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ABSTRACT: This review examines key studies published in 2021 that are related to primary prevention of atherosclerotic car-
diovascular disease (ASCVD). Major randomized clinical trials (RCTs) concerning traditional risk factors or ASCVD events,
meta-analyses, and key observational studies related to primary prevention of ASCVD were considered. The review includes
interventions for weight loss, cardiometabolic and renal disease, blood pressure control, diet, and the occurrence of cardio-
vascular disease events. A few studies considered both primary and secondary prevention populations. The review is not
exhaustive. We did not include studies that focused on heart failure or clinical presentations that may be difficult to classify,
such as acute or chronic ischemic cardiovascular disease without myocardial infarction. Our purpose was to highlight recent
research that will help the reader stay abreast of the changing field of cardiovascular prevention.
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hat related to primary prevention of atherosclerotic

cardiovascular disease (ASCVD). Major randomized
clinical trials (RCTs) concerning traditional risk factors or
ASCVD events, meta-analyses, and key observational
studies related to primary prevention of ASCVD were
considered. The review includes interventions for weight
loss, cardiometabolic and renal disease, blood pressure
control, diet, and the occurrence of cardiovascular dis-
ease events. A few studies considered both primary and
secondary prevention populations. The review is not ex-
haustive. We did not include studies that focused on heart
failure or clinical presentations that may be difficult to clas-
sify, such as acute or chronic ischemic cardiovascular
disease without myocardial infarction. Our purpose was
to highlight recent research that will help the reader stay
abreast of the changing field of cardiovascular prevention.

Tis review examines key studies published in 2021
L

OBESITY

In 2021 several studies examined the effect of differ-
ent strategies for weight loss—behavior modification,

bariatric surgery, and injectable semaglutide are key
examples.” Overall, the degree of weight loss with
behavior therapy was modest. Bariatric surgery was
associated with significant long-term reductions in
ASCVD risk, and injectable semaglutide also led to
substantial weight loss.

Medicare currently covers behavioral therapy for
obesity with up to 22 individual 15-minute in-clinic visits
over 12 months. A cluster randomized trial compared
3 weight loss programs for 1407 adults with a BMI
30-45 kg/m? in rural Midwestern clinics.! Clinics were
randomized to perform either in-clinic individual visits,
in-clinic group visits, or telephone-based group visits.
Weight change after 2years of follow up was —4.4 kg
for the in-clinic group visits, —3.9 kg for the telephone
group and —-2.6 kg for the in-person individual visits.
The difference in weight loss between in-person group
versus in-person individual visits was statistically sig-
nificant (1.9 kg, P=0.01), but unlikely to change clinical
practice.! The authors suggested that programs with
a combination of in-person and remote visits warrant
further study, as they may allow for more contact with
patients, and thus be more effective.
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A meta-analysis of 174772 adults from 16 cohort
studies and one clinical trial, reported that bariatric sur-
gery was associated with a large reduction in mortal-
ity over 30years of follow up (hazard ratio [HR]=0.51,
P<0.0001). The authors reported a median increase in
life expectancy of 6.1 years compared with non-surgical
care.” The gain in median life expectancy among pa-
tients with type 2 diabetes (T2DM) was 9.3years ver-
sus 5.1 years in the adults without diabetes.

A series of clinical trials reported the weight loss ef-
fects in non-diabetic adults with 68 weeks of injectable,
glucose-lowering semaglutide, a glucagon-like peptide
1 receptor agonist (GLP-1 RA). This medication has
been approved at doses up to 1 mg/week to help con-
trol glycemia in patients with T2DM. The randomized
double-blind STEP1 (Semaglutide Treatment Effect in
People with Obesity) trial investigated the effects of
2.4 mg/week semaglutide injections for 1961 adults
with BMI >30 kg/m? or with BMI >27 kg/m? plus one or
more comorbid diagnoses.® At 68weeks the authors
reported a mean weight change of -14.9% in the inter-
vention group versus —2.4% in the placebo (P<0.001);
a mean weight loss >5% occurred in 86.4% with ac-
tive therapy versus 31.5% with placebo, and weight
loss>10% occurred in 69.1% with active therapy, 12.0%
with placebo.

Companion STEP trials assessed adding the
medication to a low-calorie diet, the impact of coun-
seling visits, and the persistence of weight loss, all
demonstrating substantial weight loss with the ad-
dition of semaglutide.*® In STEP 3, both treatment
arms included a low-calorie diet for the first 8weeks
and counseling visits were provided for the duration
of the trial. The study reported much greater weight
loss in the semaglutide with counseling group com-
pared with counseling alone.* In STEP 4, semaglutide
was administered to all 902 participants during the
first 20weeks of the trial (mean weight loss —10.6%),
and subjects were subsequently randomly assigned
to continued therapy or placebo for weeks 20 to 68.°
The investigation demonstrated additional weight loss
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for the semaglutide treatment group from week 20 to
week 68 (-7.9%), whereas participants randomized to
placebo had mean weight gain +6.9% during weeks
20 to 68. On the basis of the STEP trials, the sema-
glutide 2.4 mg/weekly dose was approved by the US
Food and Drug Administration as a weight loss agent
in 2021.

CARDIOMETABOLIC AND CHRONIC
KIDNEY DISEASE

Rossello et al examined the association between
hemoglobin Alc (HgbA1c) and subclinical atheroscle-
rosis (SA) using data from the observational PESA
(Progression of Early Subclinical Atherosclerosis)
study in Spain.® Two-dimensional ultrasound and non-
contrast cardiac CT were used to detect SA in the ca-
rotid and femoral/iliac arteries, the infrarenal aorta and
coronary arteries in 3973 adults without diabetes, ages
40 to 54 years. Not surprisingly, adults with prediabe-
tes were more likely than euglycemic adults to have SA
in multiple vascular beds. However, the association of
HgbAlc with multi-territorial SA was graded, and sta-
tistically significant even in adults with HgbA1c 5.5%
to 5.6% (HR, 1.36 [95% CI 1.03-1.80]). When partici-
pants were stratified by 10-year estimated ASCVD risk,
the association of HgbA1c with SA was significant for
low-risk, but not moderate risk individuals. The find-
ings of this study imply that preventive intervention
is indicated even at levels of what we now regard as
normoglycemia.

