Sympozium CASS:
Srdecni selhani selhani se zachovanou EF

Specifika lecby HFpEF
pri obezite a diabetu

Prof. MUDr. Vojtéch Melenovsky, CSc.

Vedouci oddéleni srde¢niho selhani
Klinika kardiologie IKEM Praha
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Cumulative Incidence of Heart Failure (%)

Obezita a riziko srdec¢niho selhani: Framingham study

Framingham heart study, n=5881, vék 55y, 54%F

14 let f-u, HF u 496 osob
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1 inkrement in BMI = zvySeni rizika HF 5% muzi, 7% zeny

i po adjustaci na ostatni RF

BMI >30 = 2x vysSi riziko HF

Kenchaiah S, NEJM 2002; 347: 305-13



Efekt obezity na srdce:
mechanismy navic k hypertenzi, ICHS, DM

Adipose Tissue Ectopic Lipids
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Gadde, KM. et al. J Am Coll Gardiol. 2018;71(1):69-84.



Fenotyp obézniho HFpEF
Zvyseny vliv perikardu a diastolické interdependence
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1 septal flattening u obéznich HFpEF pacientd: RV a LV se perou o prostor v perikardu
Pericardialni limitce pfispiva k narastu PAWP (a PA) pfi zatéZi u obéznich HFpEF

Epicardialni tuk — neni pouze netabolicky, ale u mechanicky problém

Obokata M, Reddy, Melenovsky, Borlaug Circ 2017: 136:6-19



Fenotyp obézniho HFpEF
Na diastolickeé interdependenci se podili i parakardialni tuk
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r=0.88, p <0.001
Adjusted r = 0.85, p <0.001 r =0.15, p =0.54
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Redukce vahy zlepsuje symptomy HFpEF

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

100 pacientt s HFpEF, 20 tydna hypokalorické diety, cviceni, nebo obojiho (2x2 design)
Zména BW: 7% dieta, 3% cvic¢eni, 10% dieta+cvi¢eni, 1% kontrola.
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Jak cviCeni, tak kaloricka restrikce zvySila VO, max, proporcné k poklesu vahy, efekt je aditivni.

Kitzman D, JAMA 2016; 315:; 36-46



Terapie obezity k snizeni KV rizik
Redukcni dieta a modifikace zivotniho stylu

Hypokaloricka dieta 1200-1500 kcal/d zeny, 1500-1800 kcal muzi
+ zvySeni pohybové aktivity cvicenim

~ 5-10% BW redukce

Vest AR: HFSA consensus on obesity and HF: J Card Fail 2019; 35: 380-400

Intensive lifestyle intervention in T2DM or obesity (Look AHEAD trial, n=5145)
1ly: 8.9% vs 0.3 % BMI loss, end: 6% vs 3.5% BW loss
No efekt na MACE: (p=0.5) a HF (p=0.1)
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Table 2. Primary and Secondary Outcomes

and Other Cardiovascular Qutcomes.*

Outcome

Primary outcome

Death from car diovascu lar causes,
nonfatal myocardial infarc-
tion, nonfatal stroke, or
hospitalization for angina

Death

Any cause

Cardiovascular cause

Myocardial infarction
Fatal or nonfatal{
Fatal
Nonfatal

Hospitalization for al

Stroke

Heart failure

ngina

Patients
with Event

821

376
109

354

16
342
390
165
218

Hazard Ratio
(95% 1) P Value

Intervention
Group

Control
Group

no. of events (rate/100 person-yr)

418 (1.92) 403 (1.83) 0.95 (0.83-1.09) 0.51

202 (0.86) 174 (0.73) 0.85 (0.69-1.04) 011
57(0.24)  52(0.22) 0.88 (0.61-1.29) 0.52

191 (0.84) 163 (0.71) 0.84 (0.68-1.04) 0.11
11 (0.05) 5(<0.02) 044 (0.15-1.26) 0.13

183 (0.80) 159 (0.69) 0.86 (0.69-1.06) 0.16

196 (0.87) 194 (0.85) 0.97 (0.80-1.19) 0.79
80(0.34) 85 (0.36) 1.05 (0.77-1.42) 078

119 (051) 99 (0.42) 0.80 (0.61-1.04) 0.10

Look AHEAD group: NEJM 2013; 369: 145-54



Efektivni leCba obezity: bariatricka chirurgie

Laparoskopicky bypass zaludku (RYGB) nebo Sleeve aastrektomie (SG)

Percent Change, % (35% CI)

Laparoscopic Gastric Bypass
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Sleeve gastrektomie:

Bypass zaludku (RYGB): nyni hlavni vykon
|
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BW redukce 25-30% \
y BW redukce 20-25%

tmetabolicky efekt (na DM ledviny)

1 malabsobce (nutrientl, 1éku...)

