LDL-C 
> 160 mg/dL or other evidence of genetic hyperlipidemias;
family history of premature ASCVD with onset age < 55
years in a first-degree male relative or < 65 years in a first-
degree female relative; high-sensitivity C-reactive protein
> 2 mg/L; coronary artery calcium score ≥ 300 Agatston
units or ≥ 75th percentile for age, sex, and ethnicity; ankle
brachial index < 0.9; and elevated lifetime risk of ASCVD.

No primary prevention RCT data were available for indi-
viduals aged 21 to 39 years, and few data were available for 
individuals aged > 75 years. For individuals aged > 75 years 
without diabetes or clinical evidence of ASCVD but with 
an LDL-C of 70 to 189 mg/dL, a recommendation (grade B 
evidence, expert opinion) is made to use the new calculator 
to estimate that patient’s 10-year ASCVD risk.

The new guidelines recommend statin therapy for 
individuals most likely to benefit (ASCVD risk reduction) 
based on the estimated 10-year risk of ASCVD regardless 
of their gender or ethnicity. The absolute benefit of statins is 
proportional to baseline ASCVD risk. Statin therapy based 
on estimated 10-year ASCVD risk avoids the overtreatment 
of lower risk groups such as younger, non-Hispanic white 
women, who, despite moderate elevations in LDL-C, are 
typically not at significantly increased risk for ASCVD in 
the absence of other risk factors. However, African-American 
women and men who are at significantly higher ASCVD 
risk with the same degree of LDL-C elevation require statin  
therapy.

Some have suggested that the new lipid guidelines could 
result in more than 45 million middle-aged Americans with-
out ASCVD being recommended for statin therapy with a 
10-year ASCVD risk of > 5% but < 10% (based on the risk
calculator). This will amount to treating about 1 in every 3
American adults5; some of these people are already on statins.

LDL-C and Non–HDL-C 
Treatment Goals
The expert panel did not find any RCT evidence to sup-
port titrating cholesterol-lowering drug therapy to achieve 
optimal LDL-C or non–high-density lipoprotein cholesterol 

(HDL-C) levels because the clinical trials were fixed-dose 
trials. Thus, the panel does not recommend treating to a target  
LDL-C.

According to the authors of the new guidelines, it is 
purported that the use of LDL-C targets may result in under-
treatment with evidence-based statin therapy or overtreatment 
with non-statin drugs not shown to have any ASCVD risk 
reduction benefits from RCTs. Therefore, given the absence 
of data on titration of drug therapy to specific goals, no rec-
ommendations are made for or against specific LDL-C or 
non–HDL-C goals for the primary or secondary prevention 
of ASCVD.

In the Atherothrombosis Intervention in Metabolic Syn-
drome with Low HDL/High Triglycerides (AIM-HIGH) 
study, the additional reduction in non–HDL-C (as well as 
additional reductions in apolipoprotein B, lipoprotein [a], 
and triglycerides in addition to HDL-C increases) levels 
with niacin therapy did not further reduce ASCVD risk in 
individuals treated to LDL-C levels of 40 to 80 mg/dL.10 
In the Action to Control Cardiovascular Risk in Diabetes 
(ACCORD) study, adding fenofibrate in individuals with 
diabetes did not impact outcomes,11 although a subgroup 
analysis did indicate that among individuals with elevated 
triglycerides and low HDL-C, fenofibrate reduced ASCVD 
events. This needs to be confirmed in an RCT.

Diet, Exercise, and Healthy 
Lifestyles
To facilitate LDL-C lowering, grade A recommendations 
were made to consume a dietary pattern that accomplishes 
the following: emphasizes intake of vegetables, fruits, and 
whole grains; includes low-fat dairy products, poultry, fish, 
legumes, nontropical vegetable oils, and nuts; and limits 
intake of sweets, sugar-sweetened beverages, and red meats. 
Additionally, the diet should aim to achieve 5% to 6% of 
calories from saturated fat and reduce the percent of calories 
from saturated and trans fat.12

