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Obesity and HF.
What have we learned in pathophysiology and management?
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Towards a Redefinition of Obesity

| Chronic Metabolic Adipose Disease
(CMAD)
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Myth-Busting:

1.

Low BMI does NOT exclude
ectopic fat accumulation.
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Myth-Busting:

FI PESQ

NO ES LO QUE IMPORTA

MUNDOENTAENAMENTO COM

PESD. 90 K6 PESD. 90 K6
ALTURA: 1.80 "'-"I s | AUTURA: 180
IMC- 275 IMC: 275

A high BMI does NOT necessarily imply ectopic fat
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The place really matters

Apneic Subject Normal Subject
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BMI: 34.2 kg/m? BMI: 35.0 kg/m?

AHI: 59.1 events/hour AHI: 9.6 events/hour
Tongue Volume: 95,492 mm? Tongue Volume: 65,674 mm?
Tongue Fat Volume: 41.686 mm? Tongue Fat Volume: 16,056 mm?
Tongue Fat Percentage: 42% Tongue Fat Percentage: 24%

SLEEP, Vol. 37, No. 10, 2014, Tongue Fat in Patients with Obstructive Sleep Apnea—Kim et :
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Evolution based on energy efficiency

™ N B

Great ape-like  Hunting and Subsistence
foraging gathering farming

Daily energy acquisition (kcal/day)

Time cost (hours/day)

200,000

The energetics of uniquely human subsistence strategies, Volume: 374, Issue: 6575, DOI: (10.1126/science.abf0130)
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Thermogenic fat
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Immunogenic fat
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The Evolution of Gluteal/Femoral Fat Deposits and Balance
during Pregnancy in Bipedal Homo

| Current Anthropology, 2001. (42)issue 4, pages 572-574
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Posture and biomechanics

Metabolic health

Reproductive and developmental health
Skeletal and muscular health

Hormonal regulation

Cerebral development

estrogens

S

Front Nutr. 2024;11:1368966. doi:10.3389/fnut.2024.1368966
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Evolution based on energy efficiency
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Great ape-like  Hunting and Subsistence
forag ng gathering farming

W&/ Time cost (hours/day)
Return rate (ke 't slilg

Daily energy acquisition (kcal/day)

Australopithecus Homo sopiens
. — 0
afarensis 99.9% 0.1%

Adaptado de
Michael Lehrke et al. JACC 2019; 73:1945-1947.
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* chroni*flammation *
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Ketone BCAA raty Ac“\.’
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Australopithecus Homo sapiens
. — 0
afarensis 99.9% 0.1%

Adaptado de
Michael Lehrke et al. JACC 2019; 73:1945-1947.
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Thermogenic fat Lipid accumulation
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Overweight and obesity are associated with significant cardiac injury

" Leptin, adiponectin, VEGF,

Cardiac injury - Ve Lo o, oF,
A H Heart Failure with Preserved angiotensinogen, PAI-1, apelin.
; . S s
' Levels of BMI are + NAPDH oxidase Interleukins (::g 1L-1, 1L6),
associated with adverse Mitochondria
*  eNOS uncoupling
effects on: DF, EF, LVIDd,
LVM, MCF, RWT
”~
- >
J< SR ROS
Therapeutic approaches VAo D
include: diet, exercise and g c ¢
dedicated drUg thel‘ap)’ Cardiac diastolic Exe’zl::a:;!we Inflammation Myn;ir:lﬁljln:l;:ﬁum
(e.g. GLP-1ra) Y = —
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'Neonate and early years of life
e Cardioprotective
* Thermogenic

Resident @c\a\ 1o
macrophage ‘ OCO fo)
White 5
adipocyte £
& Y

Brown 4%/
adipocyte

Brown adipose tissue characteristics

Childhood to adulthood
e Cardioprotective
¢ Fuel for the myocardium

Has been proposed that EAT growing could be an

adaptive process in states of atrial myocardium

disease such as AF.

