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Case Presentation

39-year old man presents for an
initial visit due to elevated
cholesterol results recently obtained
at a community fair. A friend
recently had open heart surgery,
and he is concerned about his heart
disease risk.

Vitals: BP 138/83, BMI 35 kg/m2

Exam: JVP 8 cm H20; RRR, nl s1,
s2, no murmurs, no crackles, no
lower extremity edema

Case Presentation

39-year old man presents for an
initial visit due to elevated
cholesterol results recently obtained
at a community fair. A friend
recently had open heart surgery,
and he is concerned about his heart
disease risk.

Vitals: BP 138/83, BMI 35 kg/m2

Exam: JVP 8 cm H20; RRR, nl s1,
s2, no murmurs, no crackles, no
lower extremity edema

TC 220 mg/dL
HDL-C 40 mg/dL
eGFR 80 ml/min/1.73m?

What should we counsel this
patient on his of CVD?

What evidence-based
strategies exist to




AUDIENCE ENGAGEMENT
QUESTION

Based on his age and risk factor
levels, this patient is at low risk
for ASCVD:

A. True
B. False
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AUDIENCE ENGAGEMENT
QUESTION

In addition to lifestyle
interventions, the patient should
be advised to initiate a statin to
prevent ASCVD:

A. True

B. False

AUDIENCE ENGAGEMENT
QUESTION

Before deciding on a treatment
plan, what additional information
is needed:

A. Lp(a)
B. ApoB
C. CAC
D. All of the above
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Today’s Outline

o Review the changing epidemiology of cardiovascular disease and
growing burden of cardiovascular kidney metabolic syndrome

° Describe the rationale and development of the PREVENT equations
for prediction of cardiovascular disease

° Discuss how to apply the PREVENT equations to guide evidence-
based strategies to reduce risk of ASCVD
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Today’s Outline

o Review the changing epidemiology of cardiovascular disease and
growing burden of cardiovascular kidney metabolic syndrome
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Just a Few Decades Ago...

April 13,1945
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Antecedent Signs of HF and CKD

April 13, 1945 1935-1945
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20t Century: Rise of CVD Mortality

~

500 H “we know . .. the hypertension may be an
I important compensatory mechanism
| which should not be tampered with, even
were it certain that we could control it.”

- Dr. Paul Dudley White
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Evolving Understanding of CVD Risk

v

500 - Framingham Heart Study starts, 1948

400 “Risk factors” coined by Kannel et. al.,
- 1961
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21st Century: Continued Decline in IHD

I

Age-Adjusted Mortality Rates for Ischemic HD in US
by Race and Ethnicity: 1999-2019
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21st Century: Shifting Subtypes of CVD

Age-Adjusted Mortality Rates for Ischemic HD in US
by Race and Ethnicity: 1999-2019

300
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<=---Non-Hispanic Black Females
~---Non-Hispanic White Females
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AAMR per 100,000 population

14
Age-Adjusted Mortality Rates for HF in US by
Race and Ethnicity: 1999-2019
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21st Century: Shifting Metabolic Phenotype

Prevalence of Prevalence of hypertension Prevalence of
overweight and obesity and poor BP control remain
are on the rise very high are increasing

Martin SS et. al. Circulation 2025

79 Schoolof Mecicine
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Growing Metabolic Burden in Young

>
) L4
Prevalence of Obesity in US Adults Prevalence of Diabetes in US Adults ’
(Age 20-44 Years) i (Age 20-44 Years)
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61%

of US adults will
have obesity by
2050

of US adults will
diabetes by 20

Joynt-Maddox K et. al. Circulation 2024
Kazi D et. al. Circulation 2024
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S1.8 tr

projected healthcare
spending by 2050
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The Tsunami of
CKM in the US
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The Need for a New Prevention Paradigm

Metaboli Complex interplay and
D’isi,a‘;;" [} interconnectedness of metabolic
disease, CKD, and CVD

® Synergistic relationship with
higher CVD risk and earlier onset
of fatal and nonfatal CVD

@ VYet, there is hope

O Better scientific understanding of
pathophysiology
Evidence for multi-system impact of

O novel therapies on metabolic, kidney

CcVD and CVD outcomes

O Growing awareness on need to
assess and address social
q N

W
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Defining the CKM Syndrome Construct

Cardi kidney ic (CKM) is a health disorder due to connections among
heart disease, kidney disease, diabetes, and obesity leading to poor health outcomes.
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CKM

v

CKM Stage

M Northwestern Medicine'