In general, adults should engage in aerobic physical 
activity (to reduce LDL-C and non–HDL-C) 3 or 4 ses-
sions a week, lasting on average 40 minutes per session and 
involving moderate-to-vigorous intensity physical activity. 
Among adults, aerobic physical activity, as compared with 
control interventions, reduces LDL-C 3.0 to 6.0 mg/dL and 
non–HDL-C 6 mg/dL on average but has no consistent effect 
on triglycerides or HDL-C. Resistance training, as compared 
with control interventions, reduces LDL-C, triglycerides, and 
non–HDL-C by 6 to 9 mg/dL on average but has no effect 
on HDL-C.12
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Role of Hypertriglyceridemia
Hypertriglyceridemia has been known to be associated with 
cardiovascular disease (CVD), but this association remains 
controversial. It has been difficult to differentiate the effects 
of elevated triglycerides as a direct cause of CVD or as a 
biomarker of risk that segregates with other risk markers 
such as high LDL-C and low HDL-C. A consensus statement 
from the American Heart Association in 2011 reaffirmed that 
triglycerides are not directly atherogenic but represents an 
important biomarker of CVD risk because of its association 
with atherogenic remnant particles and apolipoprotein C-III.13 
Marked elevation of triglycerides > 1000 mg/dL may occur 
with familial hypertriglyceridemia and are well known to be 
associated with pancreatitis, eruptive xanthoma, and lipemia 
retinalis. Secondary causes of hypertriglyceridemia should 
be evaluated, including a sedentary lifestyle, obesity, uncon-
trolled type 2 diabetes mellitus, chronic excessive alcohol 
use, and certain medications such as oral contraceptives or 
oral formulations of estrogen-containing hormone replace-
ment therapy. Therapy should be directed at any potential 
secondary cause, and drugs may be considered when the 
triglycerides are > 500 mg/dL.13

Role of Secondary Causes of 
Hyperlipidemia
According to the new guidelines, secondary causes of 
hyperlipidemia often contribute to the magnitude of the 
hyperlipidemia and should be evaluated and treated appro-
priately, particularly in individuals with LDL-C ≥ 190 mg/
dL and triglycerides ≥ 500 mg/dL,1 although any degree of 
hyperlipidemia should prompt a search for secondary causes. 
In a retrospective chart review from a US lipid specialty 
clinic, the most frequently encountered secondary condi-
tions were excessive alcohol intake, uncontrolled diabetes 
mellitus, and overt albuminuria.14 Other secondary causes 
of hyperlipidemia most likely encountered in clinical prac-
tice include pregnancy, end-stage renal disease, nephrotic 
syndrome, hypothyroidism, excessive alcohol consumption, 
obstructive liver disease, and medications (in particular, 
thiazide diuretics, β-blockers, corticosteroids, oral contracep-
tives, testosterone, selective estrogen receptor modulators 
[tamoxifen or raloxifene], isotretinoin, bile acid binding 
resins, immunosuppressants [cyclosporine], antipsychotics, 
and HIV protease inhibitors).15,16

Use of Surrogate Markers
The new guidelines appear to de-emphasize the use of sur-
rogate markers. According to the new guidelines, if, after 

quantitative risk assessment, a risk-based treatment decision 
is uncertain, assessment of ≥ 1 of the following surrogate 
markers may be considered to inform treatment decision-
making: high sensitivity C-reactive protein ≥ 2 mg/L, coro-
nary artery calcium score ≥ 300 Agatston units or ≥ 75th 
percentile for age sex and ethnicity, or ankle brachial index 
< 0.9. The contribution to risk assessment for a first ASCVD 
event using apolipoprotein B, chronic kidney disease, albu-
minuria, or cardiorespiratory fitness is uncertain at present. 
Carotid intima media thickness is not recommended for 
routine measurement in clinical practice for risk assessment 
for a first ASCVD event. Coronary artery calcium scoring 
is expensive and is associated with significant radiation 
exposure.