The PROPEL (Promoting Successful Weight Loss
in Primary Care in Louisiana) cluster randomized trial
studied whether an intensive lifestyle intervention (ILI)
program delivered by health coaches embedded in 18
primary care clinics serving low-income patients would
improve control of cardiometabolic risk factors versus
usual care.” Prior publication had shown that adults in
the ILI lost more weight than those in usual care (mean
difference —4.51% [95% Cl, —5.93 to -3.10], P<0.01).8
ILI participants attending weekly sessions with health
coaches (16 in-person sessions and 6 via phone)
during the first 6 months, and monthly sessions (either
in-person or phone) for 18 months. Health coaches
helped participants develop a plan to achieve 10%
weight loss by diet and exercise and tracked their prog-
ress remotely. Fasting blood glucose (FBG) decreased
from baseline to 12 months (-4.5 mg/dL, P=0.04) but
not at 24 months in the ILI arm. HDL-C increased by
4.7 mg/dL at 12-months and 4.3 mg/dL at 24 months
in the ILI arm. FBG and HDL-C did not change with
usual care. There was no difference between groups
for blood pressure, total or LDL-C, or triglycerides, al-
though BP and cholesterol levels were already well-
controlled at baseline. While it is encouraging that
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some gains were made in important cardiometabolic
risk factors, whether those gains would continue after
cessation of the program is unknown.

Several large RCTs evaluated whether the use of
medications that target metabolic pathways reduce
ASCVD risk in high-risk patients, such as those with
chronic kidney disease. The trials showed that ag-
gressive care to prevent ASCVD events and heart
failure in patients with T2DM patients and chronic kid-
ney disease continues to expand to include sodium-
glucose cotransporter 2 inhibitor (SGLT2i), GLP1-RA,
and a mineralocorticoid antagonist. The SCORED
(Sotagliflozin on Cardiovascular and Renal Events in
Patients with Type 2 Diabetes and Moderate Renal
Impairment Who Are at Cardiovascular Risk) trial eval-
uated the role of the oral SGLT2i, sotagliflozin, versus
placebo to reduce composite ASCVD and heart fail-
ure events in 10584 adults with T2DM with estimated
glomerular filtration rate (€GFR) 25 to 60 mL/min per
1.73 m?° Over a median follow up of 16 months, the
primary end point (ASCVD death, heart failure hospi-
talization, or urgent heart failure visit) event rate was
5.6 per 100 patient-years with sotagliflozin versus 7.5
events per 100 patient-years with placebo (HR=0.74,
P<0.001).° Adverse side effects of sotagliflozin included
diarrhea, genital fungal infections, volume depletion,
and diabetic ketoacidosis.

The cardiovascular effects of finerenone, a selec-
tive nonsteroidal mineralocorticoid receptor antago-
nist, were studied prospectively in the FIGARO-DKD
(Finerenone in Reducing Cardiovascular Mortality
and Morbidity in Diabetic Kidney Disease) trial.'”® In
FIGARO-DKD 7437 participants with either stage 2 to
4 chronic kidney disease (CKD) and moderately ele-
vated albuminuria or stage 1 or 2 CKD and severely
increased albuminuria were randomized to finerenone
versus placebo, and all received maximally tolerated
renin-angiotensin  blockade before randomization.
Adults with symptomatic heart failure with reduced
gjection fraction were excluded. Over a median fol-
low-up of 3.4years, the primary outcome (compos-
ite of death from cardiovascular causes, nonfatal Ml,
nonfatal stroke, or hospitalization for heart failure)
occurred in 12.4% with finerenone versus 14.2% with
placebo (HR=0.87, P=0.03). The outcome was primar-
ily driven by a reduction in heart failure hospitalization
(3.2% versus 4.4%). The incidence of serious adverse
event rates was similar between groups, but hyper-
kalemia was more common with finerenone (10.8%
versus 5.3%). Importantly, 60% of the participants had
albuminuria in the setting of an eGFR >60 mL/min
per 1.73 m?, highlighting the complementary nature of
both creatinine and urinary albumin-creatinine ratio. At
baseline only 7.5% were taking a GLP1-RA and 8.5%
were taking an SGLT2i.
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HYPERTENSION

In 2021, RCT data provided insight into various strate-
gies regarding blood pressure management, including
salt substitution, lifestyle interventions, higher versus
lower blood pressure targets, renal denervation, and
chlorthalidone in patients with low eGFR. Two large
meta-analyses addressed the risk of diabetes with
blood pressure lowering, and whether the benefits of
blood pressure lowering differed by age or baseline
pressure.

The SSaSS (Salt Substitute and Stroke Study) was
an open label cluster randomized trial in 600 rural
Chinese villages." Eligible participants included adults
with poorly controlled blood pressure (>140mm Hg
with or 160mm Hg without medication) and age
>60vyears (27.4%) or prior stroke (72.6%). Intervention
village participants were provided reduced sodium salt
substitute (75% sodium chloride and 25% potassium
chloride) free of charge. Control village participants
continued to use regular salt (100% sodium chloride).
The primary outcome was fatal and nonfatal stroke.

Among 20995 participants, the mean difference
in SBP between the intervention and control arms
was -3.34mm Hg (95% CI, -4.51 to -2.18). Over a
median follow-up of 5.1years there was a significant
reduction in stroke with the salt substitute (29.14 ver-
sus 33.65/1000 person-years, P=0.006) and MACE
(491 versus 56.3/1000 person-years, P<0.001) (see
Table 1). There was no significant difference in the
incidence of definite hyperkalemia or sudden death.
While the absolute risk reduction in events was mod-
est, this magnitude of benefit could potentially prevent
>300000 strokes and >1000000 vascular events
when applied to the whole Chinese population. It is un-
clear whether the results can be generalized to more
Westernized populations, in which salt intake is often
from processed or restaurant food and where the rel-
ative incidence of stroke is lower. In addition, the in-
crease in potassium intake may have contributed to
some of the benefit with the salt substitute, given that
raising potassium intake has also been shown to lower
blood pressure.’

The RADIANCE-HTN TRIO trial evaluated ultrasound
renal denervation therapy in patients with resistant hy-
pertension, defined as blood pressure >140/90mm Hg
with at least 3 antihypertensive medications, including
a diuretic.”® At enrollment participants were all treated
with a combination pill (@amlodipine 10 mg, valsartan
160 mg, hydrochlorothiazide 25 mg). If the blood pres-
sure remained >135/85mm Hg on ambulatory test-
ing after 4weeks of treatment then participants were
randomized to renal denervation (n=69) versus sham
procedure (n=67). With the fixed-dose combination pill
the mean daytime ambulatory SBP decreased from
161.9mm Hg to 150mm Hg. With renal denervation
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the additional reduction in systolic blood pressure was
—-4.5mm Hg (95% Cl -8.5 to -0.3, P=0.022) greater
than with the sham procedure at 2 months. Additionally,
at 2 months 35% of the renal denervation group and
21% of the sham group had controlled blood pressure
(<135/85mm Hg). Complications were rare and longer-
term efficacy and safety data are being collected.

