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2018 AHA/ACC Guidelines on the
Management of Blood Cholesterol
• TOP 10 TAKE HOME MESSAGES TO REDUCE
RISK OF ATHEROSCLEROTIC CARDIOVASCULAR
DISEASE THROUGH CHOLESTEROL
MANAGEMENT.

TOP 10 TAKE HOME MESSAGES
1. In all individuals, emphasize a heart‐healthy
lifestyle across the life course.
A healthy lifestyle reduces atherosclerotic cardiovascular
disease (ASCVD) risk at all ages. In younger individuals, healthy
lifestyle can reduce development of risk factors and is the
foundation of ASCVD risk reduction.
In young adults 20 to 39 years of age, an assessment of lifetime
risk facilitates the clinician–patient risk discussion (see No. 6)
and emphasizes intensive lifestyle efforts. In all age groups,
lifestyle therapy is the primary intervention for metabolic
syndrome.

TOP 10 TAKE HOME MESSAGES
2. In patients with clinical ASCVD, reduce low‐
density lipoprotein cholesterol (LDL‐C) with
high‐intensity statin therapy or maximally
tolerated statin therapy.
The more LDL‐C is reduced on statin therapy, the greater
will be subsequent risk reduction.
Use a maximally tolerated statin to lower LDL‐C levels by
≥50%.

TOP 10 TAKE HOME MESSAGES
3. In very high‐risk ASCVD, use a LDL‐C threshold of 70
mg/dL (1.8 mmol/L) to consider addition of nonstatins
to statin therapy.
•
•
•

Very high‐risk includes a history of multiple major ASCVD events or 1
major ASCVD event and multiple high‐risk conditions.
In very high‐risk ASCVD patients, it is reasonable to add ezetimibe to
maximally tolerated statin therapy when the LDL‐C level remains ≥70
mg/dL (≥1.8 mmol/L).
In patients at very high risk whose LDL‐C level remains ≥70 mg/dL (≥1.8
mmol/L) on maximally tolerated statin and ezetimibe therapy, adding
a PCSK9 inhibitor is reasonable,
although the long‐term safety (>3 years) is uncertain and cost‐
effectiveness is low at mid‐2018 list prices.

Table 4. Very High‐Risk* of Future
ASCVD Events
Major ASCVD Events
Recent ACS (within the past 12 mo)
History of MI (other than recent ACS event listed above)
History of ischemic stroke
Symptomatic peripheral arterial disease (history of
claudication with ABI <0.85, or previous revascularization or
amputation)

Table 4 continued
High‐Risk Conditions
Age ≥65 y
Heterozygous familial hypercholesterolemia
History of prior coronary artery bypass surgery or percutaneous coronary
intervention outside of the major ASCVD event(s)
Diabetes mellitus
Hypertension
CKD (eGFR 15‐59 mL/min/1.73 m2)
Current smoking
Persistently elevated LDL‐C (LDL‐C ≥100 mg/dL [≥2.6 mmol/L]) despite
maximally tolerated statin therapy and ezetimibe
History of congestive HF

TOP 10 TAKE HOME MESSAGES
4. In patients with severe primary hypercholesterolemia
(LDL‐C level ≥ 190 mg/dL[≥4.9 mmol/L]) without
calculating 10‐year ASCVD risk, begin high‐intensity
statin therapy .
•If the LDL‐C level remains ≥100 mg/dL (≥2.6 mmol/L),

adding ezetimibe is reasonable

• If the LDL‐C level on statin plus ezetimibe remains ≥100 mg/dL
(≥2.6 mmol/L) & the patient has multiple factors that increase
subsequent risk of ASCVD events, a PCSK9 inhibitor may be
considered,
although the long‐term safety (>3 years) is uncertain and economic value
is low at mid‐2018 list prices.

TOP 10 TAKE HOME MESSAGES
5. In patients 40 to 75 years of age with diabetes
mellitus and LDL‐C ≥70 mg/dL (≥1.8 mmol/L),
start moderate‐intensity statin therapy
without calculating 10‐year ASCVD risk.
In patients with diabetes mellitus at higher risk,
especially those with multiple risk factors or
those 50 to 75 years of age, it is reasonable to
use a high‐intensity statin to reduce the LDL‐C
level by ≥50%.

TOP 10 TAKE HOME MESSAGES
6. In adults 40 to 75 years of age evaluated for primary
ASCVD prevention, have a clinician–patient risk
discussion before starting statin therapy.
Risk discussion should include a review of major risk
factors (e.g., cigarette smoking, elevated blood pressure, (LDL‐C),
hemoglobin A1C [if indicated], and calculated 10‐year risk of ASCVD);

•
•
•
•
•

the presence of risk‐enhancing factors (see No. 8);
the potential benefits of lifestyle and statin therapies;
the potential for adverse effects and drug–drug interactions;
the consideration of costs of statin therapy; and
the patient preferences & values in shared decision‐making.