Secondary Prevention
In those with established ASCVD, trials consistently show 
benefit using statins in men and women, decreasing total mor-
tality and the number of fatal and nonfatal ASCVD events. 
Here clinical ASCVD is defined as vascular disease affecting 
arteries of the limbs (peripheral arterial disease or revascular-
ization), brain (stroke or transient ischemic attack presumed 
to be of atherosclerotic origin) or heart (acute coronary syn-
drome or history of myocardial infarction, stable or unstable 
angina, or revascularization). An updated meta-analysis of the 
Cholesterol Treatment Trialists’ Collaboration showed a 22% 
decrease in ASCVD risk with a 39 mg/dL drop in LDL-C.17 
Though the usage of statins for secondary prevention seems 
routine, recent trials found a surprisingly low percentage of 
patients on therapy after myocardial infarction or transient 
ischemic attack (25% and < 3%, respectively).18,19

Regarding secondary prevention data, no trials were 
identified that compared 2 different statin doses or 2 dif-
ferent LDL-C goals. Therefore, patients should be on high-
intensity therapy if tolerated, which has been shown to 
improve outcomes over moderate-intensity therapy (Table 
1). Because of limited data comparing patients with moder-
ate- versus high-intensity therapy in patients aged > 75 years, 
the guidelines recommend starting or continuing at moder-
ate intensity, which has been shown to be beneficial over  
controls.

Statin Intensity
The guidelines do away with specific LDL targets and 
instead, for secondary prevention, focus on the intensity of 
statin therapy. This is based on the panel’s analysis showing 
that most trials of statin therapy used fixed doses and did not 
titrate to specific LDL goals. Although some trials did allow 
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dosage adjustments, this was primarily to optimize therapy, 
not specifically to reach target LDL levels.

Using a variety of analyses,17 high-intensity therapy has 
been defined as the dosage that would lead to an average LDL 
reduction ≥ 50%, moderate-intensity therapy as a reduction 
of 30% to < 50%, and low-intensity therapy as a reduction 
of < 30%. See Table 1 for dosing examples of select statins.

Although atorvastatin 40 mg may be considered high 
intensity, only 1 trial20 used this dosage, in particular for 
patients unable to tolerate 80 mg. Therefore, when deciding 
whether to titrate up patients on 40 mg, the risks and benefits 
should be analyzed. Figure 1 further identifies which of 
the above primary prevention groups should be on moder-
ate versus high-intensity statin therapy (see Table 2 for an 
alternate categorization). For patients with clinical ASCVD, 
high-intensity therapy should be initiated. If they are unable 
to tolerate this regimen or are > 75 years old, moderate-
intensity therapy may be substituted.

Baseline Evaluation and Monitoring
When initiating statin therapy, clinicians should consider 
obtaining baseline measurements of creatine phosphokinase 
(reasonable for those at risk) and hepatic transaminase, spe-
cifically alanine aminotransferase. These levels should not 
be routinely monitored unless patients demonstrate signs 
or symptoms of muscle involvement or acute liver injury. 
A second lipid panel should be checked 4 to 12 weeks after 
initiation to monitor adherence and effect. Reevaluation may 
further continue every 3 to 12 months thereafter.

Risks and Safety
For patients with significant comorbidities including renal 
and hepatic disease, history of hemorrhagic stroke, significant 
drug interactions, age > 75 years, or those of Asian ancestry, 
caution should be used in selecting the proper dosage and 
intensity of therapy. In general, specifically for rosuvastatin, 
the starting dose for patients of Asian ancestry should be 
5 mg.21

Side effects of statins should not be minimized. Although 
there is a concern about an increased risk of diabetes that 
seems dose-dependent (ranging from approximately 0.1 to 
0.3 new cases per 100 patient-years on treatment),22,23 the 
potential benefit of decreasing ASCVD must be weighed. 
Prior to initiation and while on therapy, patients should be 
screened for diabetes according to current guidelines.24

Patients may complain of significant myalgias (∼0.01 
excess case per 100).17 Although creatine phosphokinase 
levels may be normal, some patients with myalgias have 

demonstrated underlying muscle damage on biopsy.25 There-
fore, patients with these complaints should be evaluated and 
monitored closely.

