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Abstract

Cardiovascular disease (CVD) is the leading cause of death worldwide. This article focuses on current guidelines for 
the primary prevention of CVD and addresses management of key risk factors. Dietary modification, weight loss, 
exercise, and tobacco use cessation are specific areas where focused efforts can successfully reduce CVD risk on both 
an individual and a societal level. Specific areas requiring management include dyslipidemia, hypertension, physical 
activity, diabetes, aspirin use, and alcohol intake. These preventive efforts have major public health implications. As 
the global population continues to grow, health care expenditures will also rise, with the potential to eventually over-
whelm the health care system. Therefore it is imperative to apply our collective efforts on CVD prevention to improve 
the cardiovascular health of individuals, communities, and nations.
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Introduction

Cardiovascular disease (CVD) remains the leading 
cause of death in the United States and most developed 
countries. While aging and family history certainly 
increase an individual’s risk of developing CVD, the 
importance of potentially modifiable risk factors can-
not be understated. The landmark INTERHEART 
study revealed that approximately 90% of the pop-
ulation-attributable risk of incident acute myocardial 
infarction (AMI) was attributable to nine easily meas-
ured (and potentially reversible) risk factors: smok-
ing, lipids, hypertension, diabetes mellitus (DM), 
obesity, diet, physical activity, alcohol consumption, 

and psychosocial factors [1]. This article focuses on 
the present guidelines for the primary prevention of 
CVD and addresses associated risk factors.

Diet and Supplements in the 
 Prevention of CVD

Antioxidants, B vitamins, and multivitamins have 
not been consistently shown to improve cardiovascu-
lar outcomes [2]. A 10-year, randomized controlled 
trial (RCT) of vitamin C and vitamin E supplemen-
tation found no difference in the incidence of AMI, 
CVD death, or stroke between groups, and the vita-
min E group had an increased risk of hemorrhagic 
stroke (hazard ratio 1.74, 95% confidence interval 
1.04–2.91, P=0.04) [3]. There is currently no role 
for multivitamins, antioxidants, and B vitamins in 
the primary or secondary  prevention of CVD.

http://dx.doi.org/10.15212/CVIA.2016.0032
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Vitamin D and CVD

The association between vitamin D deficiency and 
CVD has been reported in several large-scale studies 
[4, 5]. Although several mechanisms have been pro-
posed to explain the relationship between low vita-
min D levels and poor CVD outcomes, it is unclear 
if vitamin D deficiency directly causes increased 
CVD risk or if it serves as a marker of socioeco-
nomic status and metabolic health [6, 7]. Several 
studies have evaluated the benefits of vitamin D 
supplementation in CVD, with conflicting results. 
A meta-analysis of 18 studies found that vitamin 
D supplementation decreased the risk of all-cause 
death (relative risk 0.93, 95% confidence interval 
0.87–0.99) [8], while a prospective study comparing 
vitamin D supplementation with placebo found no 
difference in the risk of AMI or CVD death between 
groups after 7 years of follow-up [9]. The ongoing 
VITAL study, which is evaluating supplementation 
of vitamin D and omega-3 acids in primary CVD 
prevention, may inform future clinical decisions on 
its completion, but current data do not support the 
use of vitamin D in the general population.

Dietary Approaches to CVD Prevention

The 2013 guidelines from the American Heart 
Association (AHA) and the American College of 
Cardiology (ACC) provide several recommen-
dations for reducing CVD risk. Food patterns 
should be modeled after the Dietary Approaches 
to Stop Hypertension (DASH), US Department of 
Agriculture (USDA) Food Pattern, or AHA diets, 
which advocate consumption of vegetables, fruits, 
and whole grains. Dietary fats should be obtained 
from low-fat dairy products, fish, poultry, legumes, 
nontropical vegetable oils, and nuts. Consumption 
of sweets, sugar-sweetened beverages, and red 
meats should be limited [10].

Individuals who would benefit from lowering 
low-density lipoprotein (LDL) cholesterol levels 
should limit their consumption of saturated and 
trans fats while reducing sodium intake to reduce 
the risk of hypertension. The degree of sodium 
restriction has not been completely established, 
but the AHA/ACC guidelines recommend con-
sumption of less than 2400 mg of sodium per day. 
Further reduction in blood pressure may be possible 

by lowering sodium intake goals to 1500 mg/day or 
1000 mg/day [10].

