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Mi az eloadas celja?

> Osszefoglalni azokat a teendéket, amik az utébbi idében megvaltoztak
De miért fontos ez?
» Sok a beteg — ismerni kell a korszer( diagnosztikat és kezelést
A morbiditasi és mortalitasi adatok valtozatlanul rosszak
= JelentOs javulast hozo uj gyégyszerek jelentek meg
* Orvos és beteg edukacio fontossaga — ajanlasok betartasa
» Haziorvos — kardiologus szoros egyuttmikodese
= Szivelégtelenség ambulanciak?



A szivelégtelenség elo6fordulasi gyakorisaga

e USA!
— Kozel 5 millio SZE* beteg
— Kozel 500 000 uj eset évente
— Kozel 300 000 halal SZE miatt évente
— Osszpopuldcié 1,2-2,0 %-a
* 60 éves felett 6-10 %
* Eurdpa?
— Osszpopuldcié 0,4-2%-a

e Leggyakoribb okok: ischemias szivbetegséeg (60%),
hypertonia (40%)

1. ACC/AHA Task Force, 2001. http://www.acc.org/clinical/guidelines/failure/hf_index.htm
2. ESC Task Force. Eur Heart J 2001;22:1527-60 .



Mortality Among Patients Diagnosed with HF is High

Survival Rates for People With New Onset HF by Year of Diagnosis

100 1980-2000 kozott jelentés mortalitas csokkenés

M e e Sval (a0 O01)

M—PPI‘?{ —4— 5-year survival (Pye,s<0.001)
Despite the availability of

M —4— 10-year survival (Pyns=0.002) therapies with established
efficacy in HFrEF,

T ] ; : , morbidity and mortality
2000 2005 2010 2015 2020 rates remain high?
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Primary care data in the United Kingdom for 55,959 patients aged 45 years and older with a new diagnosis of HF and 278,679
age- and sex-matched controls.

1. Taylor CJ, et al. BMJ. 2019;364:1223. doi:10.1136/bmj.1223; 2. Yancy CW, et al. JAm Coll Cardiol. 2018;71:201-230.




Re-Hospitalization for HF Within 30 and 90 Days

Rate of Re-hospitalization*

30-day re-hospitalization
* 1 in 4 patients with HF are

readmitted within 30 days
of discharge

* ~ 50% of patients are readmitted
within 6 months

EiB A — O0-day re-hospitalization

*Based on a total of 6,669,313 index HF hospitalizations for 30-day, and 5,077,949 index HF hospitalizations for 90-day readmission included
from The National Readmission Database between 2010 and 2017.
Khan MS, et al. Circ Heart Fail. 2021;14:e008335.

ou solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibitec
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Haziorvos (SBO) feladata

A beteg részletes vizsgalata ( anamnézis, panaszok, fizikalis vizsgalat, ekg?)

Mi a fulladas oka? (tuddre vagy szivre fullad?)

Akut, rovid ideje fennallé panaszokrdl van szo, vagy régota ismert a beteg (kronikus szivelégtelenség akut
exacerbacioja)

A panaszok nagyon megtévesztoek lehetnek — diureticum proba

Ne tuddgyogyaszhoz kuldjuk el6szor a beteget — kivéve ha egyértelmien pulmonalis ok all fenn
NT-proBNP vizsgalat (HO-nak kellene, nem a korhazban)

Kardiologiai vizsgalatra kuldés



szisztolés
szivelégtelenség

diasztolés
szivelégtelenség

terhelésre fulladas 85 % 96 %
éjszakai fulladas 55 % 50 %
1égzési zavar fekve 60 % 73 %

tag jugularis véna 35% 46 %
tiidopangas jelei 72 % 70 %
S3 galopp 45 % 65 %
S4 galopp 45 % 66 %
majmegnagyobbodas 15 % 16 %
oedema 30 % 40 %
nagy sziv a mellkas rtg-n 90 % 96 %
magas pulmonalis nyomas 75 % 80 %




A pangasos szivelégtelenség Framingham-kritéeriumai

Major kritériumok:
— paroxizmalis éjszakai dyspnoe vagy orthopnoe,
— telt nyaki vénak,

— pangasos szdrtyzorej,

— cardiomegalia,

— akut pulmonalis oedema,

— tel6dési galopp,

— ndvekedett vénas nyomas (>16 vizcm),

— |pozitiv hepatojugularis reflux.

