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Abstract
Cardiovascular disease is the leading cause of death 
in the United States. In 2010, the Centers for Disease 
Control and Prevention estimated that $444 billion was 
spent on cardiovascular diseases alone, about $1 of every 
$6 spent on health care. As life expectancy continues to 
increase, this annual cost will also increase, making cost-
effective primary prevention of cardiovascular disease 
highly desirable. Because of its role in development of 
atherosclerosis and clinical events, dyslipidemia mana
gement is a high priority in cardiovascular prevention. 
Multiple major dyslipidemia guidelines have been published 
around the world recently, four of them by independent 
organizations in the United States alone. They share 
the goal of providing clinical guidance on optimal 
dyslipidemia management, but guidelines differ in their 
emphasis on pharmacotherapy, stratification of groups, 
emphasis on lifestyle modification, and use of a fixed 
target or percentage reduction in low density lipoprotein 
cholesterol. This review summarizes eight major 
guidelines for dyslipidemia management and considers 
the basis for their recommendations. Our primary aim is 
to enhance understanding of dyslipidemia management 
guidelines in patient care for primary prevention of future 
cardiovascular risk.
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Core tip: Guidelines for dyslipidemia management 
have been developed by independent organizations 
internationally for the purpose of improving patient care 
and reducing costs related to cardiovascular disease. In 
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this review article, we briefly summarize the key strategies 
suggested by each of eight major dyslipidemia guidelines, 
and the evidence that forms the foundation of the 
recommendations. We attempt to present a balanced view, 
commenting on potential strengths and weaknesses of 
each approach. Overall, we aim to enhance understanding 
of dyslipidemia management guidelines for primary 
prevention of future cardiovascular events.
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CLINICAL CASE
A 59-year-old African American man with a history 
of chronic kidney disease, type 2 diabetes mellitus, 
and long-standing hypertension presents for a follow-
up visit. His blood pressure is 135/80 mmHg, and 
hemoglobin A1c (HbA1c) is 7.2%. He denies any 
chest pain or shortness of breath and has no exercise 
intolerance. His recent fasting lipid panel shows: Total 
cholesterol 159 mg/dL, triglycerides 190 mg/dL, high 
density lipoprotein cholesterol (HDL-C) 45 mg/dL, and 
low density lipoprotein cholesterol (LDL-C) 76 mg/dL. 
He is currently on atorvastatin 10 mg daily, carvedilol  
25 mg twice a day, lisinopril 40 mg daily, and aspirin 81 mg 
daily. Should he receive a higher dose of atorvastatin?

INTRODUCTION
Cardiovascular disease (CVD) has been recognized as the 
number one killer in the United States and in the world 
for decades. Even though there was a 31% decline in 
CVD deaths from 2001 to 2011 in the United States, CVD 
still accounted for 1 of every 3 deaths in 2011[1]. With the 
decline of cigarette smoking, dyslipidemia has become 
the number one modifiable risk factor for vascular dis­
ease. In the INTERHEART case-control study with 27098 
participants in 52 countries, dyslipidemia [elevated 
apolipoprotein (Apo) ApoB/ApoA1) had the highest 
mortality odds ratio (3.25), followed by smoking (2.87), 
psychosocial factors (2.67), and history of diabetes (2.37), 
and hypertension (1.91)[2]. In a prospective study of 
27673 women, in addition to Apos, CVD risk was also 
strongly related to nuclear magnetic resonance measures 
of dyslipidemia and standard lipids (TC/HDL-C)[3].

Multiple lines of evidence have shown the central role of 
dyslipidemia in development of atherosclerosis and major 
CVD events. Traditional management of dyslipidemia 
includes lifestyle modification and pharmacotherapy based 
on identification of groups considered at high, medium, 
or low risk of major cardiovascular events. Guidelines 
for dyslipidemia management have been developed by 

independent organizations internationally for the purpose 
of improving patient care and reducing costs related to 
cardiovascular disease. However, many busy clinicians may 
have difficulty finding the time to read them. Moreover, the 
existence of multiple different guideline recommendations 
from different societies can present an added challenge. 

In this review article, we briefly summarize the key 
strategies suggested by each of eight major dyslipidemia 
guidelines, and the evidence that forms the foundation of 
the recommendations. We attempt to present a balanced 
view, commenting on potential strengths and weaknesses 
of each approach. Overall, we aim to enhance under
standing of dyslipidemia management guidelines for 
primary prevention of future cardiovascular events.