However, this adaptive mechanism could also turn deleterious,
given

the harmful effects associated

to EAT hypertrophy

Old age

JThermogenic function

T Profibrotic and pro-apoptotic
factors

Pathological conditions

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

* Pro-atherogenic

* Pro-arrhythmogenic

P A Rt Pro-inflammatory
= macrophage
‘. nae ,
- Apoptotic
P adipocyte

'\ I
Pro-inflammatory and
profibrotic factors 19
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EPICARDIAL
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Paracardial fa\
Pericardium —___g

Pericardial fat = pEm—

Epicardial fat—__g#® \
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Obesity and HFpEF
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A CORUNA HF

Heart Failure with Preserved
Eiection Fraction

N

Risklfactors
-
Cardiac diastolic Exercise reserve Inflammation Myocardial structure
function capacity and function
Lo i TAVAVAV,VAN
Epicardial adipose tissue . . Microvascular
(EAT) . Arrhythmia Metabolism Furiclori

Thickness of EAT

Li Q, Muhib et al. Rev Cardiovasc Med
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Obesity Blologlca! transf_ormatlon V|§cer§l
of adipose tissue adiposity

L ]

Altered synthesis of adipokines

v

Systemic inflammation

Y

Y

Maladaptive renal effects

Maladaptive cardiac effects

Antinatriuretic effect
Plasma volume expansion

Renal fibrosis

- Cardiac fibrosis

Cardiac hypertrophy
Microvascular dysfunction

g

left ventricle

Y

* Ability of left

ventricle to
tolerate filling

Packer M. J Am Coll Cardiol. 2025;85(2):179-193.
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Disfunction
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{ Chest Wall Compliance

1 Leptin Levels

:

1 Renin/Aldosterone
Activation

T

J BNP Levels

T Traditional CV Risk Factor Burden

— -

T Plasma Volume
1 Sodium Levels
1 Inflammation

Cardiac Fibrosis
Renal Fibrosis
Arterial Stiffness

Pandey, A. et al. J Am Coll Cardiol HF. 2018;6(12):975-82.

#ACORUNAHF2025

MLV stiffness & filling
pressure

Clinical HFpEF
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Adipose Tissue Secretion

The Adipokine Hypothesis of Heart Failure
With a Preserved Ejection Fraction «#xHealthy  Visceral ¢ &“

people ad|p05|ty ,.

: Cardioprotective
Domain | ..
. Anti-inflammatory
adipokines ) :
Natriuretic

Cardioprotective
Anti-inflammatory Minimal
Natriuretic

r‘\"'

Compensatory

Domain Il

adipokines

Counter-

regulatory
: Pro-hypertrophic
Domain Il .yp -
Ry Pro-inflammatory
adipokines . ; :
Anti-natriuretic

Packer M. J Am Coll Cardiol. 2025;85(2):179-193.
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adipose
tissue

adipokines

Healthy * Domain |

| | Domain I
adipokines

Inflamed :
adipose  -.-| L Domain |
tissue adipokines
& 2 v
¢ oo %% | A Domain
,;i.,}'ﬁ'-;"o/ .| T adipokines

AN\

Cardioprotection

Natriuresis

Healthy
circulation

8 N // | T

GLP-1 receptor agonists
Drugs for HFpEF

A

Hypertrophy
Fibrosis

Sodium retention
Fibrosis

HFpEF

Packer M. J Am Coll Cardiol. 2025;85(2):179-193.
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Obesity and adipose
tissue dysfunction

v v V

4 Leptin —» 4 Aldosterone < 4 Neprilysin

Role of natriuretic peptides in the cardiovascular-adipose | .l .. ... .
communication: a tale of two organs ;

4 Renal \a
sympathetic ¥ Natriuretic

: peptides
Natriuretic peptides nerve traffic
metabolic effects l l
A\ \J
Sodium retention and False-positive and false-negative rates of
. Zlasm: volume e"pazsf";“ various rule-out and rule-in NT-proBNP
Depend ardiac inflammation and fibrosis . . P
ependant diagnostic thresholds stratified by BMI
NPR-A/NPR-C Packer M. Circulation. 2018;,137:1614—-1631
Ratio
White adipose Brown adipose 40— False Negative False Positive — 40
tissue (WAT) ‘ tissue (BAT) o i Rate Rate i -
t ]
i i Thermogenesis E 30— — 30 3
0 Lipolyss High NPR-A/NPR-C t _ 5 i §_
ﬁ Lipid oxidation ﬁ UCP1 expression 'E 20— L 20 %
@ . . ﬁ Mitochondria biogenesis s 4 L 8
Leptin secretion e o
2 10 - 10 2
ﬁAdiponectin secretion “Browning” of WAT i i
@ Pro-inflammatory 0— 0
cvtokine secretion 25 35 50 75 100 125 220 250 275 300 375 500
“Rule out” NT-proBNP “Rule in” NT-proBNP
Rukavina Mikusic NL et al, . Pflugers Arch. 2022 Jan;474(1):5-19. Threshold (pg/ml) Threshold (pg/mi)
I False negative rate, BMI<35 I ralse positive rate, BMI<35
False negative rate, BMI235 0 False positive rate, BMI235
A CORUNA HF 26-27 SEPTEMBER 2025 #ACORUNAHF2025 k 5 Eggmture