TOP 10 TAKE HOME MESSAGES
7. In adults 40 to 75 years of age without diabetes
mellitus and with LDL‐C levels ≥70 mg/dL (≥1.8
mmol/L), at a 10‐year ASCVD risk of ≥7.5%, start a
moderate‐intensity statin if a discussion of treatment
options favors statin therapy.
Risk‐enhancing factors favor statin therapy (see No. 8).
If risk status is uncertain, consider using coronary artery

calcium (CAC) to improve specificity (see No. 9). If
statins are indicated, reduce LDL‐C levels by ≥30%, and
if 10‐year risk is ≥20%, reduce LDL‐C levels by ≥50%.

Pooled Cohort equation

http://clincalc.com/Cardiology/ASCVD/PooledCohort.aspx

TOP 10 TAKE HOME MESSAGES
8. In adults 40 to 75 years of age without diabetes mellitus and
10‐year risk of 7.5% to 19.9% (intermediate risk), risk‐
enhancing factors favor initiation of statin therapy (see No. 7).

Risk‐enhancing factors may favor statin therapy in
patients at 10‐year risk of 5‐7.5% (borderline risk)

Table 6. Risk‐Enhancing Factors for Clinician–Patient
Risk Discussion
Risk‐Enhancing Factors









Family history of premature ASCVD (males, age <55 y; females, age <65 y)
Primary hypercholesterolemia (LDL‐C, 160–189 mg/dL [4.1–4.8 mmol/L); non–HDL‐
C 190–219 mg/dL [4.9–5.6 mmol/L])*
Metabolic syndrome (increased waist circumference, elevated triglycerides [>175
mg/dL], elevated blood pressure, elevated glucose, and low HDL‐C [<40 mg/dL in
men; <50 in women mg/dL] are factors; tally of 3 makes the diagnosis)
Chronic kidney disease (eGFR 15–59 mL/min/1.73 m2 with or without albuminuria;
not treated with dialysis or kidney transplantation)
Chronic inflammatory conditions such as psoriasis, RA, or HIV/AIDS
History of premature menopause (before age 40 y) and history of pregnancy‐
associated conditions that increase later ASCVD risk such as preeclampsia
High‐risk race/ethnicities (e.g., South Asian ancestry)

Table 6 continued
Risk‐Enhancing Factors
 Lipid/biomarkers: Associated with increased ASCVD risk
o Persistently* elevated, primary hypertriglyceridemia (≥175 mg/dL);
o If measured:
 Elevated high‐sensitivity C‐reactive protein (≥2.0 mg/L)
 Elevated Lp(a): A relative indication for its measurement is family
history of premature ASCVD. An Lp(a) ≥50 mg/dL or ≥125 nmol/L
constitutes a risk‐enhancing factor especially at higher levels of Lp(a).
 Elevated apoB ≥130 mg/dL: A relative indication for its measurement
would be triglyceride ≥200 mg/dL. A level ≥130 mg/dL corresponds to
an LDL‐C >160 mg/dL and constitutes a risk‐enhancing factor
 ABI <0.9

TOP 10 TAKE HOME MESSAGES
9. In adults 40 to 75 years of age without diabetes
mellitus and with LDL‐C levels ≥70 mg/dL‐ 189
mg/dL (≥1.8‐4.9 mmol/L), at a 10‐year ASCVD risk of
≥7.5% to 19.9%, if a decision about statin therapy is
uncertain, consider measuring CAC.
• If CAC is zero, treatment with statin therapy may be withheld or
delayed, except in cigarette smokers, those with diabetes mellitus,
and those with a strong family history of premature ASCVD.
• A CAC score of 1 to 99 favors statin therapy, especially in those ≥55
years of age.
• For any patient, if the CAC score is ≥100 Agatston units or ≥75th
percentile, statin therapy is indicated unless otherwise deferred by
the outcome of clinician–patient risk discussion.