GUIDELINES
American College of Cardiology/American Heart 
Association 2013
The American College of Cardiology/American Heart 
Association (ACC/AHA) 2013 guideline recognizes four 
“statin benefit groups” in whom the risk reduction 
benefits clearly outweigh the risk of adverse events[4] 
(Table 1). Follow-up monitoring includes assessment 
for the anticipated LDL-C reduction (30%-49% and 
≥ 50% with moderate- and high-intensity statin 
therapy, respectively) from baseline after starting the 
maximal tolerable dose of statin therapy. When such a 
percentage reduction is not seen, adherence to lifestyle 
modification and medication should be reinforced, along 
with evaluation for a secondary cause of dyslipidemia. 
Non-statin therapy can be considered in high-risk groups 
if the response to statin therapy is not acceptable. 
The ACC/AHA guidelines removed fixed target LDL-C 
levels, although when the baseline LDL-C is not known, 
the guideline notes that “an LDL-C < 100 mg/dL was 
observed in most individuals receiving high-intensity 
statin therapy in RCTs”.

The new Pooled Cohort Equations (PCE) are used to 
calculate 10-year risk of atherosclerotic cardiovascular 
disease (ASCVD) in this guideline. In contrast to the 
Framingham Risk Score (FRS) used in adult treatment 
panel Ⅲ (ATP Ⅲ), the PCE use separate equations based 
on sex and race. Stroke is now included with coronary 
events in an ASCVD endpoint, whereas the ATP Ⅲ FRS 
only predicted coronary events. Along with the ASCVD 
endpoint, a new cut-point of 7.5% is featured to guide 
statin decision making. The use of this cut-point is not 
intended to lead to automatic prescription of a statin, 
but instead, to serve as the starting point for a clinician-
patient risk/benefit discussion and consideration of statin 
therapy as one management option[5].

The 7.5% cut-point is derived from three exclusively 
primary prevention clinical trials: Air Force Coronary 
Atherosclerosis Prevention Study, Management of 
Elevated Cholesterol in the Primary Prevention Group of 
Adult Japanese, and Justification for the Use of Statins 
in Primary Prevention: An Intervention Trial Evaluating 
Rosuvastatin trials. It is felt that this new cut-point 
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builds in some room for potential overestimation of 
risk[6]. A recent study showed that these new guidelines 
significantly increase the number of potentially eligible 
adults for statin therapy (12.8 million people), especially 
in older age groups[7]. 

A 2013 Cochrane review on use of statins in primary 
prevention of ASCVD reported that, for patients with 
estimated 5% to 10% 5-year ASCVD risk, 15 major 
vascular events would be avoided per 1000 people 
treated for five years, which correlates with a number 
needed to treat (NNT) of 67[8]. In comparison, a study 
based on 5 trials with a total of 18564 participants (mean 
age 46 years)[9] showed an estimated 5-year NNT of 
120 for CVD events when treating patients with mild 
hypertension (BP 140-160/90-100 mmHg) with anti-
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hypertensive medications for primary prevention. 
The ACC/AHA guidelines rely on the highest quality 

randomized control trials (RCTs) and meta-analyses to 
date to form the foundation of evidence-based guidelines. 
The fixed-dose strategy promotes the appropriate use of 
high-intensity statin therapy and avoids overutilization of 
non-statin drugs, for which evidence is weaker and net 
benefit is less clear than evidence for statins. Under the 
“traditional” fixed target level strategy of combining statin 
and non-statin medications, a patient might receive a 
lower statin dose because of potential drug interaction 
with a second agent[10]. However, on-treatment lipid 
levels can still be used to motivate additional lifestyle 
change when statin therapy has been appropriately 
maximized, and can guide the selective addition of non-

Table 1  Fixed-dose strategies

Strategy ACC/AHA 2013 NICE 2014 VA/DoD 2014

Risk score PCE to determine 10-yr risk of non-fatal and fatal hard 
ASCVD events (CHD and CVA)

QRISK2 to determine 10-yr risk of 
non-fatal and fatal CVD events (CHD, 
CVA, PAD)