Feinberg School of Medicine Ndumele CE et. al. Circulation 2023
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CKM Staging Construct and Risk

CVD Risk
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[ Lowrisk [ Borderiine to intermediate risk [l High risk

Ndumele CE et. al. Circulation 2023
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Today’s Outline
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° Describe the rationale and development of the PREVENT equations
for prediction of cardiovascular disease

Risk Pre

30
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Predict Risk to Prevent CVD

v

Target preventive interventions or therapies in those at increased risk of CVD
with absolute risk to guide prioritization of type and intensity

M Northwestern Medicine
Feinberg School of Mecicine
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Risk-Based Prevention: 3+ Decades Ago

More drug exposurs sven among those not likely to benefit

Sick individuals and sick populations
P Population
0.4 approach (treatment of all)
z
]
§ 03
3
z
3
£ 02
&
014 High-risi@pproach
(treatment of high-risk]}
GEOFFREY ROSE MD 0.0
M Northwestern Medicine Limit drug@xposure to those
Fainberg School of Mesioa
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Widespread Adoption of Risk-Based
Prevention,in.CVD Guidelines

\‘ 2025 ACC/AHA/Multi-Society Guideline for the Prevention,
Detection, Evaluation, and Management of High Blood Pressure in

Adults
’. & 2026
. AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/
® NLA/PCNA Guideline on the Management of Dyslipidemia

2019 ACC/AHA Guideline on the Primary Prevention of
Cardiovascular disease

2022 ACC/AHA/HFSA Guideline for the Management of Heart
Failure

11
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Present Day CVD Risk Prediction

v

Population CKM

Generalizability: E Outcomes: ; Time horizon:

Need diverse samples in Include HF and ASCVD as : Incorporate estimation of
derivation and validation total CVD longer-term risk
Contemporary: Predictors: H Age:

Evaluate predictors E
relevant to cardiometabolic;;
kidney, and social risk

ge:
Expand to include range

Modern data given changes:
30-79 years

RF and treatment patterns

M Northwestern Medicine
ainberg School o Madicine
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Ak SEIENTIFIC STATEMENT.

Novel Prediction Equations for Absolute Risk
Assessment of Total Cardiovascular Disease Development and Validation of the American
Incarporating Cardiovascular-Kidney-Metabolic Heart Association PREVENT Equations

Health: A Scientific Statement From the o L 1
American Heart Association

ORIGINAL RESEARCH ABTICLE

“Absolute risk assessment...remains the “[The] PREVENT equations accurately
cornerstone of primary prevention and precisely predicted risk in a lazges,
diverse, and contemporary samplé of US.
adults by using routinely avdilable
clinical variables.”

...novel risk prediction equations are
needed.”

Overview of the PREVENT equations

|on‘ VO Predictors II Outcomes
, II
Vs

@ CVD: composite of

|- CKDEREH
ASCVD (nonfatal

& o i
. (s ]9 ey e
‘.K’.}} e~ i f’ = z stroke) and HF
A V4 f(@ D i ] @ ASCVD, HF
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ARIC  Optum
Geisinger

M Northwestern Medicine’

Foinberg Schoolof b Khan S8, et al; Circulation. 2024;148:430-449.
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PREVENT-CVD Calibration

Women, N = 1,894,822
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Khan SS et. al. Circulation 2023
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Overall Performance of PREVENT

[ [ Toicow ASCVD I

Females Males Females Males Females Males
Events 50,324 46,804 31,277 31,328 27,931 23,707
C-Statistic 0.794 0.757. 0.774 0.736 0.830 0.809

(0.763,0.809)  (0.727,0.778)  (0.743,0.788)  (0.710,0.75) (0.816,0.850)  (0.777,0.827)
Calibration 1.03 0.94 1.09 1.04 1.00 0.89
Slope (IQI) (0.81, 1.16) (0.81,1.13) (0.93,1.33) (0.95,1.19) (0.55,1.15) (0.49,1.07)

croolof

KhanSS'et-al, Circulation 2024
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PREVENT-<ASCVD'vs. PCEs
I T .

Females Males Females Males Females Males
Events 50,324 46,804 31,277 31,328 27,931 23,707
eOTrs 0.794 0.757 0.774 0.736 0.830 0.809

(0.763,0809)  (0.727,0.778)  (0.743,0788)  (0.710, 0.75) (0.816,0.850)  (0.777, 0.827)
Calibration 1.03 0.94 1.09 1,04 1.00 0.89
Slope (1Q1) (0.81,116) (0.81,1.13) (0.93,1.33) (0.95,1.19) (0.55,1.15) (0.49,1.07)
[ PCEs
Females Males
0.772 0.733

C-Statistic (0.729,0.782)  (0.701, 0.751)
Calibration 0.54 0.50
Slope (1Q1) (0.47,0.61) (0.39, 0.52)

croolof

Khan SS et. al. Circulation 2024
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PREVENT Data Sources

v

[ )
@ Population N=3,281,919

 PREVENT

Research Cohorts

amc 9 P

B
CARDIA

Ne24,626

Geisinger Optum L PCE

EMRs

N=5,074

FRS
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PREVENT Traditional and New RF

v

Predict
,O redictors

® Base: SBP, non-HDL
cholesterol, HDL cholesterol,
diabetes, smoking status,
antihypertensive treatment,
statin, eGFR

BMI

Add-on: UACR, HbATc, SDI

M Northwestern Medicine’
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inberg Schoolof Mesicr

KhanSS'et-al, Circulation 2024
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Calibration by Demographic Groups
»
) 0.87 0.97 0.41
Qe (0.73,0.97) (0.81,1.35) (0.32,0.59)
111 1.26 0.56
Elackiaculis (0.79,1.24) (0.93,1.38) (0.41, 0.62)
_— 0.94 111 057
Hispanic adults (0.80, 1.05) (0.94, 1.35) (0.47,0.67)
) 1.01 1.06 052
WD (0.82,1.14) (0.96,1.24) (0.41,0.54)
PREVENT Derivation Sample PCE Derivation Sample
+ 2575281 White adults - 186,894 Hispanic adults - 20,338 White adults
+ 293,827 Black adults - 83,602 Asian adults - 4,288 Black adults

42
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External Validation in the VA (2.5 million)

Calibration plot for Base Key:

N=2,500,291 veteran adults ...

Mean age was 60.3 years ©52

M Northwestern Medicine
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Calibration plot for Base Calibration plot for Base
AHA PREVENT by Race AHA ASCVD by Race AHA PCE by Race
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* 1.2% were Asian/Native Hawaiian/Pacific Islander (AANHPI)

% Hispanic

+ 15% non-Hispanic Black (NHB)
+ 70% non-Hispanic White (NHW)

Mathew R et. al. Nat Med. 2025
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Calibration in Disaggregated Groups (360K)

N=361,778 adults in California
Mean age was 54.6 years

Al Non-Hispanic Aftican American

tansubarcups

C statistic: 0.79-0.85
« 22% were non-Hispanic Asian statistic:
= °| Calibration slopes: 0.73-0.99
+ 11% Hispanic £,
+ 3% non-Hispanic Black (NHB) H
« 64% non-Hispanic White (NHW) z ‘
[A] overal poputation |
W ovserved [ Predicted
5 €] vipanc sogrocos
5 10
‘é & C statistic: 0.80-0.82
3 = *| Calibration slopes: 0.95-1.04
g £
F M
o B .
eson ot oterigne

Yang@t. al. JAMA Cardiol. 2025

Today’s Outline
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e Discuss how to apply the PREVENT equations to guide evidence-
based strategies to reduce risk of ASCVD

croolof
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PREVENT
Calculator is
Online

PREVENT™ Online Calculator

professional.heart.org/prevent

Risk Risk Thresholds
Scores

AHA PREVENT:Risk Thresholds:
Putting Together Risk Models and Guidelines
3 B Framinghiam Risk : Pooled Cohort : AHA
‘g “Scorel : Equations : PREVENT
S iYeg8 i 2013 12023
3 i
o E
® ¢ ¢ i - »
o i ATP-IIl ACC/AHA Guideline ACC Expert and ACC/AHA
o i 2001 on Risk and Blood C ¢ Guideli
% : Cholesterol z?:tr:]::aatyi:s" Cgolestevol,
<} 2013 H
H 2022 | Syirome
2025-2026
e
M et e @=L
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PREVENT: 2026 ACC/AHA Lipid Guideline

In adults aged 30-79 years, PREVENT-ASCVD should be used to
estimate 10-year ASCVD risk with the following risk categories:
low: <3%; borderline: 3% to <5%; intermediate 5% to <10%; or
high: 210%

In adults with with a borderline 10-year ASCVD risk 3% to <5%
based on PREVENT-ASCVD, consideration of risk enhancers is
reasonable to personalize risk assessment.