Table 8. Selected Examples of Candidates for CAC Measurement
Who Might Benefit From Knowing Their CAC Score Is Zero
CAC Measurement Candidates Who Might Benefit from Knowing Their CAC
Score Is Zero
 Patients reluctant to initiate statin therapy who wish to understand their
risk and potential for benefit more precisely
 Patients concerned about need to reinstitute statin therapy after
discontinuation for statin‐associated symptoms
 Older patients (men, 55‐80 y of age; women, 60‐80 y of age) with low
burden of risk factors who question whether they would benefit from
statin therapy
 Middle‐aged adults (40‐55 y of age) with PCE‐calculated 10‐year risk of
ASCVD 5% to <7.5% with factors that increase their ASCVD risk, although
they are in a borderline risk group

TOP 10 TAKE HOME MESSAGES
10. Assess adherence and percentage response to LDL‐C–
lowering medications and lifestyle changes with
repeat lipid measurement 4 to 12 weeks after statin
initiation or dose adjustment, repeated every 3 to 12
months as needed.
• Define responses to lifestyle and statin therapy by
percentage reductions in LDL‐C levels compared with
baseline.
• In ASCVD patients at very high‐risk, triggers for adding
non‐statin drug therapy are defined by threshold LDL‐C
levels ≥70 mg/dL (≥1.8 mmol/L) on maximal statin
therapy (see No. 3).

High-, Moderate-, and LowIntensity Statin Therapy
High Intensity

Moderate Intensity Low Intensity

LDL‐C lowering†

≥50%

30%–49%

<30%

Statins

Atorvastatin (40
mg‡) 80 mg
Rosuvastatin 20
mg (40 mg)

Atorvastatin 10
mg (20 mg)
Rosuvastatin (5
mg) 10 mg
Simvastatin 20–40
mg§

Simvastatin 10 mg

…

Pravastatin 40
mg (80 mg)
Lovastatin 40
mg (80 mg)
Fluvastatin XL 80
mg
Fluvastatin 40 mg
BID
Pitavastatin 1–4 mg

Pravastatin 10–20
mg
Lovastatin 20 mg
Fluvastatin 20–40 mg

Table 11. Statin‐Associated Side Effects
Statin‐Associated Side Effects

Frequency

Predisposing Factors

Quality of Evidence

Statin‐associated muscle symptoms (SAMS)
Myalgias (CK Normal)

Infrequent (1% to 5%) in RCTs;
frequent (5% to 10%) in
observational studies and clinical
setting

Myositis/myopathy
(CK > ULN) with
concerning symptoms or
objective weakness
Rhabdomyolysis
(CK >10× ULN + renal
injury)
Statin‐associated
autoimmune myopathy
(HMGCR antibodies,
incomplete resolution)
New‐onset diabetes
mellitus

Rare

Age, female sex, low body mass RCTs
cohorts/observational
index, high‐risk medications
(CYP3A4 inhibitors, OATP1B1
inhibitors), comorbidities (HIV,
renal, liver, thyroid, preexisting
myopathy), Asian ancestry,
excess alcohol, high levels of
physical activity, and trauma
RCTs
cohorts/observational

Rare

RCTs
cohorts/observational

Rare

Case reports

Diabetes mellitus risk
Depends on population; more
factors/metabolic syndrome
frequent if diabetes mellitus risk
High‐intensity statin therapy
factors are present, such as body
mass index ≥30, fasting blood sugar
≥100 mg/dL; metabolic syndrome,
or A1c ≥6%.

RCTs/meta‐analyses

Table 11. Statin‐Associated Side Effects
Statin‐Associated Side
Effects
Frequency
Liver
Transaminase elevation
3× ULN
Infrequent

Hepatic failure
Rare
Central nervous system
Memory/cognition
Rare/unclear

Cancer

No definite association

Predisposing Factors

Quality of Evidence

RCTs/
cohorts/observational
Case reports

Case reports; no
increase in
memory/cognition
problems in 3 large‐scale
RCTs
RCTs/meta‐analyses

Table 11. Statin‐Associated Side Effects

Statin‐Associated
Side Effects
Other
Renal function
Cataracts
Tendon rupture
Hemorrhagic stroke
Interstitial lung
disease
Low testosterone

Frequency
Unclear/unfounded
Unclear
Unclear/unfounded
Unclear
Unclear/unfounded
Unclear/unfounded

Predisposing
Factors

Quality of Evidence

Ezetimibe
• Ezetimibe inhibits the absorption of cholesterol
by the intestine thereby resulting in modest
decreases in LDL‐C levels
• primarily used in combination with statin therapy
• may also be used as monotherapy
• drug of choice in patients with the rare genetic
disorder sitosterolemia
• relatively inexpensive as it is now a generic drug.