The Mediterranean diet, commonly perceived 
as “heart healthy,” was not strongly recommended 
because of the lack of quality evidence support-
ing lipid-lowering benefits of the Mediterranean 
diet compared with the aforementioned food 
patterns [10].

DASH Diet

In a meta-analysis of 20 RCTs including 1917 par-
ticipants, the DASH diet lowered systolic blood 
pressure, diastolic blood pressure, total choles-
terol level, and LDL cholesterol level and resulted 
in an approximately 13% reduction in the 10-year 
Framingham risk score for CVD. The benefits were 
greater for individuals at higher risk of CVD [11].

In the Optimal Macronutrient Intake Trial for 
Heart Health (OmniHeart) study, the standard 
DASH diet was compared with two variations in 
which 10% of calories from carbohydrates were 
replaced with calories from protein or unsaturated 
fat. The protein diet when compared with the stand-
ard DASH diet resulted in a further blood pressure 
reduction of 1.4 mmHg (P=0.002) in participants 
without hypertension and 3.5 mmHg (P=0.006) in 
individuals with hypertension. The protein diet fur-
ther reduced the LDL cholesterol level by 3.3 mg/
dL (P=0.01), the high-density lipoprotein (HDL) 
cholesterol level by 1.3mg/dL (P=0.03), and the 
level of triglycerides by 15.7 mg/dL (P<0.001). The 
DASH diet variation with unsaturated fat substi-
tuted for 10% of calories from carbohydrates had 
similar modest improvement over the traditional 
DASH diet with respect to blood pressure in normo-
tensive (1.3 mmHg, P=0.005) and hypertensive (2.9 
mmHg, P=0.02) individuals. Compared with the 
standard DASH diet, the unsaturated fat diet raised 
the HDL cholesterol level by 1.1 mg/dL (P=0.03) 
and lowered the level of triglycerides by 9.6 mg/
dL (P=0.02) without significantly altering the LDL 
cholesterol level [12].

Popular/Fad Diets

Popular American-based diets such as the Weight 
Watchers, Zone, Atkins, and Ornish diets have 
been shown to modestly reduce cardiovascular risk 

1.3mg/dL
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factors, including blood pressure, body weight, lev-
els of lipids, waist circumference, and blood glu-
cose level. However, popular diets are limited by 
inconsistency and long-term nonadherence. In a 
study of the four dietary patterns, overall adherence 
at 1 year ranged from 50% to 65% despite an asso-
ciation between weight loss and completion of the 
study [13]. The challenges of continuing a fad diet 
may be related to insufficient perceived benefits and 
difficulty maintaining the required macronutrient 
restrictions.

Tobacco Use Cessation to Reduce 
CVD Risk

Tobacco smoking is the leading preventable cause 
of death in the United States, and is responsible 
for approximately 6 million deaths around the 
world each year. US efforts such as the Healthy 
People 2020 initiative of the Centers for Disease 
Control and Prevention appear to be impactful, 
with the prevalence of identified adult tobacco 
smokers declining from 20.9% in 2005 to 16.8% 
in 2014 [14]. As of 2015, approximately 80% of 
the world’s 1 billion smokers lived in low- and 
middle-income nations [15]. Males are like-
lier to smoke than females, with 36.2% of males 
and 27.1% of females worldwide identifying as 
 smokers [16]. The increased prevalence of CVD 
in smokers has been supported on an international 
level through studies such as INTERHEART [1]. 
While the pathophysiology of increased athero-
sclerotic burden in smokers is likely multifacto-
rial, a case is being made that tobacco increases 
plaque deposition. Biglycan has only recently 
been discovered as a primary mediator of this pro-
cess [17]. Vasomotor dysfunction, thermogenesis, 
and thrombosis are some other reported mecha-
nisms [18]. Complete abstinence from smoking 
is recommended by the AHA primary prevention 
guidelines [19], as it has been shown to improve 
incident CVD and CVD outcomes [20]. Practice 
guidelines recommend that physicians ask patients 
about tobacco use at every visit and advise every 
user to quit. Counseling on abstinence and assis-
tance with access to nicotine replacement therapy 
and medications can significantly improve quit 
rates [19].

