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. Discuss the interconnectivity between overweight/obesity and
cardiovascular diseases such as HFpEF

. Assess the clinical evidence around management of HFpEF

. Review the emerging therapies in managing HFpEF, including
GLP1RAs
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13 mins Beyond the Scale: Appraising the impact of obesity and the increased risk for
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13 mins Tipping the Balance: A review of obesity management strategies in patients with
HFpEF
Dr. Justin Ezekowitz
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Discuss the interconnectivity between obesity and
cardiovascular diseases such as HFpEF
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sy THE WORLD CANADA

Estimates of prevalence of obesity in adults

Obesity BMI = 30 kg/m? Prevalence of obesity by type of body mass index (BMI) estimate among Canadians aged 18 to 79
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B —o— Unadjusted self-reported measures - CCHS —eo— Adjusted self-reported measures - CCHS

Source(s): Canadian Community Health Survey 2003 to 2022.

* 2003 prevalence was 1in 5 (21%) rising to 1 in 3 (30%) in 2022

Age Groups Provinces:

Age 18 to 34 (25%) British Columbia (26%) Quebec (29%)

Age 50-64 (34% peak) New Brunswick (43%), Newfoundland and Labrador (42%)

Age 65-70 (29%) Saskatchewan (38%), Prince Edward Island (36%)

Nova Scotia (36%) Manitoba (34%)
i 0, 0,

https://data.worldobesity.org/maps/?area=maps Ontario (30%) Alberta (31%).
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Table 1.1: Global estimate (2020) and projected number of adults (2025-2035) with high BMI
2020 - 2025 2030 2035
WrJ RLD Adults with overweight (BM| 225 1o 30 kg/m?) 1.3%n 1.52bn 1.65bn 1.77bn
() B ES ITY Adults with obesity (BMI 230 kg/m?) 0.81bn 1.01bn 1.25bn 1.53bn
Adults with overweight or obesity as a proportion of all 42% 446% 50% 54%
adults globally
WO rI d O b e Sity Source: Wrld Obesity Federation, 2023
Atl as 2024 T?ble 1.2: Top 20 countries for the highest proportion of adult men and women living with
high BMI 2020
Obesity and its consequences e e T
high BMI with high BMI
Tonga 80% Tonga B7%
Samoa 79% Samoa 8%
_ United States 79% Kuwait 79%
March 2024 . : Malta 78% Jordan 78%
Kuwait 7% Saudi Arabia 78%
New Zealand 76% Qatar 77%
Australia 76% Turkey 76%
lsrael 76% Libya 75%
Qatar 76% Lebanon 75%
Canada T76% Oman T4%
Saudi Arabia 75% United Arab Emirates 4%
Spain 74% Egypt T4%
United Kingdom 4% Bahamas 73%
Jordan 4% Fiji 73%
Czechia T4% Irag 73%
Greece 74% Algeria 73%
Bulgaria 73% Tunisia T2%
Lebancn 73% Bahrain 72%
leeland 73% Iran 72%
Montenegro 73% Mexico 71%
Source: World Obesity Federation, 2023b
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Obesity is the 2" most impactful factor to treat for

cardiovascular death prevention
Preventable deaths by treating CV risk factors'

Death in Thousand

-100 100 200 300 400
\ High blood pressure

{ Overweight-obesity (high BMI) _

Physical inactivity

Smoking
High LDL cholesterol

| High blood glucose
I High dietary sodium (salt)
Low dietary omega-3 fatty acids (seafood) There was a Significant linear
High dietary trans fatty acids association between CV mortality
Low intake of fruits and vegetables and BMLin a Canadian Heart

Low PUFA (in place of SFA)
Health Survey3
Alcohol Use

In 1 year, cardiovascular disease accounted for 2.7 million deaths related to high BMI2

. BMI, body moss index; OV, cordiovosculor; LDL, fow density Npogrotein; PUFA, podyunsoturoted fotty ol SFA, saturoted fotty ocid
| 1. Calf to Actiow: Urgent Challenges fn Cardiovasclar D¥sease, American Heort Associotion, 2078, 2. Eur Hea.rr,l Qual Care Clin Qurcomes. 20759 el 5(3) 225-232 Eur | Prev Cordiod 20759 Moy 26/80824-835, Clrowdotion Research. 20171 200617-619, GBD
=l 2015 Obesity Collaborators. N Enal | Med. 2017:377:13-27 3. Katzmarzvk Peter T.. ef sl "Bodv mass index and risk of cardiovasculsr disease. cancer and aif-csuse morally: ~ Cansdizn Joumnal of Public Health 103 (20121: 147-151
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The risk of cardiovascular events increases in both the
overweight or obesity groups, even in the absence of

other metabolic abnormalities

Cerebrovascular disease Heart failure

v«:‘;;g:t abﬂ:::ibacili::‘i:es Coronary heart disease
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Adjusted HR (95% CI) Adjusted HR (95% CI)

*The three metabolic obnormalities {oiabetes, hypertension and hyperioidosmia) were summed to create o metabolic obnormalities score,

I, confidence interval; HE, hozard rotio

Colevochettv R et ol { Am Coll Cardliol. 207 7-70:7429-37.
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CV risk of obesity in patients without risk factors

Normal Weight Obese
Metabolically Healthy Metabolically Healthy

A

Cardiovascular Disease

7% Increased Risk of 96% Increased Risk of

Cerebrovascular Disease Heart Failure

49% Increased Risk of
Coronary Heart Disease

Caleyachetty, R. et al. J Am Coll Cardiol. 2017;70(12):1429-37.
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* Obesity paradoxically protects against adverse outcomes in patients with established
HFpEF, despite being a well-established risk factor incident HFpEF

« May be secondary to bias: findings come from cross-sectional studies limited by
1) Survival bias (i.e. sicker obese patients die prior to assessment)
2) Reverse causation (patients with the most severe HF have weight loss due to cachexia)
3) Measurement bias (measuring BMI instead of visceral fat)

= .
-~ £
’_\ HFpEF 5.3% HFpEF 1.8% b A Composite Qutcome (Overall) B o 1 year ComPOSIte OUtcome
1 ‘Women 13.8% ‘Women 28.1% { =7 B quarties, S o 1 =~
NYHA (Il & abv) 30.4% NYHA (lll & abv) 30.3%
| Hypertension 53.5% Hypertension 60.6% o) kgim2 HR 8 il
Diabetes 45.0% Diabetes 456% 5 ) ST 10 o o
] QoL 738+270 QoL 722£262 § o *‘\\__“,._‘ - e & .
Primary events 115% Primary events 15.8% i = \‘-‘,%7 T HE2TE L ¢ - g 4
N i 218245 2 o
o
OBESE-THIN high BMI, low WHtR Overall OBESE high BMI, high WHIR 3l ‘ . . ‘ <218 178 &
Overall LEAN low BMI, low WHIR LEAN-FAT low BMI, high WHIR 15 20 25 30 3 40 -
Bady Mass index ©
= © N T T T T
. HFpEF 29% | yeper s N & 0 3 6 9 12
‘ - o il oE L 4 e Composite Outcome (Overall) Months
) NYHA (1ll & abv) 29% | NvHA (18 aby) 31.8% , i = ] Vinltoits o Number at risk
¢ Hypertension 438% Hypertension 55.1% 4 quartiles HR Obese-thin 234 222 215 197 189
4\ Diabetes 31.1% Diabetes 46.0% 51 e - - Overall-obese 658 617 576 533 480
Y QoL 727255 | QoL 704 +27.4 | z &y : / - : Overalllean 622 585 532 484 454
Primary events 17.0% Primary events 220% | § = W5 A 055.<060 084 —a— Leanfat 232 208 185 170 152
£ Seiy st o
. 0510 0(Reh =
Fig 1. Central illustration of 4 combined groups of BMI (high, >24.5 kg/’m2 [obese], or low, <24.5 l;g/m2 [lean]) 55 5 ——— Obese-thin (High BMI, Low WHIR)
and waist-to-height ratio (high, >0.55 [fat], or low, <0.55 [thin]). QoL refers to the Kansas City Cardiomyopathy 2 | : - B ] Overall High BMI_ High WHIR
Questionnaire total symptom score. Key differences in characteristics between BMI/WHIR groups in bold. abv, above; n‘< ”'4 “‘L-, ; X ”'_’ nlﬁ c:‘o ) = T VA E erall obese (Hig ,Hig tR)

BMI, body mass index; HFpEF, heart failure with preserved ejection fraction; NYHA, New York Heart Association;
QoL, quality of life; WHIR, waist-to-height ratio.

