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HFpEF risk factors

Arterial Hypotension — 5-10%
Often a barrier to initiating HF therapies

Ejection fraction >65% - 8—10%
Consider secondary HFpEF, including
amyloidosis and HOCM

Ejection fraction 50 to 55% - 10-20%
Characteristics and response to treatment
may be similar to HFrEF

COPD - 15-20%
Safety of long-acting beta-agonists and
muscarinic agonists not well-established

Cachexia - 15-20%
Associated with a poor prognosis; increased risk
of adverse drug effects and drug interactions

Atrial Fibrillation - 15-30%
Associated with increased HF hospitalization

Pulmonary Hypertension - 20-30%
Worse symptoms and increased mortality

High Heart Rate (>80 bpm) - 20-30%
Associated with increased CV risk

Functional Tricuspid Regurgitation- 20-40%

Associated with increased mortality

Arterial Hypertension - 60—80%
Associated with increased mortality

Elderly (>65 years) - 60—-70%
More likely to be white, women;
higher comorbidity burden

Coronary Artery Disease - 40—-70%
More severe hemodynamic impairment; worse prognosis

Female Sex - 40-50%
Worse symptoms and quality of life; lower mortality

Chronotropic Incompetence - 30—-50%
Associated with lesser exercise tolerance

Patients with
HFpEF

Obesity - 30-40%
Worse symptoms, quality of life & prognosis

Iron Deficiency - 20—50%
Worse quality of life & prognosis

Sleep Apnoea - 20-50%
Effect on progression and prognosis of HFpEF not well-established

Type 2 Diabetes - 20—40%
Worse quality of life & prognosis

Chronic Kidney Disease - 20-40%
Associated with worse outcomes

Atrial FMR - 20-40%
Associated with increased mortality

Anker et al. European Journal of Heart Failure (2023) 25, 936—955.
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Why did we get here?

Hypertensio

n
36%

Characteristics

Total (n=4910),
% (95% ClI)

Age group
25-44 years
45-54 years
55-64 years
65-74 years

Rodrigues et al. Rev Port Cardiol. 2019;38(8):547---555.

Sousa-Uva et al. Primary Care Diabetes,10: 329-333.

12.1 (10.1-14.3)
35.8 (31.3-40.6)
58.4 (51.4-65.0)
71.3 (65.7-76.4)

Incidence rate per 100000 inhabitants

Diabetes: 9.9%
Prediabetes: 16.7%

Diabetes incidence rate between 1992-2015 and projections until 2024

1400
1200
1000
800
600
400
200
0

- - -
[ 4 ’—' -—
: : - -
1992- | 1995- | 1998- | 2001- | 2004- | 2007- | 2010- | 2013- | 2016- | 2019- | 2022-
1994 | 1997 | 2000 | 2003 | 2006 | 2009 | 2012 | 2015 | 2018 | 2021 | 2024




7th Advances
in Heart

Failure 2024

Why did we get here?

Chronic Kidney Smoking
Disease 20.7%
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Why did we get here?
Obesity
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Classical cause-consequence theories

Modified from Myocardial
Dzaru & Braunwald, ’ infarction
1991
Coronary Arrhythmias &
occlusion Loss of myocardium
Myocardial . . \ i
heart failure ‘
I (HFpEF)
LV dilation
CAD Obesity
“ 3 [ /‘\ l
Atherosclerosis 9 he%%re
L Acute decompen- (HFrEF)
Nicotine \ sated heart failure
Cholesterol

Diabetes
Hypertension



7th Advances

in Heart
Failure 2024

Nowadays, can we differentiate risk factors, mechanisms, phenotypes and
complications?

Cardiovascular disease ST R T
Heart failure Fibrosis 4 oo .
' Chronic kidney disease

A > iR
SNS

Coronary artery - -
di * | Sodium retention
isease g 5
* | Fluid retention
* Oxidativestress

\-—a\

eurchormonal
Arrhythmias z
‘xﬁvmn \ y ........ Congestion

e Hypoperfusion y Hypoperfusion
M’V V\WM r\ Declining kidney function

\ . | Volume overload I

Figure 1. Simplified scheme depicting the interaction of cardiovascular disease and chronic kidney disease.
RAAS indicates renin-angiotensin-aldosterone; and SNS, sympathetic nerve system.

Activation RAAS /

.....

Schuett et al. Circulation Research. 2023;132:902-914.
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Nowadays, can we differentiate risk factors, mechanisms, phenotypes and

complications? ket al, cur Heart J 2018 I AMPKT «
v~ a8 AMPT Metformin
: Lipogenesis '
Glitazones v : .
7 Lipolysis T / GIuconeogenesml Glitazones
. _ T
\, . - r 9
T Na* Sympathetlc l Obesity
™ H,0 act|vat|0n & .
y Insulin hyper-

secretion

7

Pancreatic DPP4/GLP1
insufficiency +¢

SGLT2

Heart
Failure

LV Restnctlon

<

Insulin secretion ¥

Sarcomere
HFpEF : stiffness Hyperglycemia [i\1S
Endothelial _
dysfunction, 4+ ¥ AGEs Macroangiopathy (CHD)
Microangiopathy ¢ . Myocardial Infarction

A ‘ | QGJ“ Myocyte necrosis, + Ca?* handling
1~ v Fibrosis AN v LV Dilation,
| HFrEF

Glitazones, DPP4/GLP1




7th Advances
in Heart

Failure 2024

Nowadays, can we differentiate risk factors, mechanisms, phenotypes and

complications?