Dyslipidemia: Screening and 
 Treatment Guidelines

In 1988 the National Cholesterol Education Program 
was created to establish cholesterol screening and 
treatment goals. Its original recommendations were 
known as Adult Treatment Panel (ATP) I, and sub-
sequent updates in 1993 and 2001 were referred to 
as ATP II and ATP III, respectively [21–23]. These 
guidelines identified LDL cholesterol as the main 
target for lipid modification on the basis of more 
recent results from clinical trials and population 
studies showing LDL cholesterol as the most ather-
ogenic lipoprotein. ATP III recommended patients 
be screened for dyslipidemia starting at age 20 years 
and every 5 years thereafter. It also risk stratified 
patients on the basis of the presence of coronary 
heart disease (CHD), and unlike ATP I and ATP II, 
it stressed the importance of dyslipidemia man-
agement in patients with CHD risk factors or risk 
equivalents (including DM, 10-year risk of CHD 
greater than 20%, or other atherosclerotic disease, 
e.g. peripheral arterial disease, symptomatic carotid 
artery disease, or abdominal aortic aneurysm), and 
provided LDL targets based on risk classification 
(Table 1). It also used the Framingham risk calcula-
tor to evaluate a person’s 10- and 20-year cardio-
vascular risk [23].

In 2014 the ACC/AHA blood cholesterol guide-
lines were released as an update to the 2004 ATP III 
publication (National Heart, Lung, and Blood 
Institute grade A, ACC/AHA classification I) [24]. 
With use of data from RCTs alone, new strate-
gies were introduced in this report for cholesterol 
screening and treatment in adults aged 21 years or 
older, including a focus on atherosclerotic CVD 
(ASCVD) risk reduction, with mention of four 
groups of individuals who would benefit from statin 
therapy (Table 2), deviation from specific choles-
terol targets, treatment with appropriate-intensity 
statin therapy in patients who would most likely 
benefit from CVD risk reduction, and use of a 
pooled cohort equation to assess 10-year ASCVD 
risk in men and women focused on both risk of 
CHD and risk of stroke [23, 24].

A 10-year ASCVD risk of 7.5% or greater is a 
population-estimated level of risk at which mod-
erate- and high-intensity statin therapy should be 
considered, serving not as an absolute threshold 
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for cholesterol medication initiation but as a start-
ing point for a meaningful discussion between 
the patient and the physician. For patients with a 
10-year ASCVD risk of less than 7.5% or unclear 
cardiovascular risk, the presence of other risk fac-
tors can help inform the consideration for medica-
tion initiation. These risk factors include LDL level 
of 160 mg/dL or greater, family history of prema-
ture ASCVD, high-sensitivity C-reactive protein 
level of 2 g/L or greater, coronary artery calcium 
score of 300 Agatston units or greater (or greater 
than the 75th percentile when adjusted for age, sex, 
and ethnicity), ankle-brachial index of less than 0.9, 
or elevated ASCVD lifetime risk [24].

The ACC/AHA guidelines recommend the use of 
statins, also known as 3-hydroxy-3-methylglutaryl-
coenzyme A reductase inhibitors, as the first and 
foremost treatment strategy for dyslipidemia as evi-
dence from RCTs demonstrating that nonstatin med-
ications fail to provide incremental improvement in 
ASCVD outcomes in routine care. Evidence does 
not support specific numerical cholesterol targets 

as previously advised, and thus the ACC/AHA 
guidelines do not promote an LDL or non-HDL 
goal in primary or secondary prevention. Instead 
they recommend a pre-statin initiation lipid panel 
(and baseline alanine transaminase level), followed 
by a repeated lipid panel 1 to 3 months after statin 
therapy is started to monitor the percent reduction 
of LDL-C level and adherence. The intensity of sta-
tin therapy that should be initiated is based on the 
ASCVD risk level. Daily doses of high-intensity, 
moderate-intensity, and low-intensity statin therapy 
are expected to lower LDL level by 50% or more, 
30% to less than 50%, and less than 30%, respec-
tively. High-intensity statin therapy, such as atorv-
astatin at 40–80 mg and rosuvastatin at 20–40 mg, 
should be initiated in adult patients with (1) clinical 
ASCVD (namely, history of acute coronary syn-
drome, myocardial infarction, stable or unstable 
angina, coronary/arterial revascularization, stroke 
or transient ischemic attack, or atherosclerotic 
peripheral arterial disease), (2) LDL level greater 
than 190 mg/dL, or (3) DM and a 10-year ASCVD 

Table 1 Adult Treatment Panel III Screening, Treatment Guidelines, and Low-density Lipoprotein Goals.