FRS or PCE to determine 10-yr risk 
of non-fatal and fatal CVD events

Step 1: 
Identify 
statin-benefit 
group

Statin benefit groups: (moderate to high-intensity statin)
History of ASCVD;
LDL-C ≥ 190, age ≥ 21;
DM at age 40-75 with LDL-C ≥ 70;
≥ 7.5% of ASCVD risk at age 40-75 with LDL-C;
≥ 70 (in some individuals, not all; discussion required)
Consider moderate intensity statin as initial dose for:
DM with ≤ 7.5% ASCVD risk;
≥ 7.5% of ASCVD risk without DM
Inadequate data to make recommendation (weigh risk, 
benefit and patient preference)
DM at age < 40 or > 75 with LDL-C > 70;
Age < 40 or > 75 with LDL-C > 70;
5%-7.4% of ASCVD risk at age 40-75 with LDL-C > 70;
< 5% of ASCVD risk at age 40-75 with LDL-C > 70;
Age < 40 with low 10 yr ASCVD risk but high lifetime risk 
based on 1 strong or multiple risk factors;
Those with serious co-morbidities and increased ASCVD 
risk (e.g., HIV, rheumatologic or inflammatory diseases, or 
solid organ transplantation)
Other factors for consideration: family history of premature 
CVD, hsCRP ≥ 2, elevated CAC, ABI < 0.9, LDL-C ≥ 160

Statin benefit groups: (initial dose: 
Atorvastatin 20 mg/d)
Type 1 DM;
CKD st. Ⅲ;
Risk score > 10%;
Age > 85;
Familial hypercholesterolemia
Elevated risk groups that are 
underestimated by or not included in 
QRISK2: Possible benefit with statin
HIV;
Serious mental problem;
On medication that cause dyslipidemia 
(antipsychotic, corticosteroid, 
immunosuppressant);
Autoimmune disorder and systemic 
inflammatory disorder;
TG > 175;
On anti-hypertension or lipid 
modification therapy;
Recently stopped smoking

Statin benefit group: (initial dose: 
Atorvastatin 10-20 mg/d)
Risk score > 12%
Moderate dose statin initiation 
can be considered in patient with 
6%-12% risk score after discussion 
of benefit, risk, and patients’ 
preference

Step 2: 
Determine 
adequacy of 
treatment 
effect

For group treated with high intensity statin:
> 50% ↓ of LDL-C
For group treated with moderate intensity statin:
30%-50% ↓ of LDL-C
If patients are already on statin and baseline LDL-C 
is unknown, an LDL-C < 100 was observed in most 
individuals receiving high-intensity statin therapy in RCTs

> 40% ↓ of non-HDL-C No objective parameters 
recommended

Step 3: 
Follow-up 
lipids

1-3 mo after initiation therapy
Every 3-12 mo as clinically indicated thereafter

3 mo after initiation of therapy
Annually when target achieved

Not recommended
Lipid measurement can be utilized 
for compliance monitoring

Step 4: 
Options if 
treatment 
effect judged 
not adequate

Reinforce lifestyle change and adherence to medication
Exclude secondary cause of dyslipidemia
Add non-statin agent in those with LDL-C ≥ 190 or DM at 
age 40-75 with LDL-C ≥ 70

Discuss adherence to lifestyle and 
medication
Up-titrate statin dose; may go up to a 
torvastatin 80 mg/d

No recommendation

ACC/AHA: American College of Cardiology/American Heart Association; NICE: National Institute for Health and Care Excellence; PCE: Pooled Cohort 
Equations; ASCVD: Atherosclerotic cardiovascular disease; CHD: Coronary heart disease; CVA: Cerebrovascular accident; CVD: Cardiovascular disease; 
PAD: Peripheral artery disease; FRS: Framingham Risk Score; LDL-C: Low density lipoprotein cholesterol; HDL-C: High density lipoprotein cholesterol; 
DM: Diabetes mellitus; CKD: Chronic kidney disease; HIV: Human immunodeficiency virus; TG: Triglyceride; hsCRP: High sensitivity C-reactive protein; 
ABI: Ankle-brachial index; RCT: Randomized controlled trials.
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ApoB and/or non-HDL-C to identify candidates for more 
aggressive intervention. Secondary tests, such as a 
coronary calcium scan and high-sensitivity C-reactive 
protein (hsCRP), are optional secondary tests to refine risk 
assessment in the low- and intermediate-risk groups.

When communicating risk to a patient, a unique aspect 
of this guideline is the suggestion to use “cardiovascular 
age” as an easier-to-understand explanation of a patient’s 
ASCVD risk, with the potential to improve awareness and 
adherence. Cardiovascular age is calculated by age minus 
the difference between estimated life expectancy and 
average life expectancy, based on age and sex. 

International Atherosclerosis Society 2013
International Atherosclerosis Society (IAS) 2013 makes 
evidence-based recommendations based on numerous 
studies from the 1970s to 2013[16] (Table 2). The risk 
estimator used is the Lifetime Framingham risk score[17], 
which may help call attention to risk in young people 
and motivate them to improve their lifestyle habits. This 
score can be recalibrated by nationality. 