1 pozdnich chir. komplikakci

(stenozy..) ‘
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Aminian A, Diab Care 2021: 44: 2552-63



Bariatricka chirurgie a prevence KV udalosti

MEDICARE populace

MEDICARE pojisténci co prodélali bariatrickou operaci 2013-2019, 94 885 osob

94 885 obéznich kontrol bez operace — propensity matching

Prdmeér vék: 62 let, BMI: 44, 70% zen
30-d mortality operace: 0,3%

Bariatricka operace snizila celkovou mortalitu, IM i de-novo srde€ni selhani
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Mentias A, et al. J Am Coll Cardiol. 2022;79(15):1429-1437.



Farmakoterapie obezity inkretinovymi analogy

Glucagon-like peptide-1

Zdroj: intestinalni L-bunky
antihyperglykemicky ucinek (efekt na pankreas)
efekt na prijem potravy
Hypotenze, vzestup TF

Blood vessels
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Ussher JR, Drucker DJ. Glucagon-like peptide 1 receptor agonists: cardiovascular benefits and mechanisms of action. Nat Rev Cardiol. 2023 Jul;20(7):463-474.



Farmakoterapie obezity inkretinovymi analogy
alternativa k bariatrii ?

Liraglutid — GLP1 analog, s.c. 1x tydné, slaby efekt
Semaglutid — GLP1 analog, jiz dostupny k leCbé T2DM,
Ozempic/Wegowy s.c. 1x tydné, Rybelsus tbl 1x denné. (NovoNordisk)

STEP-1 trial: n=1961, BMI > 30 kgm/m2
semaglutide 2.4 mg/placebo 1x tydné, 68 tydnu: BW change: - 14.9 % vs — 2.4%

SE: nauzea, prjem, dicontinuation rate 4,5%

Body Weight Change from Baseline by Week, Observed On-Treatment Data
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STEP-HFpEF: vyznamné zlepseni kvality Zzivota u HFpEF s obezitou Wilding et al. NEJM 2021; 384: 989-1002



Lééba HFpEF s obezitou

STEP-H Fp EF trial: Semaglutide in Patients with Heart Failure with Preserved Ejection Fraction and Obesity

529 pts s HFpEF a BMI>30
Long-acting GLP-1 agonist semaglutide 2,4 mg/ 1 tyden s.c./placebo

o """i—-_._.__-_‘_._‘_ _ Placebo
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Change from baseline (screening) to week 52 in CRP

STEP-HFpEF: sekundarni endpointy

Confirmatory secondary endpoints
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Kosiborod MN, et al. Presented at the European Society of Cardiology Congress, 25-28 August 2023

Change from baseline to week 52 in NT-proBNP

Mean change in NT-proBNP (% reduction)
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....semaglutid lé¢i srde€ni selhani

Kosiborod M, ESC Congress Hotlines, 2023



STEP-HFpEF-DM trial
Identicka studie, ale u HFpEF s T2DM

N emagide | STEP-HFpEF-DM trial
TR 616 pts s HFpEF, BMI>30 a T2 DM

" ]‘3” semaglutid 2,4 mg/1 tyden s.c./placebc
e
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Semaglutide u HFpEF:
efekty nezavislé na redukci vahy ??

MysSi model HFpEF; semaglutid s.c.

nebo paired feeding (dieta)
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STEP-HFpEF a STEP-HFpEF-DM:
Pooled analysis

Semaglutide Placebo Estimated between- Odds ratio (95% ClI) p value
group group group difference
(n=573) (n=572) (95% ClI)
Dwal primary endpoints
KCCQ-CSS, points 15.0 (18.0) 7.5 (18.0) 7-5(53t09.8) <0-0001
Percentage bodyweight -11.4% (7-1) -30%(71) -84%(-9-2to-7.5) =0-0001
Confirmatory secondary endpoints
6-minwalk distance, m 16-7 (63-2) -0-3(63-2) 17-1(9-2 to 25-0) =0-0001
Hierarchical composite endpoint® 165 (1-42 to 1-91) =0-0001
C-reactive protein ratio (week 52 to baseline) 0-57 (0-55) 0-90 (0-86) 0-64 (0-56 to 0-72)F  <0-0001
Supportive secondary endpoints
Systolic blood pressure, mm Hg -4-6 (15-7) -1.7 (157) -2.9(-4-9to-0-9) 0-0052
Waist circumference, cm -10-3(8.1) -2.6(8-1) -7-6 (-87 to-6-6) =0-0001
Exploratory endpoints
NTproBMP ratio (week 52 to baseling) 0-78 (0-65) 0-95 (0-80) 0-82 (0-74 to 0-91)t 0-0002
Heart failure events, per 100 patient-years 13 4.9 0-27 (0-12 to 0-56)9 0-0004
100:[/ — Semaglutide group (n=8) HF hospita”zace 10;]7 —— Semaglutide group (n=10) KV uamrti
—— Placebo group (n=30) — Placebo group (n=32)
555 55
_. 50+ s 5.0
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§ (hazard ratio 027 [95% €1 0-12-0-56 ; S g (Mzardratio031[95%CI0-15-0-62)
& 359 £ p=0-0008)
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ACC 4/2024 hotlines

