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ABSTRACT: Background: Cardiovascular disease (CVD) encompasses multiple vascular conditions, including
heart disease, stroke, and coronary artery disease, driven by traditional risk factors. Prompt identification of individuals
at high risk of CVD is important for initiation of lifestyle modifications and pharmacotherapy to reduce the risk of major
adverse cardiovascular events. Methods: Narrative evaluation of contemporary CVD risk prediction models, focusing
on comparison between the PREVENT equation and prior Pooled Cohort Equations (PCE). Results: Multiple risk scores
have been developed, including SCORE2 and PCE, with PREVENT introduced in 2023. The 2026 American College
of Cardiology/American Heart Association dyslipidemia guideline now recommends using the PREVENT equation for
CVD risk stratification. PREVENT provides updated risk estimates but introduces differences from PCE that may affect
clinical decision-making. Conclusion: PREVENT represents a guideline-endorsed advancement in CVD risk prediction
with potential advantages over PCE, though understanding its limitations is essential for appropriate application in
clinical practice.
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(HF) that may begin as early as the second decade

Introduction of life (Figure 1) [1-3].

Cardiovascular disease (CVD) remains the
leading cause of disability and death worldwide
[1].

The Global Burden of Disease study estimates
that in 2021, CVD led to 19 million deaths
globally and accounted for 438 million disability
adjusted life years lost [2].

It is an umbrella term that includes stroke,
coronary artery disease (CAD), and heart failure

Stroke Coronary Artery Disease

Early identification of patients at risk is
important as the timely initiation of lifestyle
modification and pharmacotherapy may reduce
the risk of major adverse cardiovascular events.

Over the past decades, several risk
stratification tools have been developed to predict
CVD risk, including SCORE, SCOREZ2, Pooled
Cohort Equations (PCE), and more recently, the
Predicting Risk of Cardiovascular Disease Events
(PREVENT) [4,5].

Heart Failure

CARDIOVASCULAR DISEASE

Cardiac pump failure
Peripheral arterial insufficiency
Frailty and sarcopenia
Arrhythmia burden
Poor quality of life
Increase risk of death

Domains of
CVD-related
disability

Figure 1. lllustration showing how the combination of stroke, coronary artery disease,
and heart failure leads to cardiovascular disease.
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The PCE has served as the cornerstone of
cardiovascular risk assessment in the United
States for more than a decade, forming the basis
of contemporary American College of
Cardiology/American Heart Association
(ACC/AHA) primary prevention guidelines.

Developed from large US cohorts, the PCE
estimates the 10-year risk of atherosclerotic
cardiovascular  disease  (ASCVD)-including
myocardial infarction (MI) and stroke-using
traditional risk factors such as sex, age, race,
blood pressure, diabetes status, cholesterol levels,
and smoking status [5,6].

By translating individual risk factor burden
into an absolute 10-year risk estimate, the PCE
operationalized a risk-based treatment paradigm,
guiding decisions regarding statin initiation,
antihypertensive therapy, and intensity of
preventive interventions.

However, evolving epidemiology, shifts in
population risk profiles, concerns regarding
calibration across diverse populations, and the
growing recognition of cardiometabolic and
kidney contributions to cardiovascular risk have
prompted the development of updated risk
prediction models.

In  response, the AHAJ/ACC recently
introduced the PREVENT equations in their new
guideline-designed to provide contemporary,
race-neutral estimates of total CVD risk,

including both ASCVD and HF -and represents
the next evolution in risk-based primary
prevention [7].

In this article, we evaluate the PREVENT risk
stratification tool and its advantages, clinical
implications, and controversies.

Historical Development of Pooled
Cohort Equations

The PCE were derived from five US
epidemiologic cohorts (Cardiovascular Health
Study, Coronary Artery Risk Development in
Young Adults, Atherosclerosis Risk in
Communities, Framingham Heart Study, and
Multi-Ethnic  Study of Atherosclerosis) with
approximately 25,000 participants who were
followed between the 1940s and 1980s [5,6].

The equations foreshadowed the 10-year risk
of ASCVD (CAD death, nonfatal MI, and
nonfatal/fatal stroke) using race, age, sex, systolic
blood pressure, total cholesterol, hypertension
treatment, and smoking status. The PCE was a
Class | recommendation in the 2013 ACC/AHA
dyslipidemia guidelines and 2019 primary
prevention guidelines for adults 40-70 years
[8,9].

However, several external validation studies
revealed poor calibration in modern cohorts
(Table 1) [10-12].