For those in high and moderately-high risk groups, 
it is suggested to aim for “optimal” lipid levels (LDL-C < 
100 mg/dL or non-HDL-C < 130 mg/dL). “Near optimal” 
levels (LDL-C < 130 mg/dL or non HDL-C < 160 mg/dL) 
are considered acceptable for the lower risk group. St
atins are the first-line drug when pharmacotherapy is 
indicated. The initial dose is tailored according to the 
group-specific lipid target.

National Lipid Association 2014
The National Lipid Association (NLA) guideline uses a 
multilevel stratification approach to identify patients with 
a higher CVD risk factor who require more intensive 
management[18] (Table 2). First, “very-high” and “high risk” 
groups are identified based on specified parameters. The 
remaining patients are then further risk-stratified based 
on the number of major ASCVD risk factors. People with 
two major risk factors are deemed to be intermediate risk, 
but the presence of any secondary risk indicator or a high-
risk score places them in the higher risk group. Similar to 
other guidelines, the goal of treatment in this guideline is 
group-specific. Non-HDL-C is favored over LDL-C as the 
therapeutic target, but both are viewed as reasonable.

The NLA guideline is thorough in categorizing groups 
for whom aggressive intervention is either necessary 
or optional. The guideline emphasizes the potential for 
risk score estimation to overestimate or underestimate 
the risk in certain settings. A general LDL-C goal of 
< 100 mg/dL or non-HDL-C goal of < 130 mg/dL is 
recommended for low to high risk groups. LDL-C targets 
are used to motivate lifestyle change in addition to drug 
therapy.

National Institute for Health and Care Excellence 2014
The National Institute for Health and Care Excellence 
(NICE) guideline uses a fixed dose approach similar to 
ACC/AHA. All people aged ≥ 40 years are screened 
formally with the QRISK2 score[19] (Table 1). This 

statin therapy. Observational studies have consistently 
shown a log-linear association of LDL-C level and CVD 
morbidity[11]. 

European Society of Cardiology/European 
Atherosclerosis Society 2011
The European Society of Cardiology/European Athero
sclerosis Society (ESC/EAS) 2011 guideline uses a target 
level strategy[12] combined with risk stratification based 
on estimated 10-year risk of a fatal CVD event by the 
Systemic Coronary Risk Evaluation (SCORE)[13]. After 
stratification, ESC/EAS advises group-specific intervention. 
The initial statin dose is determined by calculating the 
percentage reduction needed to achieve the target level, 
and then choosing the intensity of statin accordingly. 
ApoB and non-high-density lipoprotein cholesterol (non-
HDL-C) are alternatives to LDL-C as targets. Up-titration 
of the statin dose or addition of a non-statin agent may be 
considered if the target is not attained with the initial statin 
regimen. 

SCORE is based on large European cohorts and can 
be calibrated to each European country. The rationale 
for focusing on fatal CVD events is that variation in the 
definition of non-fatal events makes that parameter less 
reliable. A 5% risk of fatal CVD events is approximately 
equal to 15% risk of total (fatal and non-fatal) CVD 
events[13]. Recognizing that risk must be interpreted in 
light of clinical judgment and the pretest probability of 
CVD, the guideline lists some conditions that are often 
associated with risk score underestimation, such as 
elevated high sensitivity C-reactive protein (hsCRP), 
elevated homocysteine, low HDL-C, family history of 
premature coronary artery disease, and asymptomatic 
atherosclerotic disease. High HDL-C and family history 
of longevity are associated with overestimation of risk. 

Overall, the guideline uses an individualized strategy 
for management, accounting for specific conditions, 
such as heart failure, diabetes, autoimmune diseases, 
metabolic syndrome, and HIV. An extensive section of the 
guideline focuses on management of hypertriglyceridemia 
and low HDL-C, although the panelists acknowledge that 
the evidence for these variables impacting future CVD 
incidence is still weak. 

Canadian Cardiovascular Society 2009 Guideline and 
2012 Updates
The Canadian Cardiovascular Society (CCS) guideline 
adopts the traditional approach of risk stratification 
and group-specific target treatment using LDL-C[14] 
(Table 2). Patients are stratified into low, intermediate, 
or high risk categories using comorbidities in addition 
to a modified FRS, which includes an additional rule of 
multiplying the calculated risk by 2 if there is a family 
history of premature coronary heart disease (CHD)[15]. 
The LDL-C level and percentage reduction in LDL-C are 
the recommended primary targets. 

