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THE ECONOMIC IMPACT OF OVERWEIGHT & OBESITY IN 2020 AND 2060

Overweight ana
obesity prevalence
IS set to cost

the global
economy

3.30/0 of GDP by
2060

WORLD OBESITY



Obesity contributes to up to
half of new diabetes cases
annually In the United States

Journal of the American Heart Association Report




Che New Nork Times

Diabetes Often [eads to Heart
and Kidney Disease, oo

['he three illnesses are closely linked — and increasingly
common. Heres what to know about the shared risk factors for

these conditions.

May 20, 2024
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Table 1. Definitions of CKM Syndrome Stages

Stage 0: No CKM Individuals with normal BMI and waist

risk factors circumference, normoglycemia, normotension, a
normal lipid profile, and no evidence of CKD or
subclinical or clinical CVD

Stage 1: Excess Individuals with overweight/obesity, abdominal
or dysfunctional obesity, or dysfunctional adipose tissue, without the
adiposity presence of other metabolic risk factors or CKD

BMI >25 kg/m? (or 223 kg/m? if Asian ancestry),

Waist circumference >88/102 cm in women/
men (or if Asian ancestry >80/90 cm in women/
men), or

Fasting blood glucose >100-124 mg/dL or
HbA1c between 5.7% and 6.4%*

Stage 2: Metabolic Individuals with metabolic risk factors
risk factors and CKD | (hypertriglyceridemia [>135 mg/dL], hypertension,
MetS,t diabetes), or CKD

Ndumele C et al. AHA Advisory. Circulation 2023, november 14



Stage 3: Subclinical | Subclinical ASCVD or subclinical HF among
CVD in CKM individuals with excess/dysfunctional adiposity,
other metabolic risk factors, or CKD
Subclinical ASCVD to be principally diagnosed
by coronary artery calcification (subclinical
atherosclerosis by coronary catheterization/CT
angiography also meets criteria)

Subclinical HF diagnosed by elevated cardiac
biomarkers (NT-proBNP >125 pg/mL, hs-troponin
T 214 ng/L for women and >22 ng/L for men, hs-
troponin | 210 ng/L for women and >12 ng/L for
men) or by echocardiographic parameters, with a
combination of the 2 indicating highest HF risk.

Risk equivalents of subclinical CVD
Very high-risk CKD (stage G4 or G5 CKD or very
high risk per KDIGO classification)

High predicted 10-y CVD risk

Stage 4: Clinical Clinical CVD (coronary heart disease, HF, stroke,
CVD in CKM peripheral artery disease, atrial fibrillation) among
individuals with excess/dysfunctional adiposity,
other CKM risk factors, or CKD

Stage 4a: no kidney failure

Stage 4b: kidney failure present

Ndumele C et al. AHA Advisory. Circulation 2023, november 14



Nonmetabolic
etiologies of

/ hypertension

Stage 0: Stage 1: Stage 2:
No Risk Factors Excess/Dysfunctional Metabolic Risk
Adipose Tissue Factors and CKD

@es&s&aﬁag
QO

Overweight/obesity
Abdominal obesity
Impaired glucose

diabetes high-risk CKD
tolerance o

A focus on v
primordial prevention /
and preserving Nonmetabolic
cardiovascular health etiologies of CKD

Ndumele C et al. AHA Advisory. Circulation 2023, november 14




Key issues

. Early life prevention

. Risk factor screening

. Interdisciplinary care models

. Lifestyle modification support

. Emerging therapies

. Systematic assessment of social determinants

O U WN -

Ndumele C et al. AHA Advisory. Circulation 2023, november 14



New proposed definition of
il’ diabetic myocardial disorder by
the HFA of the ESC and the

i o’ 2N : ESC WG on Myocardial &
o Pericardial Diseases

l‘l Diabetic myocardial disorder is
> . defined as systolic and/or diastolic
Obesity ': u»_.;'q.,;: myocardial dysfunction in the
Diabetes Myocardial presence of diabetes. Diabetes is
dysfunction rarely exclusively responsible for
ﬁ myocardial dysfunction, but usually
- — acts in association with obesity,
00'3?23 ::efv arterial hypertension, chronic kidney

Vi disease and/or coronary artery
oy ll . . age
Chronic kidney disease, vausing _addltwe
disease myocardial impairment.

Seferovic P et al. Eur J Heart Fail 2024; 26: 1893-1903



Systemic alterations

(

Insulin resistance
Hyperglycaemia
Hyperlipidaemia
RAAS activation
AGEs

Autonomic
dysfunction

A

Cellular and molecular processes

Cardiac consequences

| Myocardial hypertrophy

]

r Apoptosis ]

Microvascular

and fibrosis

Ay 4

Systolic and diastolic
dysfunction

=Metabolic perturbations, mitochondrial & endoplasmic reticulum
dysfunction.
*|Impaired myocardial efficiency.
=Glucotoxicity, lipotoxicity, increased oxidative stress.
=Epigenetic changes and alterations in cellular pathways.
»Posttranslational titin modifications, impaired passive tension.

N

I dysfunction ]

3

Seferovic P et al. Eur J Heart Fail 2024; 26: 1893-1903



i )
Excess/dysfunctional
adipose tissue

Vo PV

hyperfiltration

>

Potentiates

Ectopic fat deposition
MASLD

Hypertension

Dyslipidemia I I
Metabolic syndrome
Diabetes

Glomerulosclerosis
» | Tubulointerstitial fibrosis
Chronic kidney disease

Heart—kidney interactions

(Cardiorenal syndrome)

Potentiates

Albuminuria/proteinuria
Bone mineral disease

Atherosclerosis
Myocardial remodeling v

gi:r’gi:ig Artoaton || (Neumhormona! activation
LPIasma volume expansion

Massy ZA, Drueke TB. Kidney Intern Rep 2024, september



THE PRESENT AND FUTURE

JACC REVIEW TOPIC OF THE WEEK

Cardiovascular Outcomes in Patients

With Diabetes and Kidney Disease
JACC Review Topic of the Week

Javier Morales, MD,* Yehuda Handelsman, MD"

JACC 2023, july 11



TABLE 1 Comparative Efficacy of Cardiovascular Therapies in Patients With CKD of Diabetes vs Placebo

Drug Class First Author, Study Type No. of Trials N Population Efficacy on MACE (95% CI)

ACE inhibitors Zhang et al,"” meta-analysis 30 34,538° CKD + T2D OR: 0.73 (0.64-0.84)
CKD and T2D OR: 0.89 (0.74-1.07)

ARBs Zhang et al,'I7 meta-analysis 30 34,538° CKD + T2D OR: 0.83 (0.70-0.98)
CKD and T2D OR: 0.87 (0.75-1.01)