—— Overalllean (Low BMI, Low WHR)
Lean-fat (Low BMI, High WHtR)

Borlaug, B. et al. Cardiovascular Research. 2022.
Chandramouli, C et al. PLoS Med. 2019.
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Not all fat is created equal:

the type of fat and location matter

CENTRAL ILLUSTRATION Key Factors Involved in Visceral Obesity and Related Cardiometabolic Risk

Energy in

+ Poor nutritional quality
» Highly processed food
+ High added sugar content

Energy out:
+» Sedentary behavior
« Lack of physical activity

« Genetic susceptibility

« Stress
= Smoking

Functional Subcutaneous
Adipose Tissue
Low visceral adipose tissue

FFA buffering

No FFA Spillover
Healthy Adipokine Secretion

Low CVD and Type 2 Diabetes Risk

Després, J.-P. etal. J Am Coll Cardiol. 202%78(5):513-31.

lacobellis G. Nature Reviews Cardiology. 2022
Li, C. et al. Front Endocrinol. 2023.

Dysfunctional Subcutaneous
Adipose Tissue

High visceral adipose tissue
2 tFat cell size
Poor buffering
capacity

FFA Spillover
Unhealthy Adipokine Secretion

re

Increased CVD and Type 2 Diabetes Risk

Neonate and early years of life
» Cardioprotective
= Thermogenic

Childhood to adulthood Old age
= Cardioprotective
= Fuel for the myocardium

EAT
——————
Resident
macrophage ﬁ
White
adipocyte @ @
Brown
adipocyte

Brown adipose tissue characteristics
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factrors

LThermogenic funcrion
T Profibrotic and pro-apoptotic

Pathological conditions

Autrial fibrillation, coronary artery disease,
diabetes mellitus, heart failure, obesity

» Pro-atherogenic

B
®@

&

Myocardium

* Pro-arrhythmogenic

@ E?;— Pro-inflammatory

macrophage

%—:;—5 @ Eé Ag_optotic
adipocyte

|
Pro-inflammatory and
profibrotic factors

— Pericoronary adipose tissue
—  Epicardial adipose tissue

— Visceral pericardium

Pericardial adipose tissue

Parietal pericardinm




Pericardium

Expansion and inflammation of epicardial adipose tissue

adipokines
Triglyceride TNF-a, MCP-1, IL-6, Activated B{Jﬂ RBP4 Pericardial restrain ‘.
accumulation IL-1B, PAI-1, resistin, macrophages JGLUT4 Lv cavity
S100A9, Ang-lI ‘

-

-

Cardiac Myocardial inflammation, coronary endothelial dysfunction and fibrosis H CAD ‘
steatosis

Example with landmarks taken from the parasternal long-axis
view. EAT — epicardial adipose tissue; LV = left ventricle;

Heart failure with | A Healthy volunteer B HFpEF

preserved
ejection fraction

FIGURE 1 | The role of epicardial adipose tissue in the pathogenesis of heart failure with preserved ejection fraction. ROS, reactive oxygen species; TNF-u, tumor
necrosis factor alpha; MCP-1, monocyte chemoattractant protein 1; IL-6, interleukin 6; IL-1b, interleukin 1b; PAI-1, plasminagen activator inhibitor-1; Ang-Il,
angiotensin II; ROS, reactive oxygen species; RBP4, renital-binding protein 4; GLUT4, glucose transporter-4; CAD, coronary artery disease.

Elsanhoury, A. et al. Front Cardiovasc Med. 2021.
Koepp, K et al. J Am Coll Cardiol HF. 2020.
Bertaso et al. Arq Bras Cardiol. 2013.

FIGURE 2 | Standard-4-chamber orientations acquired using standard steady-state free precession-cardiac magnetic imaging sequences. The images demonstrate
epicardial fat {red arrow) with a minimal (normal) amount in a healthy volunteer (A) and in a patient with HFpEF (B) with increased epicardial fat surrounding the
whole heart.
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Epicardial fat may be independent of BMI

a Left atrial EAT

| L Cardiomyocyte
| continuity

Atrial
myocardium

Coronary EAT 3
Cytokines e Py FFAG®= & FP Pt
[CCL2, |L'5—°z,‘d'g3—Adipokines ?—-.,- 5 5-‘-3_ i3 [ i@
and TNF) © @e° (chemerin, intelectin 1, et
resistin, serglycin)
B = = -~ —Fibroblast Vascular smooth
e e — lmusc!ec'e-[i_
Coronary — ; (=) > Ath erotic
- —— S - e erosclerotic > : -
artery wall = ——— =l —=~ .aﬁoﬂ:eo e lesion e
Endothelium | T Lipid Enﬁltration| s | T Oxidative stress |
L =t e —I..— = =)
Myocardium |Parietal "'.'..eeq:; Y] = | Endothelial cell damage |
pericardium | Coronary e® ® ©8,.°% =
ventricle artery lumen
Visceral | Coronary artery disease |

pericardium L

Adapted from lacobellis G. Nature Reviews Cardiology. 2022.
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Epicardial fat and atrial fibrillation

Figure 3: Reversal of Conduction Abnormalities and Inflammation with Weight Reduction

— . 1
l Obesity l
A Control Obese 15% weight reduction 30% weight reduction

Epicardial

adi Systemic Haemodynam Associated
I inflammation changes comorbidities 50 ms
tissue
Vasocrine effect LV remodelling O5A H:I'N
. LVH Heart failure
Paracrine effects ) - ) - .
Diastolic dysfunction Insulin resistance

l .Oms

LA remodelling
Mechanical dilatation
Fibrosis B
Connexin lateralisation
Conduction slowing
Conduction heterogeneity

Inducible and spontanecus AF

Lean controls Obese 15% weight reduction 30% weight reduction

w

[ Weight loss diet, lifestyle, changes and bariatric surgery ]

¥
[ Reverse remodelling and + AF ]

Al-Kaisey, A et al. Arrhythmia and Electrophysiology Review. 2021.
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Lifestyle and risk factors
2020 CCS AF Guidelines:

Alcohol and Tobacco Sleep Apnea
Limit to < 1 standard drink?® per day. CPAP for moderate-severe OSA (AHI > 15/hour) 48 P<0.001 P<0.001
Complete abstinence from alcohol may g Regular assessment of CPAP adherence 50 . 100
be preferred in selected patients. 45 90 88%
Target complete abstinence 40 80
from tobacco-related products
’ ' 35 300, 70
Weight Loss 30 60
Target a weight loss of 2 10% to a 25 50 49%
BMI of less than 27 kg/m?
20 40

26%

.R / . )

, ; 10 20

Exercise Diabetes ; 3% 2

1. Moderate intensity aerobic exercise > 30 Target a HbA1c of < 7.0% e 0
PROGRESSION PROGRESSION

minutes a day at least 2-5 days per week
(target = 200 minutes weekly).
2. Resistance exercise 2-3 days per week. Blood Pressure
3. Flexibility exercises at least 10 minutes
per day at least 2 days per week in those
> 65 years of age.

(Paroxysmal to Persistent AF) (%)  (Persistent to Paroxysmal or No AF) (%)

M Group 1: <3% WL/WG Group 2: 3-9% WL M Group 3: 210% WL

Target < 130/80 mmHg at rest and < 200/100 mmHg at peak exercise.
ACE-I or ARB may be preferred.