The high-risk and low-risk groups receive interventions 
according to their respective risk. The intermediate risk 
group is further refined using LDL-C and, if indicated, 
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Table 2  Target-level strategies

Strategy EAS/ESC 2011 CCS 2012 IAS 2013 NLA 2014 AACE 2012

Risk score SCORE chart to 
estimate 10-yr risk of 
fatal CVD 

Modified FRS to estimate 10-yr 
risk of non-fatal and fatal CVD

Lifetime FRS to estimate 
lifetime risk of non-fatal 
and fatal CVD 

PCE or FRS or lifetime FRS FRS to determine 
10-yr risk of non-
fatal and fatal CVD

Step 1: 
Stratify 
CVD risk

Very-high: ≥ 10% of 
fatal CVD risk; 
CHD equivalent risk;
DM with 
microalbuminuria;
CKD st. Ⅲ
High: 5%-9% of fatal 
CVD risk;
DM;
1 markedly abnormal 
risk factor
Moderate: 1%-4% of 
fatal CVD risk
Low: < 1% of fatal CVD 
risk

High: ≥ 20% risk of CVD;
CHD risk equivalent;
DM, age > 40 or > 30 with 15 yr 
DM history;
CKD st. Ⅲb or Ⅲa with 
microalbuminuria;
HTN with ≥ 3 CVD risk factors 
Intermediate: 10%-19% risk of 
CVD
Low: < 10% risk of CVD
(CVD risk factor: age > 
55, smoker, TC/HDL-C > 
6, LVH, abnormal ECG, 
microalbuminuria)

High: ≥ 45% lifetime 
risk of CVD; DM with 
major risk factor; Familial 
hyperlipidemia; CKD
Moderately-high: 
30%-44% lifetime risk 
of CVD; DM alone; 
Metabolic syndrome;
CKD
Moderate: 15%-29% 
lifetime risk of CVD
Low: < 15% lifetime risk 
of CVD 
[Major risk factor: high 
LDL-C, HDL-C < 40, HTN, 
smoker, family history of 
premature CAD, age (men 
> 55, women > 65)]

Very-high: CHD risk 
equivalent; DM with ≥ 2 
major risk factors or evidence 
of end organ damage
High: DM with 0-1 major risk 
factor; CKD st. Ⅲb; LDL-C ≥ 
190; ≥ 3 major risk factors; 
≥ 1 secondary risk (marked 
major CVD risk, LDL-C > 160 
or non-HDL-C > 190, CAC > 
300, hsCRP > 2, Lp(a) > 50, 
microalbuminuria); High risk 
score (PCE > 15%, FRS > 10%, 
lifetime FRS > 45%)
Intermediate: 2 major risk 
factors
Low: 0-1 risk factor

Very-high: CHD risk 
equivalent + ≥ 1 
major risk factor 
High: CAD risk 
equivalent; 
 ≥ 2 major risk 
factor + ≥ 20% risk 
of CVD
Moderately-high: ≥ 
2 major risk factor 
+ 10%-19% risk of 
CVD
Moderate: ≥ 2 major 
risk factor + < 10% 
risk of CVD
Low: ≥ 1 major risk 
factor

Step 2: 
Determine 
target

Very-high: LDL-C < 70;
Alt: ApoB < 80, non-
HDL-C < 100
High: LDL-C < 100; 
Alt: ApoB < 80, non-
HDL-C < 130 
Moderate-Low: LDL-C 
< 100-115

High: LDL-C < 77 or ≥ 50% ↓;
Alt: ApoB < 80, Non-HDL-C < 
100 
Intermediate: LDL-C < 77 or ≥ 
50% ↓
Alt: ApoB < 80, Non-HDL-C < 
100
Low : ≥ 50% ↓ of LDL-C

High to moderately-high: 
LDL-C < 100 or non-
HDL-C < 130 (goal may 
be lower for very-high 
risk)
Moderate to low: LDL-C < 
130 or non-HDL-C < 160

Very-high: LDL-C < 70, non-
HDL-C < 100 
Alt: ApoB < 80
High-Moderate-Low: LDL-C 
< 100, non-HDL-C < 130

Very-high: LDL-C < 
70, ApoB < 80
High: LDL-C < 100, 
ApoB < 90
Moderately-high: 
LDL-C < 130
Moderate: LDL-C < 
130;
Low: LDL-C < 160;
All category: HDL-C 
> 40, TG < 150

Step 3: Treat 
according to 
risk

Very-high or High: 
Lifestyle intervention + 
drug intervention
Moderate: Lifestyle 
inter-vention; consider 
drug if uncontrolled 
with lifestyle
Low: Life style 
intervention only