CENTRAL ILLUSTRATION: Risk Factors and Pathophysiology in
Heart Failure and Atrial Fibrillation

« Hypertension
+ Smoking

« Diabetes mellitus
+Aging

« Inflammation

« Genetics

» Obesity

« Coronary ischemia

Heart Failure

« Rapid ventricle rates
« Tachycardia-induced

Cardiomyopathy

* Mechanical stress

« Left ventricular dilatation
* Reduced Inotrophy

« Cardiac fibrosis

» Inflammation

* Myocyte hypertrophy

» Atrial enlargement

Heart Failure-Atrial Fibrillation

« Hypertension

« Diabetes mellitus

« Inflammation

« Obesity

« Chronic lung disease

«+ Sleep apnea
« Smoking

+ Aging

« Genetics

Atrial Fibrillation

Carlisle, M.A. et al. J Am Coll Cardiol HF. 2019;7(6):447-56.
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Nowadays, can we differentiate risk factors, mechanisms, phenotypes and
CO m p |‘Ii'Ca +i nNnc 7 Cardiac Injury

CENTRAL ILLUSTRATION: Multiorgan Contributions to Inflammation in " i 2
Heart Failure Ischemic and Nonischemic

Systemic Inflammation
Infectious or Noninfectious

Humoral Immunity
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Murphy, S.P. et al. J Am Coll Cardiol. 2020;75(11):1324-40. Heart Failure -
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Going from risk factors to phenotypes

Latent class SWGd eHF

HFpEF population analysis HFpEF phenotypic clusters Heart Failure Registry

e Re. R 25% | 15% [ 20%

AEP i

*, * * ﬁ Elderly-AF Obese-DM Cardio-Renal
"

Age (>75 years)

Sex (female)

NYHA class (l1I/1V)

LJ
]
* BMI (>30 kg/m2)
°
L
J
]

eGFR (<30 ml/min)

Atrial fibrillation 60-80%

COPD 80-100%

o
’ * ' ° Diabetes

Hypertension

N = 6909 IHD

Uijl et al. Identification of distinct phenotypic clusters in HFpEF. Eur J Heart Fail. 2021.
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Have we been targeting phenotypes before phenotypes were
defined? | ™

I Plus Primary Comorbidity(ies) l

Uijl et al. New strategies for HFpEF. Eur Heart J. 2014.
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Can we get out of here?

Cardiovascular disease

Ll

Patient
presentation

Type 2 diabetes mellitus

" (Class )

Confirmed

L CVD and

type 2 diabetes mellitus

! !

Type 2 diabetes mellitus Type 2 diabetes mellitus

Evaluation Confirmed

To reduce cardiovascular risk

@ independent of glucose control
Treatment

and ASCVD and HF
To reduce heart failure

hospitalization in all patients
withT2DM and HF
(HFpEF, HFmrEF, HFrEF)

I

Confirmed

Type 2 diabetes mellitus
and CKD

!

To reduce cardiovascular
and kidney failure risk

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

Study

All Cause Mortality
Shaw and Agahi, 2014
Yun et al, 2012
Larsson et al, 2017
Larsson et al, 2017
O'Donovan et al , 2017
Yun et al, 2012

Hulsegge et al, 2016
Kvaavik et al, 2010

cvD

Akesson et al, 2014
Larsson et al, 2016
Larsson et al, 2016
O'Donovan et al, 2017
Kvaavik et al, 2010

Hulsegge et al, 2016

Size of

Qutcome Quality sample Group RR (95% CI)

] 10 1662 Al —- 210 (1.50, 2.80)
M 9 31850 Men - 200 (1.58, 252)
" 9 32454 Men [ - | 213(1.96,227)
] 9 30639 Women = 256 (227, 2.86)
M 9 106337 Al - 338(276,413)
M 9 28091  Women — 209 (1.22,359)
" 8 5263 Al _— 250 (1.37, 4.55)"
M 8 4886 Al — 349 (2.31,5.28)
I 9 20721 Men — 7.14 (233, 25.0)
IHF E] 33966 Men —— 263 (1.89,357)"
IHF 9 30713 Women —— 357 (244, 526).
CVDM 9 106337 Al —— 364 (2,40, 5.53)
CVDM 8 4886 Al —_— 314 (1.57,6.29)
VD 8 5263 All 233 (159, 4.00)

1 3 5 1 9
Relative Risk (85% Cl)

M Moﬂaln:an =incident miyocardial infarction, IHF=incident heant failure, CVDM=Cardicvascular disease monality, ICVD=Incident cardiovascular disease,

ICRG=Inci

colorectal cancer, ICC=Incident colon cancer

Fig. 2 Forest plot of risk comparing those who were categorised as healthiest compared 1o those who were categorised as least healthy

Lacombe et al. BMC Public Health (2019) 19:900.
Wilding et al. N Engl J Med 2021;384:989-1002.

Body Weight Change from Baseline by Week, Observed In-Trial Data
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Weeks since Randomization
No. at Risk
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Risk factors that we still can’t control

Increased by:

elevated precursor protein concentrations
point mutations in precursor protein
abnormal proteolysis

failure of proteostatic mechanisms
oxidative stress

pH alterations

interactions with extracellular matrix
components

shear stress

9

Misfolded o
Tetramer monomer Amorphous
Oligomers
Mature
Folded dimers amyloid fibrils
and monomers
TTR Synthesis inhibitors TTR stabilisers TTR degradation Z iz
» Smallinterfering RNA * Diflunisal = Doxycycline/TUDCA Amyloid deposition
* Anti-sense * Tafamidis « Epigallocatechin-3-gallate (EGCG) . and
oligonucleotides * Acoramidis (AG10) * Anti-TTR monocional Ab tissue damage
* Anti-serum amyloid protein

Gene deletion
* CRISPR-Cas9

Liver transplantation

Carroll A et al. J Neurol Neurosurg Psychiatry 2022;93:668—-678.
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