Minor kritériumok:
— alsé véqtagi oedema,
- |éjszakai kéhoges,
— effort dyspnoe,
— hepatomegalia,
— hydrothorax,

— vitalkapacitas-csdkkenés (a maximum 1/3-ara),
—[tachycardia (> 120/perc).

Major vagy minor:
— tébb mint 4,5 kg-os testsulycsdkkenés 5 napos kezelés hatasara.

A diagnézishoz két major, vagy egy major €s két minor kritérium
szlkseges.




A szZivelégtelenseg diagnosztikus algoritmusa
az ESC ajanlasa alapjan

1. SZE gyarndja
= rnizikéfaktorok

® szimptomak
e kdros EKG

2. NT-proBINP: =125 pg/ml

BNP: =35 pg/ml

3. Echokardiografia kéros

v

4. Definitiv SZE
Fenotipus EF szerint

<=40% 40-49% >50%6
HFrEF HFEF HFpEF



Causes for Elevated Natriuretic Peptide Levels

Cardiac

Noncardiac

Heart failure, including RV
syndromes

Acute coronary syndrome
Heart muscle disease, including
LVH

Valvular heart disease
Pericardial disease

Atrial fibrillation
Myocarditis

Cardiac surgery
Cardioversion

Advancing age

Anemia

Renal failure

Pulmonary causes] obstructive
sleep apnea, severe pneumonia,
pulmonary hypertension
Critical illness

Bacterial sepsis

Severe burns

Toxic-metabolic insults, including
cancer chemotherapy and
envenomation

Helping Cardiovascular Professionals
Learn. Advance. Heal.
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Kardiologus feladata



diabetes, ischemic heart disease,
SZE definiciéja| higher severity of HF, more comorbidities,
low adherance to treatments

Progressio;\ ﬂ rogressiorT\

HFrEF HFmMrEF HFpEF
(LVEF<40%) (LVEF 40-49% (LVEF=50%)

)
\_Recovery / \Recovery /

younger, female, lower severity of HF,
fewer comorbidities, optimized therapies




Szisztolés szivelégtelenség kezeléese
EF: <40%



The Four Pillars of Heart Failure
Pharmacological Therapy

MRA SGLT2i
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ESC 2021 Therapeutic Algorithm of Class | Therapy Indications for HFrEF

Management of patients with HFrEF

» Beta-blocker
LI 4 r . MM
2021 —es ESC ajanlas « [DeosgiiomEnpegiioan
* Toop diuretic for fluid retention
(Class 1)
i v !
LVEF <35% and LVEF >35% or device SR and
QRS <130 ms and therapy not indicated LVEF <35% and
where appropriate or inappropriate QRS 2130 ms
ICD “ CRT-D /-P
Non-ischaemic Ischaemic QRS 130-149 ms QRS =150 ms
(Class lla) (Class 1) (Class lla) (Class 1)
l J
4 McDonagh, TA et al., 2021 ESC Guidelines for the diagnosis and treatment of acute
: ; X and chronic heart failure: Developed by the Task Force for the diagnosis and treatment
If symptoms persist, consider therapies of acute and chronic heart failure of the European Society of Cardiology (ESC) With the
with Class |l recommendations special contribution of the Heart Failure Association (HFA) of the ESC, European Heart

Journal, 2021, 3620-3625. By permission of Oxford University Press.

ESC, European Society of Cardiology; ICD, implantable cardioverter-defibrillator; QRS, Q, R, and S waves; SR, sinus rhythm.
McDonagh TA, et al; for the ESC Scientific Document Group. Eur Heart J. 2021;42:3599-3726. Erratum in: Eur Heart J. 2021 Oct 14. 15
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SGLT2 - gatlok



SG LTZ I n h i b it i O n Sodium glucose cotransporter 2

S1 and S2 Segments of

e SGLT2 inhibitors inhibit Proximal Tubule

glucose and sodium
reabsorption in the renal
proximal tubule

Tubular lumen Blood

. . Na/K
90% of gILfcose | e N
reabsorption occurs in the Na* Pump
S1 segment of the renal
proximal tubule

* They are effective at Glucose J —
lowering blood glucose / Glucose >
and body weight in T2D !