Table 1. Summary of limitations and corresponding evidence of the Pooled Cohort Equations.

Limitation

Evidence

Overestimation of risk

Racial bias

Outdated cohorts
Limited outcomes

Mean calibration ratio 1.80-2.18 (PCE predicted nearly double the observed events) in a cohort of
559,241 adults.1°
Overestimated risk in Black adults; race variable did not improve prediction and perpetuated
health disparities.**
Derivation cohorts predated widespread statin use and contemporary risk factor patterns (obesity,
CKD epidemics).*?
Only ASCVD; did not include heart failure

2025 comparative analysis of ASCVD risk at 10 years using the AHA’s PREVENT Base and Full equations with PCE.

Y2025 retrospective cohort study that assessed the performance of the PCE and PREVENT equations in estimating ASCVD,
accounting for statin exposure during a 10-year follow-up.

2025 review citing the good, the bad, and the ugly of the PREVENT equation.

Development and Structure of
PREVENT

The AHA Cardiovascular-Kidney-Metabolic-
Scientific Advisory Group created PREVENT
using >3.3 million individuals for derivation and
>3.3 million for external validation, making it the
largest sample size for any major cardiovascular
risk prediction model.

This also encompassed electronic health
records data from 1922 to 2022.

Some key features of PREVENT include
race-neutral prediction, which eliminates race as
a variable and replaces it with a social deprivation

index (SDI) [zip code-based] to address social
determinants of health. PREVENT also expanded
the age range to 30-79 years, enabling earlier risk
assessment.

Another key feature includes multiple outcomes
where there are separate equations for 10-year and
30-year risk of ASCVD (Ml, stroke, CAD death).

Other outcomes include the integration of HF
and total CVD (ASCVD+HF). PREVENT provides
kidney-metabolic integration, with the base model
including age, sex, total/high-density lipoprotein
cholesterol, blood pressure, smoking, diabetes,
eGFR, statin use, antihypertensive use, and body
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mass index, and the full model adding
hemoglobin Alc, urine albumin-creatinine, and
SDI.

Lastly, PREVENT also accounts for
non-CVD death, recognizing that older adults
may die from competing illnesses before
experiencing cardiovascular events

PCE versus PREVENT Risk
Thresholds

The ACC/AHA 2026 cholesterol guidelines
established equivalent risk categories accounting
for PREVENT’s lower absolute risk estimates
(Table 2) [7].

The guideline panel selected >3% 10-year risk
as the threshold for considering lipid-lowering
therapy, and >5% as the threshold for stronger
consideration, based on net benefit demonstrated
in primary prevention RCTSs.

Table 2. Comparison table of risk estimates

between the Pooled Cohort Equations and
PREVENT equations.

Risk PREVENT-ASCVD
Category  CE(2013) (2023/2026)
Low <5% <3%
Borderline 5% to <7.5% 3% to <5%
Intermediate  7.5% to <20% 5% to <10%
High >20% >10%

Comparative Performance:
PCE versus PREVENT

Comparative performance analyses reveal that
the PREVENT equations demonstrate superior
calibration but similar discrimination to the PCE
[10,13].

Multiple large-scale validation studies
consistently show that PREVENT estimates
substantially lower 10-year ASCVD risk than
PCE (approximately 50% lower on average) with
calibration slopes near 1.0 versus 0.4-0.5 for
PCE, indicating that PCE overestimates risk by
roughly 50-80% in contemporary populations
[11,14,15].

Discrimination, measured by the C-statistic, is
comparable across models  (approximately
0.72-0.74), with  PREVENT showing modest
improvements in specific subgroups, including
men, non-Hispanic Black adults, and individuals
aged 65-79 years.

Notably, PREVENT's risk estimates align more
closely with observed event rates in statin-treated
populations, whereas in statin-untreated patients,
PREVENT may underestimates risk, while PCE
more accurately reflects untreated risk.

A summary of the key differences between the
two calculators is shown in Table 3.

Table 3. Summary of key differences between the Pooled Cohort Equations and the PREVENT equations.