In adults with with a borderline 10-year ASCVD risk 3% to <5%
based on PREVENT-ASCVD or selected adults with intermediate
10-year ASCVD risk of 5% to <10%, a CAC score should be
used if the decision regarding LLT remains uncertain.

M Northwestern Medicine
oy Steaor sty Blumenthal R et. al. Girculation 2026

2a
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Refining Risk with the C-P-R Framework
CPR Framework for Risk Evaluation H

Premature ASCVD in FDR (<55 y men, <65 y women)

socttierit emetat sk gk
e s o Higher risk ancestry (eg, South Asian, Filipino)
i l l High polygenic risk (if measured)
Chronic inflammatory diseases
prree e s I B I Lp(a) 2125 nmol/L or 250 mg/dL

hsCRP 22 mg/L on >1 occasion (if measured)
TG persistently 2175 mg/dL (2 mmol/L) (if nonfasting) a
2150 mg/dL (1.7 mmol/L) (i fasting)

e e o Cardiovascular-Kidney-Metabolic syndrome
i e LDL-C persistently 2160189 mg/dL (4.1-4.9 mmolL),
non-HDL-C 2190-219 mg/dL or apoB 2120

Reproductive risk markers (premature m
preeclampsia, gestational diabetes, gest:

e sk exnancers >

Teatwiniese Tonmdas
modfcaton st i i
il .':«:;"WW hypertension, preterm delivery
i
-
M Northwestern Medicine'
Circulation 2026

Fainberg School o Mesicine
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-
ACC/AHA HBP Guideline

v

Recommendation
In adults with hypertension with diabetes, CKD, or at increased
short-term CVD risk (10-year risk27.5% based on PREVENT-
CVD), initiation of medications to lower BP is recommended when
average SBP is 2130 mm Hg.

In adults with hyperten: with 10-year CVD risk <7.5% based
on PREVENT-CVD, initiation of medications to lower BP is
recommended if average SBP is 2130 mm Hg after a 3- to 6-
month trial of lifestyle intervention.

M Northwestern Medicine'
Jones DW et. al. Circulation 2025

Fainberg School o Mesicine
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Reducing CVD Risk with Novel
CKM Therapies

SGLT2i Long-acting high-potency
GLP-1RA or GLP/GIP

M Northwestern Medicine
Feinberg School of Mecicine

=5
Non-steroidal MRAs
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Reducing CVD Risk with Novel
CKM Therapies

o (0.73:0.5) . P (0.72:0.90)
i. g {4
H § o
R ot soceRdomisian

SGLT2i Long-acting high-potency
GLP-1RA or GLP/GIP

HR0.87
(0.76-0.98)

Non-steroidal MRAS!

Wiviott SD et. al. N'EngliiMed. 2018
Lincoff AM etgalalN' Engl' S Med. 2023
Piti8 et 'al. NEngl J Med. 2021

Combination Therapy: Additi

Ouoma HR(55% 01

083075,050) KD progression
586 (040, 0.9 oty

SGLT2I + GLP-1 RA.

Allcause mortality
SGT2 e ten oLt
SaT2 L EP R ne s

Cardovascuar death
S

SipiRa

SSUTa - LT RA 073081 030 it PG PARA

SC0Ta - radiith 074 080,061
Fovors combinaton harapy  Favorsconverdonalcre

M Northwestern Medicine
Fainberg School of
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Large Number Eligible for CKM Tx

Total eligible:
43 "‘g“" 136.8 miltion
4.5 million %
L
7 8.9 million
- Weight Total Eligible:
Diabetes management illi
35.0 million 129.2 million 136.8 million
/
/ Vi
7.6 million / : -
. \\
22.8 million 97.5 million

™ Northwestern \.
Feinberg School of Mecicin

v

Shi | et. al. JAMA Cardiol. 2025
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Targeting Net Benefit with PREVENT

v

AR x RRR = ARR

PREVENT Predicted CVD risk, %

M Northwestern Medicine’
o e

inberg Schoolof Mesicr

— Before treatment
— After treatment
o =
e e High risk = Higher benefit
o | W= Q
© Il
c
o
>
3 o
[a] —
g i | e Low risk= Limited benefit

Khan SSeetwal. Circulation 2023
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Benefit of GLP-1 and Risk of ASCVD