SGLT2 inhibitors Kaze et al,”* meta-analysis 8 26,106 CKD and T2D HR: 0.83 (0.75-0.93)
GLP-1 RAs Sattar et al,>> meta-analysis 8 60,080 T2D + CKD HR: 0.86 (0.80-0.93)
12,060 T2D and CKD HR: 0.88 (0.77-1.01)

Nonsteroidal MRAs Agarwal et al,*’ 2 13,026 CKD and T2D HR: 0.86 (0.78-0.95)

FIDELITY pooled analysis

Morales S, Handelsman Y. JACC 2023, july 11




TACE inhibitors,  SGLT2 inhibitors Nonshacoldd Steroidal MRAs GLP-RAs
ARBs)

— SRR e e

-m:nt::ad red?n:tion *Bloed shecase AR N aniory ::ﬁ ‘ :h?mim

o BTl e R

+ Antifibrotic effects :::,,",'fa" il :ln“a:s s)temidal + Antifibrotic effects . mﬂ,mmw

Hyperkalemia  Genitalinfections  Hyperkalemia Hyperkalemia Mild Gl adverse

4

' 4 Reduced Risk of: <

Clinical Benefit

Morales S, Handelsman Y.
JACC 2023, july 11

=

| Hospitalization Death From CKD Death From
Strake for HF CV Causes Progression Renal Causes



Stages of heart failure: Stage B (pre-HF)

“Presence of structural heart disease and/or
congestion as evidenced by elevated filling

D) . : - :
_ pressures or abnormal natriuretic peptide or high
EE . sensitivity cardiac troponin”
C Numerous therapies exist to
Prior or current reduce risk of progression from
SIS Stage B->Stage C

: * RAAS inhibitors
Structural heart disease, no symptoms . Beta blockers
LVH, M|, low EF, diastolic dysfunction, valve

disease, abnormal natriuretic peptide or hs-cTn ® SG LTZi

A + GLP-1RA

High risk for HF

Diabetes, hypertension, CAD, FH, cardiotoxic drugs

MASSACHUSETTS
GENERAL HOSPITAL

HEART CENTER



FIGURE 1 Distribution of HF Stages According to Kidney Disease Improving Global Outcomes CKD Stages and Albuminuria Categories

100
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1

o HF stage A HF stage B m HF stage C/D

35.4 1.2
34.8 38.6

40.5
33.5
429

CKD stage CKD stage CKD stage CKD stage CKD stage CKD stage
Gl G2 G3a G3b G4 G5

Lauridsen A et al. JACC HF 2024, august




FIGURE 1 Strategies for Screening for and Treatment of Pre-HF

At-Risk for HF _

Annual Biomarker Screening

Imaging Screening

HYPERTENSION
Ml Hypertension

Diabetes

> 2
i@ Diabetes

' Cardiotoxicity

All Patients At-Risk for HF

*NT-proBNP or

Patients At-Risk for HF

= ECG

-

BNP
Patients with Diabetes

=*Troponin
=UACR

="eGFR

Patients with Hereditary CMP

=

N

"Genetic testing
"Imaging

Select Patients

eg, patients with CAD, abnormal
ECG or biomarkers, exposure to
cardiotoxicity, hereditary/genetic
CMP, arrhythmia, high risk
features

=*CMR or other imaging

All Patients At-Risk for HF or Pre-HF =

Healthy Lifestyle Modification

Patients with rEF

&

= ACE inhibitor/ARB
= Beta-blockers
= |ICD

Patients with DM and
Elevated NP

@ = SGLT2 inhibitor

Patients with DM and

High UACR

= ACE inhibitor/ARB
= SGLT2 inhibitor
* Finerenone

Bozkurt B. JACC HF 2023, august
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At-risk for HF HF or Advanced HF
(Stage A) (Stage B (Stages C and D)
ol Obese & Obese & Obese &
Pre-HF HFoEF HFrEF

GLPIRA In DM: SGLT2i GLP1RA promising early = SGLT2i
GLP1RA+ GIP GLPTRAZ? results = SGLT2i + GLP1RA?
GLP1RA + Life GLPTRA + SGLT2i2 GLP1RA+ SGLT2i? (safety & efficacy)

Style Ofher, bariatric Bariatric Surgery? = Bariafric Surgery?
modification surgery?

Bariatric surgery

Severe obesity HFoEF HFrEF

(GLPIRA first2) Vot obesity
(SGLT2i first and
add GLP1RA?)

Life Style Modification

T ————— | ——————

Combination Medical Therapies?

Bozkurt B. JACC HF 2024, july
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When HbA1c is predictive of cardiovascular events
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ACCORD ADVANCE VADT
Major Endpoints CV death, CV death, CV death,
Non-fatal Non-fatal Non-fatal
MI/Stroke MI/Stroke, MI/Stroke, CHF
macrovacs event | macrovacs event
Study RCT RCT RCT
design Glucose Glucose Glucose
Intensive vs Intensive vs Intensive vs
Standard Arm Standard Arm Standard Arm
2x2 2x2 2x1
BP control Perindopril All received BP
+/-fenofibrate +indamide and Lipid Rx
v placebo v placebo




ACCORD ADVANCE VADT
# Participants 10,251 11,140 1,791
population North America Europe /Asia US
Male 62 % 58% 97%
Age group 40-79 >535 yrs >40yrs
mean age 62.2 66 60.5
Non-Hispanic White | 27% Hispanic, 37% Asian 38% Hispanic,
Ethnic Representation | African Am African Am,

Native Am




ACCORD*#* ADVANCE VADT
AlC (%) 6.4 vs.7.5 T 6.4vs. 7.0 F 6.9vs. 847
(Intensive vs. Std)
Nonfatal MI (%) 3.6 vs 4.6% T 2.1'ws 2.8 6.3 vs. 6.1
(Intensive vs. Std)
CV Death (%) 2.6vs. 1.8 4.5 vs. 5.2 2.1 vs.1.7

(Intensive vs. Std)

(1.35 Hazard Ratio)

Microvascular

nephropathy | 21%
retinopathy | 5% NS

Take home

} risk MlIs, but

T risk death in
intensive arm

Glucose control has no
impact on CV events,
but | Microvascular risk

Glucose control
has no impact on
CV events




Treatment algorithm in patients with T2DM and ASCVD or @ ESC
high/very high CV risk - drug naive (1) European Society

a) Type 2 DM - Drug naive patients

t ASCVD, or high / very high CV risk -

l (target organ damage or multiple risk factors)? |

SGLT2 inhibitor or
GLP-1 RA Monotherapy®

Metformin Monotherapy

If HoA1c above target If HbA1c above target

i I e Sy

DPP-4i | GLP-1RA| TZD
Add Metformin l if eGFR

adequate l
v

‘ If HbA1c above target

ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration

with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)

www.escardio.org/guidelines



ESC GUIDELINES

@ ESC European Heart Journal (2023) 44, 40434140

European Society hupeifdai org/10.1093 feurheartishad 192
of Cardiology ttpsiidol org/ eurheart