_y ] 5 High capacity GLUT2

e Reductions in BP have Low affinity

been observed in clinical
trials



@ESC

Graphical Abstract Selectivity of SGLT inhibitors and possible mechanisms
European Society
of Cardiology

Sites of action (direct and indirect)
SGLT1

of action. FGF21, fibroblast growth factor 21; Ox,

Drugs
SGLT2

* Glomerular arterioles
small intestine

% Renal proximal tubule
‘ Eleart @ Heart, brain and skeletal
#Z” muscle

(g\ Metabolism (@ Metabolism

Late renal proximal tubule

Selectivity 2500x 1200x 250x
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Empagliflozin Dapagliflozin Canagliflozin
Sites and mechanisms of action

% Brush border of the

SGLT1

Sotagliflozin

SGLT2 inhibition SGLT1 inhibition

Afferent arteriole Proximal Heart and Kidney, late renal Brain Gt
constriction convoluted tubule metabolism proximal tubule Heart u
lIntraglomerular d Renal glucose 1 SIRT1/PGC- || Na/H + Renal glucose 1 ROS { Intestinal glucose
pressure absorptlon 10./FGF21 exchange? absorption | Ischaemic absorption
reperfusion injury T
> } Intestinal pH
1 Kldney 1 Glucose and Tgmrcs)fhagy g microbigme
function sodlum excretlon bodles | Ox stress odification
v
TMyocard'z“ t Glucose and 1 Platelet aggregation TGLP- Weight
sodium excretion 1t Plaque stability lGIP lTZDM
.4 ¥
1 Myocardial ischaemia? 2 : 1 Congestion 1 Stroke
—>
1 Ml in diabetes? lCongestion lHF events 1 Mortality 1 OF avene L ™I

Eur Heart J, Volume 43, Issue 45, 1 December 2022, Pages 4754—-4757, https://doi.org/10.1093/eurheartj/ehac417
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The Important SGLT2i HF Trials

Szivelégtelenség vizsgalatok

Number
Entry Criteria Patients/Duration/Drug

EF < 40% | CV death: 9.6% vs

DAPA-HF NYHA Il to IV 4744 pts/18 m 11.5%
NEJM 2019 NT-proBNP > 600 Dapagliflozin | HF hosp: 10.0% vs

No diabetes requirement 13.7%

= < 30% NS CV death: 10.0% vs

EMPEROR-HF el 3&;‘;?;@” i 3730 pts/16 m 10.8%
NEJM 2020 NYHA Il to IV Empagliflozin | HF holsgzs:t/3.2% VS

3%

No diabetes requirement

2D NS CV death: 10.6 vs

SOLOIST-WHF o 1222 pts/9 m 12.5 per 100 pt-years
HF hospitalization e S :
NEJM 2021 No EF _ Sotagliflozin (SGLT1/2 inhibitor) | HF hosp/visits: 194 vs
LAl 297 per 100 pt-years

EF, ejection fraction. 188



SGLT2 inhibitors in ambulatory patients with HFrEF

Patients with and without type 2 diabetes
DAPA-HF EMPEROR-Reduced

CV Death/ HF hospitalization CV Death/ HF hospitalization
T HR 0.75 47 HR 0.75 Placebo
1 (95% Cl 0.65, 0.85) B (95% Cl 0.65, 0.86)
2® P <0.0001 Placebo % 30 P<0.0001
o 0
g’ﬁ' .—-”',‘ § )
£q RRR:25% g B RRR:25% Empagliflozin
2 it 9
e <
5 Dapagliflozin e
Sq Pag § i
0]
(=B 0_.
0 3 6 9 12 15 8 21 24 ; ' ' ' ‘ ' ' , ! ‘
Months since Randomization 0 90 180 270 360 450 540 630 720 810
e BN Bm Wm  m WM we  nm e Days after randomization
Patients at risk
NNT=21 over Placebo 1867 1715 1612 1345 1108 854 611 410 224 109
18.2 months median f0||0W-Up Empa10mg 1863 1763 1677 1424 1172 909 645 423 231 101

McMurray, Solomon, Inzucchi et al N Engl J Med 2019;381:1995-2008 Packer M etal N Engl ] Med. 2020 Aug 29. doi: 10.1056/NE/Moa2022190



Comprehensive Therapy (ARNI+BB+MRA+SGLT2i) vs.
Conventional Therapy (ACEi/ARB + BB)
in a 55-year-old patient with HFrEF

Treatment

Comprehensive therapy
1001 Conventional therapy
Projected mean overall survival
80 - Comprehensive therapy 17-7 years (14.9-20.5)

Conventional therapy 11-4years (9.2-13.5)
Difference (95% Cl) 6.3 years (3-4-9-1)
60 - e

2
3 40- e \
20 - . Ny
Sz, L t:t:t:t 17.7 years
‘S @ 6 B & 8T5 o b, b, 114 years
6.3 additional years of
overall survival

Vaduganathan M et al. Lancet. 2020;396:121-28.