IMPROVE-IT

PCSK9 inhibitors

Fourier trial

ODYSSEY outcomes trial
18,924 patients
with ACS within
12 months and
LDL>70 on statin
followed for
median 2.8
years

Prim endpoint:
death from CHD,
nonfatal MI,
ischemic stroke,
unstable angina

Plaque regression‐ GLAGOV trial
Evolocumab on
background of
statin therapy
produced
robust lowering
of LDL and
plaque
regression by
IVUS.

Economic Value Considerations:
PCSK9 Inhibitors

PCSK9 inh Adverse Effects
•
•
•
•

Injection-site reactions, generally mild
Nasopharyngitis
No increased signal for hepatotoxicity
No increase in muscle-related complaints or
increase in muscle enzymes compared to
ezetimibe
• No clinically significant drug-drug interactions
• No increased risk of cognitive impairment

Fish oil (Omega 3 fatty acids)

JELIS TRIAL
• 18645 PATIENTS
(70% WOMEN)
average age 61
years
• Total chol>250
• Statin alone vs
statin+EPA
• 5 year study
• EPA reduced
cardiac events by
19%

The STRENGTH Randomized Clinical
Trial
• Among statin‐treated patients at high
cardiovascular risk, the addition of omega‐3 CA,
compared with corn oil, to usual background
therapies resulted in no significant difference in a
composite outcome of major adverse
cardiovascular events.
• These findings do not support use of this omega‐
3 fatty acid formulation to reduce major adverse
cardiovascular events in high‐risk patients.

Bempedoic Acid
• potent inhibitor of ATP-citrate lyase, which
catalyzes the formation of acetyl-CoA which
is a precursor for the synthesis of cholesterol
• decreased LDL-C by 21.4%, non-HDL-C by
17.9%, and apolipoprotein B by 15%
• Currently there are no outcome studies
determining the effect of bempedoic acid on
atherosclerotic cardiovascular disease.
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Recommendations for Hypertriglyceridemia
Recommendations
In adults 20 years of age or older with moderate
hypertriglyceridemia (fasting or nonfasting triglycerides 175 to 499
mg/dL [1.9 to 5.6 mmol/L]), clinicians should address and treat
lifestyle factors (obesity and metabolic syndrome), secondary
factors (diabetes mellitus, chronic liver or kidney disease and/or
nephrotic syndrome, hypothyroidism), and medications that
increase triglycerides.
In adults 40 to 75 years of age with moderate or severe
hypertriglyceridemia and ASCVD risk of 7.5% or higher, it is
reasonable to reevaluate ASCVD risk after lifestyle and secondary
factors are addressed and to consider a persistently elevated
triglyceride level as a factor favoring initiation or intensification of
statin therapy (see Section 4.4.2.).

Hypertriglyceridemia
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Recommendations for Hypertriglyceridemia
Recommendations
In adults 40 to 75 years of age with severe hypertriglyceridemia
(fasting triglycerides ≥500 mg/dL [≥5.6 mmol/L]) and ASCVD risk of
7.5% or higher, it is reasonable to address reversible causes of high
triglyceride and to initiate statin therapy.
In adults with severe hypertriglyceridemia (fasting triglycerides
≥500 mg/dL [≥5.7 mmol/L]), and especially fasting triglycerides
≥1000 mg/dL (11.3 mmol/L)), it is reasonable to identify and
address other causes of hypertriglyceridemia), and if triglycerides
are persistently elevated or increasing, to further reduce
triglycerides by implementation of a very low‐fat diet, avoidance of
refined carbohydrates and alcohol, consumption of omega‐3 fatty
acids, and, if necessary to prevent acute pancreatitis, fibrate
therapy.

Summary

Primary Prevention in Other Age Groups (Older
Adults)
COR
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B‐R

IIb

B‐R

Recommendations for Older Adults
Recommendations
In adults 75 years of age or older with an LDL‐C level of 70 to
189 mg/dL (1.7 to 4.8 mmol/L), initiating a moderate‐intensity
statin may be reasonable.
In adults 75 years of age or older, it may be reasonable to stop
statin therapy when functional decline (physical or cognitive),
multimorbidity, frailty, or reduced life‐expectancy limits the
potential benefits of statin therapy.
In adults 76 to 80 years of age with an LDL‐C level of 70 to 189
mg/dL (1.7 to 4.8 mmol/L), it may be reasonable to measure
CAC to reclassify those with a CAC score of zero to avoid statin
therapy.

Primary Prevention in Other Age Groups
(Children and Adolescents)
Recommendations for Children and Adolescents
COR

I

I

LOE

A

Recommendations
In children and adolescents with lipid disorders related to
obesity, it is recommended to intensify lifestyle therapy,
including moderate caloric restriction and regular aerobic
physical activity.

B‐NR In children and adolescents with lipid abnormalities,
lifestyle counseling is beneficial for lowering LDL‐C.

Issues Specific to Women
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Recommendations for Issues Specific to Women
Recommendations
Clinicians should consider conditions specific to women, such as
premature menopause (age <40 years) and history of pregnancy‐
associated disorders (hypertension, preeclampsia, gestational
diabetes mellitus, small‐for‐gestational‐age infants, preterm
deliveries), when discussing lifestyle intervention and the potential for
benefit of statin therapy.
Women of childbearing age who are treated with statin therapy and
are sexually active should be counseled to use a reliable form of
contraception.
Women of childbearing age with hypercholesterolemia who plan to
become pregnant should stop the statin 1 to 2 months before
pregnancy is attempted, or if they become pregnant while on a statin,
should have the statin stopped as soon as the pregnancy is
discovered.

Adults With Chronic Kidney Disease
COR

LOE

IIa

B‐R

IIb

C‐LD

III: No
Benefit

B‐R

Recommendations for Adults With CKD
Recommendations
In adults 40 to 75 years of age with LDL‐C 70 to 189 mg/dL (1.7
to 4.8 mmol/L) who are at 10‐year ASCVD risk of 7.5% or
higher, CKD not treated with dialysis or kidney transplantation
is a risk‐enhancing factor and initiation of a moderate‐intensity
statin or moderate‐intensity statins combined with ezetimibe
can be useful.
In adults with advanced kidney disease that requires dialysis
treatment who are currently on LDL‐lowering therapy with a
statin, it may be reasonable to continue the statin.
In adults with advanced kidney disease who require dialysis
treatment, initiation of a statin is not recommended.

Statin Safety and Statin-Associated Side
Effects

Recommendations for Statin Safety and Statin‐Associated Side Effects
COR
LOE
Recommendations
Coenzyme Q10 is not recommended for routine use in
III: No
B‐R
patients treated with statins or for the treatment of SAMS.
Benefit
In patients treated with statins, routine measurements of
III: No
C‐LD
creatine kinase and transaminase levels are not useful.
Benefit

The LDL‐C–Lowering Efficacy of the
Currently Available Statins
Daily Atorva Fluva
Dose statin statin

Lova
statin

Prava Simva Rosuv
statin statin astatin

5 mg

-39%

10 mg

–39%

20 mg

–43%

–22%

40 mg

–50%

–25%

–22%

–30%

-46%

–27%

–32%

–38%

-52%

–32%

–34%

–41%

-55%

Physician’s Desk Reference. 55th ed.
Montvale, NJ: Medical Economics, 2001.

80 mg

–60%

–36%

–42%

–47%

PROSPER
• Pravastatin 40 mg/day vs placebo in 5804
men and women aged 70 to 82 years with
history of CAD,CVD, PAD or high risk
(smoking, HTN, DM) for 3.2 years
• Primary endpoint (coronary death, nonfatal
MI, and fatal or nonfatal stroke) RRR 15 %
(p = 0.014) and CHD death by 24 % (p =
0.043)

Percent Risk Reduction

Simvastatin Reduced the Risk of Major
Coronary Events: Subgroup Analyses from
the Scandinavian Simvastatin Survival
Study
n=1814
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4S Group. Lancet 1994;334:1383–1389.

Smokers

Hypertension

Diabetes

Heart Protection Study (HPS)
20,536 patients with CAD, other occlusive arterial disease, or DM randomized to
simvastatin (40 mg) or placebo for 5.5 years

Baseline
LDL-C (mg/dL)

Statin
(n = 10,269)

Placebo
(n = 10,267)

<100

282 (16.4%)

358 (21.0%)

100 – 129

668 (18.9%)

871 (24.7%)

>130

1083 (21.6%)

1356 (26.9%)

All patients

2033 (19.8%)

2585 (25.2%)

Event Rate Ratio (95% CI)

0.76
(0.72-0.81)
P<0.0001

0.4

0.6

0.8

Better

1.0

Statin
CAD=Coronary artery disease, CI=Confidence interval, DM=Diabetes mellitus

HPS Collaborative Group. Lancet 2002;360:7–22.
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Coronary IVUS Progression Trials
Relationship Between LDL-C and Progression Rate
Median Change in Percent
Atheroma Volume (%)

1.8
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placebo

1.2
0.6

REVERSAL
atorvastatin

0
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-1.2
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placebo
A-Plus
placebo

R2 = 0.95
p<0.001
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rosuvastatin
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Nissen SE et al. JAMA 2006;295:1556-1565.
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Benefit of intensive LDL-C
lowering: Accumulating
evidence
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