Two large event-driven trials compared cardiovas-
cular outcomes among higher risk adults randomized
to higher versus lower SBP targets. Both trials were
stopped early after ~3.3years because of a reduc-
tion in cardiovascular events with lower SBP. The
final report of the SPRINT (Systolic Blood Pressure
Intervention Trial) included data from additional ad-
judicated events, since it was first published in 2015,
and 1 year of postintervention follow-up.'* In SPRINT,
9361 patients (mean age 67.9) with hypertension and
>1 marker of cardiovascular risk were randomized
to SBP targets of <120mm Hg versus <140mm Hg.
After the trial was stopped early, patients were fol-
lowed for a 1-year postintervention period, during
which they were free to continue or change treat-
ment targets. During the intervention the mean SBP
in the intensive and standard-treatment groups were
120 and 133.9mm Hg, respectively; in the postinter-
vention period the mean SBP increased to 126.9 and
136.5mm Hg, respectively. With the additional adju-
dicated events a significant reduction in the primary
composite outcome persisted with intensive treatment
(see Table 1 for details, 1.77% per year versus 2.4%
per year, P<0.001). Slightly higher incidence of hypo-
tension (2.1% versus 1.2%, P=0.001) and electrolyte
abnormalities (2.9% versus 2.2%, P=0.03) was noted
with intensive treatment.

Inthe Chinese trial, STEP (Strategy of Blood Pressure
Intervention in the Elderly Hypertensive Patients), 8511
adults with hypertension (mean age 66.2years) were
randomized to SBP targets 110 to <130 or 130 to
<150mm Hg."® Almost 20% of the participants had di-
abetes, whereas patients with diabetes were excluded
from SPRINT. Throughout follow-up, the mean SBP
was 126.7 mm Hg in the intensive-treatment group and
135.9mm Hg with standard treatment, almost identical
to the SBPs achieved in the post-intervention phase
of SPRINT. The total incidence of the composite pri-
mary outcome (Table 1) was significantly lower in the
intensive versus standard-treatment group (3.5% ver-
sus 4.6%, P=0.007). However, there was no decrease
in cardiovascular or all-cause mortality with intensive
treatment. Incidence of dizziness, syncope, fracture,
or adverse renal outcomes did not differ between
treatment groups, but hypotension occurred more
frequently in the intensive versus standard-treatment
group (3.4% versus 2.6%, P=0.03).

Taken together, SPRINT and STEP blood pressure
trials confirm the efficacy and safety of lowering SBP
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below 130mm Hg in older adults at higher risk for CVD.
Both trials reduced the risk of a composite outcome
that included ASCVD events, heart failure, and CVD
death. Both showed similar efficacy across multiple
subgroups, including adults over age 70 to 75. In STEP
the achieved SBP in the intensive treatment group was
afew mm Hg higher than in SPRINT, perhaps helping to
account for the lower incidence of adverse effects with
intensive treatment in STEP, but also the failure to im-
prove all-cause and cardiovascular mortality. A meta-
analysis of 51 trials from the BPLTTC (Blood Pressure
Lowering Treatment Trialists Collaboration) affirmed
the results of SPRINT and STEP, showing a consistent
reduction in CVD events with a 5mm Hg reduction in
SBP across a wide range of baseline pressures, down
to 120mm Hg.?® As with SPRINT and STEP, the meta-
analysis also showed benefit with blood pressure low-
ering among older adults.

In the CLICK (Chlorthalidone in Chronic Kidney
Disease) trial 160 adults with poorly controlled hyper-
tension and stage 4 CKD (eGFR 15 to <80 mL/min per
1.73 m? were randomized to chlorthalidone versus
placebo.'® The primary outcome was the change in 24-
hour ambulatory SBP from baseline to 12weeks. The
starting dose of chlorthalidone was 12.5 mg daily, and
the dose was doubled every 4weeks to a maximum
of 50 mg if the SBP remained >135mm Hg or for DBP
>85mm Hg. By week 12 the mean SBP in the chlor-
thalidone group had decreased from 142.6mm Hg
to 131.6mm Hg. The majority of the blood pressure
change (11 mm Hg) occurred with the initial 12.5 mg
dose. Acute kidney injury (AKIl) occurred more fre-
quently with chlorthalidone than placebo (41% ver-
sus 13%), but the reduction in eGFR improved within
2weeks of stopping the drug. Participants who were
also taking a loop diuretic had 9.2-fold higher odds
of experiencing an AKI with chlorthalidone versus
placebo; the OR was 1.9 for those not taking a loop
diuretic. Longer and larger trials are needed to evalu-
ate safety and the potential impact on cardiovascular
events, but the results support judicious use of chlor-
thalidone as an antihypertensive agent in adults with
advanced CKD.

A second study from the BPLTTC addressed
2 additional questions related to blood pressure
management—whether blood pressure lowering
per se reduces the risk of developing diabetes, and
whether specific medication modified the risk of inci-
dent diabetes.?* Using individual participant data, the
investigators performed a meta-analysis of 22 trials
that compared a specific class of antihypertensive
medication to placebo or a second class. After a me-
dian follow-up of 4.5years, lowering SBP by 5mm Hg
was associated with diminished risk of type 2 diabetes
across all trials by 11% (HR, 0.89 [95% CI 0.84-0.95)).
There was no heterogeneity of effect based on BMI.
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The authors reported that diabetes risk was reduced
with ACEI and ARBs by 11%, calcium channel blockers
did not affect diabetes risk, and thiazide diuretics and
beta-blockers increased diabetes risk (thiazides RR,
1.20 [95% CI 1.07-1.35]) and beta-blockers (RR, 1.48
[95% CI 1.27-1.72]). An important limitation is that it is
unknown whether the risk of diabetes differed among
those with prediabetes or normoglycemia. In addition,
the risk of diabetes associated with combination pills
that included drugs with opposing effects—for exam-
ple an ACEI with a diuretic—was also not assessed.

One trial evaluated the efficacy of addressing mul-
tiple behaviors to improve control of blood pressure
in those with resistant hypertension. Blumenthal et
al randomized 140 adults with resistant hypertension
(mean age 63, 31% with diabetes, 21% with CKD) to a
center-based 4-month program of dietary counseling,
behavioral weight management, and exercise or a sin-
gle counseling session.!” The primary end point was
clinic systolic BP. The center-based program included
education from a nutritionist about sodium and calo-
rie reduction, plus weekly 45-minute group counseling
sessions from a psychologist about behavior change.
Participants also exercised at cardiac rehabilitation 30
to 45 minutes 3 times a week. Participants in the con-
trol arm met for an hour with a health educator to dis-
cuss BP management, and received a workbook with
an individualized diet and exercise program that was
similar to the intervention arm. Office BP decreased
-12.5mm Hg (95% Cl -14.9 to —10.2) in the lifestyle
program and —7.1 mm Hg (95% ClI, -10.4 to -3.7) in the
usual care arm (P=0.005).