2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

Developed by the task force on the management of cardiovascular
disease in patients with diabetes of the European Society of
Cardiology (ESC)

Authors/Task Force Members: Nikolaus Marx © *#1, (Chairperson) (Germany),
Massimo Federici @ *!, (Chairperson) (ltaly), Katharina Schiitt © ¥, (Task Force
Co-ordinator) (Germany), Dirk Miiller-Wieland © ¥, (Task Force Co-ordinator)
(Germany), Ramzi A. Ajjan ©® (United Kingdom), Manuel J. Antunes @ (Portugal),
Ruxandra M. Christodorescu (Romania), Carolyn Crawford (United Kingdom),
Emanuele Di Angelantonio © (United Kingdom/Italy), Bjorn Eliasson © (Sweden),
Christine Espinola-Klein (Germany), Laurent Fauchier (France), Martin Halle ©
(Germany), William G. Herrington © (United Kingdom),

Alexandra Kautzky-Willer © (Austria), Ekaterini Lambrinou © (Cyprus),

Maciej Lesiak © (Poland), Maddalena Lettino @ (Italy), Darren K. McGuire ©
(United States of America), Wilfried Mullens (Belgium), Bianca Rocca © (ltaly),
Naveed Sattar © (United Kingdom), and ESC Scientific Document Group

Type 2 diabetes mellitus

Cardiovascular disease

|
£ |

Patient
presentation

Evaluati " Confirmed Confirmed " Confirmed
valuation | onfirmed | onfirmed | ontirm
' — <Y

CVD and
type 2 diabetes mellitus

l ! '

Type 2 diabetes mellitus Type 2 diabetes mellitus Type 2 diabetes mellitus
and ASCVD and HF and CKD

! ! !

To reduce heart failure
hospitalization in all patients
with T2DM and HF
(HFpEF, HFmrEF, HFrEF)

All therapies are recommended independent of glucose control and
in addition to standard of care

To reduce cardiovascular
and kidney failure risk

To reduce cardiovascular risk
independent of glucose control

Treatment

. @ESC—



GLP-1A in patients with diabetes mellitus

MACE

0.86 (0.80 to 0.93) 45%

0.85 (0.80 to 0.90) 15%

CV death

0.87 (0.80 to 0.94) 13%

0.85 (0.78 to 0.93) 12%

MI

0.90 (0.83 to 0.98) 27%

0.88 (0.81 to 0.96) 16%

All-cause mortality

0.88 (0.82 to 0.94) 10%

0.87 (0.81 to 0.94) 17%

Incident HHF

0.89 (0.82 to 0.98) 3%

0.88 (0.79 to 0.98) 12%

Kidney composite (+ albuminuria)

0.79 (0.73 to 0.87) 48%

0.78 (0.71 to 0.87) 57%

Worsening kidney function (eGFR)

0.86 (0.72 to 1.02) 43%

0.82 (0.69 to 0.98) 40%

Marx N, Sattar N et al. Circulation 2022; 146: 1882-84
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Semaglutide and Cardiovascular Outcomes in Obesity
without Diabetes

A. Michael Lincoff, M.D., Kirstine Brown-Frandsen, M.D., Helen M. Colhoun, M.D., John Deanfield, M.D.,
Scott S. Emerson, M.D., Ph.D,, Sille Esbjerg, M.Sc., Seren Hardt-Lindberg, M.D., Ph.D., G. Kees Hovingh, M.D., Ph.D.,
Steven E. Kahn, M.B., Ch.B., Robert F. Kushner, M.D., lldiko Lingvay, M.D., M.P.H., Tugce K. Oral, M.D.,
Marie M. Michelsen, M.D., Ph.D., Jorge Plutzky, M.D., Christoffer W. Tornge, Ph.D., and Donna H. Ryan, M.D.,
for the SELECT Trial Investigators*




METHODS
In a multicenter, double-blind, randomized, placebo-controlled, event-driven supe-

riority trial, we enrolled patients 45 years of age or older who had preexisting
cardiovascular disease and a body-mass index (the weight in kilograms divided by
the square of the height in meters) of 27 or greater but no history of diabetes.
Patients were randomly assigned in a 1:1 ratio to receive once-weekly subcutaneous
semaglutide at a dose of 2.4 mg or placebo. The primary cardiovascular end point
was a composite of death from cardiovascular causes, nonfatal myocardial infarc-
tion, or nonfatal stroke in a time-to-first-event analysis. Safety was also assessed.

SELECT trial, NEJM 2023



Table 1. Baseline Characteristics of the Patients.*

Characteristic
Age —yr
Male sex — no. (%)
Race or ethnic group — no. (%)
White
Asian
Black
Other
Hispanic or Latino
Body weight — kg
BMIz
Waist circumference — cm
Glycated hemoglobin level — %
Distribution — no. (%)
<5.7%
=5.7%
Median high-sensitivity CRP level (IQR) — mg/liter

Semaglutide
(N=38803)
61.6+8.9

6355 (72.2)

7387 (83.9)
720 (8.2)
348 (4.0)
253 (2.9)
914 (10.4)
96.5+17.5
33.325.0

111.313.1
5.78+0.34

2925 (33.2)
5877 (66.8)
1.87 (0.89-4.18)

SELECT trial, NEJM 2023

Placebo
(N=38801)
61.6+8.8
6377 (72.5)

7404 (84.1)
727 (8.3)
323 (3.7)
273 (3.1)
908 (10.3)
96.8+17.8
33.425.0

111.4+13.1
5.78+0.33

2980 (33.9)
5819 (66.1)
1.80 (0.864.06)




Cardiovascular inclusion criteria — no. (%)
Myocardial infarction only
Stroke only
Peripheral arterial disease only
Two or more inclusion criteria
Otherf

eGFR— ml/min/1.73 m?