The risk for hemorrhagic stroke is also very small, on the 
order of approximately 0.01 excess cases per 100. Although 
slightly higher rates of hemorrhagic stroke have been seen 
in a more intense/statin group (11%) compared with a less 
intense/control group (8%), the relative risk was not statis-
tically significant.17 Proper risk/benefit analyses should be 
performed in patients with a history of hemorrhagic strokes.

Providers should also be aware that statins carry a cat-
egory X warning, so patients must not be pregnant, nursing, 
or of childbearing potential unless appropriate contraceptive 
methods are followed.

High-intensity therapy increases the risk of amino-
transaminase elevation > 2 times the upper limit of normal 
compared with that of moderate intensity. However, for the 
trials analyzed in the guidelines, no cases of fulminant hepatic 
failure were reported.

Simvastatin 80 mg should be avoided because of a high 
risk of myopathy and little benefit > 40 mg. If a patient has 
been on this dose for > 1 year with no side effects, then an 
exception may be made. In addition, there are important 
interactions with common medications. No more than 10 mg 
should be used with verapamil or diltiazem and no more 
than 20 mg should be used with amlodipine. In 2011, the 
US Food and Drug Administration (FDA) issued a warning 
with label changes.26

Statin Intolerance
Managing patients who appear to be intolerant to statin 
therapy due to muscle symptoms remains a challenge. Fre-
quently, myalgias may be caused or exacerbated by other 
factors, for example, exercise,27 other underlying or undiag-
nosed medical problems, or medication interactions. A recent 
small study28 was unable to show statistically significant 
higher myalgia symptoms with repeated statin challenge 
compared with placebo.

If other causes have been evaluated and ruled out, and 
statin-associated myalgia has truly been established, it is 
reasonable to switch the patient to a lower dose of another 
statin and slowly titrate up to the target dose as long as the 
patient tolerates it. If symptoms persist and the indications 
warrant, other statins can be tried until true class intolerance 
has been demonstrated. The addition of coenzyme Q10 may 
be used to mitigate symptoms, although the evidence for its 
benefit is lacking.29 Otherwise, non-statin agents may be 
tried as noted below.
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Effect in Heart Failure
The guidelines make no specific recommendations for 
patients with heart failure, in particular those with New 
York Heart Association class II to IV disease, mainly due 
to limited data. No RCT has shown mortality benefit in this 
group, although the Controlled Rosuvastatin Multinational 
Study in Heart Failure (CORONA) study did show reduced 
cardiovascular hospitalizations.30 The Effect of Rosuvastatin 
in Patients with Chronic Heart Failure (GISSI-HF) study 
showed no benefit in either mortality or hospitalizations.31 
Thus the guidelines do not recommend statins in patients 
with heart failure with New York Heart Association class 
II and higher.

Effect in Chronic Kidney  
Disease/End-Stage Renal Disease
No recommendations were made for patients with chronic 
kidney disease (CKD) or end-stage renal disease due to 
conflicting or lack of robust data. Using a combination of 
ezetimibe and simvastatin, the Study of Heart and Renal 
Protection (SHARP) trial did show a reduction in CVD 
events in those with CKD and without CVD but not in 
patients on hemodialysis or with CVD.32 Other studies 
have demonstrated mixed results in patients with end-stage  
renal disease.33,34 Two meta-analyses have shown potential 
benefit,35,36 but further trials are needed to better identify 
which groups might have improved outcomes.

Non-Statin Agents
In higher risk individuals, alternative agents may be 
considered if the potential benefits outweigh the risk of 
adverse effects. These agents may be used in conjunc-
tion with statins for those who have suboptimal response 
or as substitutes in those who are intolerant. Lifestyle 
modification and adherence should first be reemphasized. 
However, it should be noted that as of yet, there are no data 
to support reduction of ASCVD events (with an accept-
able safety profile) by adding non-statin medications to 
high-intensity statin therapy. In addition, no studies were 
identified assessing ASCVD outcomes in statin-intolerant  
patients.