POLYPILL AND FIXED DOSE
COMBINATION TREATMENTS

A polypill strategy to prevent ASCVD has theoretical
advantage over traditional approaches. With a polypill,
fixed low dose combinations of multiple drugs classes,
generally including agents to lower cholesterol and
blood pressure, are provided to populations with aver-
age to increased risk.?® Initially proposed from a mod-
eling exercise and subsequently tested for risk factor
reduction, studies are finally emerging to evaluate ef-
fects of polypills on ASCVD outcomes.?®27

TIPS-3 Trial

The International Polycap Study 3 (TIPS-3) included
5713 individuals without cardiovascular disease (CVD)
but at increased risk of CVD events based on an ele-
vated INTERHEART score.”® A daily polypill comprised
of 40 mg of simvastatin, 100 mg of atenolol, 25 mg of
hydrochlorothiazide, and 10 mg of ramipril was evalu-
ated. Participants were randomized in a 2x2 factorial
trial to the polypill or matching placebo, and to aspirin
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75 mg daily or matching placebo, allowing for sepa-
rate analysis of the risks and benefits of the aspirin
component.

The trial, comprising participants only from Asia,
included a 3- to 4-week half dose polypill and aspirin
run in period, and 24% of the initial cohort dropped
out. After a mean follow up of 4.6years, participants
receiving the polypill had a lower risk of composite
CVD events (death from cardiovascular causes, myo-
cardial infarction, stroke, resuscitated cardiac arrest,
heart failure, or revascularization) (4.4% versus 5.5%,
HR, 0.79 [95% CI 0.63-1.00]), that was of marginal sta-
tistical significance. The greatest effect was observed
in the combined polypill/aspirin group compared with
double placebo (4.1% versus 5.8%, HR, 0.69 [95% CI
0.50-0.97)).

Serious adverse events were infrequent, but diz-
ziness, hypotension and cough were more common
among those assigned to the polypill; there was no ex-
cess of muscle symptoms. Interestingly, there was no
increase in major or minor bleeding for those assigned
to aspirin compared with placebo.

The TIPS-3 study adds to the growing evidence base
advancing the polypill approach for CVD prevention
from concept to a potentially viable strategy. However,
the results have raised some concerns. First, overall
adherence was suboptimal, achieving only =68% at
48 months, and there was a high proportion of polypill
discontinuation (=40%). Second, the large proportion
of dropouts during the run-in phase raises questions
regarding the acceptability, tolerability, and adherence
for an unselected population. Finally, whether aspirin
should be included as part of the polypill remains un-
certain, and it is still unclear why no excess in bleeding
was observed in the aspirin treatment arm.

A subsequent individual participant level meta-
analysis of 3 large primary prevention trial cohorts
(n=18162), including TIPS-3, confirmed that the polyp-
ill interventions resulted in a lower risk of CVD events
relative to the comparator group (8.0% versus 4.9%,
HR, 0.62 [95% CI 0.53-0.73], P<0.0001), with a 5-year
number needed to treat of 52,2 The effect estimates
were greatest for the fixed dosed combination contain-
ing aspirin, (HR, 0.53 [95% CI 0.41-0.67]) compared
with the combination without aspirin, (HR, 0.68 [95%
Cl 0.57-0.81]), although aspirin as a separate compo-
nent was only evaluable in the TIPS-3 trial.

Small, shorter-term studies that were previously
published have demonstrated the feasibility and effi-
cacy of an initial hypertension treatment strategy in-
volving a single combination pill that contained quarter
doses of 4 different blood pressure-lowering medica-
tions.?® The theoretical advantage of such an approach
is that using such low doses achieves a substantial
proportion of blood pressure efficacy while minimizing
adverse effects of each agent.
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The QUARTET (Quadruple Ultra-Low-Dose Treatment
for Hypertension) trial sought to assess the effects of
a quad pill versus initial monotherapy on short- and
longer-term treatment of hypertension.”® These 591 in-
dividuals were randomly assigned to a daily quad pill
consisting of irbesartan 37.5 mg, amlodipine 1.25 mg,
indapamide 0.625 mg, and bisoprolol 2.5 mg or an
identical capsule containing 150 mg of irbesartan.
Additional antinypertensive treatments could be added
as needed, starting with amlodipine. At 12 weeks, SBP
was 6.9mm Hg lower (P<0.001) in the quad pill arm
and hypertension control rates (<140/90) were signifi-
cantly greater (76% versus 58%, P<0.001). Further, in
the 417 individuals completing the 12-month follow-up,
SBP was 7.7mm Hg lower in the quad pill arm and
hypertension control rates remained higher (81% ver-
sus 62%, P<0.001). Serious adverse events were in-
frequent and not statistically different in the quad pill
versus control arms (n=7 versus 3).

The QUARTET study confirms the short-term find-
ings and extends to 1 year the superiority of the quad
pill over single agent therapy. Despite a greater pro-
portion of additional blood pressure lowering agents
added in the irbesartan arm (42.7% versus 24.3%), the
quad pill arm still had persistently lower blood pressure
goal achievement. Limitations include a predominantly
White or Asian sample with a low prevalence of ASCVD
or T2DM and a high rate of drug discontinuation in the
intervention arm. However, given that hypertension
affects =40% of the worldwide adult population with
persistently poor treatment rates using standard ap-
proaches, innovations such as the quad pill concept
should be advanced.®°

OMEGA-3 FATTY ACIDS

Recent randomized trials have not supported routine
fish oil supplementation to improve cardiovascular
health, but the REDUCE-IT trial reported a few years
ago that intake of high dose purified EPA without DHA
significantly lowered ASCVD risk.3" Over the past year,
2 additional studies provided insight into the relation-
ship between omega-3 fatty acids and ASCVD risk.
While these reports included patients with established
ASCVD, they were included in this review given that
adults commonly use over-the-counter fish oil for car-
diovascular prevention.3?

The OMEMI (Omega-3 Fatty acids in Elderly with
Myocardial Infarction) trial was a multi-center, random-
ized trial of 1014 elderly men and women who had
suffered an Ml in the past 2 to 8 weeks.?° Participants
were randomized to omega 3 fatty acids (1.8 g dai-
ly—930 mg EPA/660 mg DHA) versus a placebo (corn
oil). The primary outcome was recurrent non-fatal Ml,
unscheduled revascularization, heart failure hospital-
ization, stroke, and all-cause death. Over 2years of
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follow-up there were 210 total primary events with no
reduction in those randomized to omega 3 fatty acid
supplementation versus placebo (HR 1.08 [95% CI,
0.82-1.41]; P-value 0.60). As seen in other studies in
this area, there was a trend toward an increase in the
secondary outcome of new atrial fibrillation (P-value
0.06) with omega 3 supplementation. The results of
this study provide further support to the lack of benefit
of routine supplementation of omega 3 fatty acids for
the primary or secondary prevention of ASCVD.