EMPEROR-Preserved Primary Endpoint:

Composite of First Adjudicated HHF or CV Death

Empagliflozin

Composite of CV Death/HHF (Primary Endpoint)

- 25+
100 ' Hazard ratio, 0.79 (95% CI, 0.69-0.50)
" P<0.001 Placebo
1 2 | 21%
80~ -
15+
g 70 " Empagliflozin
8 10
§
x
0 -
£ 50- o
v
5
E 40+ 0 T T T T T T T T T T T 1
3 0 3 6 9 12 15 18 21 24 27 30 33 136
£ 304
v
20+
00 et
0 1 1 I | I I I I 1 I 1 1
0 3 9 12 15 18 21 24 27 30 33 36
Months since Randomization
No. at Risk
Placebo 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681 400
Empagliflozin 2997 2928 2843 2780 2708 2451 2134 1858 1578 1332 1005 709 402

a. AnkerSD, et al. N EnglJ) Med. 2021;385:1451-1461; b. StefanD. Anker, MD, PhD, unpublished data, 2021.

» 5988 patients
randomized

* Median follow-up of
26.2mo

* Significant difference

observed after mean
of 18 d!®]



EMPEROR-Preserved: CV Death
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HR: 0.91
(95% CI: 0.76-1.09)
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Estimated Cumulative Incidence (%)

0 3 6 9 12 15 18 29 24 27 30 IR 3

Months since Randomization
No. at Risk

Placebo 2091 2960 2023 2883 2849 2656 2302 2046 1738 1459 1107 781 4N
Empaglifiozin 2997 2974 2030 2891 2847 2641 2287 2022 1725 1469 1118 794 462

Anker SD, et al. N Engl J Med. 2021;385:1451-1461.

* Modest reduction in
CV death could have
been due to issues
related to study
design

* DELIVER trial results
will provide additional
information regarding
effect of SGLT2
inhibition on CV death

* A smaller percentage

of overall deaths in
HFpEF (vs HFrEF) are

related to CV causes



Dapaglifiozin in Heart Failure with
Mildly Reduced or Preserved Ejection
Fraction
The DELIVER Trial

Scott D. Solomon, MD

Brigham and Women’s Hospital
Harvard Medical School

on behalf of the DELIVER Committees, Investigators, Sponsor and
Participants

, - DELIVER
HARVARD  {fj; Brigham and Women's Hospital University
MEDICAL SCHOOL == Founding Member, Mass General Brigham (]fGlﬂSgOW



Cumulative Incidence (%)

Components of Primary Endpoint

Full Population

25

10 15 20

3

Worsening Heart Failure
(HF Hospitalization + Urgent HF Visit)

HR 0.79, 95% CI 0.69-0.91
P=0.001

Placebo
455 events
7.2 (6.5-7.8) per 100py

Dapagliflozin
368 events
5.6 (5.1-6.2) per 100py

1 2
Years since Randomization

Cumulative Incidence (%)

15 20 25

10

Qa DELIVER

Cardiovascular Death

HR 0.88, 95% C1 0.74-1.05
P=0.17

Placebo
261 events
3.8 (3.3-4.3) per 100py

Dapagliflozin
231 events
3.3 (2.9-3.8) per 100py

1 2 3
Years since Randomization



Quadruple Therapy for HF and Mortality Benefits

R;f;ﬂ’;';':k 2Year Mortality
None 35%
ARN 28% 5%
BB 35¢% 16%
IMRA 30% 12%
{SGLT2inhibitor 7% 10%

Quadruple Tx 13% 10%

Ty, trsrtment
BassiNS, ctal. JAMA Cardiol 2020.5:948 951




Consensus

Focus is On 4 Foundational Drugs and Add Drugs Rapidly

Rapid Evidence-Based Sequencing of Foundational Drugs for HFrEF

Conventional Sequencing Rapid Sequencing

Il ACE inhibitr or angiotensin receptor blocker [l IESICT ol + SGLT2 inhibitor

J

Step 2

Step 2 Angiotensin receptor
Step 3 Mineralcorticoid receptor antagonist ep neprilysin inhibitor
Step 4 Angiotensin receptor neprilysin inhibitor l
Mineralcorticoid receptor
Step 3