Median lipid level (IQR) — mg/dI
Total cholesterol
HDL cholesterol
LDL cholesterol
Triglycerides

Systolic blood pressure — mm Hg

Diastolic blood pressure — mm Hg

SELECT trial, NEJM 2023

5962 (67.7)
1578 (17.9)
376 (4.3)
718 (8.2)
169 (1.9)
82.4+17.5

153 (131-182)
44 (37-52)
78 (61-102)

134 (99-188)
131.0+15.6

79.4+10.0

5944 (67.5)
1556 (17.7)
401 (4.6)
719 (8.2)
181 (2.1)
82.5+17.3

153 (131-183)
44 (37-52)
78 (61-102)

135 (100-190)
130.9+15.3

79.2+9.9




A Primary Cardiovascular Composite End Point

1009 109 |272¢d ratio, 0.80 (95% Cl, 0.72-0.90)
90 8 P<0.001 for superiority
& 807 Placebo
8 709 6
4 60 Semaglutide
g 4+
£ 50-
L
% 404 24
3 304
E 0 T L 1 T 1 I T 1
S 207 0 6 12 18 24 30 36 42 48
10-
0 I T T T T T T 1

0 6 12 18 24 30 i6 42 43

Months since Randomization

No. at Risk
Placebo 8801 18652 B487 8326 8164 7101 5660 4015 1672
Semaglutide 8803 8695 8561 8427 8254 7229 5777 4126 1734

B Death from Cardiovascular Causes

1007 47 Hazard ratio, 0.85 (95% Cl, 0.71-1.01)
90- P=0.07
—_ Placebo
R 804 37
% 707 2 Semaglutide
o 60+
U
£ 50+ X
p i
g 40
S 30-
E e I T T T I T T 1
g 207 0 6 12 18 24 30 36 42 48
10-
0 I I T T T T T 1
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 8301 8733 8634 8528 8430 7395 5938 4250 1793

Semaglutide 8803 8748 8673 8584 8465 7452 5988 4315 1832

C Heart Failure Composite End Point

1007 69 |azard ratio, 0.82 (95% Cl, 0.71-0.96)
904 ¢
g 30— . Placebo
g 70+
g 3
% 60+ Semaglutide
E 504 249
1)
.% 40 14
S 30-
E 0 T T T I T T T 1
S 207 0 6 12 18 24 30 36 42 48
10
0 | I T T T T T 1
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 8801 8711 8601 8485 8381 7341 5885 4198 1766

Semaglutide 8803 8740 8654 8557 8425 7409 5944 4277 1816

D Death from Any Cause

1007 77 Hazard ratio, 0.81 (95% Cl, 0.71-0.93)
904 6+
X 804 s
g 70- o Placebo
< 60- 3 Semaglutide
U
R
> -
g 401
S 30-
E e I T T I T T T 1
S 207 0 6 12 18 24 30 36 42 48
10-
0 I T T T T T T 1
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 8301 8733 8634 8528 8430 7395 5038 4250 1793

Semaglutide 8803 8748 8673 8584 8465 7452 5988 4315 1832

SELECT trial, NEJM 2023




Table 2. Primary and Secondary Time-to-First-Event Efficacy End Points.*

Semaglutide Placebo
End Point (N=8803) (N=28801)
number of patients (percent)
Primary cardiovascular composite end point 569 (6.5) 701 (8.0)
Confirmatory secondary end pointsi:
Death from cardiovascular causes 223 (2.5) 262 (3.0)
Heart failure composite end point{ 300 (3.4) 361 (4.1)
Death from any cause 375 (4.3) 458 (5.2)
Supportive secondary end points€|
Cardiovascular expanded composite end point| 873 (9.9) 1074 (12.2)
Cardiovascular composite end point with death from 710 (8.1) 877 (10.0)
any cause**
Nonfatal myocardial infarction 234 (2.7) 322 (3.7)
Nonfatal stroke 154 (1.7) 165 (1.9)
Hospitalization or urgent medical visit for heart failure 97 (1.1) 122 (1.4)
Coronary revascularization 473 (5.4) 608 (6.9)
Unstable angina leading to hospitalization 109 (1.2) 124 (1.4)
Glycated hemoglobin level =6.5%7 306 (3.5) 1059 (12.0)
Nephropathy composite end point 155 (1.8) 198 (2.2)
Glycated hemoglobin level =5.7% among patients 623 (21.3) 1501 (50.4)

with baseline glycated hemoglobin <5.7%f

Hazard Ratio
(95% Cl)

0.80 (0.72 to 0.90)

0.85 (0.71 to 1.01)
0.82 (0.71 to 0.96)
0.81 (0.71 to 0.93)

0.80 (0.73 to 0.87)
0.80 (0.72 to 0.88)

0.72 (0.61 to 0.85)
0.93 (0.74 to 1.15)
0.79 (0.60 to 1.03)
0.77 (0.68 to 0.87)
0.87 (0.67 to 1.13)
0.27 (0.24 to 0.31)
0.78 (0.63 to 0.96)
0.33 (0.30 to 0.36)

P Value

<0.001

0.07
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

SELECT trial, NEJM 2023




Table 3. Supportive Binary and Continuous Secondary End Points.*

End Point

Semaglutide
(N =8803)

Glycated hemoglobin level of <5.7% among patients with

baseline glycated hemoglobin level of 25.7%
— no./total no. (%)

At week 52
At week 104
Mean change from randomization to week 104
Body weight — %
Waist circumference — cm
Glycated hemoglobin level — percentage points
Systolic blood pressure — mm Hg
Diastolic blood pressure — mm Hg
Heart rate — beats/min
EQ-5D-5L index scoref
EQ-5D-VAS scoref
High-sensitivity CRP level — %
Total cholesterol level — %
HDL cholesterol level — %
LDL cholesterol level — %

Triglyceride level — %

3848/5831 (66.0)
3775/5750 (65.7)

-9.39+0.09
-7.56+0.09
—-0.31+0.00
—-3.82+0.16
-1.02+0.10
3.79+0.11
0.01+0.00
2.52+0.16
-39.12
-4.63
4.86
-5.25
-18.34

Placebo
(N=8801)

1136/5748 (19.8)
1211/5663 (21.4)

-0.88+0.08
-1.03+0.09
0.01+0.00
-0.51+0.16
-0.47+0.10
0.69+0.11
—0.01+0.00
0.92+0.16
-2.08
-1.92

0.59
-3.14
-3.20

Difference (95% Cl)7

10.15 (9.18 to 11.23)
8.74 (7.91 to 9.65)

~8.51 (-8.75 to —8.27)
~6.53 (-6.79 to —6.27)
~0.32 (-0.33 to -0.31)
~3.31 (-3.75 to —2.88)
~0.55 (-0.83 to —0.27)

3.10 (2.80 to 3.39)
0.01 (0.01 to 0.02)
1.60 (1.16 to 2.04)

~37.82 (~39.70 to -35.90)

~2.77 (-3.37 to -2.16)
4.24 (3.70to0 4.79)
~2.18 (-3.22to-1.12)

~15.64 (~16.68 to —14.58)

SELECT trial, NEJM 2023
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Semaglutide in Patients with Heart Failure with Preserved
Ejection Fraction and Obesity

M.N. Kosiborod, S.Z. Abildstrem, B.A. Borlaug, J. Butler, S. Rasmussen, M. Davies, G.K. Hovingh, D.W. Kitzman,
M.L. Lindegaard, D.V. Mgller, S.J. Shah, M.B. Treppendahl, S. Verma, W. Abhayaratna, F.Z. Ahmed, V. Chopra,
J. Ezekowitz, M. Fu, H. Ito, M. Lelonek, V. Melenovsky, B. Merkely, J. Nufiez, E. Perna, M. Schou, M. Senni, K. Sharma,
P. Van der Meer, D. von Lewinski, D. Wolf, and M.C Petrie, for the STEP-HFpEF Trial Committees and Investigators*




Table 1. Baseline Demographic and Clinical Characteristics of the Participants.*

Characteristic

Female sex — no. (%)
Median age (IQR) — yr
Ethnic group — no. (%) T
Hispanic or Latino
Not Hispanic or Latino
Race — no. (%) T
Black
White
Other
Median body weight (IQR) — kg
Median BMI (IQR)
BMI stratum — no. (%)
30 to <35
235
Median waist circumference (IQR) —cm
Median systolic blood pressure (IQR) — mm Hg
Median NT-proBNP level (IQR) — pg/ml
Median CRP level (IQR) — mg/liter

Semaglutide
(N=263)
149 (56.7)
70 (62-75)

15 (5.7)
248 (94.3)

8 (3.0)
255 (97.0)
0
104.7 (92.4-120.1)
37.2 (33.9-41.1)

89 (33.8)
174 (66.2)
119.0 (110.5-127.1)
133 (122-145)
414.4 (229.2-1014.0)
3.8 (1.9-7.0)

STEP-HFpEF trial, NEJM 2023

Placebo

(N =266)

148 (55.6)
69 (62-75)

21 (7.9)
245 (92.1)

13 (4.9)
252 (94.7)
1 (0.4)
105.3 (92.4-122.0)
36.9 (33.3-41.6)

91 (34.2)

175 (65.8)
120.0 (110.5-129.0)
132 (120-142)
499.8 (204.7-1025.0)
3.9 (2.0-8.4)

Total
(N=529)
297 (56.1)
69 (62-75)

36 (6.8)
493 (93.2)

21 (4.0)
507 (95.8)
1(0.2)
105.1 (92.4-120.8)
37.0 (33.7-41.4)

180 (34.0)

349 (66.0)
119.4 (110.5-128.0)
133 (121-144)
450.8 (218.2-1015.0)
3.8 (1.9-7.7)




Median LVEF (IQR) — %
LVEF stratum — no. (%)

45 to <50%i:

50 to 59%

=60%
Median KCCQ-CSS (IQR) — points§
Median 6-minute walk distance (IQR) — m
Hospitalization for heart failure within 1 year — no. (%)
Coexisting conditions at screening — no. (%)

Atrial fibrillation

Hypertension

Coronary artery disease
NYHA functional class — no. (%)

I

Ml orlV
Concomitant medication — no. (%)

Diuretic

Loop diuretic

Thiazide

MRA

ACEI, ARB, or ARNI

Beta-blocker

SGLT2 inhibitor

STEP-HFpEF trial, NEJM 2023

57.0 (50.0-60.0)

37 (14.1)
113 (43.0)

113 (43.0)
59.4 (42.7-72.9)
316.0 (251.0-386.0)
42 (16.0)

135 (51.3)
216 (82.1)
53 (20.2)

183 (69.6)
80 (30.4)

207 (78.7)

158 (60.1)

40 (15.2)

89 (33.8)

210 (79.8)

201 (76.4)
8 (3.0)

57.0 (50.0-60.0)

48 (18.0)
102 (38.3)
116 (43.6)
58.3 (40.5-72.9)
325.8 (232.4-392.0)
39 (14.7)

140 (52.6)
217 (81.6)
45 (16.9)

167 (62.8)
99 (37.2)

220 (82.7)
171 (64.3)
50 (18.8)
95 (35.7)
214 (80.5)
217 (81.6)
11 (4.1)

57.0 (50.0-60.0)

85 (16.1)
215 (40.6)

229 (43.3)
58.9 (41.7-72.9)
320.0 (240.0-389.0)
81 (15.3)

275 (52.0)
433 (81.9)
98 (18.5)

350 (66.2)
179 (33.8)

427 (80.7)
329 (62.2)
90 (17.0)
184 (34.8)
424 (80.2)
418 (79.0)
19 (3.6)




A Change in KCCQ-CSS

18- i
16- L m 166
- Semaglutide ! . . :
= 14— ! Estimated difference, 7.8 points
@ 124 ! (95% Cl, 4.8 to 10.9)
gE 10 |
o g s ! ; 8.7
< o Placebo i
g 4 |
v 2 !
0- I | I I 1
0 20 36 52 52%
Weeks since Randomization
No. of Participants
Semaglutide 263 249 225 243 263
Placebo 266 242 217 237 266
B Change in Body Weight
09 Placebo
£ E—————&———a & -26
=
-5
8 Estimated difference, 10.7 percentage points
_E 2 (95% Cl, -11.9 to -9.4)
(v} g -10- P<0.001
& .
=9 Semaglutide » -133
&  -15-
g
&
_20 T T T T T T T T T T 1
0O 4 & 12 16 20 28 36 44 52 52%
Weeks since Randomization
No. of Participants
Semaglutide 263 255 254 250 246 252 239 243 240 246 263
Placebo 266 259 249 250 243 246 243 239 233 242 266

STEP-HFpEF trial, NEJM 2023




A Change in 6-Minute Walk Distance

28+ !
@ 24+ |
= w215
K 20+ Semaglutide i
ﬁ — 16 i Estimated difference, 20.3 m
s £ 124 ! (95% Cl, 8.6 to 32.1)
[+
9 8- T Placebo [ P<0.001
£ 4 101
S LA 12
(] 0 : .
I I I _I-
0 20 52 52%
Weeks since Randomization
No. of Participants
Semaglutide 263 245 240 263
Placebo 266 232 225 266
C Change in C-Reactive Protein Level
— 124 !
§ Lo 1 Placebo i oo
& 0.3+ i = 7 Estimated treatment ratio, 0.61
v : (95% €I, 0.51 to 0.72)
= I
'-E 0.6 Semaglutide 'm056 P<0.001
]
@ 0.4+ i
2 |
g 02 ;
& I
0.0-— T T 1
-2 20 52 52%
Weeks since Randomization
No. of Participants
Semaglutide 263 245 240 263
Placebo 266 232 225 266

STEP-HFpEF trial, NEJM 2023




Obesity and cardiovascular disease: an ESC

clinical consensus statement

Lifestyle Pharmacological
interventions J treatment
{ 1 [ [ l l l
Dietary Physical . Naltrexone/ . . " o .
e i) Orlistat Bt Liraglutide Semaglutide Tirzepatide
3 mg sc 2.4 mg sc 5=15 mg sc
'_’ Blood pressure

-y \ \ t

@ LDL-

\ 4 \ \ 4 \ 4

\
cholesterol

\{ \

@ HDL-cholesterol

t * - t

1 t

ﬁ Triglycerides

\ 4 \ - \ 4

¥ \ 4

ﬁ] % Weight reduction

2 A

1-3% 4.1%
Effective for 4.8%
weight loss
maintenance

3-10%

\
-

*Hypocaloric Mediterranean or low-carbohydrate diet
*Intragastric balloons; endoscopic sleeve gastroplasty
L “*Roux-en-Y gastric bypass; laparoscopic sleeve gastrectomy

VR

>4% 12.5%

\ 4

\ 4

!