REVERSE-AF
Middeldorp, M. et al.
Andrade J et al. Can J Cardiol. 2020. Europace (2018) 20, 1929-1935
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Epicardial fat may be independent of BMI

Inflamm atory
macrophage Adipocyte

T Catecholamine
biosynthetic enzymes
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Adapted from lacobellis G. Nature Reviews Cardiology. 2022.

WEIGHING IN ON HFpEF A Review of the Clinical Evidence and Emerging Therapies for HFpEF




Vessel Wall/Other Organs

Volume expansion (secondary to systemic
vasodilation and sodium retention)

Neurohormonal activation (both SNS, RAAS via
adipokines)—hypertension and HF

Systemic inflammation
VAT/EAT expansion

Liver fat promotes inflammation, dyslipidemia and
insulin resistance

Perinephric fat leads to mechanical compression
of kidneys and obesity related glomerulopathy,
hyperfiltration, microvascular proliferation

Changes in skeletal muscle including adipose
infiltration, capillary rarefaction, mitochondrial
dysfunction that lead to exercise intolerance

Borlaug B et al. Cardiovascular Research. 2022.

Cardiac
LV cavity dilatation

Eccentric hypertrophy and concentric
remodelling

Increase in diastolic chamber stiffness

Severe impairments in systolic and diastolic
reserve, particularly with exercise

LA remodelling and dysfunction, AF

EAT causes ventricular interdependence,
RV-PA coupling abnormalities

Increase in cardiac FFA uptake and
oxidation and decreased glucose oxidation

Increase in PVR and pulmonary
hypertension leading to RV dysfunction

Cardiac fibrosis
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Pathophysiology of heart failure in obesity

HFrEF

Adjusted Hazard Ratio

ib HFpEF

glomerular dystunction
]
P/ Skeletal muscle
. Increased adipose Infiltration
Altered Insutin signaling
« Decreased capillary density: impaired perfusion
Decreased diffuswe 0, transport o
15 20 25 30 35 40 45
Adapted from Kitzman D et al. JACC. 2016. Body mass index (kg/m2)
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Treatment of epicardial adipose tissue (EAT)

Weight loss leads to improved health outcomes
Towards greater weight loss and overall health improvement

O Prevention of T2D
Qo
& pcos
# Urinary stress incontinence

o Dyslipidemia
@) Asthma/AD O st &) 120 remissi
sthma remission
@ NAFLD 0 oss ®
CV mortality
e O Hypertension ) O GERD
ariatric surgery O OSA severity o HF;EF
Lifestyle changes o Hypergwcemia O Dlsablllty & HRQoL. o Knee OA

Benefits of 0-5% Benefits of 5-10% Benefits of 10-15%

AD, ainway disease; CVD, cardiovascular disease; Disability (pain & physical function); GERD, gaah'esoghagea reflux disease; HFpEF, hearlfailure with preserved ejection fraction; HRQoL, health-relaled quality of life; NAFLD, non-alcoholic fatty liver
disease; NASH, nun-alcoho\lc steatohepatiis; 0S4, obsiructive sleep apnea; 0SAS, O5SA sy - PGOS, polycystic ovary syndi TG, 1 ides; T2D, type 2 diabeles mellrlus

Garvey WT et al. Endocr Pract 2016,22(Suppl. 3):1-203; Lock AHEAD Research Group. Lancet D\abeles Endocrmul 2016:4:913-921; Lean ME el al. Lancet 2018;391:541-551; Benraoune F and Litwin SE. Curr Opin Cardiol 2011,26:555-561; Sundsfrom J
et al. Circulation 201? 135157 1577-1585; Foster et al. Arch Infern Med 2009;169:1619-26; Kuna et al. Sleep 2013,36:641-9; Warkentin et al. Obes Rev 2014;15:169-82; Wright et al. J Health Psychol 2013;18:574-86; Christensen et al. Ann Rheum Dis.
2007,66:433-9; Dlahdes Prevention Program Research Group. Lancet. 2009;374:1677-86.

Pharmacotherapy

Li C et al. Front Endocrinol. 2023.
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Mechanisms of action: GLP-1 RA
[ Extracardiac } { Epicardial Fat }

SEMA SEMA 0.5 SEMA 1 DULA DULA 0.75 DULA 1.5
Figure 1. EAT reduction in the semaglutide and dulaglutide groups after 12 weeks,
according to the medication dosage. Legend: EAT (epicardial fat thickness); SEMA
(semaglutide) and DULA (dulaglutide) bars indicate baseline EAT. SEMA 0.5 and DULA
0.75 bars indicate EAT after 12-week treatment with semaglutide, 0.5 mg, and dulaglutide,
( } Weight ] | JAIC | 0.75 mg, once weekly, respectively. SEMA 1 and DULA 1.5 bars indicate EAT after 12-week
0 treatment with semaglutide, 1 mg, and dulaglutide, 1.5 mg, once weekly, respectively.

DIRECT EFFECTS

=

, Improved endothelial |} Vascular smooth | | § Vascular +Lipid
function muscle activation inflammation accumulation
#Nitric Oxide 1 Proliferation : 4

= e

EAT (mm)
S == kI tad e LA ER =) S8 WO

' { Blood Pressure

INDIRECT EFFECTS

Sharma A., Verma S. Can J Diabetes. 2020. lacobellis G., Villasante Fricke, A. Journal of the Endocrine Society 2020,4(4):1-9
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Treatment of epicardial adipose tissue (EAT

ultrasound MRI Study name Study typs M sazure unit DOrug class Dﬂm Statistics lot-dlmﬂ Std diff in means and 95% CI
e St diff Standard Lr Uppar
in means #rror Variance it limit I-¥dus peValue
lancbaliis 2017 2 RCT mm GLR1RA Liraghubde -1 486 [l i1} -3 1441 -4.314 0o h—
accbeliis 2017_1 RCT o GR1RA Liragibde A58 020 il A AT T8 il —
Li 2000 us i GLRIRA Liragiubde 1286 035 ] AT 0BW 5708 [ili] ——t
EAT Zheo 21 55 o GPARA  Liraghiide 1% 02m T T T R 1 BT 000 ——
reduction accheliis 2020 1 RCT mm GLR1RA Semagiutide 038 0213 05 A¥E D4 a8 i) —0—
Distuir 2018 RCT il GLRIRA Enhde 03 0246 il 7] A2 0E 330 0o o —
a:t:::ts Morana 215 A5 i GPARA BoealiciLiragl ulicke 0.7 020 [ils5] -1241 -0z -1453 0om —_———
accbeliis 2020 2 RCT mm GLP1RA Dilaglutide 01 0266 a2 A 008 1542 0000 =0
g scLm2 Van 2019 RCT o2 GPIRA  Liragide 00 0213 oM aM5 0¥ 4 06 ——
Wi Overall GLP-1RA 1005 b6 am % e Ae om -
] STATINS Braha 2019 ) o LT Dapaghficzin 1,141 0Tt am 4T T R 0000 —0—
Yagi 2017 2 E mm SELT2 Ganagifezin 0Am k- 0108 A5 h2d 2678 oeor —_—t—
i T lacctelis 2060 4 RCT fnm SELTH Dapaghbezin «0AM 096 [ilie:] AW 05 L) 00 ——
“‘ avcbeliis 2020 3 RCT i SELTZ Dapagibezin 0864 1% =]} Qg Bk 4252 [ili] —0—
= cardiac remodelling Yagi 20171 SAS mm HELTH Canagh fazin <148 (2% il <1075 (oms 166 1l —Oo—
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Mayasoedova, V et al. Cardiovascular Diabetology. 2023.
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Epicardial fat paradox and effects of GLP-1R agonists
HFpEF vs. HFrEF

HFpEF ' Epicardial fat > ® CRP, Trop-T, myccardial fibrosis markers
Heart failure Haspitalizations/CV deaths