Character PCE PREVENT References
Derivation cohort (1;%150301% égosn:ei r(:ﬁthrﬁZSt) ~3.3 million from c?fgt)ggw_pz%r;\g cohorts+EHR data [5-7]
Age range 40-79 years 30-79 years [5-7]
Race as input Yes (Black vs. non-Black) No (race-neutral) [5-7]
Kidney function (eGFR) No Yes (required) [5-7]
Statin use No Yes (required) [5-7]
Optional variables None HbAlc, UACR, social deprivation index (SDI) [6,10,14]
Outcomes predicted ASCVD only (Ml, stroke, CV death) ASCVD, heart failure, and total CVD [5-7,10,14]
Risk horizon 10-year only 10-year and 30-year [5-7,10,15]
Calibration Overestimates risk ~2-fold in Close to 1 (well-calibrated) [5-7,10,14,15]

contemporary populations

Clinical Implications and
Controversies

Potential reduction in statin eligibility

Using PREVENT instead of PCE could
reduce the number of adults eligible for statin
therapy from approximately 45.4 million to
28.3 million, with 17.3 million no longer eligible
for statin therapy, including 4.1 million currently
taking statins [11,16].

This has raised concerns about potential
undertreatment, particularly in young adults with

premature MI, where only 3% of young-MI registry
patients met the PREVENT >7.5% threshold, and
29% met the>3% threshold [16,17].

Other groups include people with human
immunodeficiency virus, for whom PREVENT
predicted a 2.2% risk versus 4.4% with PCE in the
REPRIEVE trial; here, 28.6%  strongly
recommended statins vs 67.3% with PCE [18].

In the study, people living with human
immunodeficiency virus experience elevated
inflammatory and cardiometabolic cardiovascular
risk that may not be fully captured by conventional
risk calculators.
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Lastly, statin ineligibility may become more
prevalent in the chronic kidney disease (CKD)
population, where substantial residual
cardiovascular risk persists despite adjustment for
traditional risk factors.

PREVENT partially addresses this limitation by
incorporating kidney function variables, such as
eGFR and an optional urine albumin-creatinine
ratio, recognizing the strong association between
renal dysfunction, endothelial injury, heart
failure, and ASCVD.

A cross-sectional study evaluating CVD risk
estimates in the US CKD population found that
PREVENT estimates were lower than PCE by
5.2 percentage points, yet a substantial unmet
need for statins persisted [19].

This raises concerns that PREVENT may
improve calibration at the expense of sensitivity
for identifying younger high-risk individuals.

Statin exposure paradox

A critical finding from JAMA Network Open
in 2025 revealed that among patients not exposed
to statins during follow-up, PREVENT
underestimated risk, whereas PCE estimates
more closely approximated the observed risk
without treatment [11].

Because many patients in the PREVENT
study populations were already receiving statin
therapy, the model may reflect treated rather than
untreated cardiovascular risk.

Implementation considerations

Statin implementation should be carefully
considered in certain circumstances.

The 2026 guidelines maintain that physicians
should personalize decisions in patients with
risk-enhancing factors (family history of
premature ASCVD, low-density lipoprotein
cholesterol >160mg/dL, CKD, inflammatory
disorders, elevated lipoprotein(a), etc.) that are at
borderline risk (3% to <5%).

Coronary artery calcium (CAC) scoring remains
crucial for reclassification when
risk-based decisions remain unclear [12].

A CAC score >100 or >75th percentile should
favor statin initiation.

Lastly, PREVENT’s inclusion of SDI
acknowledges structural factors, though validation
in rural and highly segregated areas remains
incomplete.

Conclusion

In summary, the 2026 ACC/AHA/
Multisociety guideline on the management of
dyslipidemia provides class | recommendation
that clinicians should use the PREVENT-
ASCVD equations for adults aged 30-79 years

without subclinical atherosclerosis or ASCVD,
with low-density lipoprotein cholesterol between
70-189mg/dL.

The guideline emphasizes the 30-year risk for
younger adults to inform patients on lifestyle
counseling and a long-term risk perspective; heart
failure risk as a separate outcome relevant to
blood pressure management decisions; and
shared decision-making, incorporating patient
preferences, risk-enhancing factors, and CAC
when appropriate.

Acknowledgement
No special individual or organization needs to
be appreciated.

Author Contributions

Concept-K.E.; Design-K.E., K. AK., RG,;
Supervision-K.E.; Resources-K.E., R.G;
Materials-K.E.; Data  Collection  and/or
Processing-K.E.; Analysis and/or Interpretation-
K.E., K.AK. R.G; Literature Search-K.E.,
K.AK,, R.G; Writing Manuscript-K.E., KA K.,
R.G; Critical Review-K.E., K.A.K,, R.G.

All authors read and approved the final
manuscript.

Funding
This article received no specific grant or
support from any public or private agencies.