High: Statin and lifestyle change 
Intermediate: LDL-C > 135: Statin 
if lifestyle change insufficient;
LDL-C < 135: Get ApoB or non-
HDL-C: # Apo B > 120 or Non-
HDL-C > 165: Start statin if 
lifestyle change insufficient
# Apo B< 120 or Non-HDL-C < 
165: Lifestyle change
Optional use of secondary test 
for further stratification 
Low: LDL-C > 190: Lifestyle 
change and statin;
5%-9% risk of CVD: Lifestyle 
change only optional use of 
secondary test for further 
stratification;
< 5% risk of CVD: Lifestyle 
change only

High: Statin and lifestyle 
change
Moderately-high: Lifestyle 
change; 
Initiation of statin may be 
considered
Moderate: Lifestyle 
change; initiation of statin 
may be considered if 
LDL-C > 160
Low: Lifestyle change 
only

Very-high: Statin and lifestyle 
change; statin optional if 
baseline LDL-C, non-HDL-C 
and ApoB below target
High: Concurrent statin and 
lifestyle change or statin after 
insufficient lifestyle change
Moderate: Lifestyle change 
only; statin may be considered 
after 3 mo of optimal lifestyle 
change and LDL-C > 130 
Low: Lifestyle change only; 
statin may be considered 
after 3 mo of optimal lifestyle 
change and LDL-C > 160

Exclude secondary 
cause of 
hyperlipidemia;
Lifestyle change;
Lipid lowering 
agent;
Combination lipid 
lowering agent

Step 4: 
Follow-up 
lipids

1-12 wk after initiation;
1-3 mo after every 
change of dose or 
change of medication;
Annually when target 
is achieved

Every 3 mo until target is 
achieved; Every 4-12 mo 
when target is achieved

6 wk after initiation;
Every 6-12 mo when 
target is achieved

Step 5: 
Options if 
target not 
reached

Up-titration of statin 
dose; Add non-statin 
agent

Add non-statin agent;
Referral to lipid specialist

ESC: European Society of Cardiology; EAS: European Atherosclerosis Society; CCS: Canadian Cardiovascular Society; IAS: International Atherosclerosis 
Society; NLA: National Lipid Association; AACE: American Association of Clinical Endocrinologists; FRS: Framingham risk score; PCE: Pooled Cohort 
Equations; CVD: Cardiovascular disease; CHD: Coronary heart disease; CKD: Chronic kidney disease; DM: Diabetes mellitus; CAD: Coronary artery 
disease; LDL-C: Low density lipoprotein cholesterol; HDL-C: High density lipoprotein cholesterol; hsCRP: High sensitivity C-reactive protein; TG: 
Triglyceride; ApoB: Apolipoprotein B.
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recent United States Department of Veteran Affairs and 
United States Department of Defense (VA/DoD) guideline 
advocates the use of a fixed-dose strategy[25] (Table 
1). Men older than 35 years, and women older than 45 
years are screened using a 10-year CVD risk calculator 
(either Framingham or PCE). Patients who have > 12% 
estimated 10-year CVD risk are recommended to be 
started on a moderate dose of statin therapy based on 
evidence supporting that benefit clearly outweighs risk in 
this group. For people with intermediate risk (6%-12%), 
the recommendation for statin initiation is less clear. 
The guideline’s distinct feature is its recommendation 
against the routine measurement of lipid panel after statin 
initiation. Thus, neither a target level nor a percentage 
change from baseline is utilized as a parameter of treat
ment adequacy. Combination with a non-statin agent is 
avoided, but a non-statin agent (gemfibrozil or bile acid 
sequestrant) may be used in patients who cannot tolerate 
statin.

DISCUSSION
These guidelines approach primary prevention with 
similar overarching aims. Several adopt traditional risk 
stratification with group-specific management. ACC/AHA, 
NICE, and NLA (partially) recommend identifying groups 
in which benefits of statin therapy clearly outweigh 
adverse effects. Risk estimation using traditional risk 
factors to estimate an absolute risk score, secondary 
testing (including hsCRP, CAC, and ApoB), and secondary 
risk factors (such as HIV, autoimmune diseases, and 
medications) are tools that are commonly used to further 
stratify those in the intermediate risk group to guide 
management.

Critical role of risk scores
In primary prevention, risk estimators/calculators may 
have a major impact in determining how many people 
will be treated with pharmacotherapy. The decision to 
use one over another could affect treatment of millions 
of people, and it is worth noting that when a calculator is 
applied to a given individual, the population from which 
the calculator was derived may not be representative 
of that specific individual. For example, a calculator 
developed from and valid for Asian Americans might 
not be as well suited to Asian people in general. When 
using PCE, it is specifically noted that underestimation 
of ASCVD risk is expected in American Indians, some 
Asian Americans (e.g., of South Asian ancestry), and 
some Hispanics (e.g., Puerto Ricans). On the other hand, 
the overestimation tends to occur in Asian Americans 
(e.g., of East Asian ancestry) and some Hispanics (e.g., 
Mexican Americans)[25]. 