Niacin
Slow-release and immediate-release niacin can improve 
LDL-C, HDL-C, and triglyceride levels but may increase 
rates of atrial fibrillation, gout, and gastrointestinal side 
effects. Flushing is a common side effect but more common 

with the immediate-release preparations. In a small second-
ary prevention trial, the slow-release version was associated 
with lower rates of major clinical events, although the study 
was not powered to detect a reduction.37 In a larger study of 
secondary prevention, although slow-release niacin improved 
lipid fractions added to simvastatin, an improvement in CVD 
events was not seen.10

Ezetemibe
Currently, there are no data for ezetemibe in monotherapy. 
Combined with simvastatin, trials have shown CVD reduc-
tion in those with aortic stenosis38 and CKD32 (both primary 
prevention trials), but not in patients with CVD or on 
hemodialysis.

Cholestyramine
In a primary prevention trial of relatively healthy patients, 
cholestyramine showed modest improvement in LDL-C and 
CHD events.39

Fibric Acid Derivatives
These agents mostly work by lowering triglyceride levels, 
although there may be some improvement in HDL and LDL. 
Gemfibrozil, in those with or without CHD, reduced CHD 
compared with placebo.40,41 Fenofibrate improved CVD 
events compared with placebo in those without but not in 
those with CVD.42 However, when added to statins, it did 
not improve overall CVD events in either group.11

Omega-3 Fatty Acids
Omega-3 fatty acids lower triglyceride levels, and, in those 
with and without CHD, decrease CHD compared with statin 
alone.43

Red Yeast Rice Extract
Red yeast rice extract (Monascus purpureus) has been used 
as an herbal remedy in China for centuries with lovastatin 
and other similar compounds as its active agents. It is widely 
available in the United States as a dietary supplement; as 
such, it is not a regulated product. A small trial has shown 
improvement in lipid levels, and it was well tolerated even 
in statin-intolerant patients.44

Controversies
The guideline authors acknowledge that for several patient 
groups, such as patients aged < 40 years or those with 
increased ASCVD risk (for example, HIV-infected patients), 
there is a paucity of clinical trial evidence upon which to 
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make recommendations. Many patients may in fact be under-
treated if the guidelines are followed rigidly. For example, 
certain patients without diabetes but with LDL-C levels in 
the 180s or lower may be at high risk and warrant therapy 
for primary prevention.

The most controversial element of the new guidelines 
seems to be the endorsed risk calculator. Based on 3 addi-
tional cohorts of patients, experts have demonstrated that 
the calculator substantially overestimates a patient’s risk of 
a first ACVSD event by 75% to 150%.5 Thus, reliance on 
the new calculator could result in many statin prescriptions 
written for primary prevention for those in whom it is not 
necessary or proven to be effective. A new study from the 
Netherlands casts doubt upon the generalizability of risk 
prediction equations.45

Some authors believe that the 7.5% threshold set for 
high-intensity statin in primary prevention should be raised 
to 10% to 15% based on trials showing that many patients 
with average risk of coronary disease may not benefit from 
statins.46 Other experts believe that lipid targets are still 
beneficial in high-risk patients and should not be abandoned 
altogether.47 For example, in the Treatment to New Targets 
(TNT) Study, 10 001 patients with stable coronary artery 
disease whose baseline LDL-C levels were already < 130 mg/
dL and achieved mean LDL-C of 77 mg/dL on atorvastatin 
had fewer cardiovascular events relative to patients who only 
achieved a mean of 101 mg/dL with higher dosing.48 This 
further illustrates that some patients who are on high-intensity 
statin therapy for secondary prevention may still benefit from 
additional LDL-C lowering. Where the evidence is less robust 
or where there are gaps, the provider is urged to use clinical 
judgment and to tailor therapy to the individual, keeping in 
mind that these are guides that only start the conversation 
on how to treat patients.

Finally, the American Association of Clinical Endocri-
nologists does not endorse the new guidelines.49

Case Examples Using the 
New Guidelines
Here is a list of case examples for which you are asked to 
select the appropriate therapy based on the new guidelines. 
The answers are provided below, with brief comments on 
the decision-making rationale.

