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 See related article on page 78 and related U.S. Preventive Ser-
vices Task Force recommendation statement at http://www.aafp.
org/afp/2017/0115/od1.html.

This issue of American Family Physician includes a review 
of patient-centered evidence supporting the use of lipid-
lowering therapy for the prevention of atherosclerotic 
cardiovascular disease (ASCVD).1 An important basis 
of the review is the 2013 American College of Cardiol-
ogy (ACC) and American Heart Association (AHA) 
cholesterol guideline.2 This guideline’s unique approach 
was to shift away from the practice of treating lipid tar-
gets to specific goals (i.e., for low-density lipoprotein 
cholesterol [LDL-C] and non–high-density lipoprotein 
cholesterol [non–HDL-C]). Instead, the guideline rec-
ommended moderate- to high-intensity statin therapy 
for four groups of patients most likely to achieve maxi-
mal net benefit based on their increased risk. 

These statin benefit groups have been identified 
based on rigorous analysis of data from randomized 
controlled trials (RCTs) for primary (groups 2, 3, and 
4) and secondary (group 1) prevention of ASCVD. The 
four groups consist of: (1) adults with clinical ASCVD; 
(2) adults 21 years or older with primary LDL-C eleva-
tions of 190 mg per dL (4.92 mmol per L) or greater;  
(3) adults 40 to 75 years of age without ASCVD but 
with diabetes mellitus and LDL-C of 70 to 189 mg 
per dL (1.81 to 4.90 mmol per L); and (4) adults 40 to 
75 years of age without ASCVD or diabetes but with 
LDL-C of 70 to 189 mg per dL and an estimated 10-year 
ASCVD risk of 7.5% or greater (using the Pooled 
Cohort Equations). 

The 2013 ACC/AHA guideline was purposely devel-
oped using only RCTs and meta-analysis of these tri-
als.2 The guideline became statin-centric because most 
high-quality RCTs were statin trials. Although no trials 
were designed to treat to specific LDL-C goals, their 
secondary analyses, as well as epidemiologic data, show 
a linear relationship between LDL-C levels and ASCVD 
events.3 A recent stratified propensity score analysis of a 
large cohort of adults taking statins showed that statin 
intensity was not a significant predictor of major adverse 
cardiovascular events. However, achieving a reduction 
in LDL-C levels was a predictor.4 These results support 

the view that LDL-C levels are important, and LDL-C 
titration strategies merit further investigation in RCTs.

Statins are powerful, well-studied LDL-C–lowering 
agents.3 However, emerging RCT data suggest that low-
ering LDL-C levels with nonstatins reduces ASCVD risk 
in proportion with LDL-C reduction, as demonstrated 
with ezetimibe (Zetia) in the IMPROVE-IT trial.5 Like 
statins, ezetimibe has pleiotropic effects, leading to 
a decrease in inflammatory markers.6 The LDL-C–
lowering effect of ezetimibe (a reduction of approxi-
mately 20%) is dwarfed by that of proprotein convertase  
subtilisin/kexin type 9 (PCSK9) inhibitors, which are 
injectable monoclonal antibodies that can lower LDL-C 
levels by 50% to 80%.7-11 Post hoc analysis of PCSK9-
inhibitor trials demonstrated an additional 48% to 53% 
reduction in cardiovascular events.12,13 Major trials of 
PCSK9 inhibitors for ASCVD outcomes are underway. 
This emerging evidence has prompted the development 
of the 2016 ACC Expert Consensus Decision Pathway 
(ECDP) on the use of nonstatin therapy.14 

Two PCSK9 inhibitors (evolocumab [Repatha] and ali-
rocumab [Praluent]) are approved by the U.S. Food and 
Drug Administration (FDA) for use in addition to diet 
and maximally tolerated statin therapy in adults with 
heterozygous familial hypercholesterolemia or clinical 
ASCVD who require additional reductions in LDL-C.15,16 
Evolocumab is also approved to treat patients with 
homozygous familial hypercholesterolemia.15 The word-
ing in the indication raises the question of what consti-
tutes additional lowering of LDL-C when no goals for 
LDL-C were provided in the 2013 ACC/AHA guideline.2 
Such goals must be defined, because indiscriminate use 
of expensive monoclonal antibodies (i.e., the current cost 
of therapy is approximately $14,000 per year) for primary 
and secondary prevention of ASCVD will have a deep 
impact on health care costs.17,18 

The 2016 ACC ECDP has reintroduced optional lipid 
goals, thus helping with the decision to initiate nonstatins 
in patients who are already taking statin therapy or who 
are intolerant of appropriate statin doses. An overview of 
these recommendations is provided in Table 1 based on 
the algorithms presented in the ECDP report.2,14 

Although the ECDP supports the use of ezetimibe, 
bile acid sequestrants, and PCSK9 inhibitors in select 
groups of patients, the document argues against the use 
of niacin for ASCVD prevention. Recent RCTs studying 
the effects of niacin in combination with statins did not 
show a reduction in ASCVD risk, although it did show 
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Table 1. Proposed Optional Lipid Goals and Suggested Nonstatin Therapy in Select Groups  
of Patients, According to the 2016 ACC Expert Consensus Decision Pathway

Patient group* Optional lipid goals 

Nonstatin therapies to consider 

First line Second line 

Secondary prevention 

Stable ASCVD without comorbidities† ≥ 50% LDL-C reduction and/or LDL-C 
< 100 mg per dL (2.59 mmol per L) 

Ezetimibe (Zetia) PCSK9 inhibitor 

ASCVD with comorbidities† ≥ 50% LDL-C reduction and/or LDL-C 
< 70 mg per dL (1.81 mmol per L) 
and/or non–HDL-C < 100 mg per dL 
(2.59 mmol per L) for patients with 
diabetes mellitus 

Ezetimibe PCSK9 inhibitor 

ASCVD and baseline LDL-C ≥ 190 mg 
per dL (4.92 mmol per L) not due to 
secondary causes‡ 

≥ 50% LDL-C reduction and/or 
LDL-C < 70 mg per dL 

Ezetimibe; bile acid 
sequestrant (if triglycerides 
< 300 mg per dL 
[3.4 mmol per L]) 

PCSK9 inhibitor; if 
still above goal, 
refer to a clinical 
lipidologist§ 

Primary prevention 

No ASCVD; baseline LDL-C ≥ 190 mg 
per dL not due to secondary causes‡; 
no risk factors or comorbidities† 

≥ 50% LDL-C reduction and/or LDL-C 
< 130 mg per dL (3.37 mmol per L) 

Ezetimibe; bile acid 
sequestrant (if triglycerides 
< 300 mg per dL) 

PCSK9 inhibitor; if 
still above goal, 
refer to a clinical 
lipidologist§ 

No ASCVD; baseline LDL-C ≥ 190 mg 
per dL not due to secondary causes‡; 
risk factors or comorbidities are 
present† 

≥ 50% LDL-C reduction and/or 
LDL-C < 100 mg per dL 

Ezetimibe; bile acid 
sequestrant (if triglycerides 
< 300 mg per dL) 

PCSK9 inhibitor; if 
still above goal, 
refer to a clinical 
lipidologist§ 

40 to 75 years of age; no ASCVD; 
diabetes; baseline LDL-C 70 to 189 mg 
per dL|| (1.81 to 4.90 mmol per L) 

≥ 50% LDL-C reduction and/or LDL-C 
< 100 mg per dL and/or non–HDL-C 
< 130 mg per dL 

Ezetimibe Bile acid sequestrant 
(if triglycerides  
< 300 mg per dL) 

40 to 75 years of age; no ASCVD; no 
diabetes; baseline LDL-C 70 to 189 mg 
per dL; ASCVD risk ≥ 7.5% without 
high-risk markers¶ 

30% to < 50% LDL-C reduction and/
or LDL-C < 100 mg per dL 

Ezetimibe** Bile acid sequestrant 
(if triglycerides  
< 300 mg per dL) 

40 to 75 years of age; no ASCVD; no 
diabetes; baseline LDL-C 70 to 189 mg 
per dL; ASCVD risk ≥ 7.5% with high-
risk markers¶ 

≥ 50% LDL-C reduction and/or 
LDL-C < 100 mg per dL 

Ezetimibe Bile acid sequestrant 
(if triglycerides  
< 300 mg per dL) 

NOTE: Addition of nonstatin therapy must be preceded by evaluation of adherence to statin therapy, intensive lifestyle counseling, and a thorough 
discussion about potential risks and benefits of therapy in a shared decision-making process.

ACC = American College of Cardiology; AHA = American Heart Association; ASCVD = atherosclerotic cardiovascular disease; HDL-C = high-density 
lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; PCSK9 = proprotein convertase subtilisin/kexin type 9.

*—Patients 21 years or older taking maximally tolerated statin therapy.
†—Comorbidities include diabetes, recent (less than three months) acute ASCVD event, ASCVD event while already taking a statin, poorly con-
trolled major cardiovascular risk factors, elevated lipoprotein(a), and chronic kidney disease. 
‡—A full list of secondary causes is provided in the 2013 ACC/AHA guideline (e.g., hypothyroidism, nephrosis, extreme dietary pattern).2 
§—For implementation of specialized therapies such as mipomersen (Kynamro), lomitapide (Juxtapid), or lipoprotein apheresis. 
||—Most patients in this category have ASCVD risk ≥ 7.5%. For those with ASCVD risk < 7.5% who do not achieve 30% to < 50% LDL-C reduction 
and/or LDL-C < 100 mg per dL (non–HDL-C goal < 130 mg per dL) on moderate-intensity statin, intensification from moderate- to high-intensity statin 
therapy should be achieved first, followed by the same algorithm, if still not at the optional goals. 
¶—High-risk markers include: 10-year ASCVD risk ≥ 20%, primary LDL-C ≥ 160 mg per dL (4.14 mmol per L) at baseline, poorly controlled additional 
major ASCVD risk factor, family history of premature ASCVD with or without elevated lipoprotein(a), evidence of accelerated subclinical atherosclero-
sis (e.g., elevated coronary calcium score), elevated high-sensitivity C-reactive protein, or other risk-modifying conditions (e.g., chronic kidney disease, 
human immunodeficiency virus infection, chronic inflammatory disorders).
**—Intensification of statin therapy as tolerated should precede the addition of nonstatin therapy.

Information from references 2 and 14. 
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a potential increase in adverse events.19,20 This led to the 
withdrawal of FDA approval of niacin for cardiovascular 
risk reduction. Still, niacin remains a “natural” alterna-
tive for some patients, because it has demonstrated car-
diovascular benefit as a stand-alone therapy.21 Fibrates 
experienced a similar fate following the ACCORD 
trial,22 yet fibrates can also be beneficial in specific 
patient populations, as shown by subgroup analysis.23 

The landscape of ASCVD prevention is changing rap-
idly. Recently, the U.S. Preventive Services Task Force 
(USPSTF) released its own guideline for statin use in 
primary prevention. Initiation of low- to moderate-
intensity statin therapy is recommended in adults 40 to 
75 years of age without a history of cardiovascular dis-
ease (CVD) who have one or more CVD risk factors and 
a calculated 10-year CVD risk of 10% or greater (grade 
B recommendation), as well as selectively in those with 
CVD risk of 7.5% to 10% (grade C recommendation). At 
the same time, the USPSTF found no evidence to recom-
mend for or against statin therapy for primary preven-
tion in patients older than 75 years (I statement).24