Ideally, every distinct population would have its own 
risk calculator; however, this is not practical at this time 
because of the lack of national representative cohorts in 
most countries. It is important to realize that the accuracy 
of a risk calculator in estimating “true” future risk is 
difficult to ascertain. A risk score is an estimate based 

estimates 10-year risk of CVD using validated population 
data in England, taking into account ethnicity and 
geographical location[20]. QRISK2 used the same main 
outcomes as PCE with addition of transient ischemic 
attack and angina; hence, a 10% risk estimation by the 
QRISK2 score is approximately equivalent to a 7.5% 
ASCVD risk estimation by PCE. Both scores are best 
used in the populations for which they were intended to 
be implemented. People with a QRISK2 score of ≥ 10% 
along with those who have other selected risk factors 
are categorized into a “statin-benefit group” wherein 
atorvastatin 20 mg is recommended. 

The guideline lists conditions that are known to 
increase risk of cardiovascular disease which are not 
included in QRISK2, suggesting that risk may be 
underestimated in people with these conditions. Reducing 
non-HDL-C > 40% is used as the target for people who 
initiate statin therapy. For people who do not attain 
the target with atorvastatin 20 mg/d, up-titration of 
atorvastatin to 80 mg/d and/or reinforcement of lifestyle 
and medication adherence are recommended.

NICE is the first guideline to endorse non-HDL-C as 
the sole target. The justification is based on epidemiologic 
evidence supporting non-HDL-C as a cardiovascular risk 
predictor and the greater practicality for testing because 
both fasting and non-fasting results are considered 
reasonable. In targeting non-HDL-C initially, the NICE 
guideline recommends 20 mg/d of atorvastatin rather 
than a higher dose for several reasons, including consi
derations of cost and net clinical benefits[21]. 

American Association of Clinical Endocrinologists 2012
The American Association of Clinical Endocrinologists 
(AACE) guideline uses conventional risk stratification and 
a group-specific target level strategy[22] (Table 2). Using 
a combination of the FRS and presence of major ASCVD 
risk, the guideline stratifies patients into 5 groups. The 
entire standard lipid panel is used as the target and 
for the highest risk population, ApoB can be used as 
an alternative. AACE 2012 endorses a comprehensive 
approach to managing dyslipidemia without giving 
specific criteria for when to initiate pharmacotherapy. 

The guideline also does not specify an initial dose for 
statin therapy. For patients who fail to meet their target 
after initial management, a non-statin lipid lowering 
agent can be added. Ezetimibe is recommended as 
the non-statin agent of choice based on the SHARP 
(Study of Heart and Renal Protection) trial[23]. The 
guideline also endorses possible combination therapy 
with a fibrate, specifically when triglyceride levels 
are >200 mg/dL and the HDL-C is < 40 mg/dL, due 
to evidence of non-fatal CVD event reduction in the 
FIELD (Fenofibrate Intervention and Event Lowering in 
Diabetes) and ACCORD (Action to Control Cardiovascular 
Risk in Diabetes) trials[24]. 

United States Department of Veteran Affairs and United 
States Department of Defense 2014
Using similar rationale to 2013 ACC/AHA guideline, the 
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analyses. On the other hand, lack of RCT evidence for 
efficacy is not the same as RCT evidence for lack of 
efficacy[29]. 

The fixed target LDL-C level could be easier for 
patients to understand, which theoretically could help 
maximize adherence to treatment and motivate lifestyle 
change. Having a target LDL-C level could also be helpful 
in assessing the success of treatment, particularly when 
baseline LDL-C is unknown, such as in patients already 
on a statin. Moreover, some high risk patients with high 
baseline LDL-C levels may not achieve what would be 
considered an optimal LDL-C level even with a large 
percentage change, and without a fixed target LDL-C, the 
role or timing of the addition of non-statin medications 
such as ezetimibe becomes less clear. Importantly, 
patient counseling about the primary goal of LDL-C 
reduction, which is prevention of future heart attacks and 
strokes, is critical.