Epicardial Mechanism: EAT dysfunction= inflammation, myocardial fibrosis,
Adipose tissue (EAT) Excess FFA release—= intramyocardial lipids, mechanical effects

4" Epicardial fat > t CRP, natriuretic peptides, Trop-T
Haospitalizations for heart failure(HHF)/CV deaths
7 Epicardial fot paradox”  Mechanism: EAT may act as a metabolic reservair in this setting
(substantial EAT thinning reflects cardiac eachexia in advanced HF)

Harmony Outcomes: Albiglutide

_ STEP-HFpEF: Semaglutide
No HF May prevent new onset HF STEP-HFpEF-DM
| Inflammatory May Prevent HHF and atrial fibrillation/flutter events via: 1 Improvement in HF outcomes
GLP-1 receptar agonlsts | \1etabolic HFPEF | | » Qualitative changes (reversal of EAT dysfunction,
anti-inflammatory effects, increase in FFA oxidation) EXSCEL trial
* Quantitative changes (reduction in EAT) (Exenatide Study of Cardiovascular Event
Lowering)
—| Advanced HFrEF May increase HF hospitalizations/deaths ] ]
+" EAT GLP-1R modultion and furtherrecuctin may | [P | FIGHT trial (Functional Impact of GLP-1 or
interfere with FFA release under high energy demand egft Failurgfreatment) fLirgslutide}

Both showed an increased risk of
Adapted from Banerjee M. Circ Heart Fail. 2023. hospitalization for HFrEF
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Stages of Cardiovascular-Kidney-Metabolic Syndrome

Monmetabolic
etiologies of
/ hypertension

Stage 0:
No Risk Factors

Stage 1:
Excess/Dysfunctional ,
Adipose Tissue

@Ll[ﬂ‘: 1 ﬁ
E‘“""“‘S Overweight/obesity
@ Abdominal obesity
Q 0 Impaired glucose
tolerance

A focus on

primordial prevention P
and preserving Nonmetabolic
cardiovascular health etiologies of CKD

Ndumele et al. Circulation 2023;148
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* Obesity rates and prevalence are rising
* It's becoming a worldwide epidemic

 Patients with obesity are at higher risk for cardiovascular morbidity and
mortality and this may be independent of BMI or other risk factors

* Visceral or more specifically Epicardial Adipose Tissue (EAT) gives
stronger correlation to CV disease than BMI but is poorly measured
without standardization

« EAT can explain mechanisms for atrial fibrillation, coronary artery disease
and HFpEF in metabolically active patients with excess visceral fat

» Certain cardiometabolic therapies (SGLT2i and GLP1RA) offer better EAT
reduction and may offer an explanation to superior reductions seen in
ASCVD and HFpEF events, particularly in obese patients

~HFUP~ 0



A Review of the - | _Tipping the Balance: A review of
Clinical Evidence .| ‘obesity management strategies in

and Emerging - :
Therapies for patients with HFpEF

HFpEF

Justin Ezekowitz ms, BcH, Msc, FRCPC, FACC, FAHA, FESC

Professor of Medicine, University of Alberta
Cardiologist, Mazankowski Alberta Heart Institute
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A REVIEW OF OBESITY MANAGEMENT STRATEGIES
IN PATIENTS WITH HFpEF

« Some slides courtesy of Drs. Haykowsky, Lee and others
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THE OBESITY PHENOTYPE OF HFpEF

Vascular protection @ @ ‘Plasma volume and stressed blood volume

Improved microvascular function Visceral, pericardial
and intramuscular fat

Demand for high cardiac
output/tissue perfusion

Improved myocardial structure,
function and energetics

Mechanisms of action

Intracardiac and
pulmonary pressures

Improved insulin sensitivity
and metabolic efficiency

‘ Inflammation

] Weight-loss related
. Additional mechanisms

@ v Improved ® Reduced physical ' Increased exercise
.‘ Weight loss “ symptoms limitations . & capacity
°

L] "

Patient
impact
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LEAN AND FAT MASS IN HFpEF AND AGE-MATCHED
HEALTHY CONTROLS

80
p<0.001 p=001 W HFPEF
m HC

60
% 0<0.001 p<0.001
O 40
[}
o

20

0

Total Lean Total Fat Leg Lean Leg Fat
HFpEF, n=60, mean age: 70 yr; HC, healthy control, n=40, mean age: 69 yr; data adjusted for age and gender, mean # SE.

Haykowsky, Kitzman. J Gerontol A Biol Sci Med Sci. 2013
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35- A r=-0.46
p=0.004
< 30+
£
S 251
=
T 201
g“ 15-
< 10- Haykowsky, Kitzman. Am J
& Cardiol. 2014
Healthy Control Legend HFpEF Patient 59
Skeletal muscle = 81 cm Red = skeletal muscle Skeletal muscle = 71 cm
Intermuscular fat = 14 cm Green = intermuscular fat Intermuscular fat = 28 0 T T T T T 1
Subcuataneous fat = 107 Blue = subcuataneous fat Subcuataneous fat = 96 0.0 01 0.2 0.3 0.4 0.5 0.6
HFpEF, n=23, mean age: 69 yr HC, n=15, mean age: 70 yr IMF/SM Ratio
30m= 60+
—_ 1 r=-0.66, p <0.001
p=0.014 £ .
E |
20= g’ 404 ¢
R p=0.003 E ! .
T :\T
5 o
10~ o 204
] 4
(V]
& L
c A v v L]
0 0 10 20 30
Thigh IMF Thigh IMF:TC Thigh IME/TC (%)

Y
"
)

Haykowsky et al. J Am Coll Cardiol HF. 2018 .~HFU®" | 38



MUSCLE FIBER TYPE DISTRIBUTION

f? 100

f o m Slow Type |

1) E 30 80 80

| >

| €

- S 60

Il (@)

b w

| S
il +~ 40

| C
il )
| ¢
I & 2
B 0

. Person with Spinal World Class Sprinter HFpEF Average Couch Potato World Class Marathon
i Injury Runner

3 . HFpEF data from Kitzman et al. Am J Physiol Heart Circ Physiol. 2014; All other data adapted from Andersen et al. Scientific American. 2000
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DO WEIGHT MANAGEMENT STRATEGIES CHANGE
OUTCOMES FOR PATIENTS WITH HFpEE?

maybe

WEIGHING IN ON HFpEF A Review of the Clinical Evidence and Emerging Therapies for HFpEF




* 4 RCTs (only 1 trial in HFpEF)

- 2 diet and exercise, 1 diet alone, 1 orlistat

* 3 reported significant weight loss

» 2 reported improvement in exe capacity & QoL
* 1 reported improvement in NYHA in HFpEF

McDowell K, et al. Obes Rev 2018;19:1189-1204




» Exercise / pills / injections / surgery may be inappropriate /
unacceptable / unavailable

* ~10 kg weight loss possible in 12 weeks (DIRECT)
* Flexible / tailored

* Empowers patients / behavioral change

» Mechanistic data on weight loss (not drug-related)

Lean MEJ, et al. DIRECT trial. Lancet 2017;391:541-551
Haag L, et al. ReDIRECT trial. NIHR Open Res 2023;2:57




Caloric restriction e.g., portion control, balanced low-energy diets
* very low-calorie diets (VLCD) <800 kcal/day
* low-calorie diets (LCD) 800-1200 kcal/day

Restrict energy intake for specified time periods
* intermittent fasting, time-restricted eating

Specific e.g., plant-based, hypocaloric Mediterranean
- modified to local food availability/preferences

Modified macronutrients
* very low/low/mod carb, low-fat

High-protein
- to preserve lean muscle mass and enhance satiety

Focus on specific food groups
* e.g., 1 fruit/veg, avoid refined sugars

Visseren FLJ, Mach, F, et al. EHJ 2021;42:3227-3337
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« 20 weeks of diet, exercise, or both: attention control consisted of
telephone calls every 2 weeks.

* Prescribed calorie intake deficits were ~ 400 kcal/d
» but not less than 1000 kcal/d.
- Body weight decreased by:

* 7% (7 kg [SD, 1]) in the diet group,

* 3% (4 kg [SD, 1]) in the exercise group,

* 10% (11 kg [SD, 1] in the exercise + diet group
* 1% (1 kg [SD, 1]) in the control group

JAMA. 2016;315(1):36-46. doi:10.1001/jama.2015.17346
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Effect of Caloric Restriction or Aerobic Exercise Training on Peak Oxygen Consumption and Quality of Life in
Obese Older Patients With Heart Failure With Preserved Ejection Fraction: A Randomized Clinical Trial

@ Peak Vo, percentage change from baseline Minnesota Living With Heart Failure (MLHF) score change from baseline
40 40 -
L] ]
= 30 ] Ve S o 2. ° ° ° .
E ®eee’ o ®ee® é o ® o’ YY)
2 201 . g0 °® - % e e oo .
= 0% o, e o T'g ‘s* oo’
£ °q0® T o e l%ee < 0 ° ®e_o ) LR
C)r:I 107 ° OE... . o, “ S = - : ° °
(T * A L - °® o
z :. l: lu.:..ot .‘...... :.::l '-Il- ..:%... ° - ..o. .ﬁ. ..: ce®
8 0 '.#.6 Seee® .%. '.T% 5' ®ge® ® G oo ° ®
o LX) '20‘ LA Y ... o [ ] .. L) A
W o e o . c %, ..O.. (A o0, % o0 o'.
= .... [ o..o. 2 : °° - oe
% -10 oe® * 9 ® E‘ e oe e e®
= L] ] [} ® ®
(] L ® = o °
o O -40+ . ° *®
-20+ ° [
o L
-30 -60
No Exercise Exercise No Diet Diet No Exercise Exercise No Diet Diet
(n=46) (n=44) (n=45) (n=45) (n=45) (n=45) (n=46) (n=44)

Adjusted Individual Changes of Primary Study Outcomes From Baseline to 20-Week Follow-up by Factorial GroupMLHF score has a range from 0 to 105; a higher score indicates worse heart failure—
related quality of life. The P values represent comparison of least squares means of the outcome measure following adjustment for baseline values, sex, and 3-blocker use. The P values in panel A
were <.001 for each group (exercise vs no exercise; diet vs no diet); in panel B, .70 for the exercise group vs no exercise group and .08 for the diet group vs no diet group. By factorial group, peak Vo,
data are missing in 4 cases: 2 in the exercise group (due to gas leak and injury), 1 in the diet group (due to injury), and 1 in the no diet group (due to gas leak). By factorial group, MLHF data are
missing in 4 cases: 2 in the diet group, 1 in the exercise group, and 1 in the no exercise group (all due to patient errors). Error bars indicate 95% CI and the horizontal bar indicates the mean.

JAMA. 2016;315(1):36-46. doi:10.1001/jama.2015.17346

WEIGHING IN ON HFpEF A Review of the Clinical Evidence and Emerging Therapies for HFpEF *HFU@*‘-




BARIATRIC SURGERY

CENTRAL ILLUSTRATION: Cardiac Dysfunction in Obesity and Effect of
Surgical Weight Loss

Preoperative Postoperative

Morbid Obesity

Chronic volume and
pressure load

Surgical
_ weight loss ‘

Decrease visceral fat deposition

Improved

Reverse remodeling
TBiventricular systolic function

lPericardial restraint
Progressed

TE/e'
TLA myopathy

High risk of HFpEF

Sorimachi H, et al. J Am Coll Cardiol. 2022;80(16):1501-1512.
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EVIDENCE BASE FOR BARIATRIC SURGERY
IN HFpEF
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EXERCISE Study (N) Effect (95% Cl)

Kitzman 2010 (53)% . 26(1.3103.9)
Edelmann 2011 (64)% E 3.3 (1.8t04.8)
Smart 2012 (30) » 1.8 (-0.1t03.7)

Forest Plot of . 10

Peak V02 Increase in Kitzman 2013 (54) —— 18(09t027)

Randomized Exercise Kalsatou 2014 (33)"' = 6.5(5.3107.7)

Training trials in Chronic 72

HFpEF Fu2016 (59) = 3.4 (2.0104.8)
Kitzman 2016 (92)" —.— 12(0.7t01.7)
Mueller 2021 (118)" = 20 (0910 3.1)
Overall (503) . 2.8 (1.6104.0)

| | | | | | | | |
0 1 2 3 4 5 6 7 8
Change in peak VO,
(mL/kg/min)

Sachdev et al. J Am Coll Cardiol 2023; 81:1524-1542.
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Trial, country,
estimated

Primary

completion

REHAB-HFpEF 880
US

~2028

(NCT05525663)

REACH-HFpEF 520
UK

~2024

(NIHR130487)

AMEND Preserved 102
UK

~2024/57

(IRAS ID 317281)

Population

Acute
HFpEF, age
260y

HFpEF
patients &
caregivers

HFpEF

Muilti-
ethnic

Tailored,
progressive,
multi-domain
physical rehab

Tailored
programmes of
exercise-based
cardiac rehab

12-week diet
vsS health
advice

6mo

52wks

12wks

outcome

All-cause
Rehospitalizat
ion and death

Change in
KCCQ-CSS,
body weight
(%)

Other outcomes

Prevalence of major
mobility disability (6MWT
<160m), All-

cause rehosp, All-cause
death, CV rehosp & death,
SPPB, 6MWT, KCCQ

6MWD, time to all-cause
death, no. of HF events,
time to first HF event,
KCCQ-CSS,

CRP, 210/15/20% weight
loss, SBP, WC

Heart function, symptoms,
ability to exercise,
participants’ views on
changing diet and how
impacted symptoms
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* An approach to weight loss focused on non-pharmacologic
methods has limited evidence base that it alters clinical outcomes

* Diet = modest effect on weight loss and possible surrogate outcomes
» Caloric restriction = ~7% BW (short term)

* Bariatric Surgery = zero evidence of benefit, potential risks

» Exercise = modest effect on weight loss and possible surrogate outcomes
+ Exercise = ~3% BW (short term)
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ARalieor . :
s e | "Heartwise: An appraisal of the

and Emerging emerging therapies in managing
“irer | HFPEF and metabolic syndrome

Aniqgue Ducharme wb, vsc, FrRcrc, Fcos, FHFSA()

Canadian Heart Failure Society — Immediate Past President

Director, Heart Failure Clinic, Montreal Heart Institute,

Professor of Medicine, University of Montreal

Chairholder, University of Montreal, Fondation Marcelle et Jean Coutu,
Cal et Janine Moisan for Better Practices in Advanced Heart Failure
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- Speaker Bureau/Advisory Board

- Abbott, Astra-Zeneca, Bayer (past), Boehringer-Ingelheim, Novartis,
NovoNordisk.

» Research Support/Grants:

- Abbott, Astra-Zeneca, Bayer, BioBridge, Merck, Novartis, NovoNordisk.

» Steering comittee: GUIDE-HF (Abbott), HERMES (NovoNordisk),
SYMPHONY (AstraZeneca)

 National Lead: Merck (VICTOR)

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City
Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197.
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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- Review the emerging therapies in managing HFpEF and
metabolic syndrome

*NT-proBNP =1000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City

Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197.
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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HFpEF with pulmonary HFpEF is a common cause of pulmonary hypertension,
hypertension occurring in 31-88% of HFpEF patients'-5

HFpEF is the most common form of HF in

Ageing-related elderly populations.6 Among elderly women, HFpEF

‘ HFpEF comprises almost 90% of incident HF cases’
~ CAD-related The pre_valence of _CAD_-reIated HFpEF ranges from 35—53%, with
- patients experiencing a poorer prognosis than those with
HFpEF CAD-unrelated HFpEF"
Obesity phenotype Approximately 80% of the total HFpEF population
of HFpEF are living with overweight or obesity?
Pro-inflammatory A new understanding of the phenotypic heterogeneity of

HFpEF includes the proposal of a proinflammatory phenotype

phenotype of HFpEF driven by comorbidities such as obesity and T2D?1°

*NT-proBNP 21000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP 22000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV,
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total

Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at:
https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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I HFpEF not related to obesityll Obesity-related HFpEF

Age, (years) Estimated plasma volume, NT-proBNP, (pg/mL) Systolic blood pressure, CRP, (mg/L)
100 £<0.001 8000 - (mL) $<0.001 10000 — <0.001 150 - (mmHg) p=0.023 150 p<0.0001
90 - 8000 140 - 140 -
6000 - 6000 — 130 - 130
80 -
4000 - 120 120
j 4000
70 2000 110 - 110 -
60 2000 0 100 100
10+ Body mass index
. . 100 - -1000 B <25 kg/m? (n=38, 11%)
6-minute walk distance, p=0.003 . _ . 25-29.9 ke/m? (0=80, 24%)
500 — (m) 80 - -800 5 s 5] 30-34.9 kg/m? (0=69, 21%)
p<0.001 - S £ 35 kg/m? (n=145, 44%)
- 2 £
400 E 3607 600 Z S
300 iz o g 07
£40 4 p<0.005 -400 & s
- £ =) S
200 & % g
- — D
100 4 20 200 B %
]
S .
0 " Ocdema >2  Previous HF NYHA  Orthopnoea Left atrial NT- -10- Body weight F.thlortr.lerullzart
hospitalisation  class >III enlargement  proBNP iitration Rate
level

*NT-proBNP 21000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP 22000 pg/mL or BNP 2500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-
type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;
KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide
Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

A Review of the Clinical Evidence and Emerging Therapies for HFpEF ""HFU@* a



STEP-HFpEF"

Once weekly semaglutide 2.4 m s.c.

atients
P Once weekly placebo s.c. FOJISW
Treatment period (52 weeks) 5 weeks
Randomisation End of
(1:1) treatment

Primary objective:

* To investigate the effects of semaglutide 2.4 mg s.c.
once weekly on physical function, symptoms and
body weight compared with placebo, both added to
SoC, in people with the obesity phenotype of HFpEF
and no T2D

Dual primary endpoint:

* Change from baseline to Week 52 in KCCQ-CSS and

body weight

Semaglutide 2.4 mg is not approved for HFpEF

STEP-HFpEF-DM?
) ' Follow |

atients
P Once weekly placebo s.c. Folioy

up
Treatment period (52 weeks) 5 weeks
Randomisation End of
(1:1) treatment

Primary objective:

* To investigate the effects of semaglutide 2.4 mg s.c.
once weekly on physical function, symptoms and
body weight compared with placebo, both added to
SoC, in people with the obesity phenotype of HFpEF
and T2D

Dual primary endpoint:
* Change from baseline to Week 52 in KCCQ-CSS and
body weight

*NT-proBNP =1000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP >=2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure;
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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Semaglutide 2.4 mg is not approved for HFpEF

STEP-HFpEF? STEP-HFpEF-DM?

20 A : : -
ETD: 7.8 points ] 20 ETD: 7.3 points '
95% CI: 4.8; 10.9 & 166 _ 95% CI: 4.1; 10.4
2 15 4 p=0.0000006 } 1 pomts £ E 154 p<oom 5! il
'E .g i g;n é i points
= = | £z :
£ 2 10 - 87 S8 101 .
= < l } : s & L 6.4
g & 1 ‘T points S0 | :
é; 8 | = E : } points
S : 5- !
] :
i 1
: 1
0 | | | . | O 1 1 1 1 . 1
0 20 36 52 52% 0 20 36 52 52*
Time since randomisation (weeks) .. HIEE S L TRei O (fowdia)
Participants: Participants:
Sema24mg 263 249 225 243 263 Sema24mg 310 289 274 281 310
Placebo 266 242 217 237 266 Placebo 306 284 270 272 306
Overall mean baseline KCCQ-CSS (points) | 56.7 Bl Semaglutide 24 mg  Qyerall median baseline KCCQ-CSS (points) [ 59.4
I Placebo

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF,
heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal
pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

Data are for the treatment policy estimand; *Data are estimated mean changes from baseline to Week 52 for the treatment policy estimand using ANCOVA and an imputation approach for missing data

ANCOVA, analysis of covariance; Cl, confidence interval; DM, diabetes mellitus; ETD, estimated treatment difference; HFpEF, heart failure with preserved ejection fraction; KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire — Clinical Summary

Score; sema, semaglutide
1. Kosiborod MN et al. N Engl J Med 2023;389:1069—1084; 2. Kosiborod MN et al. N Engl J Med 2024 (Epub ahead of print)
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Semaglutide 2.4 mg is not approved for HFpEF

STEP-HFpEF' STEP-HFpEF-DM?

0 o | -2.6% 0 :
& 1 -9.8%
i —— = 2 : =
E & 5 : g s 54 :
D = | [P 1
2 = ! 2 = ' 3.4Y%
< en ! « ) 1 7. 0
§ 3 -10- : S5 o '3
° 2 ETD: -10.7% 1 -13.3% = 10 .
S g 95% .CI' -.11 9;-9.4 8 2 = ETD: -6.4% !
= 2 154 0 T : = 2 5] 95%CL-7.6;-52 !
p<0.0000001 ! . p<0.001 :
! 1
_20 ] ] ] ] ] ] ] ] ] ] - ] _20 | | | | | I I I I I : I
*
0 4 8 12 16 20 28 36 44 52 52 0 4 8 12 16 20 73 36 44 5 50
.. Time since randomisation (weeks) .. Time since randomisation (weeks)
Participants: Participants:
Sema 2.4 mg 263 255 254 250 246 252 239 243 240 246 263 Sema 2.4 mg 310 307 297 299 290 292 283 286 282 286 310
Placebo 266 259 249 250 243 246 243 239 233 242 266 Placebo 306 300 298 287 292 289 282 278 273 278 306

B Semaglutide 2.4 mg
Overall mean baseline body weight (kg) | 108.4 B Placebo Overall median baseline body weight (kg) | 102.7

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV,
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197
(accessed April 2024)

Data are for the treatment policy estimand. *Data are estimated mean changes from baseline to Week 52 for the treatment policy estimand using ANCOVA and an imputation approach for missing data

ANCOVA, analysis of covariance; Cl, confidence interval; DM, diabetes mellitus; ETD, estimated treatment difference; HFpEF, heart failure with preserved ejection fraction; sema, semaglutide
1. Kosiborod MN et al. N Engl J Med 2023;389:1069-1084; 2. Kosiborod MN et al. N Engl J Med 2024 (Epub ahead of print)
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Semaglutide 2.4 mg is not approved for HFpEF

5 0 *NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL

. — or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV,
] SemagIUtlde 24 mg (n 573) cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart

45 - | Placebo (n:5 72) failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic
40 - peptide Colorado Prevention Center. NCT06008197. Available at:

https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

Of which are due to GI
AEs: 7.9%; 2.8%

Proportion of participants (%)

YAV =S Cardiac disorders All-cause deaths SAEs leading to  AEs leading to
discontinuation  discontinuation

The overall comparison of SAEs, as well as the most frequently reported SAEs between the two treatment groups was performed post-hoc using Fisher’s exact test and reported using unadjusted two-sided p-values
(p-values are only shown for SAE groups with a frequency above 5% in either treatment group). AE, adverse event; Gl, gastrointestinal; SAE, serious adverse event
Kosiborod MN et al. N Engl J Med 2023;389:1069-1084
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AZD4831 is an investigational agent not approved for HFpEF
O N G O I N G H F p E F T R IALS Ziltivekimab is an investigational agent not approved for HFpEF

Finerenone

Tirzepatide
FINEARTS-HF PTYTTY
SUMMIT? Ziltivekimab
- 3
Phase 3 rial

Trials targeting

inflammation ENDEAVOR*

2020 2021 2022 2023 2024 2025 2026 2027

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV,
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total

Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197
(accessed April 2024)
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SUMMIT

A Phase 3, randomised, double-blind trial to evaluate tirzepatide in patients with

obesity-related HFpEF Estimated completion date: July 2024

700 patients

«  NYHAclass lI-IV Tirzepatide s.c.
*  LVEF 250% —
* Elevated NT-proBNP levels, structural Placebo s.c
heart disease or elevated filling pressure o
«  BMI 230 kg/m?
° eGFR <70 mL/min/1.73 m2 or HF < ................................................................... ||:|| .............. >|
decompensation within 12 months \ Treatment period offow up |
of screening 4 Y y
Randomisation (1:1) Up to 120 weeks Trial end
Primary endpoint: Confirmatory secondary endpoints:
* Hierarchical composite of all-cause mortality, From baseline to week 52: From baseline to week 24:
HF events, MWD or KCCQ-CSS Change in body weight * Change in 6MWD

* Change from baseline to week 52 in 6MWD
* Change in KCCQ-CSS

* Percentage of participants with NYHA class change

*NT-proBNP =1000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV,
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire
Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at:
https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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FINERENONE, A SELECTIVE MINERALOCORTICOID RECEPTOR
ANTAGONIST

- Cardiac Fibrosis

- Cardiac Hypertrophy
- Decreased Baroreceptor
Sensitivity
—
Macrophages —»
1 pro-inflammatory (e & |
transcription factors —» _—
(AP-1, NF-KB, etc) .
S
/ Cardiomyocytes - Hypertension
ROS > - Endothelial Dysfunction
\. L nitric oxide
production and —
availability
NADPH
oxidase Vascular Smooth
— —
T Muscle Cells
MAP-ERK
Aldeserons Activation - Tubulointerstitial Fibrosis
- Podocyte Effacement
- Mesangial Injury
Finerenone > ) - Mgtrix Expansiop
Fibroblasts - Proximal Tubule Injury
-

*NT-proBNP 21000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-

proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
Palanisamy, S. et al. Cardiol Ther 11, 337-354 (2022).
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Estimated completion date: June 2024

6 016 patients ]
NYHA class II-1V Finerenone 10-40 mg QD*

 LVEF 240% E—
» Elevated NT-proBNP levels, —
structural heart disease or
elevated filling pressure Gerevusseeesssese s s s R R RS EER SRR AR RS R R RS R RS AR R R AR R R R AR | ......................... >|
Treatment period Follow up

. J
t t

Up to 42 months

Randomisation (1:1) Trial end
Primary endpoint: Confirmatory secondary endpoints:
* Number of CV deaths from baseline to * Time to first occurrence of composite renal endpointst
week 52 * Time to death from any cause
* Number of HF events from baseline to . y _
week 52 * Change from baseline to week 52 in KCCQ-TSS

*NT-proBNP 21000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP 22000 pg/mL or BNP 2500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV,
cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total
Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197

(accessed April 2024)
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Estimated completion date: April 2026

5,200 patients

" LVEF 240 (maging evidence o

HFmrEF or HFpEF) E—
» Current hospitalisation or recently —
discharged with the primary diagnosis

of HF e eee ettt £t £ £t e et | ......................... >|
* HF signs and symptoms at the time of \ Treatment period Follow up |
hospital admission 4 Y }
« Elevated NT-proBNP or BNP levels* L Up to 30 months .
Randomisation Trial end

Primary endpoints: Confirmatory secondary endpoints:
* Composite total of HF events and CV * Time to first occurrence of the composite * Time to CV death
death of CV death of HF event .

. Time to all-cause death
*  Number of serious adverse events

* Number of adverse events leading to o
discontinuation of study drug * Change from baseline in KCCQ-TSS (at month 6)

* Total HF events

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF

AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction;
KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide

Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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Pathologic factors3*

v Increased
IL-6 is

- — =
- ~ associated
Pro-IL-18 Pro-IL-1B p % with
D . .
¢ |
Active-IL-18 Active-IL-1p > 4
Many cell types /
/7
/ HFpEF and BNP levels?'?,
, % Development of HFpEF* and L\bhypErtreply; diastolic dysfunction in
P HF outcomess-7 cardiac refnm:.lellm.gsal:ld HFpEF! and acute
P myocardial fibrosis decompensation in HFpEF*14

L6 ~——=~-"
IL-6 stimulates hepatic
production of C-reactive @
protein
C-reactive protein

*There is no consistency for classification of HFpEF based on ejection fraction in previous research and HFpEF was defined as LVEF>40%, LVEF>45% or LVEF>50% in these different studies

BNP, B-type natriuretic peptide; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; IL-18, interleukin-1B3; IL-6, interleukin-6; IL-18, interleukin-18; LV, left ventricular; LVEF, left ventricular ejection fraction; NLRP3, NOD [nucleotide oligomerization
domain]-, LRR [leucine-rich repeat]- and PYD [pyrin domain]-containing protein 3

1. Olsen MB et al. JACC: Bas Transl Sci 2022,7:84-98; 2. Butts B et al. J Card Fail 2015;21:586-593; 3. Ridker PM et al. Circ Res 2016;118:145-156 (Figure adapted); 4. Wu J et al. Front Physiol 2021,12:709703; 5. Kalogeropoulos A et al. J Am Coll Cardiol
2010,;55:2129-2137; 6. Chia YC et al. J Am Heart Assoc 2021,10:e018549; 7. Markousis-Mavrogenis G et al. Eur J Heart Fail 2019;21:965-973; 8. Meléndez GC et al. Hypertension 2010;56:225-231; 9. Hirota H et al. Proc Natl Acad Sci 1995;92:4862—-4866; 10. Zhao L et
al. Circ Res 2016;118:1918-1929; 11. Savvatis K et al. Basic Res Cardiol 2014;109—449; 12. Collier P et al. Eur J Heart Fail 2011,13:1087-1095; 13. Wu CK et al. Crit Care Med 2011,;39:984-992; 14. Abernethy A et al. J Am Heart Assoc 2018;7:¢007385

*NT-proBNP 21000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP 22000 pg/mL or BNP 2500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly
reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention

Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)
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Stable CAD (post MI)
Residual Inflammatory Risk
(hsCRP > 2 mg/L)

N =10,061
39 Countries
April 2011 - June 2017

1490 Primary Events

Randomized
Canakinumab 50 mg
SC q 3 months

Randomized Random
Canakinumab 150 mg
SC q 3 months

Canakinumab 300 mg Placebo
SC q 3 months

ized Randomized

SC q 3 months

I Primary Endpoint: Nonfatal MI, Nonfatal Stroke, Cardiovascular Death (MIACE) |

I Secondary Endpoint: MACE plus Unstable Angina Requiring Urgent Revascularization (MACE+) I

I Additional Adjudicated Endpoints: Cancer, Infection I

Cumulative Incidence (%)

0.05 0.10 0.15 0.20 0.25

0.00

——— Placebo SC q 3 months

—— Canakinumab 150/300 mg SC q 3 months

MACE

HR 0.85
95%Cl 0.76-0.96 .
P =0.007 *
o
: . j ¥ 5

Follow-up Years

Cumulative Incidence (%)

MACE - Plus

HR 0.83
95%Cl 0.74-0.92 )

P = 0.0006 ' /..»*"

a-"
/ :

7 o~

V/

1 2 3 A 5

Follow-up Years

35 - 40% reductions in hsCRP and IL-6
No change in LDLC
No change in BP

BP, blood pressure; CAD, coronary artery disease; HR, hazard ratio; hsCRP, high-sensitivity C-reactive protein; IL, interleukin; LDLC, low-density lipoprotein

1 ]
0 < T T T T T . :
10 -\_\’——_‘\’__#—‘
20 4 Placebo SC q 3 mth
o
= % -30
8 2 40 ;
3 < Canakinumab 50mg SC q 3 mth
£ -50 - "
= Canakinumab 150mg SC q 3 mth
2 -60 1
K 70 4
©
as]
5 10
£ o 1
@ a o ———— e ———
2 =P
©
ey
2 10
T &} 1
[0} i 0 ———
S % ] ¥ v v v =3
> -10
10 1
J— S ——
e o-J e —
-10
0 6 9 12 24 36 48
Months
—— Placebo —— C 50 Canaki 150 [= 300

cholesterol; MACE, major adverse cardiovascular event; MI, myocardial infarction; SC, subcutaneous

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure;
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

A Review of the Clinical Evidence and Emerging Therapies for HFpEF

Ridker PM et al. NEJM 2017;377:1119-31
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Incident HHF by hsCRP levels Incident HHF by IL-6 levels

0.10 - Onl0%s:]
— hsCRP <3.2 mg/L

== hsCRP 3.2 t0 <5.75 mg/L
0.08 1 -- hscrP 5.75 mg/L

— IL-6 <2.03 mg/L ke
~- IL-6 2.03 to <3.44 mg/L )
-= IL-6 >3.44 mg/L g

0.08

1
-

0.06 . 0.06 A N e

0.04 - g T 0.04 - r

1
-

|

L

0.02 0.02 A1

Cumulative incidence of HHF
Cumulative incidence of HHF

7 Log-rank p<0.0001 Log-rank p<0.0001
0.00 1 1 1 1 1 0.00 = T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5

Follow-up (years) Follow-up (years)

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure;
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

HHEF, hospitalisation for heart failure; hsCRP, high-sensitivity C-reactive protein; IL-6, interleukin-6
Everett BM et al. Circulation 2019;139:1289—-1299
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PRESPECIFIED EXPLORATORY ANALYSIS OF CANTOS TRIAL:
Modest but statistically significant dose-dependent benefit of IL-1[3 inhibition
on incident HHF, compared with placebo

Incident HHF

Incident HHF or
HF-related mortality

0.10 A O 0N
—— Placebo —— Placebo
o 0.08 - == Canak!numab 50 mg o 0.08 - === Canakinumab 50 mg
= == Canakinumab 100 mg = === Canakinumab 150 mg
§ === Canakinumab 300 mg ,8 === Canakinumab 300 mg
& 0.06 1 2 0.06 1
v v P
= = — E o
5 ® ol e
S 004 - S 004 - L S
£ S itk
S S [ r'__l‘
@) O a
0.02 | 0.02 - P A
1
p-trend=0.025 i p-trend=0.025
0.00 T T T 1 0.00 T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5
Follow-up (years) Follow-up (years)

*NT-proBNP 21000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure;
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

HF, heart failure; HHF, hospitalisation for heart failure; IL-18, interleukin-183
Everett BM et al. Circulation 2019;139:1289—1299
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Systemic inflammation

l Colchicine l
COLpEFK (terminated) _
NLRP3 inflammasome Phase 2 HFpEF Atherosclerosis
Sigiereept Vascular injury
(*\1 oL it i 1 Permeabilit
) COLICA RENAISSANCE y
Canakinumab v RENEWAL
TNF-a ixi
Anakinra Infliximab
REDHART* “ ATTACH
IL-1BR D-HART* _
Ziltivekimab D-HART2 26 TNFR
HERMES 000000000008 onnonnnn»nnn«niiunnnnonoo
(ongoing) 660066866866 6866066066E666606686606066 . )600608660060606 MPO inhibitors
v Cardiomyocyte SATELLITE*
Myocardial hypertrophy ENDEAVOR (ongoing)

Myocardial stiffness
Fibrogenic mediators

*NT-proBNP 21000 pg/mL or BNP =250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic peptide; CV, cardiovascular; HF, heart failure;
HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-
proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197. Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

Trials that included patients with HFpEF are highlighted in bold light blue
*Trial met its primary endpoint. HF, heart failure; HFpEF, heart failure with preserved ejection fraction; IL-18, interleukin-18; IL-1B, interleukin-18; IL-1B-R, interleukin-1B receptor; IL-6, inte_rleukin-6; MPO, myeloperoxidase;

NLRP3, NOD [nucleotide oligomerisation domain]-, LRR [leucine-rich repeat]- and PYD [pyrin domain]-containing protein 3; TNFR, tumour necrosis factor receptor; TNF-a, tumour necrosis factor-a
Flgure adapted from Pugllese et al. Cardiovasc Res 2022;118:3536-55
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AZD4831 is an investigational agent not approved for HFpEF

ENDEAVOR

A phase 2b and phase 3, randomised, double-blind, sequential trial to evaluate AZD4831*

in patients with HFpEF Study completion date: March 2024
« LVEF >40 %
. Documented stable - AZD4831 5.0 mg AZD4831T
symptomatic HF
+ KCCQ-TSS =90 \ Y )| ' J
|< Part A Part B | >|
n Treatment period (48 weeks) Follow up
Randomisation (1:1) Trial end (52 weeks)
Primary endpoint: Confirmatory secondary endpoints:
Change from baseline to 16 and 24 weeks: * Change from baseline to 24 and 48 weeks in the KCCQ-TSS and 6MWD
. gﬁ\(fv%_-rss * Change from baseline to 16 and 24 weeks in LV-GLS, LAVI and LVMI

* Change from baseline to 16, 24 and 48 weeks in NT-proBNP levels

*NT-proBNP =1000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City
Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197.
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

WEIGHING IN ON HFpEF A Review of the Clinical Evidence and Emerging Therapies for HFpEF *HFU@*‘-




Ziltivekimab being investigated in patients with HFpEF/HFmrEF. Efficacy and safety have not been established

HERMES"?

A Phase 3, randomised, double-blind, cardiovascular outcomes trial

Estimated completion date: July 2027

5 600 patients e
Elevated hsCRP =2 mg/L Ziltivekimab 15 mg s.c. once monthly + SOC

« NYHAclass II-IV

* LVEF>40 % Placebo s.c. once monthly + SOC

+ Elevated NT-proBNP levels
* Echocardiographic signs of | >|

< ...............................................................................................................................................................
HFmrEF or HFpEF Treatment period Follow up

v J
t t

Randomisation (1:1) Event driven: 845 first primary events (up to 4 years) Trial end
Primary endpoint: Confirmatory secondary endpoints:
Time to the first occurrence of. * Time to the first occurrence of cardiovascular death, HHF or urgent heart failure visit,
* CVdeath non-fatal myocardial infarction or non-fatal stroke

* HHF

e Urgent HF visit *  Number of CV death, HHF or urgent heart failure visits (first and recurrent)

* Time to occurrence of CV death
* Time to occurrence of all-cause death

*NT-proBNP 21000 pg/mL or BNP 2250 pg/mL for patients without AF; elevated NT-proBNP =2000 pg/mL or BNP =500 pg/mL for patients with AF AF, atrial fibrillation; BNP, B-type natriuretic
peptide; CV, cardiovascular; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; KCCQ-TSS, Kansas City
Cardiomyopathy Questionnaire Total Symptom Score; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide Colorado Prevention Center. NCT06008197.
Available at: https://clinicaltrials.gov/study/NCT06008197 (accessed April 2024)

CV, cardiovascular; HF, heart failure; HFF, hospitalisation for heart failure; HFpEF, heart failure with preserved ejection fraction; hsCRP, high-sensitivity C-reactive protein;

LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro—B-type natriuretic peptide; NYHA, New York Heart Association; s.c., subcutaneous; SOC, standard of care
1. Novo Nordisk A/S.NCT05636176 Available at: https://clinicaltrials.gov/ct2/show/NCT05636176 (accessed April 2024); 2. Novo Nordisk A/S. Data on file
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THANK YOU!

A Review of the Please remember to
Clinical Evidence complete both the

and Emerging session evaluation and

Therapies for congress evaluation
HFpEF

Next Up! Please proceed to the 36t floor for the Workshops.
There will be a French workshop offered in the Champlain

Ballroom.
~HFUP~
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