Step 5 P antagonist

Uptitration to target doses at each step All 3 steps achieved within 4 weeks

Typically requires 6 months or more Uptitration to target doses thereafter

Creative Commons Attribution License 4.0: Packer M, et al. Eur J Heart Fail. 2021;23:882-894. 14

ou solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited



L LT RIT TS

discharge
STRONG-HF Study o
: 1 assessmentof clinical status, laboratory values
hospitalisation LI | : and NT-proBNP concentrations
[ e L L Lt § | Precccccccsccsnrccsssssnssccaseccsssssansnannenanae *
0000 :
mﬁmﬁ ' Weekl  Week2  Week3 Week 6
| I ! Safety  Safety  Safety Satety
Main inclusion Hi Half | :
criteria mtarg::ty _ optimal optimal By
; : COMT* COMT rimary

« Patient with care dose : endpoint
AHF ready to be ‘:
discharged [

+ No Or sub- Randomized 1:1 i 90-ay reﬁiﬁg of
optimal dose N=1078 (1800 planned) | follow-up all-cause
of GOMT* : mortakty

« Pre-gischarge :

NT-proBNP** Usual i Follow-up and therapy adjustments per
> Isgrﬂ pg/mL care {1 physician's usual practice

*ACEI/ARB, ARNi, BB vagy MRA; **NT-proBNP-kritérniumok a perziszialo pangasra ACEl, angiotenzin-konvertalo enzim-
gatlok: AHF, akut sziveléglelenség: ARB. angiotenzin receptor blokkolok: BB, béeta-blokkolok: GDMT, iranymutatas-
vezerelt orvosi terapia; HF, szivelegtelenseq: MRA, mineralokortikoid receptor antagonistak: NT-pro8NP, N-terminalis pro
b-lpusu natriuretikus pepud
Mebazaa A, et al. A Lancet. 2022; S0140-6736(22)02076-1.



STRONG-HF Study Ered mények

A magas intenzitasu gondozasi csoport: 34%-o0s relativ s 8,1%-0s abszolut
kockazatcsokkentés (ARR) a halal vagy szivelégtelenseg kombinacioja esetén. '

CV (cardiovascularis) , . Az 6sszes okozta
o HF visszafogadas o
halalozas halalozas

E/DE 26%-Kal 4b%-kal 16%-Kkal

alacsonyabb 2lacsonyabb ;1o convabb

Mebazaa A, et al. A Lancet. 2022; S0140-6736(22)02076-1.



(—0] jelszo a HFrEF bazisterapidjaban: akceleralt stratégia a progndzisént

SGLTZgatlo Aldostteron - |
(dapag'ifiozind antagonista’ - |- csokkentd

« 85 8000 85 POSS

-- y °% :

empagitiann) » (MRM RO IB\é:ab!okkolé)i.
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Gyakorlati tanacsok

» Kardiologiai vizsgalat utan visszaérkezo beteg
» a kardiologus mondjon pontos diagndézist — ischemias nem ischemias, hypertonias stb.SZE- cardiomyopathia tipusai
« pontosan hatarozza meg a teenddket (beteg, haziorvos, kardioldgus)
» Szoros egyuttmiikodés sziukséges a beteg — haziorvos — kardiologus kozott — gondozas fontossaga
» NYHA lll.stadium — szivelégtelenség ambulancia — beteg edukacio
» Korhazi kibocsatas utan 1-2 hét elsd vizit — pangas jelenléte, gyogyszer tolerancia, titralas folytatasa
> Haziorvossal kozosen mire kell figyelni?
- anaemia — vashiany- szukség esetén poétlas (ferric carboxymaltose)
- vesefunkcid ( SGLT2 gatldknal 20 ill.30-as GFR esetén évatossag szukséges)
- ionok (hyponatraemia,hyperkalaemia) — folyadék bevitel — rendszeres testsulymérés
- SGLT2 gatlok — genitalis gombas infectio néknél
- vérnyomas, pulzus — orthostaticus hypotonia — diureticum ddézis — szekvencialis nefron blokad,
ivabradin szukséglet
- gyogyszerek toleralhaté szintig torténo feltitralasa (lasd a dézisokat)
- diasztolés szivelégtelenségben a kivaltd okok kezelése (hypertonia, statin stb)
- acut exacerbatio — NT-proBNP mérés (= 125 pg/ml) — biomarker kovetés
- ACE gatlé ARNI csere (36 ora szlnet) — ha az ARNI-t els6ként adjuk, akkor llb indikacié
- diabetesben SGLT2 gatlé adasa (ajanlas szerint 0Ot féle)

Tartsuk be a kezelési ajanlast (ESC 2021-23)



Koszonom a figyelmet




Design Double-blind, placebo-controlled, event-driven RCT I HEART-FID

Chronic HFrEF (EF <40%) Primary Endpoint:
with Iron Deficiency* