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National Health and Nutrition Examination Survey (NHANES)
o prevalence of HF: all participants aged >20 years (N = 80,274)

o prevalence of major risk factors in patients with HF: only subjects with a self-reported history Qf,ﬁ (1§~= 3,078)

Sayed A et al.

J Am Coll Cardiol. 2025;86:2542-64 32
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A Hypercholesterolemia B o Elevated LDL-C D Cumula&@revalence
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at-risk: individuals with conditions predisposing to HF, such as hyperter&o&\‘%M coronary artery disease,
obesity, or exposure to cardiotoxic agents, who do not yet have strugt%@o\heart abnormalities or HF
N
symptoms Q{b N
8\{0
pre-HF: patients with no HF symptoms but with one of th E&how"ﬁ\g (1) structural heart abnormalities
(reduced ventricular compliance, ventricular hypertrop \2? ) elevated filling pressures detected invasively
Pd\I

or noninvasively; or (3) stage A risk factors + eIevate proBNP or persistently elevated cTn

E> 6\
®
N\ Q’g
symptomatic HF: patients may either exper@@‘c%{ﬁ\provement/rem|55|on or have persistent symptoms despite
optimal treatment ?‘ rz}e’
&
Q\
advanced HF characterized b)@@v%{@ symptoms refractory to guideline-directed therapies
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Stage 0
No HF/Risk

I Lavanced HF

Olmsted County ‘ >
(age =45 years) 32% 22% 34% *@‘1?;3@
oD\
Atherosclerosis oc')\?}(béxo
Risk in Py
Communities Study >% 52% %9@72’\4?} 13%
(age: 67-91 years) A\&S\\é’
Framingham OQ’&Q
Heart Study
e 380% 3(;@%%@ 24.2% 12%
51£16 years) 0~
Pooled cohorts <2<<’ 0\
(MESA, CHS, ARIC)
using updated 2023 ]5@?;%}% 37.4% 43.2% 2.7%
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8 - — RCT-HF
— RCT-CVD
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Five-year mortality in patients with
incident heart failure (HF) (N =170 885) by
the 12 most common risk factors at any
time in the preceding 5 years
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Cardiovascular-kidney-metabolic (CKM) framework &og
N\
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N taboli Nl
o N

/ hypertension

Stage 0:
No Risk Factors

Stage 1:
Excess/Dysfunctional
Adipose Tissue

Stage 2:
Metabolic Risk
Factors and CKD

Hypertension
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@Eﬁ'z;ﬁtials
A focus on
primordial prevention

and preserving
cardiovascular health

Overweight/obesity
Abdominal obesity
Impaired glucose
tolerance
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Cardiovascular-renal-hepatic-metabolic (CRHM) framework O\og

CENTRAL ILLUST @JQ \Metabollc Dysfunction-Associated Steatotic

Liver Disease and I:\ iov ar Disease—A Guide for Cardiologists
Metabolic dysfunction—associated steatotic liver disease (MASLD) e ——
1' hepatic SteatOSiS Steatosis MASH Fibrosis Cirrhosis
AND oo
2. atleast 1 of 5 clinical traits of the metabolic syndrome: Gy =
a) abdominal overwei ght or obesity Piidec Py acic 8 higgiggijcgl;{%dffgm i
b) prediabetes or type 2 diabetes N

athophysiology Mechanisms Linking MASLD and CVD

c) hypertension (=) (m) )

d) increased level of plasma triglycerides 2P ’ ot DS e S
e) low level of HDL cholesterol o &2

%Qs é\Qﬁ M @ @ Cardiovascular

@ e
Diagnosis CV Risk Stratification Management
3. WITHOUT significant alcohol consumption a p@-no er known — e ST
\ %
. Q -
causes of hepatic steatosis N Q, - [ 3 £ /\ B N [
Q TS CT Scan FDA apprpved: ACEi/ARBS (if CV SGLT2i and
. OQ Resmetirom indi/cationé 53 GLP-1 analogs
6% K@\ Assessment of Fibrosis Framingham Risk Score present)
= Pooled Equation Cohort Non-pharmacological
\(b' AQ) \ ' =} SCORE2-SCORE20P =
\(b' Q> - > - PREVENT Calculator *. ]% 1)
> NS ) ASCVD Risk Score -l
Tllg H et al JAMA 2026,335 1 63 74 KQQ @\@ Vc&ignd N:'SB?zd BI;:::sry Healthy Diet Exercise gzrr'gag';
Q @A Khan MS, et al. JACC. 2025;86(20):1861-1884.
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At-Risk for HF Screen
; . ; 20

Annual Biomarker Screening

Imaging Screening Q7.
HYPERTENSION \ - .
MI Hypertension All Patients At-Risk for HF Patients At-Risk for H+ § S Patients with rEF
0 N