For each case, choose one of the following answers:

A.  High-intensity statin
B.  Moderate or moderate-to-high intensity statin
C.  No statin or no recommendation

1. A 54-year-old African-American woman, nonsmoker
with history of myocardial infarction

2. A 76-year-old African-American woman, smoker
with history of femoral-popliteal bypass for periph-
eral vascular disease

3. A 54-year-old white man, nonsmoker, systolic blood
pressure (SBP) 142 on amlodipine, total cholesterol
(TC) 250, HDL-C 38, LDL-C 170

4. A 35-year-old white woman with type 1 diabetes,
nonsmoker, SBP 110 on lisinopril, TC 201, HDL-C
49

5. A 45-year-old white man with type 2 diabetes, non-
smoker, SBP 128 not treated, TC 190, HDL-C 52

6. A 60-year-old African-American man, nonsmoker,
SBP 138 not treated, TC 250, HDL-C 40, LDL-C
192

7. A 53-year-old African-American man with type
3 diabetes, smoker, SBP 145 on 3 blood pressure
medications, TC 159, HDL-C 55, LDL-C 90

8. A 42-year-old white woman, smoker, SBP 134 not
treated, TC 229, HDL-C 50, LDL-C 162, father died
of myocardial infarction at age 54

9. A 42-year-old African-American man, nonsmoker,
SBP 122 not treated, TC 240, HDL-C 40, LDL-C
75, fasting triglycerides 625, no secondary causes
of dyslipidemia, no diabetes

10. A 50-year-old white woman, nonsmoker, ischemic
cardiomyopathy with ejection fraction 30% with
mild dyspnea on exertion, SBP not treated, TC 290,
HDL-C 45, LDL-C 140

11. A 62-year-old white woman, nonsmoker, SBP 115
not treated, TC 200, HDL-C 49, LDL-C 120

12. A 62-year-old Hispanic woman, smoker, SBP 125
not treated, TC 200, HDL-C 49, LDL-C 120

Answers
1. A: ASCVD
2. B: ASCVD but > 75 years old
3. A: 10-year risk 11.8%
4. C: Age < 40 years
5. B: Diabetic with 10-year risk < 7.5%
6. A: LDL-C ≥ 190
7. A: Diabetic with 10-year risk > 7.5%
8. Consider B: LDL-C > 160 with family history of

premature cardiac disease
9. C: Consider fibrate, prescription fish oil, or niacin

10. C: No recommendation in ischemic systolic heart
failure patients
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11. C: 10-year risk < 7.5%
12. C or consider B: Hispanic patient, and risk calculator

has not been validated for this ethnic group

Conclusion
Clearly there are many limitations of the new guidelines, 
primarily related to the dearth of clinical trial data supporting 
recommendations in certain areas. For example, alternative 
treatment strategies for ASCVD have not been fully explored, 
such as apolipoprotein goals to guide therapy, and more 
randomized trials exploring the benefits of adding non-statin 
agents to statins are needed. Prospective validations of the 
new risk calculator are also warranted, particularly in vari-
ous ethnic groups.

The guideline authors label other areas as high priority for 
research, including randomized trials to evaluate therapy for 
patients aged > 75 years for primary prevention of ASCVD, 
and clinical outcomes of new-onset diabetes provoked by 
statins.

Relative to older guidelines (ATP-III),4 the 2013 Ameri-
can College of Cardiology/American Heart Association 
guidelines are simpler and will likely improve the care of 
high-risk patients. As compared with older ones, the new 
guidelines are estimated to increase the number of US adults 
receiving or eligible for statin therapy from 43.2 million 
(37.5%) to 56 million (48.6%), the majority of whom would 
be patients without cardiovascular disease. The 10-year 
risk calculator will be the largest driver of this increment, 
especially in men aged 60 to 75 years who are without 
cardiovascular disease and whose statin therapy rate could 
increase to as high as 87%.50

It remains to be seen if this large uptake in statin use, as 
a consequence of the new guidelines, will fulfill its ultimate 
goal: to drive down cardiovascular mortality.
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