Statins will long remain the cornerstone of treatment 
because of their proven benefits and cost-effectiveness, 
especially in the four statin benefit groups.2 However, 
emerging RCT evidence shows that the degree of LDL-C 
lowering may be more important than the drug used to 
achieve it.4,6,11-13 The 2016 ACC ECDP offers a practical 
approach to escalate lipid-lowering therapy in addition 
to statins in the four benefit groups while also suggest-
ing LDL-C and non–HDL-C goals in terms of absolute 
numbers or percentages of reduction from baseline.14 
This approach will likely be recommended by new ACC/
AHA guidelines to facilitate the selection of patients 
who would benefit from stepwise addition of nonstatin 
therapy. This is especially important considering the 
price of PCSK9 inhibitors, because their indiscriminate 
use may greatly increase health care costs.17,18

Address correspondence to Cezary Wójcik MD, PhD, DSc, FNLA, at 
wojcikc@ohsu.edu. Reprints are not available from the author.

Author disclosure: No relevant financial affiliations.

REFERENCES

	 1.	Last AR, Ference JD, Menzel ER. Hyperlipidemia:​ drugs for cardiovascu-
lar risk reduction in adults. Am Fam Physician. 2017;​95(2):​78-87.

	 2.	Stone NJ, et al. 2013 ACC/AHA guideline on the treatment of blood 
cholesterol to reduce atherosclerotic cardiovascular risk in adults:​ a 
report of the American College of Cardiology/American Heart Associa-
tion Task Force on Practice Guidelines [published corrections appear in  
J Am Coll Cardiol. 2015;​66(24):​2812, and J Am Coll Cardiol. 2014;​63(25 
pt B):​3024-3025]. J Am Coll Cardiol. 2014;​63(25 pt B):​2889-2934. 

	 3.	Baigent C, Blackwell L, Emberson J, et al.;​ Cholesterol Treatment Trial-
ists’ (CTT) Collaboration. Efficacy and safety of more intensive lowering 
of LDL cholesterol:​ a meta-analysis of data from 170,000 participants in 
26 randomised trials. Lancet. 2010;​376(9753):​1670-1681. 

	 4.	Ross EG, Shah N, Leeper N. Statin intensity or achieved LDL? Practice-

based evidence for the evaluation of new cholesterol treatment guide-
lines. PLoS One. 2016;​11(5):​e0154952. 

	 5.	Cannon CP, Blazing MA, Giugliano RP, et al.;​ IMPROVE-IT Investigators. 
Ezetimibe added to statin therapy after acute coronary syndromes. 
N Engl J Med. 2015;​372(25):​2387-2397. 

	 6.	Bohula EA, et al. Achievement of dual low-density lipoprotein choles-
terol and high-sensitivity C-reactive protein targets more frequent with 
the addition of ezetimibe to simvastatin and associated with better 
outcomes in IMPROVE-IT. Circulation. 2015;​132(13):​1224-1233. 

	 7.	Farnier M. An evaluation of alirocumab for the treatment of hypercho-
lesterolemia. Expert Rev Cardiovasc Ther. 2015;​13(12):​1307-1323. 

	 8.	Langslet G, et al. Evolocumab (AMG 145) for primary hypercholesterol-
emia. Expert Rev Cardiovasc Ther. 2015;​13(5):​477-488. 

	 9.	Cicero AF, Tartagni E, Ertek S. Efficacy and safety profile of evolocumab 
(AMG145), an injectable inhibitor of the proprotein convertase subtili-
sin/kexin type 9:​ the available clinical evidence. Expert Opin Biol Ther. 
2014;​14(6):​863-868. 

	10.	Blom DJ, Hala T, Bolognese M, et al.;​ DESCARTES Investigators. A 
52-week placebo-controlled trial of evolocumab in hyperlipidemia. 
N Engl J Med. 2014;​370(19):​1809-1819. 

	11.	Verbeek R, Stoekenbroek RM, Hovingh GK. PCSK9 inhibitors:​ novel 
therapeutic agents for the treatment of hypercholesterolemia. Eur J 
Pharmacol. 2015;​763(pt A):​38-47. 

	12.	Robinson JG, Farnier M, Krempf M, et al.;​ ODYSSEY LONG TERM 
Investigators. Efficacy and safety of alirocumab in reducing lipids and 
cardiovascular events. N Engl J Med. 2015;​372(16):​1489-1499. 

	13.	Sabatine MS, Giugliano RP, Wiviott SD, et al.;​ Open-Label Study of 
Long-Term Evaluation against LDL Cholesterol (OSLER) Investigators. 
Efficacy and safety of evolocumab in reducing lipids and cardiovascular 
events. N Engl J Med. 2015;​372(16):​1500-1509. 

	14.	Lloyd-Jones DM, et al. 2016 ACC Expert Consensus Decision Pathway 
on the role of non-statin therapies for LDL-cholesterol lowering in the 
management of atherosclerotic cardiovascular disease risk:​ a report 
of the American College of Cardiology Task Force on Clinical Expert 
Consensus Documents. J Am Coll Cardiol. 2016;​68(1):​92-125. 

	15.	Repatha (evolocumab) [prescribing information]. Thousand Oaks, Calif.:​  
Amgen;​ September 2015. http://www.accessdata.fda.gov/drugsatfda_
docs/label/2015/125522s000lbl.pdf. Accessed November 20, 2016. 

	16.	Praluent (alirocumab) [prescribing information]. Bridgewater, N.J.:​ Sanofi-
Aventis;​ July 2015. http://www.accessdata.fda.gov/drugsatfda_docs/ 
label/2015/125559Orig1s000lbledt.pdf. Accessed November 20, 2016.

	17.	Schulman KA, et al. Specialty pharmaceuticals for hyperlipidemia—
impact on insurance premiums. N Engl J Med. 2015;​373(17):​1591-1593. 

	18.	Kazi DS, Moran AE, Coxson PG, et al. Cost-effectiveness of PCSK9 inhib-
itor therapy in patients with heterozygous familial hypercholesterolemia 
or atherosclerotic cardiovascular disease. JAMA. 2016;​316(7):​743-753. 

	19.	Teo KK, Goldstein LB, Chaitman BR, et al. Extended-release niacin ther-
apy and risk of ischemic stroke in patients with cardiovascular disease:​ 
the Atherothrombosis Intervention in Metabolic Syndrome with low 
HDL/High Triglycerides:​ Impact on Global Health Outcome (AIM-HIGH) 
trial. Stroke. 2013;​44(10):​2688-2693. 

	20.	HPS2-THRIVE randomized placebo-controlled trial in 25 673 high-risk 
patients of ER niacin/laropiprant:​ trial design, pre-specified muscle and 
liver outcomes, and reasons for stopping study treatment. Eur Heart J. 
2013;​34(17):​1279-1291. 

	21.	Canner PL, Berge KG, Wenger NK, et al. Fifteen year mortality in Coro-
nary Drug Project patients:​ long-term benefit with niacin. J Am Coll 
Cardiol. 1986;​8(6):​1245-1255. 

	22.	Ginsberg HN, Elam MB, Lovato LC, et al.;​ ACCORD Study Group. Effects 
of combination lipid therapy in type 2 diabetes mellitus [published cor-
rection appears in N Engl J Med. 2010;​362(18):​1748]. N Engl J Med. 
2010;​362(17):​1563-1574. 

	23.	Ginsberg HN. The ACCORD (Action to Control Cardiovascular Risk in 
Diabetes) Lipid trial:​ what we learn from subgroup analyses. Diabetes 
Care. 2011;​34(suppl 2):​S107-S108. 

	24.	Bibbins-Domingo K, Grossman DC, Curry SJ, et al. Statin use for the 
primary prevention of cardiovascular disease in adults:​ U.S. Preventive 
Services Task Force. JAMA. 2016;​316(19):​1997-2007. ■