The Long-Term Outcomes Study to Assess Statin
Residual Risk with Epanova in High Cardiovascular
Risk Patients with Hypertriglyceridemia (STRENGTH)
trial reported no cardiovascular benefit to supplemen-
tation of 4 g/d of EPA/DHA in a high-risk cohort.33
These results were in direct contrast to REDUCE-IT,
which reported a 25% reduction in major ASCVD out-
comes with supplementation of high dose purified EPA
compared with a mineral oil placebo in a similar high-
risk cohort.®’

A secondary analysis from STRENGTH sought to
provide insight into possible mechanisms behind the
benefit seen in REDUCE-IT compared with the null
effect in STRENGTH.?" The study analyzed incident
ASCVD events according to tertiles of achieved plasma
levels of EPA and DHA in the intervention group. The
authors found no evidence of harm or benefit in indi-
viduals in the top tertile of achieved EPA as well as DHA
plasma levels. These findings suggest that achieving
high levels of plasma EPA is not associated with a re-
duction in ASCVD events, at least not in the presence
of concomitant DHA supplementation. Reconciling the
significant cardiovascular benefit seen in REDUCE-IT
with the null results seen in the multiple trials of combi-
nations of EPA/DHA remains unresolved.

DIET

Fruit and Vegetable Intake and Mortality

Multiple prior studies support the intake of fruits and
vegetables for improved cardiovascular and overall
health while suboptimal intake of fruits and vegetables
is a significant contributor to morbidity and premature
mortality in the US.%* Recent data from the Nurses’
Health Study and the Health Professionals Follow-up
Study lend further support to this concept. Wang et al
studied over 110000 participants from these 2 cohorts
and also conducted a meta-analysis, combining these
2 cohorts with 24 additional cohort studies evaluating
the association between fruit and vegetable intake and
mortality.®® The authors found a non-linear inverse re-
lationship between fruit and vegetable intake and total
mortality, with a maximal benefit at 5 servings/day of
fruits and vegetables, and with no additional benefit
seen with higher intake. A similar relationship was seen
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for cause-specific mortality including deaths from
cancer, CVD, and respiratory causes. Analysis of the
2 cohorts as well as the meta-analysis demonstrated
a =13% reduction in mortality with 5 servings of fruits
and vegetables/day compared with 2 or fewer servings
per day. While higher intake of most subgroups of fruits
and vegetables was associated with lower mortality,
intake of fruit juice and potatoes were not associated
with lower mortality.

Vegetarians, Fish, Poultry, and Meat
Eaters and Incident CVD

While there is general agreement that a mostly plant-
based diet is optimal for CVD health, the degree to
which consumption of animal-based proteins like fish,
poultry, and red-meat should be encouraged, limited,
or significantly restricted remains unclear. A recent
publication from the UK Biobank sought to analyze
different dietary approaches (vegetarians, fish eaters,
fish and poultry eaters, and meat eaters) with inci-
dent CVD.*® The study prospectively analyzed more
than 422000 (55% women) participants followed for
8.5years. Compared with meat-eaters, fish eaters had
a lower risk of incident CVD (HR, 0.93 [95% CI 0.88-
0.97]) with significantly lower risk of ischemic heart dis-
ease, myocardial infarction, stroke, and heart failure.
The HR for incident CVD among vegetarians and peo-
ple who ate both fish and poultry was similar to that
of pescatarians, but the Cl included 1 for people who
ate both fish and poultry. The lower risk of stroke and
MI among vegetarians was also of borderline signifi-
cance. People who ate fish plus poultry did not have
a lower risk of Ml or heart failure compared with meat
eaters. While the HR for incident stroke was similar to
fish eaters, the Cl also included 1. There was no dif-
ference in CVD mortality among the groups. These 2
nutritional studies demonstrate support for the dietary
recommendations provided by the 2019 ACC/AHA
Guidelines for the Primary Prevention of ASCVD which
recommend a diet with a high intake of vegetables,
fruits, legumes, nuts, whole grains, and fish to improve
control of ASCVD risk factors.3*

Walnuts and Healthy Aging

Intake of nuts and seeds is considered an important
part of a heart healthy diet, with nut consumption as-
sociating with a significant reduction in ASCVD and CVD
mortality.®* The Walnuts in Healthy Aging (WAHA) trial
studied whether regular walnut consumption improved
lipid profiles among 636 participants 63 to 79years old
who were healthy and living independently.?? This was a
secondary analysis of a previously published trial whose
primary outcome was related to cognition.3” The sample
was 67% women and 32% were on a statin. The inter-
vention group was provided with a goal of 30 to 60 g/d
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(=15% of energy intake). Over 2years, participants ran-
domized to walnut consumption had a mean 8.5 mg/
dL (95% CI, 11.2-5.4) decrease in total cholesterol with
a mean 4.3 mg/dL (6.6-1.6) decrease in LDL-C and no
change in HDL-C or triglycerides. There was effect mod-
ification by sex for the reduction in LDL-C (7.9% for men
versus 2.6% for women, P-value for interaction 0.007),
which warrants further study. The findings of the WAHA
study support the prior data encouraging the consump-
tion of nuts as part of a mostly plant-based diet to im-
prove or maintain cardiovascular health.

Consumption of Foods With High
Glycemic Index or Ultraprocessed Foods
In a study from the PURE (Prospective Urban Rural
Epidemiology) (n=119575) cohort of individuals from
high, medium, and low-income countries, Jenkins et al
examined the association of glycemic index with inci-
dent CVD and all-cause mortality.®® A diet with a high
glycemic index was associated with incident CVD over
9.5years follow-up, among those with prior CVD (HR,
1.51 [95% CI 1.25-1.82]) and without prior CVD (HR,
1.21 [95% CI 1.11-1.34]). This relationship also held true
for all-cause and cardiovascular mortality. These data
provide a robust confirmation that diets especially rich
in refined carbohydrates or similarly rich glycemic con-
tent may contribute to the global burden of cardiovas-
cular disease.

Analyzing data from the FOS (Framingham Offspring
Study) Juul et al examined the association of ultrapro-
cessed food intake and incident CVD.%® Studying the
health effects of ultraprocessed foods is particularly rel-
evant, given that they comprise >50% of the average
American diet, and their consumption among youth ages
2 1o 19years has increased from 61.4% of total caloric
intake to 67.0% in the past 20years.*® Ultraprocessed
foods have been linked to the development of obesity
and cardiovascular risk factors, and have numerous
potentially harmful properties—they are often high in
salt and refined carbohydrates, contain additives that
increase oxidative stress, and often displace cardiopro-
tective foods. Examples of ultraprocessed foods include
commercially baked goods, hot dogs and sugar-
sweetened beverages. FOS participants consumed an
average of 7.5 servings of ultraprocessed foods a day.
Each additional serving was associated with 7% higher
risk of hard CHD and 9% higher risk of hard CVD (see
Table 2 for definitions). The results highlight the need for
comprehensive population-wide strategies to decrease
intake of ultraprocessed foods.