Screening guidelines Fasting lipid panel every 5 years starting at 20 years of age

LDL level (mg/dL) for 
treatment initiation

CHD and CHD risk equivalents*: ≥130
2+ risk factors: ≥130 if 10–20% 10-year risk, ≥160 if <10% 10-year risk
0–1 risk factor: ≥190

LDL level (mg/dL) 
goal

CHD and CHD risk equivalents*: <100
2+ risk factors: <130
0–1 risk factor: <160

CHD, coronary heart disease; LDL, low-density lipoprotein.
*CHD risk equivalents include diabetes, 10-year risk of coronary heart disease grater than 20%, or other atherosclerotic disease 
(e.g. peripheral arterial disease, symptomatic carotid artery disease, or abdominal aortic aneurysm).

Table 2 American College of Cardiology/American Heart Association Statin Benefit Groups (and Appropriate Intensity 
of Statin Therapy).

Secondary prevention Clinical ASCVD without NYHA class II–IV heart failure or receiving hemodialysis (high intensity)

Primary prevention LDL level >190 mg/dL (high intensity)
40–75 years old and LDL level 70–189 mg/dL and diabetes, without clinical ASCVD (moderate 
intensity, high intensity if ASCVD risk ≥7.5%)
40–75 years old and LDL level ≥70 mg/dL and 10-year ASCVD risk ≥7.5%, without diabetes or 
clinical ASCVD (moderate to high intensity)

ASCVD, atherosclerotic cardiovascular disease; LDL, low-density lipoprotein; NYHA, New York Heart Association.
Clinical ASCVD implies a history of acute coronary syndrome, myocardial infarction, stable or unstable angina, coronary/
arterial revascularization, stroke or transient ischemic attack, or atherosclerotic peripheral arterial disease.



D.J. Eapen et al., Primary Prevention of Cardiovascular Disease 383

risk of 7.5% or higher. Moderate-intensity statin 
therapy, such as atorvastatin at 10–20 mg and rosu-
vastatin at 5–10 mg, should be considered in adult 
patients (1) with DM and a 10-year ASCVD risk of 
less than 7.5%, (2) with LDL level of 70–189 mg/
dL and a 10-year ASCVD risk of 7.5% or greater (or 
even 5% to less than 7.5%), and (3) in whom high-
intensity statin therapy is indicated but who cannot 
tolerate it. In addition to the monitoring of lipid 
levels of patients receiving statins, statin therapy 
should be optimized by an increase in the medica-
tion dosage to the maximum tolerated for patients 
requiring moderate- or high-intensity therapy [24].

In July and August 2015 the Food and Drug 
Administration approved the use of alirocumab and 
evolocumab, respectively; these medications are 
known as proprotein convertase subtilisin/kexin 
type 9 (PCSK9) inhibitors, and serve as adjuncts 
to therapy in patients who (1) are intolerant of 
statins, (2) require further LDL level reduction 
despite maximal statin therapy, or (3) have famil-
ial hypercholesterolemia [25]. The gene producing 
these monoclonal antibodies was first characterized 
in 2003, and its significance became evident when 
gain-of-function mutations in the gene were noted 
to cause autosomal dominant familial hypercholes-
terolemia [26]. PCSK9 inhibitors are subcutaneous 
injectable medications that reduce LDL levels by 
approximately 50%. Phase 2 and phase 3 clinical 
studies have so far shown reassuring safety pro-
files [27]. This emerging therapy holds promise in 
broadening the therapeutic options for those indi-
viduals who need additional support beyond statins 
in the treatment of lipid disorders. 