As noted in three guidelines, on-treatment non-HDL-C 
levels can be a stronger predictor of future cardiovascular 
events than LDL-C[30,31]. One contributing factor is that 
non-HDL-C captures information on triglyceride-rich 
remnant lipoprotein cholesterol that LDL-C does not. 
In addition, calculated LDL-C can be inaccurate in the 
setting of elevated triglyceride levels or low LDL-C levels 
(particularly levels < 70 mg/dL) as it is derived from 
Friedewald estimation[32,33]. Avoiding the issues with such 
estimation, non-HDL-C is simply a subtraction of total 
and HDL cholesterol.

Follow-up
Most guidelines advise follow-up at 6 to 12 wk after initiation 
of treatment and/or dose change and thereafter every 
6 to 12 mo when the target is achieved. Reinforcement 
of lifestyle modification and medical adherence can be 
done at each follow-up visit. If inadequate time is given 
to observe the effect of lifestyle changes, this may lead to 
premature conclusions about the ineffectiveness of lifestyle 
modification and unnecessary medication changes. 

Options for management after maximum statin therapy 
In addition to reinforcing intensive lifestyle modification, 
drug adherence and the possible role of adding a non-
statin agent are relevant considerations. Effort to deter
mine a possible secondary cause of dyslipidemia is 
reasonable when the expected response or target is not 
achieved (as in ACC/AHA and AACE). This management 
step may often be overlooked but can be important for 
treatment. Secondary causes of dyslipidemia include 
drugs, such as diuretics, steroid, amiodarone, cyclosporine, 
and protease inhibitors; and diseases, such as nephrotic 
syndrome, hypothyroidism, biliary obstruction, and 
anorexia.

Regarding combination therapy, recent evidence 
showing no overall benefit from the addition of niacin 
in AIM-HIGH and HPS2-THRIVE to patients with well-
controlled LDL-C and fenofibrate in ACCORD[34-36] has 
led to less emphasis on routine non-statin therapy. 
This approach is articulated clearly by ACC/AHA and 

on a population average and the information needs to 
be contextualized through discussion with a patient and 
consideration of unique aspects of their case. Concerns 
with the potential inaccuracies of risk calculators support, 
in our view, a less calculator-reliant approach[5]. 

Pharmacotherapy threshold
Choosing a cut-point of ASCVD risk for stratification 
can be challenging, and while it can be data driven, it 
also requires panelist consensus to some extent. In the 
ACC/AHA guidelines, the cut-point of 7.5% was selected 
based on a balancing of the estimated NNT and number 
needed to harm (NNH). By extrapolation from trial data 
showing the NNT to avoid an ASCVD event with statin 
therapy vs the NNH for diabetes[4], comparisons were 
made for moderate- and high-intensity statin therapy. 
Again, the cut-point is not intended to automatically 
trigger a statin prescription, but rather to start a clinician-
patient risk discussion.

RCTs are attractive because they allow an unbiased 
comparison of the NNT and NNH in defined populations. 
Since there have been over 25 statin trials embracing 
various populations, guidelines based on high-quality 
RCTs have merit. But the NNT and NNH have potential 
shortcomings as the NNT is dependent on the time 
frame of the trials. In WOSCOPS, there was a significant 
difference in the NNT at 5 years vs 20 years of follow–
up[26]. The NNH obtained from RCTs may also not reflect 
the true incidence of adverse effects in a particular case of 
interest. For example, statin-related diabetes appears to 
occur in persons with risk factors for diabetes (components 
of the metabolic syndrome) and, therefore, the NNT vs 
NNH assessment may not be as relevant to someone 
without these diabetes risk factors.

Moreover, many patients seen in routine clinical 
practice may differ from the patients who participated in 
RCTs. In a recent retrospective cohort study of 107835 
statin-treated participants[27], 17% of patients (18778) 
reported having a statin-related adverse effect, 40% of 
which were musculoskeletal. Of these individuals, 6579 
subjects were re-challenged with statin. Eventually, over 
90% of those previously intolerant patients continued 
on statin therapy suggesting that many adverse effects 
were incorrectly attributed to statins. In contrast, in 
RCTs, people with a history of statin intolerance and 
those who develop muscle symptoms or elevated CK 
during run-in phases may be excluded from trials. This 
selection process limits the ability to generalize such 
studies to the general population[28]. 

Target treatment
Arguments can be made to support a focus on the 
percentage LDL-C reduction (as in ACC/AHA, NICE) 
or target LDL-C level (as in EAS/ESC, CCS, IAS, NLA, 
and AACE). Both approaches inherently acknowledge 
that the benefit is through LDL-C lowering. Focus on 
the anticipated response to statin therapy, as reflected 
by the percentage LDL-C reduction, is felt to be more 
aligned with evidence from RCTs and high quality meta-
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more congruent guidelines will help avoid confusion 
among clinicians throughout the world.
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