Reddy YNV et al. Circulation. 2025 Apr 8;151(14):976-989
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Paciente criterios SELECT

Heart failure
Atrial fibrillation

Chronic kidney disease

Placebg - 701

Semaglutige . s 30%)
] Glutide - 569 gy (6.5%) Absolute reduction = 1 g,
i NNT=gy 7
Inflammatory — Semaglutde QIS
) s ) — Placebo
’ A risk J T

Hypoperfusion g -
CV volume overload ‘ 3 - , Fluid retention
Arterial resistance ‘ 4 Oxidative stress

GLPRA. CVvD&T2p
Meta-analysis of 8 trials

L 14% CV deaty
fatal M| Al

— ! . =
Neurohormonal activation Y ) RAAS & SNS activation

» Nonfata)
0 | Hazarg fatio, 0.80 (95% ClL0.72 100.90) S“Oke
P<0.001 for Superiority . NNT =65
12 18 Sattar N Lance: Y
Ao Lincoff A, of, g/ NEIM. in press ¢ 2% A 30 36 42 48
randnmisasi..
| Mean baseline body weight, kg:
o NASH/NAFLD Semaglutide 2.4 mg: 96.5 Placebo: 96.8
cute coronary syndromes

- - Increased FFA
Regenerative cell exhaustion

0,4
_ = Lipotoxicity s’ e T
Plaque |nstab|llty - - [ T T T T T T T T
E (Y13 26 39 52 65 78 911041181311441571 6222
©2,/ -
Modificado de Cosentino F et al. European Heart Journal (2023) 44, 4141-4156 i
g -
Total HDL LDLcholesteral Triglycerides -25 -
10 0 - —y_
E g -2.1 qg") A
H - e -10 4 E _
c Change in 58P , Changein DBP E-““' 46 oo - % 2'8,9 |
- . i 2mian2a e g g
% o g ) Eg; —20 -18.3 s E
§ 5 s 2 ETD (85% Ci)- § 30
H H _ao 4 15.6% -16.7,-14.8) £ _1 _
HE i g - !
H i m W Semaglutide24mg M Placebo E -40 391 12
i : e £ [—

. EDBSHI s mmHg %1 50 4 ETD (95% Cl): Vee —~ ince RC O isation LI- Jﬁ, Cﬂruﬁa
- Smriks 1 o -37.8% (-39.7; -35.9) I :
- e e BER 2029 #ACORIINAHF2025 _1056/@5?&%9”

W Semaglutide 2.4 mg M Placebo “



S E LECT t ri a l ’N' ) aglutide 2.4 mg reduced

o _ . e risk of composite HF
Cumulative incidence of composite heart failure events events by 18%
SELECT: Second confirmatory secondary endpoint compared with placebo

Although the 95% CI was <1, superiority testing was not
6, - performed per the hierarchical testing procedure*

HR 0.82 (95% CI: 0.71; 0.96)

53,1 %

Cumulative incidence (%)

_\/  CHE n (%)
N=17,605 dj 4,274

0 6 12 18 25 31 37 43 49
(24.3)
Months since randomisation
Subclass, n (%) NYHA class,n (%) 67,8%% II-llI
No. at risk
Semaglutide 8 803 8,740 8,654 8557 8,425 7,409 5944 4277 1,816 HFpEF: 2,268 (12.9) NYHA class I: 1,368 (7.8)
Placebo 8801 8711 8601 8485 8381 7,341 5885 4,198 1,766
HFrEF: 1,341 (7.6) NYHA class II: 2,534 (14.4)
Unknown: 662 (3.8) NYHA class III: 362 (2.1)

— Semaglutide 2.4 mg— Placebo
Unknown: 10 (<0.1)

A Lullfia
Heart Failure
o1 Academy

ption, urgent HFF visit orr
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Semaglutide versus placebo in people with
obesity-related heart failure with preserved
ejection fraction: a pooled analysis of the STEP-

HFpEF and STEP-HFpEF DM randomised trials

Butler J, Lancet. 2024 Apr 27:403(10437):1635-1648..

Basal Characteristics
Semaglutide vs placebo

Topvseany TorvES 29% vs 34%

|
NYHA IlI-IV |

NT-proBNP
443 vs 500 pg/ml

37 kgsfm2

599 vs 58,3
KCCQ-CCS

Results
from baseline to week 52

1145 patients

A CORUNA HF 26-27 SEPTEMBER 2025

Dual primary endpoints

Pop T w2 2 s
Msbegop Wi S W W SR 5 =7 w5

(-8-4% [-9-2 to -7-5]; p<0.0001)

15 vs 7,5 points
[95% €I 5-3 to 9-8]; p<0-0001)

by 4 rtbdsarn

17.1(9-2 to 25.0) 0.64 (0.56 to 0.72)t
<0.0001 <0-0001

Time to first HF event or CV death

100, — semagutbdeqraug n-20)
5

Piazabe grepr [n-37)

4 8 13 3w o M 2@ P 3 40 43 48 5

8 (1%) semaglutide vs 30 (5%) placebo
HR=0.27 [95% Cl 0-12-0.56] p= 0.0004 HR=0.31 [95% C1 0.15-0.62]; p=0.0008 ™~ > Academy

10 (2%) semaglutide vs 32 (6%) placebo

s
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Tirzepatide for Heart Failure with Preserved
Ejection Fraction and Obesity

SUMMIT Trial Study

C

Primary Endpoints

)

36 patients (9.9%) itirzepatide

56 patients (15.3%) iplacebo

(5.5 and 88 events per 100
patient-years of follow-up,)

HR= 0.62;95% [CI], 0.41 t00.95;
P = 0.026)

( DEATH FROM CARDIOVASCULAR CAUSES + WORSENING HEART-FAILURE EVENT \

Camubxton nchtenos 1N

A CORUNA HF 26-27 SEPTEMBER 2025

a

Worsening heart-failure events occurred in \
29 patients (8.0%) in the tirzepatide and in 52 patients (14.2%) in the placebo
HR= 0.54; (95% CI, 0.34 to 0.85)

When events managed only with intensification
of oral diuretic therapy were removed from the
primary end-point analysis,

HR= 0.57 (95% CI, 0.34 to 0.95)

Worsening HF event resulting in hospitalization
HR= 0.44 (95% CI, 0.22 to 0.87)

Death from cardiovascular causes
occurred in 8 patients (2.2%) tirzepatide and 5 patients (14%) placebo
(HR=158; 95% CI, 0.52 to 4.83).

k Lo WA / K )
e N ( Secondary Endpoints ]
CHANGE IN KANSAS CITY CARDIOMYOPATHY QUESTIONNAIRE CLINICAL SUMMARY SCORE > g
The mean increase in the KCCQ-CSS " =
was 19.5 points in the tirzepatide and i 4 T 160 Pt 1m0
12.7 points in the placebo = b : —

E _ ; : E - [ Safety ]
(between-group. median difference, R sy > ?
6.9 points 95% CI, 3.3 to 10.6; , e [ I——— i E

el Ragiren
P<0.001) o 84 i & e gy o
e~ 4 & “ < NN
\ J e°6$\ ¢ @‘OQ‘ /




A CORUNA HF

Effect of Semaglutide on Cardiac Structure and Function in Obesity-Related Heart Failure:
The STEP-HFpEF Program Echocardiography Substudy

Design of the STEP-HFpEF Program
Echocardiography Substudy

Mean difference (95% Cl)
-6.13 (-9.85 to -2.41) mL

s . P =0.0013
491 participants with
o symptomatic HF, LVEF
B 545%, and BMI 230 kg/m?

—
(%]
L

+13.02

==)o==)o

4
§

==)o==)o

B
)/ Randomized to once-
\6 weekly semaglutide (2.4 mg)

or matching placebo Resting echocardiography

performed at randomization
and 52 weeks

—_
o
1

+6.89

(%}
1

Prespecified primary endpoint:
A in LA volume

Change (mL) Between
Baseline and 52 Weeks

o
[

LA volume (mL)
M Semaglutide | Placebo

Treatment Effects of Semaglutide on
LA Volume and Other Parameters

Benefits of semaglutide on LA
remodeling were consistent
irrespective of age, sex, BMI,
NT-proBNP, hsCRP, diabetes status,
AF status, LVEF, and background
pharmacotherapy

Semaglutide also improved E wave
velocity, E/A ratio, E/e" average, and
RV remodeling compared with
placebo, but did not impact LV mass,
LV mechanics, or LA strain

Cardiac Structure and Function in the Benefits of Semaglutide on LA Volume Related to
STEP-HFpEF Program Magnitude of Weight Loss

Lv structur‘e and . Left and right heart 10 - S s .
mechanics LA size pressures
Trial LVmass, LVGLS, LAarea Efe RVSP

g (cm?) (mm Hg)

%
STEP-HFpEF 208 + 69 22 +5 12+5
Program

From Baseline
! 1
N e
o o o
L L L

Placebo-Adjusted
Change in LA Volume (mL)

=25

PARAGON-
HE 169 + 57 23

Torcat [PETRL

-20

-15 -0 -5 0 5

Change From Baseline in Body Weight (kg)

I-PRESERVE |[c0: 508 === However, benefits of semaglutide on E wave velocity, E/e' average,

Higher or worse value | Lower or better value

and RV end-diastolic area were not associated with weight change
between baseline and 52 weeks

In the STEP-HFpEF Program echocardiography substudy, semaglutide appeared to improve adverse cardiac remodeling compared with placebo,

further suggesting that treatment with semaglutide may be disease modifying among patients with obesity-related HFpEF.

J. Am Coll Cardiol. 2024 Oct 22;84(17):1587-1602. PMID: 39217567.
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Effects of tirzepatide on circulatory overload
and end-organ damage in heart failure with
preserved ejection fraction and obesity:

a secondary analysis of the SUMMIT trial

Effects of tirzepatide on pressure overload and volume expansion.

a _@- Tirzepatide _m- Placebo b Treatment duration (weeks)

12 24 52

-200 —

-400 — E

Change in SBP (mmHg)

Change in blood volume
(TZP versus placebo, ml)

-600 —

-8 T T T T 1 I |
O 4 8 12 16 20 24 40 52

Treatment duration (weeks) _800 —

Number of participants Number of participants
Tirzepatide 348 341 331 331 Tirzepatide 326 318 298
Placebo 346 339 331 334 Placebo 325 324 308 oruna

irt Failure
~_ 2 Academ

Borlaug BA et al. Nat Med. 2024 Nov 17. PMHB=39551891
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Tirzepatide Reduces LV Mass and
Paracardiac Adipose Tissue in
Obesity-Related Heart Failure

SUMMIT CMR Substudy
Tirzepatide Placebo Placebo-Corrected
Baseline 52 Weeks Baseline 52 Weeks Difference Over Time P Value

LV mass, g 120 + 33 110 + 33 122 + 44 123 + 47 ~11 (=19 to —4) 0.004 P
LVEDV, mL 139 + 37 132 + 42 152 + 43 151 £ 50 —7 (=16 t0 2) 0.10
LVESV, mL 56 + 25 55+ 24 63 + 32 63 + 34 —-2 (-8 to4) 0.56
LV SV, mL 83 + 25 77 £ 23 88 + 21 89 + 23 —8(-14 to -2) 0.0Mm
LV CO, L/min SIS EERIED 54+14 57 = 13 57+ 1.6 0(-1t00) 0.43
LVEF, % 60 £ 11 59+ 8 60 £ 12 61 £ 11 ~1(—4to1) 0.27
LV GCS, % -21+8 -21+5 -22+5 -21+5 1(-1to 3) 0.23
LV GLS, % -19+7 18 £5 -19+£5 —-19+5 0(-1to?2) 0.66
LV concentricity index (mass/EDV) 0.89 + 0.20 0.87 +£ 0.22 0.82 + 0.27 0.83 £ 0.27 —0.02 (-0.07 to 0.04) 0.59

4 Epicardial adipose tissue, mL 47 + 31 35 + 20 45 + 27 36 +18 —-2(-9to5) 0.57
Pericardial adipose tissue, mL 174 + 81 147 + 54 186 + 73 197 + 85 —43 (—65 to —21) <0.001
Paracardiac adipose tissue, mL 221 + 101 182 4+ 65 233 + 85 232 + 93 —45 (-69 to —22) <0.001 F
LAESV, mL 85 + 33 78 + 40 80 + 31 75 + 34 —2 (10 to 6) 0.60
LAEDV, mL 48 + 32 49 + 41 48 + 34 46 + 32 2(-5t09) 0.56
LAEF, % 42 +18 40 +18 41 + 30 45 + 17 -5(-1to1) 0.10
LA GCS, % -35+14 -36 1 -35+M —-37 £ 10 1(-2to4) 0.41

-254+8 24 +7 24 +7 2547 1 (-2 to 3) 0.56

PRI v |_—[: E;glr;g%ilure
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