It should be remembered that lifestyle modifica-
tions that include adherence to a healthy diet, regu-
lar and consistent physical activity, and avoidance 
of tobacco products should serve as the mainstay for 
dyslipidemia management and general well-being.

Hypertension: Screening and 
 Treatment Goals

Hypertension affects approximately 70 million 
adults in the United States, or approximately one 
in every three Americans, according to the Centers 
for Disease Control and Prevention. It is the lead-
ing primary diagnosis for ambulatory office vis-
its and drug prescriptions. Moreover, as a major 

risk factor for CHD and strokes, the leading and 
third-leading causes of death in the United States, 
respectively, high blood pressure is also considered 
the leading attributable risk factor for death both 
nationally and worldwide [28]. With evidence that 
90% of normotensive adults aged 55 years will go 
on to develop high blood pressure, the aging of our 
population highlights the importance of primary 
prevention [29].

By definition, hypertension represents systolic 
and diastolic blood pressure of 140 mmHg or 
greater and 90 mmHg or greater, respectively on 
two separate office visits or the administration of 
antihypertensive medications. Screening is strongly 
recommended for patients aged 18 years or older by 
the US Preventative Services Task Force (USPSTF; 
grade A). According to the most recent hypertension 
guidelines, patients aged 60 years or older should 
initiate antihypertensive medication if blood pres-
sure is greater than 150/90 mmHg. Patients younger 
than 60 years or who have chronic kidney disease 
and/or DM should initiate therapy if blood pressure 
is greater than140/90 mmHg [30].

Physical Activity in the Prevention 
of CVD

Physical inactivity is a known risk factor for CVD 
and contributes 6% of the CHD burden worldwide 
[31]. Other associated comorbidities of physi-
cal inactivity include metabolic syndrome, DM, 
and obesity. The INTERHEART study, including 
patients from 52 countries, showed that physical 
activity and fitness are associated with reduced CVD 
morbidity and mortality (odds ratio 0.86, P<0.0001), 
with a population-attributable risk of 12.2% for AMI 
[1]. Regular physical activity confers a cardiopro-
tective effect via several direct and indirect mecha-
nisms, including anti-inflammatory, antithrombotic, 
antiarrhythmic, antiatherogenic, anti-ischemic, and 
psychological effects [32]. Furthermore, physical 
activity favorably modifies ASCVD risk factors 
such as blood pressure, weight, and lipid levels. 
Regular physical activity is associated with a 2–5-
mmHg and 1–4-mmHg decrease in systolic and 
diastolic blood pressures, respectively, reduction in 
LDL cholesterol level (3.0–6.0 mg/dL) and increase 
in non-HDL cholesterol level (6 mg/dL) [10, 33]. 
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The AHA/ACC guidelines on lifestyle manage-
ment to reduce cardiovascular risk recommend that 
adults engage in an average of 40 min of moderate- 
to vigorous-intensity physical activity three or four 
times a week [10]. Examples of moderate-intensity 
physical activity include brisk walking at 3–5 miles 
per hour, household cleaning, playing golf, playing 
doubles tennis, and mowing the lawn [33]. Despite 
the well-known benefits of physical activity, it con-
tinues to be vastly underused in the primary pre-
vention of CVD. To encourage and improve use of 
physical activity, the acronym ACTIVE (Figure 1) 
can be used to prescribe physical activity in CVD 
prevention [33].

Diabetes Screening and CVD

There are currently an estimated 29.1 million peo-
ple living in the United States with DM (9.3% of 
the total population), with approximately 28% with 
currently undiagnosed DM [34]. The burden of DM 
in the general population generates an annual $245 
billion cost in direct and indirect medical cost on the 
basis of 2014 estimates (a 41% increase from 2007 
estimates), with 27% of cardiovascular health care 
costs associated with chronic complications of DM 
[35]. The diagnosis also confers an increased risk 

of CVD, as evidenced by a cardiovascular death 
rate 1.7 times higher in diabetic individuals than in 
those without DM, as well as data suggesting that 
more than 50% of people with coronary artery dis-
ease have DM or impaired glucose metabolism [34, 
36]. With the increased cardiovascular risk associ-
ated with DM and its notable prevalence, about a 
quarter of which is currently undiagnosed, screen-
ing becomes particularly important.

US Preventative Services Task Force 
Guidelines

The USPSTF 2014 guide recommends asympto-
matic adults with sustained blood pressure greater 
than 135/80 mmHg (grade B) be screened for type 
2 DM, with no formal screening recommendation 
for asymptomatic individuals with sustained blood 
pressure less than 135/80 mmHg (due to insuf-
ficient evidence) [36]. Use of the fasting blood 
glucose level is recommended for screening of indi-
viduals for DM, and if the level is 126 mg/dL or 
greater, repeated confirmation testing on a different 
day with either an oral glucose tolerance test or the 
hemoglobin A1c

 level is recommended. No optimal 
evidence-based screening interval is known; how-
ever, the USPSTF recommends every 3 years as 
reasonable on the basis of expert opinion.

Figure 1 Approach to Physical Activity Prescription Using the ACTIVE Acronym.
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American Diabetes Association

The American Diabetes Association (ADA) recom-
mends every adult be screened for DM starting at 45 
years of age. It is also recommended that asympto-
matic adults who are overweight or obese (BMI≥25 
kg/m2) and who have one or more additional risk fac-
tors for DM be screened for DM (evidence category 
B), with repeated testing in patients who test normal 
at a minimum of every 3 years (evidence category 
C). Detailed screening recommendations are listed 
in Table 3. For patients who fall into the high-risk 
category for progression to DM (impaired fasting 
glucose, impaired glucose tolerance, or hemoglobin 
A

1c
 fraction 5.7–6.4%), early intervention with life-

style modification targeting a loss of 7% of body 
weight in combination with moderate-intensity 
physical activity for at least 150 min per week is 
advised. The ADA also recommends consideration 
of the addition of metformin therapy in patients with 
prediabetes, especially in patients with BMI>35 kg/
m2, younger than 60 years, or who are women with 
prior gestational DM (evidence category A). This 
is based on evidence demonstrating that early life-
style modification–based interventions as well as 
metformin can decrease the rate of DM onset [37]. 
Patients with prediabetes should be followed up 
with at least annual monitoring for development of 
DM (evidence category E). Screening and treatment 
of modifiable risk factors for CVD should be consid-
ered as well (evidence category B) [38].

The Use of Aspirin in Primary 
 Prevention of CVD

A number of guidelines have been published related 
to aspirin use for the primary prevention of car-
diovascular events. There is, however, no overall 
consensus amongst these guidelines and clinician 
judgment with respect to the benefits of aspirin 
must be weighed against the potential bleeding risk 
associated with its use. The three most readily used 
recommendations in the United States, the USPSTF 
guidelines, the AHA/American Stroke Association 
(ASA) guidelines, and the ADA guidelines will 
be presented here. A summary of these and other 
selected guidelines can be found in Table 4.

USPSTF Guidelines

The USPSTF 2016 guidelines [39] recommend ini-
tiation of low-dose aspirin therapy for the primary 
prevention of CVD in adults aged 50–59 years who 
have a 10% or higher 10-year risk of CVD, are not 
at increased risk of bleeding, have a life expectancy 
of at least 10 years, and are willing to take a low 
dose of aspirin daily for at least 10 years (B recom-
mendation). The decision to initiate low-dose aspi-
rin therapy for adults aged 60–69 years who have a 
10% or greater 10-year CVD risk should be made on 
an individual basis as it would benefit those in this 
age group who are not at increased risk of bleeding, 
have a life expectancy of at least 10 years, and are 

Table 3 American Diabetes Association Screening Recommendations for Type 2 Diabetes Mellitus.