™ Northwestern ¢

>
14
AR xRRR = ARR .
7 2 9009 yeaca0 mCACI99 M CACI00-299 M CAC2300

— Belore tfeatment 3

— Afterfreatment * =
° — - 400
=
@ =]
s 5 300
= =
c 2
g 5 200
o 3
S Il Y =
3 i — iR

—— E
2 0
MACE or HF MACE,
PREVENT Predicted CVD risk, % HF, or CKD

Khan SS et. al. Circulation 2023
Razavi AC et. al. JACC Cardiovasc. Imaging 2025
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Key Gaps and Opportunities in Prediction

High-Risk Primary Prevention = Secondary Prevention VESALIUS-CV: PCSK9i in High-Risk Diabetes

] 3-pMace

HR, 0,69 (95%C1,0.52-0.91); P=.009
0

6
Placebo,
s
Evolocumab
2

/_/

0 05 10 15 20 25 30 35 40 45 50
Time after randomization, y

Cumulative

Cumiative ncidence ot Coronsry
Events (%)

No.atrisk
Years ta Event omm»a 1806 1781 1754 1728 1695 1654 1621 1589 1411 1230 575
. fon of . is can refine Evlocumab 1849 1827 1795 1772 1754 1727 1700 1664 1489 1319 596
risk assessment with CAC>300 similar to
™ Northy Medi secondary prevenho" Detrano et al. NEUM, 2008
Borthwestam Medicihe Marston N et. al. JAMA 2026
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Back to the Case: 60yoM with dyslipidemia

H

Calculate
10-year
Risk With
PREVENT-
ASCVD

M Northwestern Medicine’

Foinberg Schaol of Masicne
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Back to the Case: 60

6 PREVENT Online Calculator

@ The American Heart Association PREVENT™ Online Calculator

. - - @
Calculate - o o
10-year e . - . :
Risk With e °
PREVENT- ) " ®  This individual has a
. 1S | Iviau
ASCVD o  10-year risk of ASCVD

of 1.7% and
30-year risk of ASCVD
of 11.8%

M Northwestern Medicine’
Foinberg Schaol of Masicne
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H

Calculate
10-year
Risk With
PREVENT-
ASCVD

M Northwestern Medicine
Feinberg School of Mecicine

le
6 PREVENT Online Calculator

Back to the Case: Additional Risk Measures

The American Heart Association PREVENT™ Online Calcuiator

About the PREVENT £

Estimated 10-year

Results for CVD

Estimated 30-year

riskof CVD risk of CVD

2.3% 16.7%
51

Years percontile

61

Back to the Case: Reducing Risk

H

i
A4

e E%

E

Calculate ‘ Review Risk Clinician- Start
10-year Enhancing Patient Mediumg
Risk With Factors to Discussion Intensity
PREVENT- Refine Risk on Benefits Statifi'and
ASCVD Estimate and Side Re-Measure
Effects of BP.in 3-6
Preventive Months
M ortstn done Theraples
62

Moving Towards,a World Free of CVD

o {2 The biirden and phenotype of CVD is shifting towards CKM
syndrome, particularly among younger adults at low short-term risk

a [E PREVENT equations can accurately and precisely predict 10
® and 30-year risk of CVD with similar calibration across diverse groups

i @ Application of PREVENT enables risk-based prevention of CVD
e (LLT: PREVENT-ASCVD 23-5%; BP-lowering: PREVENT-CVD27.5%);
key opportunities for innovation in risk communication exist

*Need to address multi-level barriers for optimal implementation of CKM therapies, including structural, health system, and policy factors

63
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SANDRO
GALEA

"We spend far too much on
treating disease after it happens

' -
and far too little on preventing it

F e

=

in the first place. By the time
iliness arrives,
we are already
too late.”

Sandro Galea, Within Reason rraLIC mEALTH

rox AN
IamERAL TINE
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Thank you

o (@HeartDocSadiya

@ s-khan-1@northwestern.edu
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CE POST-TEST The PREVENT equations

QUESTION predicts risk of
A. CVD

B. ASCVD
C. HF
D. All of the above

66
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CE POST-TEST
QUESTION

The 2026 Dyslipidemia Guideline
recommends initiation of statin
only based on short-term 10-year
PREVENT-ASCVD risk 25%?

A. True

B. False

4/6/2026
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CE POST-TEST
QUESTION

The 2025 High BP Guideline
recommends initiation of anti-htn
therapy for Stage 1 HTN based
on short-term 10-year PREVE
CVD risk27.5%

A. True

B. False

68
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