CONCLUSIONS

Prevention of ASCVD has made major strides over the
past several decades, resulting in markedly lower rates
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of death from MI and stroke. However, these gains
have plateaued. Countervailing trends in obesity and
accompanying cardiometabolic risks such as diabetes
and hypertension have occurred. Thus, the advent of
new therapies and new applications of these thera-
pies advanced in 2021 to combat cardiometabolic risk
are much welcomed. High blood pressure remains a
leading cause of death worldwide and recent studies
summarized in this review provide new dietary and
medication strategies for hypertension treatment and
cement the value of more stringent blood pressure
goals. The polypill approach has now progressed be-
yond a theoretical exercise to a potential viable preven-
tion strategy to lower ASCVD events. As the backbone
of prevention, nutrition practices and lifestyle behaviors
continue to be investigated, predominantly reports of
observational data, but a few informative randomized
trials have occurred. All told, 2021 provides much mo-
mentum for the field of cardiovascular disease preven-
tion and optimism for what could be accomplished in
the coming years.

ARTICLE INFORMATION

Affiliations

Department of Medicine, University of Chicago Medicine, Chicago, IL
(T.S.P.); Department of Medicine, University of Texas, Southwestern, Dallas,
TX (A.K)); Allina Health, Minneapolis, MN (M.D.M.); ; Department of Medicine,
Duke University, Durham, NC (D.D.S.); and Department of Medicine, Emory
University, Atlanta, GA (P.W.W.).

Disclosures
None.

REFERENCES

1. Befort CA, VanWormer JJ, Desouza C, Ellerbeck EF, Gajewski B,
Kimminau KS, Greiner KA, Perri MG, Brown AR, Pathak RD, et al. Effect
of behavioral therapy with in-clinic or telephone group visits vs in-clinic
individual visits on weight loss among patients with obesity in rural clin-
ical practice: a randomized clinical trial. JAMA. 2021;325:363-372. doi:
10.1001/jama.2020.25855

2. Syn NL, Cummings DE, Wang LZ, Lin DJ, Zhao JJ, Loh M, Koh ZJ,
Chew CA, Loo YE, Tai BC, et al. Association of metabolic-bariatric
surgery with long-term survival in adults with and without diabetes: a
one-stage meta-analysis of matched cohort and prospective controlled
studies with 174,772 participants. Lancet. 2021;397:1830-1841. doi:
10.1016/S0140-6736(21)00591-2

3. Wilding JPH, Batterham RL, Calanna S, Davies M, Van Gaal LF, Lingvay
I, McGowan BM, Rosenstock J, Tran MTD, Wadden TA, et al. Once-
weekly semaglutide in adults with overweight or obesity. N Engl J Med.
2021;384:989

4. Wadden TA, Bailey TS, Billings LK, Davies M, Frias JP, Koroleva A, Lingvay
I, O’Neil PM, Rubino DM, Skovgaard D, et al. Effect of subcutaneous
semaglutide vs placebo as an adjunct to intensive behavioral therapy on
body weight in adults with overweight or obesity: the STEP 3 randomized
clinical trial. JAMA. 2021;325:1403-1413. doi: 10.1001/jama.2021.1831

5. Rubino D, Abrahamsson N, Davies M, Hesse D, Greenway FL, Jensen
C, Lingvay I, Mosenzon O, Rosenstock J, Rubio MA, et al. Effect of
continued weekly subcutaneous semaglutide vs placebo on weight
loss maintenance in adults with overweight or obesity: the STEP 4
randomized clinical trial. JAMA. 2021;325:1414-1425. doi: 10.1001/
jama.2021.3224

16


https://doi.org/10.1001/jama.2020.25855
https://doi.org/10.1016/S0140-6736(21)00591-2
https://doi.org/10.1001/jama.2021.1831
https://doi.org/10.1001/jama.2021.3224
https://doi.org/10.1001/jama.2021.3224

Polonsky et al

20.

21.

22.

J Am Heart Assoc. 2022;11:€25973. DOI: 10.1161/JAHA.122.025973

Rossello X, Raposeiras-Roubin S, Oliva B, Sanchez-Cabo F, Garcia-
Ruiz JM, Caimari F, Mendiguren JM, Lara-Pezzi E, Bueno H, Fernandez-
Friera L, et al. Glycated hemoglobin and subclinical atherosclerosis in
people without diabetes. J Am Coll Cardiol. 2021;77:2777-2791. doi:
10.1016/j.jacc.2021.03.335

Hochsmann C, Dorling JL, Martin CK, Newton RL Jr, Apolzan JW,
Myers CA, Denstel KD, Mire EF, Johnson WD, Zhang D, et al. Effects of
a 2-year primary care lifestyle intervention on cardiometabolic risk fac-
tors: a cluster-randomized trial. Circulation. 2021;143:1202-1214. doi:
10.1161/CIRCULATIONAHA.120.051328

Katzmarzyk PT, Martin CK, Newton RL Jr, Apolzan JW, Arnold CL,
Davis TC, Price-Haywood EG, Denstel KD, Mire EF, Thethi TK, et al.
Weight loss in underserved patients—a cluster-randomized trial. N Engl
J Med. 2020;383:909-918. doi: 10.1056/NEJM0a2007448

Bhatt DL, Szarek M, Pitt B, Cannon CP, Leiter LA, McGuire DK,
Lewis JB, Riddle MC, Inzucchi SE, Kosiborod MN, et al. Sotagliflozin
in patients with diabetes and chronic kidney disease. N Engl J Med.
2021;384:129-139. doi: 10.1056/NEJM0a2030186

Pitt B, Filippatos G, Agarwal R, Anker SD, Bakris GL, Rossing P, Joseph
A, Kolkhof P, Nowack C, Schloemer P, et al. Cardiovascular events
with finerenone in kidney disease and type 2 diabetes. N Engl J Med.
2021;385:2252-2263. doi: 10.1056/NEJM0a2110956

Neal B, WuY, Feng X, Zhang R, Zhang Y, Shi J, Zhang J, Tian M, Huang L,
Li Z, et al. Effect of salt substitution on cardiovascular events and death.
N Engl J Med. 2021;385:1067-1077. doi: 10.1056/NEJM0a2105675
Adrogue HJ, Madias NE. Sodium and potassium in the pathogenesis
of hypertension. N Engl J Med. 2007;356:1966-1978. doi: 10.1056/
NEJMra064486

Azizi M, Sanghvi K, Saxena M, Gosse P, Reilly JP, Levy T, Rump LC,
Persu A, Basile J, Bloch MJ, et al. Ultrasound renal denervation for hy-
pertension resistant to a triple medication pill (RADIANCE-HTN TRIO):
a randomised, multicentre, single-blind, sham-controlled trial. Lancet.
2021;397:2476-2486. doi: 10.1016/S0140-6736(21)00788-1

Lewis CE, Fine LJ, Beddhu S, Cheung AK, Cushman WC, Cutler JA,
Evans GW, Johnson KC, Kitzman DW, Oparil S, et al. Final report of a
trial of intensive versus standard blood-pressure control. N Engl J Med.
2021;384:1921-1930. doi: 10.1056/NEJMoa1901281

Zhang W, Zhang S, Deng Y, Wu S, Ren J, Sun G, Yang J, Jiang Y, Xu X,
Wang TD, et al. Trial of intensive blood-pressure control in older patients
with hypertension. N Engl J Med. 2021;385:1268-1279. doi: 10.1056/
NEJMoa2111437

Agarwal R, Sinha AD, Cramer AE, Balmes-Fenwick M, Dickinson JH,
Ouyang F, Tu W. Chlorthalidone for hypertension in advanced chronic
kidney disease. N Engl J Med. 2021;385:2507-2519. doi: 10.1056/
NEJMoa2110730

Blumenthal JA, Hinderliter AL, Smith PJ, Mabe S, Watkins LL, Craighead
L, Ingle K, Tyson G, Lin PH, Kraus WE, et al. Effects of lifestyle modifi-
cation on patients with resistant hypertension: results of the TRIUMPH
randomized clinical trial. Circulation. 2021;144:1212-1226. doi: 10.1161/
CIRCULATIONAHA.121.055329

Yusuf S, Joseph P, Dans A, Gao P, Teo K, Xavier D, Lopez-Jaramillo P,
Yusoff K, Santoso A, Gamra H, et al. Polypill with or without aspirin in
persons without cardiovascular disease. N Engl J Med. 2021;384:216—
228. doi: 10.1056/NEJM0a2028220

Chow CK, Atkins ER, Hillis GS, Nelson MR, Reid CM, Schlaich MP,
Hay P, Rogers K, Billot L, Burke M, et al. Initial treatment with a sin-
gle pill containing quadruple combination of quarter doses of blood
pressure medicines versus standard dose monotherapy in patients
with hypertension (QUARTET): a phase 3, randomised, double-blind,
active-controlled trial. Lancet. 2021;398:1043-1052. doi: 10.1016/
S0140-6736(21)01922-X

Kalstad AA, Myhre PL, Laake K, Tveit SH, Schmidt EB, Smith P, Nilsen
DWT, Tveit A, Fagerland MW, Solheim S, et al. Effects of n-3 fatty acid
supplements in elderly patients after myocardial infarction: a random-
ized, controlled trial. Circulation. 2021;143:528-539. doi: 10.1161/
CIRCULATIONAHA.120.052209

Nissen SE, Lincoff AM, Wolski K, Ballantyne CM, Kastelein JJP, Ridker
PM, Ray KK, McGuire DK, Mozaffarian D, Koenig W, et al. Association
between achieved omega-3 fatty acid levels and major adverse cardio-
vascular outcomes in patients with high cardiovascular risk: a second-
ary analysis of the STRENGTH trial. JAMA Cardiol. 2021;6:1-8.
Rajaram S, Cofan M, Sala-Vila A, Haddad E, Serra-Mir M, Bitok E, Roth
I, Freitas-Simoes TM, Kaur A, Valls-Pedret C, et al. Effects of walnut
consumption for 2years on lipoprotein subclasses among healthy

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

ASCVD Prevention Review 2021

elders: findings from the WAHA randomized controlled trial. Circulation.
2021;144:1083-1085. doi: 10.1161/CIRCULATIONAHA.121.054051
Blood Pressure Lowering Treatment Trialists Collaboration. Age-
stratified and blood-pressure-stratified effects of blood-pressure-
lowering pharmacotherapy for the prevention of cardiovascular disease
and death: an individual participant-level data meta-analysis. Lancet.
2021;398:1053-1064. doi: 10.1016/S0140-6736(21)01921-8
Nazarzadeh M, Bidel Z, Canoy D, Copland E, Wamil M, Majert J,
Smith Byrne K, Sundstrom J, Teo K, Davis BR, et al. Blood pressure
lowering and risk of new-onset type 2 diabetes: an individual partic-
ipant data meta-analysis. Lancet. 2021;398:1803-1810. doi: 10.1016/
S0140-6736(21)01920-6

Wald NJ, Law MR. A strategy to reduce cardiovascular disease by more
than 80%. BMJ. 20083;326:1419. doi: 10.1136/bmj.326.7404.1419
Roshandel G, Khoshnia M, Poustchi H, Hemming K, Kamangar F,
Gharavi A, Ostovaneh MR, Nateghi A, Majed M, Navabakhsh B, et al.
Effectiveness of polypill for primary and secondary prevention of car-
diovascular diseases (Polylran): a pragmatic, cluster-randomised trial.
Lancet. 2019;394:672-683. doi: 10.1016/S0140-6736(19)31791-X
Yusuf S, Lonn E, Pais P, Bosch J, Lopez-Jaramillo P, Zhu J, Xavier D,
Avezum A, Leiter LA, Piegas LS, et al. Blood-pressure and cholesterol
lowering in persons without cardiovascular disease. N Engl J Med.
2016;374:2032-2043. doi: 10.1056/NEJMo0a1600177

Joseph P, Roshandel G, Gao P, Pais P, Lonn E, Xavier D, Avezum A,
Zhu J, Liu L, Sliwa K, et al. Fixed-dose combination therapies with and
without aspirin for primary prevention of cardiovascular disease: an in-
dividual participant data meta-analysis. Lancet. 2021;398:1133-1146.
doi: 10.1016/S0140-6736(21)01827-4

Chow CK, Thakkar J, Bennett A, Hillis G, Burke M, Usherwood T,
Vo K, Rogers K, Atkins E, Webster R, et al. Quarter-dose quadruple
combination therapy for initial treatment of hypertension: placebo-
controlled, crossover, randomised trial and systematic review. Lancet.
2017;389:1035-1042. doi: 10.1016/S0140-6736(17)30260-X

GBD 2019 Risk Factor Collaborators. Global burden of 87 risk factors in
204 countries and territories, 1990-2019: a systematic analysis for the
Global Burden of Disease Study 2019. Lancet. 2020;396:1223-1249.
doi: 10.1016/S0140-6736(20)30752-2

Bhatt DL, Steg PG, Miller M, Brinton EA, Jacobson TA, Ketchum SB,
Doyle RT Jr, Juliano RA, Jiao L, Granowitz C, et al. Cardiovascular risk
reduction with icosapent ethyl for hypertriglyceridemia. N Engl J Med.
2019;380:11-22. doi: 10.1056/NEJMo0a1812792

Barnes PM, Bloom B, Nahin RL. Complementary and alternative med-
icine use among adults and children: United States, 2007. Nat/ Health
Stat Rep. 2008;12:1-23.

Nicholls SJ, Lincoff AM, Garcia M, Bash D, Ballantyne CM, Barter PJ,
Davidson MH, Kastelein JJP, Koenig W, McGuire DK, et al. Effect of
high-dose omega-3 fatty acids vs corn oil on major adverse cardio-
vascular events in patients at high cardiovascular risk: the STRENGTH
randomized clinical trial. JAMA. 2020;324:2268-2280. doi: 10.1001/
jama.2020.22258

Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD,
Hahn EJ, Himmelfarb CD, Khera A, Lloyd-Jones D, McEvoy JW, et al.
2019 ACC/AHA guideline on the primary prevention of cardiovascular
disease: a report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines. Circulation.
2019;140:e596-e646. doi: 10.1161/CIR.0000000000000678

Wang DD, Li Y, Bhupathiraju SN, Rosner BA, Sun Q, Giovannucci
EL, Rimm EB, Manson JE, Willett WC, Stampfer MJ, et al. Fruit
and vegetable intake and mortality: results from 2 prospective
cohort studies of US men and women and a meta-analysis of 26
cohort studies. Circulation. 2021;143:1642-1654. doi: 10.1161/
CIRCULATIONAHA.120.048996

Petermann-Rocha F, Parra-Soto S, Gray S, Anderson J, Welsh P, Gill
J, Sattar N, Ho FK, Celis-Morales C, Pell JP. Vegetarians, fish, poultry,
and meat-eaters: who has higher risk of cardiovascular disease inci-
dence and mortality? A prospective study from UKbiobank. Eur Heart
J. 2021;42:1136-1143. doi: 10.1093/eurheartj/ehaa939

Sala-Vila A, Valls-Pedret C, Rajaram S, Coll-Padros N, Cofan M, Serra-
Mir M, Perez-Heras AM, Roth |, Freitas-Simoes TM, Domenech M, et
al. Effect of a 2-year diet intervention with walnuts on cognitive decline.
The Walnuts and Healthy Aging (WAHA) study: a randomized controlled
trial. Am J Clin Nutr. 2020;111:590-600. doi: 10.1093/ajcn/ngz328
Jenkins DJA, Dehghan M, Mente A, Bangdiwala SI, Rangarajan S,
Srichaikul K, Mohan V, Avezum A, Diaz R, Rosengren A, et al. Glycemic

17


https://doi.org/10.1016/j.jacc.2021.03.335
https://doi.org/10.1161/CIRCULATIONAHA.120.051328
https://doi.org/10.1056/NEJMoa2007448
https://doi.org/10.1056/NEJMoa2030186
https://doi.org/10.1056/NEJMoa2110956
https://doi.org/10.1056/NEJMoa2105675
https://doi.org/10.1056/NEJMra064486
https://doi.org/10.1056/NEJMra064486
https://doi.org/10.1016/S0140-6736(21)00788-1
https://doi.org/10.1056/NEJMoa1901281
https://doi.org/10.1056/NEJMoa2111437
https://doi.org/10.1056/NEJMoa2111437
https://doi.org/10.1056/NEJMoa2110730
https://doi.org/10.1056/NEJMoa2110730
https://doi.org/10.1161/CIRCULATIONAHA.121.055329
https://doi.org/10.1161/CIRCULATIONAHA.121.055329
https://doi.org/10.1056/NEJMoa2028220
https://doi.org/10.1016/S0140-6736(21)01922-X
https://doi.org/10.1016/S0140-6736(21)01922-X
https://doi.org/10.1161/CIRCULATIONAHA.120.052209
https://doi.org/10.1161/CIRCULATIONAHA.120.052209
https://doi.org/10.1161/CIRCULATIONAHA.121.054051
https://doi.org/10.1016/S0140-6736(21)01921-8
https://doi.org/10.1016/S0140-6736(21)01920-6
https://doi.org/10.1016/S0140-6736(21)01920-6
https://doi.org/10.1136/bmj.326.7404.1419
https://doi.org/10.1016/S0140-6736(19)31791-X
https://doi.org/10.1056/NEJMoa1600177
https://doi.org/10.1016/S0140-6736(21)01827-4
https://doi.org/10.1016/S0140-6736(17)30260-X
https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.1056/NEJMoa1812792
https://doi.org/10.1001/jama.2020.22258
https://doi.org/10.1001/jama.2020.22258
https://doi.org/10.1161/CIR.0000000000000678
https://doi.org/10.1161/CIRCULATIONAHA.120.048996
https://doi.org/10.1161/CIRCULATIONAHA.120.048996
https://doi.org/10.1093/eurheartj
https://doi.org/10.1093/ajcn

Polonsky et al

index, glycemic load, and cardiovascular disease and mortality. N Eng/ 40.

J Med. 2021;384:1312-1322. doi: 10.1056/NEJM0a2007123

39. Juul F, Vaidean G, Lin Y, Deierlein AL, Parekh N. Ultra-processed foods
and incident cardiovascular disease in the Framingham Offspring Study.
J Am Coll Cardiol. 2021;77:1520-1531. doi: 10.1016/j.jacc.2021.01.047

J Am Heart Assoc. 2022;11:€25973. DOI: 10.1161/JAHA.122.025973

ASCVD Prevention Review 2021

Wang L, Martinez Steele E, Du M, Pomeranz JL, O’Connor LE,
Herrick KA, Luo H, Zhang X, Mozaffarian D, Zhang FF. Trends in
consumption of ultraprocessed foods among US youths aged
2-19years, 1999-2018. JAMA. 2021;326:519-530. doi: 10.1001/
jama.2021.10238

18


https://doi.org/10.1056/NEJMoa2007123
https://doi.org/10.1016/j.jacc.2021.01.047
https://doi.org/10.1001/jama.2021.10238
https://doi.org/10.1001/jama.2021.10238

	Highlights in ASCVD Primary Prevention for 2021
	Abstract: 
	OBESITY
	CARDIOMETABOLIC AND CHRONIC KIDNEY DISEASE
	HYPERTENSION
	POLYPILL AND FIXED DOSE COMBINATION TREATMENTS
	TIPS-­3 Trial

	OMEGA-­3 FATTY ACIDS
	DIET
	Fruit and Vegetable Intake and Mortality
	Vegetarians, Fish, Poultry, and Meat Eaters and Incident CVD
	Walnuts and Healthy Aging
	Consumption of Foods With High Glycemic Index or Ultraprocessed Foods

	CONCLUSIONS
	Disclosures
	References