Recommendation Evidence 
category

Testing to detect T2DM in asymptomatic patients should be considered in adults of any age who are 
overweight or obese (BMI>25 kg/m2 or ≥23 kg/m2 in Asian Americans) and who have one or more 
additional risk factor for diabetes

B

Test to detect T2DM should begin for all patients at age 45 years B
If testing to detect T2DM shows normal findings, repeated testing at a minimum of 3-year intervals is 
reasonable

C

Test to detect T2DM with the fasting plasma glucose level, 2-h plasma glucose level after a 75-g oral 
glucose tolerance test, and hemoglobin A

1c
 fraction are equally appropriate

B

Identify and treat cardiovascular risk factors if appropriate in patients with T2DM B
Testing to detect T2DM should be considered in children and adolescents who are overweight or obese 
and have at least two additional risk factors

E

T2DM, type 2 diabetes mellitus.
From [38].
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willing to take a low dose of aspirin daily for at least 
10 years (C recommendation). There was insuffi-
cient evidence to recommend initiation of the use of 
aspirin in adults younger than 50 years and in adults 
70 years or older for primary prevention (I state-
ment). The USPSTF no longer makes separate rec-
ommendations for men and women, acknowledging 
that the evidence is insufficient in supporting any 
sex-specific differences in CVD outcomes [40].

AHA/ASA Guidelines

The AHA/ASA 2014 guidelines [41] for the primary 
prevention of stroke state that it is reasonable to use 
aspirin for CVD (including but not specific to stroke) 
prevention in adults whose risk is sufficiently high 
(10-year CVD risk greater than 10%) for the benefits 
to outweigh the risks associated with aspirin therapy 
(class IIa, level of evidence A). The ACC/AHA CVD 
risk calculator (http://www.cvriskcalculator.com) can 
assist in estimation of the 10-year risk. The guide-
lines also mention that aspirin may be considered for 
the prevention of a first stroke in adults with chronic 
kidney disease (i.e. estimated glomerular filtration 
rate less than 45 mL/min/1.73 m2) (class IIb; level 
of evidence C). This recommendation does not apply 
to severe kidney disease (stage 4 or 5; estimated glo-
merular filtration rate less than 30 mL/min/1.73 m2). 
The guidelines do not recommend aspirin for preven-
tion of a first stroke in low-risk individuals or those 
with DM in the absence of other high-risk conditions 
(class III; level of evidence A).

ADA Guidelines

The ADA 2016 guidelines [42] recommend the use 
of aspirin therapy (75–162 mg daily) for the pri-
mary prevention of CVD in patients with type 1 or 
type 2 DM who have a 10-year CVD risk of greater 
than 10%. The ADA further states that this includes 
most men or women with DM aged 50 years or 
older who have at least one additional major risk 
factor (a family history of ASCVD, hypertension, 
smoking, dyslipidemia, or albuminuria) and are not 
at increased risk of bleeding (C recommendation). 
The ADA does not recommend aspirin for primary 
prevention of CVD in patients with DM who have 
a 10-year CVD risk of less than 5%, such as in men 
or women with DM younger than 50 years with no 
major additional CVD risk factors, as the potential 
risk of bleeding outweighs any potential benefits 
(C recommendation). In patients with DM younger 
than 50 years with multiple other risk factors (e.g. 
10-year risk 5–10%), the ADA recommends the use 
of clinical judgment (E recommendation).

Optimal Aspirin Dose

Primary prevention trials have used various aspirin 
dosing regimens ranging from 75 mg daily to 100 
and 325 mg every other day [39]. A 75-mg dose 
appears to be as effective as higher doses of aspi-
rin. Higher doses of aspirin may increase the risk of 
bleeding. The most commonly prescribed dosage in 
the United States is 81 mg per day. In 2014 the US 

Table 4 Selected Major Guidelines Regarding Use of Aspirin in Primary Prevention.

Guideline Recommendation for aspirin use

USPSTF 
(2016) [39] 

Adults aged 50–59 years with >10% 10-year CVD risk, are not at increased risk of bleeding, have a life 
expectancy of at least 10 years, and are willing to take a low dose of aspirin daily for at least 10 years
Adults aged 60–69 years with >10% 10-year CVD risk, are not at increased risk of bleeding, have a 
life expectancy of at least 10 years, and are willing to take a low dose of aspirin daily for at least 10 
years

AHA/ASA 
(2014) [41]

Adults with >10% 10-year CVD risk

Adults with CKD (i.e. estimated GFR <45 mL/min/1.73 m2). This does not apply to severe kidney 
disease (stage 4 or 5; estimated GFR <30 mL/min/1.73 m2)

ADA 
(2016) [42]

Adults with diabetes with >10% 10-year CVD risk (i.e. most men or women with diabetes aged 
≥50 years who have one or more of the following major risk factors: a family history of ASCVD, 
hypertension, smoking, dyslipidemia, or albuminuria)