17.8%

Intragastric and |
surgical interventions

——

Intragastric

procedures™  surgery*t*

n/a
n/a

n/a

}

7-12.8%

A

Bariatric

!

25-30%

@Esc—

Koskinas K et al.
Eur Heart J 2024; 45: 4063-98



SGLT2-i in patients with diabetes mellitus

Outcome #Events  HR(95% CI)
MACE 3,828 0.88 (0.82-0.94) -
CV death/HHF 2460 0.76 (0.70-0.82) <>

CV death 1,506 0.83(0.75-0.92) ~

HHF 1,192 0.68 (0.60-0.76) ~ll—
Composite Renal Endpoint 1,351 0.61 (0.55-0.68) -~
All-cause Mortality 2493 0.85(0.79-0.92) N

0.l50 0.I75 1.0 1.l25

Favors SGLT2i «— — Favors Placebo

Zelniker TA and Braunwald EA, JACC 2020; february 4



Study

SGLT2 -inhibitor

Population

Primary endpoint

Secondary endpoint(s)

Glycemic status

DAPA-HF!

Dapagliflozin

NYHA class II-1V,
LVEF <40%,

Elevated NT-proBNP

CV death / hHF /
Urgent HF visit

CV death or hHF, > 50%
sustained declined in
eGFR, any cause death

With/without T2D

1- McMurray JJV, et al. N Engl ) Med 2019

EMPEROR-
REDUCED?
Empagliflozin

CV death / hHF

Time to hHF, eGFR slope
change, tme to dialysis,
renal transplant or >40%

sustained decline in eGFR

With/without T2D

2- Packer M, et al. N Engl J Med 2020



» 70% of pts
FE < 30%

EMPEROR-Reduced DAPA-HF

Empagliflozin Placebo Dapagliflozin Placebo
Number of participants 1863 1867 2373 2371
Age, years 67-2(10-8) 66-5 (11-2) 66-2 (11-0) 66-5 (10-8)
Sex

Men 1426 (76.5%) 1411 (75-6%) 1809 (76-2%) 1826 (77-0%)

Women 437 (23:5%) 456 (24-4%) 564 (23-8%) 545 (23:0%)
NYHA functional classification

I 1399 (75-1%) 1401 (75-0%) 1606 (67-7%) 1597 (67-4%)

[ 455 (24-4%) 455 (24-4%) 747 (31-5%) 751 (317%)

\% 9 (0-5%) 11 (0-6%) 20 (0-8%) 23 (1-0%)
Mean LVEF, % 27.7(6-0) 272 (6-1) 312(67) 30.9 (6-9)
NT-pro BNP, pg/mL 1887 (1077-3429) 1926(1153-3525) 1428 (857-2655) 1446 (857-2641)
Medical history

Hospitalisation for heart 577 (31.0%) 574 (30.7%) 1124 (47-4%) 1127 (47:5%)

failure*

Diabetest 927 (49-8%) 929 (49-8%) 1075 (45-3%) 1064 (44-9%)
eGFR, mL/minper .73 m%  61.8(21.7) 622 (21:5) 66-0 (19-6) 655 (19-3)
Heart failure medications

ACE inhibitor 867 (46-5%) 836 (44-8%) 1332 (56-1%) 1329 (56-1%)

ARB 451 (24-2%) 457 (24:5%) 675 (28-4%) 632 (26:7%)

Mineralocorticoid 1306 (70:1%) 1355 (72-6%) 1696 (71-5%) 1674 (70-6%)

receptor antagonist

ARNI 340 (183%) 387 (20-7%) 250 (10-5%) 258 (10-9%)
Device therapy

ICD or CRT-D 578 (31-0%) 593 (31.8%) 622 (26-2%) 620 (26:1%)

CRT-D or CRT-P 220 (11-8%) 222 (11:9%) 190 (8-0%) 164 (6-9%)

Zannad F et al. Lancet 2020, published online august 30




A All-cause mortality

Number with event/number of patients (%) HR(95% CI)
SGLT2 inhibitor Placebo
EMPEROR-Reduced 249/1863 (13-4%) 266/1867 (14-2%) —— 0-92 (0-77-110)
DAPA-HF 276/2373 (11-6%) 329/2371 (13-9%) —— 0-83 (0.71-0-97)
Total <9 0-87 (0-77-0-98)
Test for overall treatment effect p=0-018 | - - l .
Test for heterogeneity of effect p=0-39 025 0-50 075 1.00 125
B Cardiovascular death
Number with event/number of patients (%) HR (95% Cl)
SGLT2 inhibitor Placebo
EMPEROR-Reduced 187/1863 (10-0%) 202/1867 (10-8%) R 0-92 (0-75-1-12)
DAPA-HF 227/2373 (9-6%) 273/2371 (11:5%) —— 0-82 (0-69-0-98)

Total <9 0.86 (0.76-0-98)

Test for overall treatment effect p=0.027 | | |
Test for heterogeneity of effect p=0-40 025 0-50 075 1.00 1.25

C First hospitalisation for heart failure or cardiovascular death
Number with event/number of patients (%) HR (95% Cl)

SGLT2 inhibitor Placebo

075 (0-65-0-86)
0-74 (0-65-0-85)
074 (0-68-0-82)

EMPEROR-Reduced 361/1863 (19-4%) 462/1867 (24-7%)
DAPA-HF 386/2373 (163%) 502/2371 (21-2%)
Total

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-89

N

Zannad F et al. Lancet 2020, published online auqust 30



A All-cause mortality
Number with event/number of patients (%) HR (95% CI)

SGLT2 inhibitor Placebo

EMPEROR-Reduced 249/1863 (13-4%) 266/1867 (14-2%) , 0-92 (0-77-1-10)
DAPA-HF 276/2373 (11.6%) 329/2371 (13-9%) 0-83 (0-71-0-97)
Total 0-87 (0-77-0-98)

Test for overall treatment effect p=0-018
Test for heterogeneity of effect p=0-39

PR -
o
=
e
un

B cardiovascular death
Number with event/number of patients (%) HR (95% CI)

SGLT2 inhibitor Placebo

EMPEROR-Reduced 187/1863 (10-0%) 202/1867 (10-8%) : 0-92 (0-75-1-12)
DAPA-HF 227/2373(9-6%) 273/2371 (11.5%) ; 0-82 (0-69-0-98)
Total ; 0-86 (0-76-0-98)

Test for overall treatment effect p=0-027
Test for heterogeneity of effect p=0.40

C First hospitalisation for heart failure or cardiovascular death

Number with event/number of patients (%) HR (95% CI)
SGLT2 inhibitor Placebo
EMPEROR-Reduced 361/1863 (19-4%) 462/1867 (24.7%) —m— E 075 (0-65-0-86)
DAPA-HF 386/2373 (16-3%) 502/2371 (21-2%) 0-74 (0-65-0-85)
Total ; 0-74 (0-68-0-82)
Test for overall treatment effect p<0-0001 . | | | |
Test for heterogeneity of effect p=0-89 025 0-50 075 1.00 1-25

Zannad F et al. Lancet 2020, published online august 30



A Diabetes status

Number with event/number of patients (%) HR (95% Cl)
SGLT2 inhibitor Placebo
With diabetes E
EMPEROR-Reduced 200/927 (21-6%) 265/929 (28-5%) : 0-72 (0-60-0-87)
DAPA-HF 215/1075 (20-0%) 271/1064 (25:5%) ; 0-75 (0-63-0-90)
Subtotal 074 (0-65-0-84)
Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-76
Without diabetes :
EMPEROR-Reduced 161/936 (17-2%) 197/938 (21-0%) ; 078 (0-64-0-97)
DAPA-HF 171/1298 (13-2%) 231/1307 (17:7%) : 073 (0-60-0-88)
Subtotal 075 (0-65-0-87)

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-65
Test for treatment by subgroup interaction p=0-81

T T |
0-25 0-50 075 100 1.25

Zannad F et al. Lancet 2020, published online august 30



DELIVER and EMPEROR-Preserved Meta-Analysis:
| 20% (13-27%) Relative Risk Reduction of Primary Endpoint with
Consistent Reductions in Both Components

Cardiovascular Death or First Hospitalization for HF

HR (95% CI)

DELIVER — — 0.80 (0.71-0.91)
EMPEROR-Preserved —B— 0.79 (0.69-0.90)
Overall ’ IF-'IE{]OO%% ;195% Cl10.73-0.87
0.50 0.75 1.00 1.5
Cardiovascular Death (excluding Unknown Death)  yg (a5% cI) Hospitalization for HF HR (95% Cl)

DELIVER —i— 0.88 (0.74-1.05) DELIVER —i— 0.77 (0.67-0.89)
Overall HR 0.88; 95% C1 0.77-1.00  gyerall HR 0.74; 95% C1 0.67-0.83
W o005 N P<0.0001
0.50 075 100 1.25 0.50 0.75 100 1.25

Pheterogeneity >0-40 for all endpoints

ESC Congress 2023
Amsterdam & Online



FIGURE 1 Contrasts Between Originally Targeted and Currently Proposed Sites of Action

Original site of action, Likely primary site of
targeted when the drug action for benefits in
was first synthesized heart failure

Cardiomyocytes

et A Mineralocorticoid

Receptor Antagonists IR ——————

T —— :

i S

- Sodium-Glucose
G Cotransporter 2 Inhibitors

Packer M, JACC 2023




Association between BMI and Efficacy of SGLT2
Inhibitors in Patients with Heart Failure or at
Risk of Heart Failure: A Meta-Analysis Based on
Randomized Controlled Trials

Yisheng Zhou® Min Dai® Tongmin Huang® Bangsheng Chen®
Zhiyi Xiang® Jiawen Tang® Meixia Zheng® Luyong Guo'

aDepartment of Cardiology, Guangzhou Development District Hospital, Guangzhou, China; ®The Second
Clinical Medical College, Zhejiang Chinese Medical University, Hangzhou, China; “cEmergency Medical Center,
Ningbo Yinzhou No. 2 Hospital, Ningbo, China; 9The First Clinical Medical College, Zhejiang Chinese Medical
University, Hangzhou, China; ¢Intensive Care Unit, Ningbo Medical Center Lihuili Hospital, Ningbo, China; fThe
Emergency Department, Zhuji People’s Hospital, Shaoxing, China

Cardiology 2024; 149: 104-116



D HR (95% CI) Weight, %
Adamson, Jhund [11] —_— 0.81 (0.61, 1.07) 28.15
Adamson, Kondo [13] —_— 0.88 (0.69, 1.14) 3526
Anker, Khan [14] —_— 092 (0.69, 1.23) 26.60
JiJinal 070 (044, 1.13) 9.99
Overall (12 = 0.0%, p = 0.771) Q 0.85 (0.73, 099) 100,00
MOTE: Weights are from randem effects analysis
T T

a A4 1 227
D HR (95% CI) Weight, %

]

I
Adamsen, Jhund [11] —_— 0.93 (0.71,1.21) 2514

I

i
Adamsan, Kendo [13] — 091073, 1.13) 3077

1
Anker, Khan [14] e T 0.88 (066, 1.18) 2275

H

i
1i,0i12) ( - h 0.61 (0.45, 0.83) 21.34

i

e

Overall (12 = 44.1%, p = 0147} {““‘a: / 0.83 (0.70, 1.00) 100.00

;

i
MOTE: Weights are from randem effects analysis E

T - T

b A5 1 222
D HR (95% CI) Weight, %
Adamson, Jhund [11] —-—;— 076 (0.57, 1.01) 22.26
Adamsen, Kendo [13] HE— 0.99 (0.83, 1.20) 3615
Anker, Khan [14] 099 (071, 1.40) 17.55
1, Ji12) 0.73 (0.56, 0.95) 2404
Overall (12 = 38.6%, p = 0.180) 0.87 (0.73, 1.02) 100.00

H
MOTE: Weights are from randem effects analysis E

T = T

[ .56 1 1.79

BMI < 25

BMI 25-30

BMI > 30

All cause mortality

Zhou et al. Cardiology 2024; 149: 104-116



> HR (95% C1) Weight, %

Adamson, Jhund [11] — e

060 (0.44, 0.83) 50.17

1.26 (0.36, 4.39) 323

e BMI < 25 Hospitalization
s 00553 > for heart failure

NOTE: Weights are from random effects analysis

sl

i
Ohkuma, Van Gaal [10] . -
1

T
a .44 1 2.27

> HR (25% CI) Weight, %

Adamson, Jhund [11] 0.80 (0.60, 1.06) 51.22

Ohkuma, Van Gaal [10] £ 0.70 (0.37, 1.35) 9.90

BMI 25-30

Anker, Khan [14] 0.71(0.51,098) 3888

-
1
1
I
1
—_—
1
"
1
1
]
+ 1
Overall (12 = 0.0%, p = 0.841) <> 0.75 (0.61,0.92) 100,00

NOTE: Weights are from random effects analysis

T T

b 37 1 27
D HR (95% CI) Weight, %

H
Adamson, Jhund [11] _ = 0.72 (0.54, 0.94) 3767

L}

1
Ohkuma, Van Gaal [10] %.—.— 0.64 (0.48, 0.85) 35.44

1

; BMI > 30
Anker, Khan [14] ! 0.76 (0.55, 1.06) 26.89
Overall {12 = 0.0%, p = 0.719) <> 0.70 (0.59, 0.83) 100.00
NOTE: Weights are from random effects analysis :

1

T T

c 48 1 2.08

Zhou et al. Cardiology 2024; 149: 104-116



[[»] HR (95% CI) Weight, %
Adamson, Jhund [11] _— 0.85 (0.63, 1.16) 34.68
i
Adamson, Kondo [13] —_— 0.88 (0.62,1.25) 26.28
i
Ohkuma, Van Gaal [10] - 3 1.39(0.76,2.54) 888
]
Anker, Khan [14] — 091 (0.66,1.27) 30,16
Overall (12 = 0.0%, p = 0.548) . > 091(0.76,1.09) 100.00
i
NOTE: Weights are from random effects analysis E
a 3584 1 254
D HR (95% CI) Weight, %
i
Adamson, Jhund [11] ; 0594 (0.70,1.25) 31.30
i
Adamson, Kondo [13] £ T 0.84 (0.61,1.16) 2548
|
Ohkuma, Van Gaal [10] : 1.03(0.72,1.48) 2027
i
1
Anker, Khan [14] L 0.89 (0.63,1.24) 22.95
fj,L_
1 4
Overall (12 = 0.0%, p = 0.863 = i = 092 (0.78,1.08) 10000
erall ( P ) MH__HJ’/_J/
1
i
1
NOTE: Weights are from random effects analysis 1
b 61 1 164
D HR, (95% CI) Weight, %
Adamson, Jhund [11] Ly - 0.69 (0.50,095) 2113
1
Adamson, Kondo [13] S S 088 (0.67,1.15) 29.83
i
Ohkuma, Van Gaal [10] s 0.75 (0.59,0.95) 38.37
I
Anker, Khan [14] ' 0.97 (0.62,1.53) 10.67
0.79 (0.69, 0.82) 100.00

/I
Overall (12 = 0.0%, p = 0.519) QL

'
[
1
[
]
]

NOTE: Weights are from random effects analysis

T

< 5 1

BMI < 25 .
CV mortality

BMI 25-30

BMI > 30

Zhou et al. Cardiology 2024; 149: 104-116



Stages 1-3:
Patient With CKM Syndrome
at Risk for CVD

Promotion of cardiovascular health with an emphasis on Life's Essential 8 framework: eat better, be more active,
quit tobacco, get healthy sleep, manage weight, control cholesterol, manage blood sugar, manage blood pressure

Systematic screening for SDOH using validated tools; incorporation of community health workers and
care navigators into the care team; leveraging existing community resources and community programs

l v
Interdisciplinary care — Use of CKM coordinator and interdisciplinary team;
targeted referrals of high-risk CKM patients to subspecialists

|

v

v
Stage 1: Stage 2:
Excess or Established CKM Risk Factors
Dysfunctional Presence of metabolic syndrome triggers intensive lifestyle
Adiposity intervention targeting multifactorial risk control

Discuss weight loss using
STOP obesity alliance toolkit

Can consider weight loss
support via integrated team
to facilitate lifestyle change/
navigate weight loss options
(obesity medicine, metabolic
surgery, dietician, pharmacy,
mental health, CHW/care
manager):
* Intensive lifestyle

intervention
* Pharmacotherapies

(BMI =30 kg/m?

without comorbidities)
* Bariatric surgery

(BMI =40 kg/m?

without comorbidities)

If persistent/progressive IGT
despite intensive lifestyle
modification —»consider
metformin

Pharmacotherapy for comprehensive control of residually uncontrolled MetS components

Hypertriglyceridemia Hypertension

* Lifestyle modification + Lifestyle modification

* Maximize statin therapy in  « Follow established * With albuminuria
intermediate or higher hypertension guidelines to (UACR =30 mg/g) == ACEI/ARB
ASCVD risk achieve BP <130/80 mmHg =« CKD (with or

* TG 2500 mg/dL—» fibrates * In those with diabetes without diabetes) —» SGLT2i'

* TG: 135-499 mg/dL + and albuminuria —» * DKD with residual albuminuria
diabetes + additional risk prioritize ACEI/ARB (>30 mg/g) on ACEI/ARB —»
factors —»consider eicosa- + In those with CKD— finerenone® (can be used on
pentaenoic acid (EPA) prioritize ACEI/ARB background SGLT2i)

Moderate- to High-Risk
Chronic Kidney Disease*

Diabetes

= Lifestyle modification

= Moderate-to-high intensity statin

» Ezetimibe for high risk

Comorbidity-based approach to antihyperglycemic pharmacotherapy:
* BMI 235 kg/m? —»GLP-1RA

= HbA1c 29% or high insulin dose — GLP-1RA

* CKD—=SGLT2i'

Considerations for Metformin Co-Utilization
|

1 1
HbA1c =7.5% or on insulin HbA1c <7.5%
~—+ Co-utilization of metformin' and — Cardioprotective antihyperglycemics
cardioprotective antihyperglycemics without metformin initiation (continue
metformin! if already using)

v

Subclinical
Atherosclerosis

‘Subelinical
Heart Failure

* EF <40%—>
ACEI/ARB,

* Favors statin use
_in intermediate risk
CAC =100
'-E&W!’S'Wi’h use

low blooding risk

ASCVD
(eg, -1F
icosapent ethyl) based
on CKM profile.

CVD Risk Equivalents for Stage 3 CKM:
= Very high-risk CKD*
= High predicted CVD risk per

risk calculator

Ndumele C et al. AHA Advisory. Circulation 2023, november 14



Stage 4:
Patient With CKM Syndrome
With Existing CVD

Ndumele C et al. AHA Advisory. Circulation 2023, november 14




Interdisciplinary
education

Harmonized practice
guidelines

£/
Improved DKD

management Self management

programs

Risk mitigation
strategies

Multidisciplinary
Care models

Cardio-renal-metabolic care model, Cardiovasc Qual Outcomes 2020, november
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