— *NT-proBNP or ||_* ECG X @ m = ACE inhibitor/ARB
2ol BNP ¢ = Beta-blockers
@ Diabetes @ . WCNte, o [ED
*"Troponin : 0 t
Garonaey Arery Disease eg, patients wgi 3bnormal
i —— ECG or bi posure to

ardlot&tlty, @redltary/genetlc
h ia, high risk

Patients with DM and
Elevated NP
E@ = SGLT2 inhibitor
=Echocardiography Patient§ with DM and
High UACR
7
—O = ACE inhibitor/ARB
@ ® SGLT2 inhibitor
*CMR or other imaging * Finerenone
1‘ ‘ *"0 m
1Mr M

fea%res

. | ||-| Patients with Diabetes
LI Obesity

sUACR b"\ &%
=eGFR

A\

I Genetic CMP

' Cardiotoxicity
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Vanderbilt University Medical Center O
o electronic health records of 47,970 adult patients who had BNP measurements Q\O
%
N
100- S

Low concentr Cb? BNP/NT-proBNP more likely if:
v younger{@e\\

80 v maleé@x 6\
_ v o%e%’ltyq,
- \bet&gg'renal function
qu%n’}us rhythm
7 6 S

0 SPossible explanations:
\é v reduced LV wall stress due to external constraint by EAT
° v" insulin resistance and hyperinsulinemia

v androgen excess (in women)

v" NPPB polymorphisms

v’ African ancestry

Prevalence of low BNP (%)

0- Hospitalized HF Abnormal Echo Hemodynamics
(N=9153) (N=7041) (5\,(0' AQ’ (N=363)
0
* BNP <50 * BNP 51&% NP > 100
<&
’OQ 2
Bachmann KN et al. JACC Heart Fa 2Q2?r 9:192-200
O’ Q%
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Generation Scotland Scottish Family Health Study
o 18,356 individuals without previous cardiovascular disease

Proportion above NT-proBNP threshold

Welsh P et al. Circ Heart Fail. 208’3;*%

<30 30-39 40-49 50-59 60-69 70-79 >80

Age group (years)

100%-
80%- }
60%- I
40%-
I @
20%- e AN
: o) N+
Ay
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00/0 li li li 1 \ @ 1 1
<30 30-39 40-49 5@ 66569 70-79 >80
X0 @
NBSProR[@P >125pg/ml
I
15009427
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NT-proBNP >400pg/ml
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Suspected de ngqﬁlegﬁ'Fallure asan | ¢
Outpatient: \fb 5\

Age | m | F l  eGFR(mlL/min/1.73 m2)

30-45 46-60 Hlstory, @kxam ECG)
<60 years >75 >125 o(&\(b‘ ;
RN
60-69 years >125 >175  jncrease increase increase 0@ O NT-proBNP
70-79years >175 >225  by35%  by25% by 15% 2 @Qi }
N [ &r z -adj igh-ri
>80years  >250 >250 D0 K st | ™| e || Retedn
b\\" &% <50y: = 125pg/mL >2,000pg/mL
0@ > 50-74y: 2 250pg/mL
BMI (kg/m2) HR in AF (bpm) Q@q s zsompgmt

Consider obesity,

race-based variations,
30-35  36-40 >40 <90 >90@ @’ el
(b (diuretics, RASi, MRA)
+
& &\Q . . . .
% Heart Failure Heart Failure Heart Failure Heart Failure
decrease decrease decrease increase Q\ c‘(&ase Very Unlikely  Not Likely Likely Very High-Risk
o Evaluation for a Consider alternative | Treat as appropriate Priority
by 25% by 30% by 40% by 50% gb\y 100% non-cardiac cause diagnosis Arrange for Echocardiography
AR\2 advised If clinical suspicion | Echocardiography | and evaluation by
QRN ' remains, arrange (< 6 weeks) Heart Failure team
Q)Q(b &Q)\ echocardiography (=2 weeks)
\ AQ’

from Bayes-Genis A et al. Eur J Hea@all Q823 ;25:1891-98
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biomarkers

(+)
I INEES

Stage B

biomarker only

(=)

biomarkers Stage B

echo only

(+)
biomarkers

NT-proBNP 2125 pg/mL @@(OAQ’
hs-cTnT 214 ng/L Q‘b Q)\
N2
Q N
0P
Jia X et al. JACC Heart Fail. 2023;114 ‘b-@\
) QQ’
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At-Risk for HF Screen
; . ; 20

Annual Biomarker Screening

Imaging Screening Q7.
HYPERTENSION \ - .
MI Hypertension All Patients At-Risk for HF Patients At-Risk for H+ § S Patients with rEF
0 N

— *NT-proBNP or ||_* ECG X @ m = ACE inhibitor/ARB
2ol BNP ¢ = Beta-blockers
@ Diabetes @ . WCNte, o [ED
*"Troponin : 0 t
Garonaey Arery Disease eg, patients wgi 3bnormal
i —— ECG or bi posure to

ardlot&tlty, @redltary/genetlc
h ia, high risk

Patients with DM and
Elevated NP
E@ = SGLT2 inhibitor
=Echocardiography Patient§ with DM and
High UACR
7
—O = ACE inhibitor/ARB
@ ® SGLT2 inhibitor
*CMR or other imaging * Finerenone
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ARISE-HF &

o \©
Inclusion criteria ®\O
Echocardiographic demonstration of at least 1 of the following 5 abnormalities: Q\(SQ\(‘;\\

o absolute value of global longitudinal strain (GLS) <16% (i.e., GLS 216%) X ’3

o left ventricular hypertrophy (LVH) defined as left ventricular mass index (LVMI) >95Q@‘m2_§?1 women and 2115 g/m2 in men

o left atrial enlargement defined as left atrial volume index (LAVi) >34 mL/m?2 \\(b. >

. . . . , NN

o diastolic dysfunction defined as E/E’ 213 D .s\{b

o right ventricular systolic pressure (RVSP) >35 mmHg c‘)\Q) o
OR NT-proBNP 250 pg/mL OR hs-TnT 6 ng/L P o0

@
N

Clinical evaluation, echocardiogram and VO t @wnh T2DM at risk of HF (age, N=1858
T2DM duration =210 years, renal mpa&nt)x CVD history or symptoms -

Q) @q
N=1463 | Abnorma]echoand/orblomarke@%g%{Q ‘Normalechoand biomarkers 21%)| N=395

N

Yy

Biomarkers only Systolic/LVH<

|a c Mlxed

D
49% 16% S A\S 5%
OQO -
Reduced ex capamty peak \5@3 <75@pred|cted RER >1 05 (37%)
< ~ -
B|omarkers onlbb‘ éétﬁlc/LVH Diastolic Mixed
52% (Q, 26% 12% 10%
Q
N
Marwick TH et al. Cardiovasc D.abe@hL 2&2% 24:16
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CENTRAL ILLUSTRATION: Design and Main Results From é;ﬁ
\

\.
* 691 individuals with Stage B hea |lu om diabetic
Study Participants cardiomyopathy (50% wom e of 67.5 years)
and reduced exercise capq\ , <75% of normal)

Placebo  AT-001 « Randomized to rec \ﬁlaﬁgo vs aldose reductase
inhibition with d l¢gh dose AT-001 for a duration
of 15 months KQ

W . @
{0 C}\

° Chanqg}n @k VO, from baseline to 15 months

@Q
Q,Q @%VO worsened by 15 months in placebo patients but

\ not those receiving AT-001 but this difference was not
Q" statistically significant

&Q « In prespecified analyses, among those not receiving SGLT2i
or GLP-1RA at baseline the difference between
peak VO, in placebo vs high dose AT-001 at 15 months

|||
O

&b é\o was 0.62 mL/kg/min (P = 0.04; P interaction= 0.10)
{0
Januzzi Jr., JL, et al. J @? \[ Cardiol. 2024;84(2):137-148.
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EMPA-HEART CardiolLink-6

o 97 patients with T2DM

o randomized to EMPA 10 mg QD or placebo
o treatment for 6 months

Baseline LVMi
) 59.3 (10.9) 62.2 (12.8)
-3.35 (-5.9, -0.81)
P=.01
3

(0]

£ 2

2

8 1

g 0

= =1

3T 2

£ &Q.

< 3 Q/

c N %)

8 -4 ®Q o OQ

2 P&

Empagliflozin Placeb? N4
(n=44) (nz @
S %)
Q N
Q) Q)
Verma S et al. Circulation. 2019: ‘1}‘0 1@@3 1702
Q¢
O\Q’Q

o 44 patients with TZDM%
o randomized to EMP%Q
o treatment for 3

\
D or placebo

O\
@Q

b
0.9
0.8
)
[
o
E
w
0.7
p=0.005 p=0.079 p=0.004
p=0.003 p=0.005 p=0.001
= Empagliflozin - Empagliflozin
.= Placebo - Placebo
‘ 0.6 {
Baseline Day 1 Day3 | Month3 Baseline Day 1 Day3 | Month3
Rau M et al. Cardiovasc Diabetol. 2021;20:6
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FINE-HEART O\Og
e
ROIPRN
Cardiac-kidney-metabolic syndrome outcomes and risk reductig\ﬁ)\y\ig?ﬁ nerenone
@ o©
D
\nge\"membof!c SV —HF hospitaliza%g‘ﬁ}\@\\’b
O (o . > '
@& Heart o,,)& . o (Ib@progressmn
failure @ 4 CV death (~50% SD)
(HF) \ @? é}\\i \Jj New-onset AF
ROSRS ¢ l
&
- 3 "
Chronic Type 2 o S(, 2)
kidney diabetes o¥. Qrz}e’
disease mellitus L& O
o
(CKD) (T2DM) & e
O
S
{5@@4@ ~20% RELATIVE RISK REDUCTION WITH FINERENONE
L@
" @
QN
, . .4’0 ’OQ
Ameri P et al, JACC in press %\\\ KK\
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