Conflict of interest
The authors report no relevant conflicts of
interest for this article.

Institutional Review Board
The study was conducted according to the
guidelines of the Declaration of Helsinki.

Consent Statement
Not applicable

Data Availability
All data presented in the manuscript are
available from the authors upon request.

References

1. Di Cesare M, Perel P, Taylor S, Kabudula C, Bixby
H, Gaziano TA, McGhie DV, Mwangi J, Pervan B,
Narula J, Pineiro D, Pinto FJ. The Heart of the
World. Glob Heart, 2024; 19(1):11.

2. Schwalm JD, Joseph P, Leong D, Lopez-Lopez JP,
Onuma O, Bhatt P, Avezum A, Walli-Attaei M,
McKee M, Salim Y. Cardiovascular disease in the
Americas: optimizing primary and secondary
prevention of cardiovascular disease series:
cardiovascular disease in the Americas. Lancet
Reg Health Am, 2025; 42:100964.

3. Stewart J, Manmathan G, Wilkinson P. Primary
prevention of cardiovascular disease: A review of
contemporary guidance and literature. JRSM
Cardiovasc Dis, 2017, 6:2048004016687211.

296

10.12865/CHSJ.52.03.01



Current Health Sciences Journal

Vol. 52, No. 3, 2026 July-September

4.

10.

Graham IM, Di Angelantonio E, Huculeci R;
European Society of Cardiology’s Cardiovascular
Risk Collaboration (CRC). New Way to "SCORE"
Risk: Updates on the ESC Scoring System and
Incorporation into ESC Cardiovascular Prevention
Guidelines. Curr Cardiol Rep, 2022, 24(11):1679-
1684.

Medina-Inojosa JR, Somers VK, Garcia M, Thomas
RJ, Allison T, Chaudry R, Wood-Wentz CM, Bailey
KR, Mulvagh SL, Lopez-Jimenez F. Performance
of the ACC/AHA Pooled Cohort Cardiovascular
Risk Equations in Clinical Practice. J Am Coll
Cardiol, 2023, 82(15):1499-1508.

Murphy BS, Hershey MS, Huang S, Nam Y, Post
WS, McClelland RL, DeFilippis AP. PREVENT Risk
Score vs the Pooled Cohort Equations in MESA.
JACC Adv, 2025, 4(6 Pt 1):101825.

Blumenthal RS, Morris PB, Gaudino M, Johnson
HM, Anderson TS, Bittner VA, Blankstein R,
Brewer LC, Cho L, de Ferranti SD, Gianos E,
Gluckman TJ, Gradney KF, Isiadinso I, Lloyd-
Jones DM, Marrs JC, Martin SS, McLain KH, Mehta
LS, Mora S, Mulugeta WM, Natarajan P, Navar AM,
Orringer CE, Polonsky TS, Reynolds HR, Saseen
JJ, Shapiro MD, Soffer DE, Tynes SA, Villavaso
CD, Virani SS, Wilkins JT. 2026
ACC/AHA/AACVPR/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management
of Dyslipidemia: A Report of the American College
of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines. J Am
Coll Cardiol, 2026, 87(19):2624-2757.

Stone NJ, Robinson JG, Lichtenstein AH, Bairey
Merz CN, Blum CB, Eckel RH, Goldberg AC,
Gordon D, Levy D, Lloyd-Jones DM, McBride P,
Schwartz JS, Shero ST, Smith SC Jr, Watson K,
Wilson PW; American College of
Cardiology/American Heart Association Task Force
on Practice Guidelines. 2013 ACC/AHA guideline
on the treatment of blood cholesterol to reduce
atherosclerotic cardiovascular risk in adults: a
report of the  American  College  of
Cardiology/American Heart Association Task Force
on Practice Guidelines. J Am Coll Cardiol, 2014,
63(25 Pt B):2889-2934.

Arnett DK, Blumenthal RS, Albert MA, Buroker AB,
Goldberger ZD, Hahn EJ, Himmelfarb CD, Khera A,
Lloyd-Jones D, McEvoy JW, Michos ED, Miedema
MD, Mufioz D, Smith SC Jr, Virani SS, Williams KA
Sr, Yeboah J, Ziaeian B. 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(11):e596-e646.

Zhou H, Zhang Y, Zhou MM, Choi SK, Reynolds K,
Harrison TN, Bellows BK, Moran AE, Colantonio
LD, Allen NB, Safford MM, An J. Evaluation and
Comparison of the PREVENT and Pooled Cohort
Equations for 10-Year Atherosclerotic
Cardiovascular Risk Prediction. J Am Heart Assoc,
2025, 14(4):e039454.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Lee MS, Onwuzurike J, Wu YL, Palmer-Toy DE, An
J, Chen W. PREVENT and PCE Models for
Estimating ASCVD Risk Stratified by Statin
Exposure. JAMA Netw Open, 2025,
8(9):€2532164.

Selvam PV, Sharma R, Ganz P, Blumenthal RS,
Gulati M. Cardiovascular disease risk estimates
using the new PREVENT Equation: The good, bad,
and the ugly. Am J Prev Cardiol, 2025, 24:101288.
McNeil JJ, Woods RL, Nelson MR, Reid CM,
Kirpach B, Wolfe R, Storey E, Shah RC, Lockery
JE, Tonkin AM, Newman AB, Williamson JD,
Margolis KL, Ernst ME, Abhayaratna WP, Stocks
N, Fitzgerald SM, Orchard SG, Trevaks RE, Beilin
LJ, Donnan GA, Gibbs P, Johnston CI, Ryan J,
Radziszewska B, Grimm R, Murray AM; ASPREE
Investigator Group. Effect of Aspirin on Disability-
free Survival in the Healthy Elderly. N Engl J Med,
2018, 379(16):1499-1508.

Shetty NS, Gaonkar M, Patel N, Vekariya N, Li P,
Arora G, Arora P. PREVENT and Pooled Cohort
Equations in Mortality Risk Prediction: National
Health and Nutrition Examination Survey. JACC
Adv. 2024, 3(12):101372.

Ambrosio M, Alebna PL, Lee T, Friedman A, Chew
NW, Burns C, Duncan P, Hundley WG, Kang L,
Mehta A. Performance of PREVENT and pooled
cohort equations for predicting 10-Year ASCVD
risk in the UK Biobank. Am J Prev Cardiol, 2025,
22:1010009.

Anderson TS, Wilson LM,
Atherosclerotic Cardiovascular Disease Risk
Estimates Using the Predicting Risk of
Cardiovascular Disease Events Equations. JAMA
Intern Med, 2024, 184(8):963-970.

Singh A, Shiyovich A, Freire CV, Peng G, Besser
SA, Berman AN, Weber BN, Huck DM, Cardoso R,
McCarthy CP, Nasir K, DiCarli MF, Bhatt DL,
Blankstein R. Performance of PREVENT equations
for cardiovascular risk prediction in young patients
with myocardial infarction: From the MGB YOUNG-
MI registry. Am J Prev Cardiol, 2025, 22:100992.
Grinspoon SK, Fitch KV, Zanni MV, Fichtenbaum
CJ, Umbleja T, Aberg JA, Overton ET, Malvestutto
CD, Bloomfield GS, Currier JS, Martinez E, Roa JC,
Diggs MR, Fulda ES, Paradis K, Wiviott SD,
Foldyna B, Looby SE, Desvigne-Nickens P, Alston-
Smith B, Leon-Cruz J, McCallum S, Hoffmann U,
Lu MT, Ribaudo HJ, Douglas PS; REPRIEVE
Investigators. Pitavastatin to Prevent
Cardiovascular Disease in HIV Infection. N Engl J
Med, 2023, 389(8):687-699.

Walther CP, Gregg LP, Navaneethan SD.
Cardiovascular Disease Risk Estimates in the US
CKD Population Using the PREVENT Equation.
Am J Kidney Dis, 2025, 86(1):10-17.

Sussman JB.

Corresponding Author: Kevan English, Department of Internal Medicine,
University of Nebraska Medical Center, 42nd and Emile St, Omaha, Nebraska 68198, USA,
e-mail: keenglish@unmc.edu

10.12865/CHSJ.52.03.01

297



	Review
	PREVENT Versus the Pooled Cohort Equations: Implications for Contemporary Atherosclerotic Cardiovascular Risk Assessment
	Introduction
	Historical Development of Pooled Cohort Equations
	PCE versus PREVENT Risk Thresholds
	Comparative Performance:  PCE versus PREVENT
	Clinical Implications and Controversies
	Potential reduction in statin eligibility
	Statin exposure paradox
	Implementation considerations

	Conclusion
	Acknowledgement
	Author Contributions
	Funding
	Conflict of interest
	Institutional Review Board
	Consent Statement
	Data Availability
	References