Butler J, Lancet 2024; 403: 1635-48



STEP-HFpEF a STEP-HFpEF-DM:
Pooled analysis

Semaglutide group (n=573) Placebo group (n=572)
n (%) Events (n) Events n (%) Events (n) Events
(per 100 (per 100
person- person-
years) years)
Serious adverse events 90(16%) 161 28.7 159 (28%) 301 527
Adverse events leading to 68 (12%) 92 16-4 39 (7%) 51 8.9
treatment discontinuation
Gastrointestinal disorders 45 (8%) 60 10.7 16 (3%) 19 33
leading to treatment
discontinuation
Cardiac disorders 26 (5%) 31 5.5 70(12%) 101 177
Atrial fibrillation 8 (1%) 8 1.4 15(3%) 20 35
Cardiac failure 3 (1%) 3 0.5 34 (6%) 43 75
Cardiac failure congestive 1 (<1%) 1 0.2 6 (1%) 6 11
Infections and infestations 16 (3%) 22 3.9 44 (8%) b0 105
Serious malignant 8 (1%) 8 1-4 10 (2%) 10 1-8
neoplasms
Acute pancreatitis$ 1(=1%) 1 0-2 1 (=1%) 1 0-2

Vice dyspepsie, zvraceni, GIT intolerance
Méné srdecniho selhani, infekci, arytmii
Stejny vyskyt pankreatitidy, malignit
ACC 4/2024 hotlines
Butler J, Lancet 2024; 403: 1635-48



Farmakoterapie obezity inkretinovymi analogy

GLP-1 receptor agonists
approved for obeslty treatment DUAL RA combinations
semaglutide Weekly SC STEP trials
Liraglutide Daily SC SCALE trials
Tirzepatide gﬂﬁﬁf -1 Phasell  Eilily  NCTO4184622

MONOTHERAPY GIP/GLP-1 Carmot
ENDO-PANCREATIC receptor agonists 5 Zealand
_ Dapiglutide GIP/GLP-2 Phase| NCT04838405

dual RA Pharma
Cagrilintide Phase NCTO3856047 .
o AMG133 CPReCepOr MO0  praso|  Amgen  NCTOHTSTOR
Zealand
79839 AMY RA Plasel g’ NCTO5096598

TRIPLE RA combinations

Amylin agonist LA AMY RA Phasel  HilLilly Not available
DUAL RA combinations PANCREATIC-ENTERO-ENDOCRINE receptor
DACRA QW I AMY/CAL RA Phasel  HiLilly Not available

GIP/GCG/GLP-1

Retatrtice /%> Phasell  EiLlly  NCTO4881
AMY/GLP-1 Novo

ORAL MONOTHERAPY Ggrisema WO prason SOR NCT03600480

ORAL GLP-1 receptor agonists Pemvidutide Eﬁaﬁmﬁf Phasall  Alimmune  NCTOS295875

Semagutide G-IRA  Phasell NovoNordisk  NCTOSO35095 1
BUSEI06  qany | el iR NaweETT

Danuglipron smGLP-1RA  Phasell Pfizer NCT04707313

GCG/GLP-1 Novo
LY3502970 GLP-RNPA  Phasell EliLlly NCTosos1s79  NN92TT dualpa Phasel ik NCT03308721

Jastreboff AM, Kushner RF. New Frontiers in Obesity Treatment: GLP-1 and Nascent Nutrient-Stimulated Hormone-
Based Therapeutics. Annu Rev Med. 2023 Jan 27;74:125-1309.



Farmakoterapie obezity inkretinovymi analogy

Retatrutide: tripple-agonist: GLP-1, GIP a glukagonovy receptor
s.c. 1x tydné, studie faze 2

Placebo Retatrutide, Retatrutide, Retatrutide, B Retatrutide, B Retatrutide, B Retatrutide,
1 mg 4 mg (ID, 2 mg) 4 mg (ID, 4 mg) & mg (ID, 2 mg) & mg (ID, 4 mg) 12 mg (ID, 2 mg)

Changes in Body Weight
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Weeks since Randomization

AZ 24% redukce BW !

Jastreboff AM, et al. Triple-Hormone-Receptor Agonist Retatrutide for Obesity - A Phase 2 Trial. N Engl J Med. 2023;389(6):514-526.



Zavery
Obezita a jeji konsekvence bude hlavni rizikovy faktor HF v nasledujicich
letech, nutna prevence
K redukci rizika HF u osob se zavaznou obezitou (BMI > 35) je nutné vyrazny

pokles vahy (> 10-15 % BMI), lifestyle modification obvykle nestaci

Bariatricka chirurgie redukuje vahu o 20-30% BMI,
snizuje riziko srdecniho selhani o 50-60%, celk. mortalitu o0 30%
vice bariatrickych center i pro rizikové pacienty !

Nova inkretinova analoga (GLP1, GIP) se efektivitou zaCinaji blizit bariatrii
Snizuji symptomy, zlepSuji QoL a riziko hospitalizace pro HF u HFpEF
otazky: jak funguji u osob s HFrEF Ci pokocCilym selhanim ?

dlouhodoba ucinnost ? Off target uc€inky ?
cena, dostupnost ?
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