ADA, American Diabetes Association; AHA, American Heart Association; ASA, American Stroke Association; CVD, cardiovascu-
lar disease; CKD, chronic kidney disease; GFR, glomerular filtration rate; USPSTF, United States Preventive Services Task Force.

http://www.cvriskcalculator.com
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Food and Drug Administration issued a statement to 
consumers that stated that after reviewing the data 
from the trials on the use of aspirin for prevention of 
a first CVD event, it does not believe the evidence 
supports the general use of aspirin for primary pre-
vention of a heart attack or stroke [43]. The decision 
to use aspirin in primary prevention of CVD should 
be based on individual clinical judgment between 
the health care provider and the patient that weighs 
the benefits versus the risks of aspirin therapy. 

Mild to Moderate Alcohol Intake in 
the Prevention of CVD

In the United States, roughly two-thirds of the 
adult population report consumption of alcoholic 
beverages, with most being regular drinkers [44]. 
The effects of alcohol consumption on CVD have 
been evaluated; however, to date no large RCTs 
exist. Most data have been from prospective cohort 
trials [45].

The most recent guidelines on alcohol and CVD, 
published by the USDA and the US Department 
of Health and Human Services (USDHS) in 2010, 
suggest that when consumed in mild to moderate 
amounts (defined as 1–2 drink equivalents per day, 
7–14 per week), alcohol has been shown to reduce 
CVD incidence [44]. This is a conclusion similar to 
that provided by the AHA in 2006, which remains the 
most current update from the AHA [46]. Examples 
of a drink equivalent, as defined by the organiza-
tions mentioned above, include a 12-oz beer, a 4-oz 
glass of wine, and a 1.5-oz shot of 80-proof spir-
its. However, it is important to note that both the 
USDA/USDHS and the AHA do not recommend 
the initiation of alcohol use for its apparent cardio-
protective effects [46]. This is due to its potential 
deleterious effects, particularly when consumed in 
large quantities, including increased risk of physical 
injury, certain cancers, hypertension, hypertriglyc-
eridemia, and liver damage [46]. In a recent large 
prospective cohort trial spanning several countries, 
regular consumption of alcohol was associated 
with a lower incidence of myocardial infarction 
but increased risks of alcohol-related cancers and 
physical injury [45]. When stratified for high-intake 
users, there as a significant increase in all-cause 
mortality compared with never drinkers [45].

The association between alcohol consumption 
and CVD is described by a J-shaped curve, with 
mild to moderate consumption offering optimal car-
diovascular risk reduction. However, the AHA and 
USDA/USDHS continue to not recommend regular 
alcohol consumption, despite the potential cardio-
vascular health benefits, given the notable negative 
effects on other aspects of health, particularly when 
alcohol is consumed in excess [44, 46].

Conclusions

The field of medicine has advanced at a remarkable 
rate. Physicians are now communicating with their 
patients via electronic portals. Telemedicine may 
revolutionize the delivery of health care. Diagnostic 
tools and therapies have evolved, allowing earlier 
detection and therapies, thereby reducing cardio-
vascular morbidity and mortality.

Importantly, as we continue to expand our diag-
nostic armamentarium, we should not lose sight 
of what we know to be true; our preventive efforts 
must remain at the forefront in the fight against 
CVD. This can be accomplished in a cost-effective 
manner by our working closely with our patients to 
identify and modify cardiovascular risk factors. The 
recent guidelines on the management of hyperten-
sion and cholesterol levels and lifestyle manage-
ment all provide a framework on which we can 
tailor a treatment plan for our patients.

Dietary changes, weight loss, exercise, and 
tobacco use cessation are specific areas where 
focused efforts can successfully reduce the risk 
of CVD on both an individual level and a popu-
lation level. These preventive efforts have poten-
tial significant public health implications. CVD 
remains the leading cause of death worldwide. 
Therefore it is imperative that we collectively 
focus our efforts on the prevention of CVD and 
consequently improve the cardiovascular health of 
individuals, communities, and nations. As quoted 
by Benjamin Franklin, “An ounce of prevention is 
worth a pound of cure.”
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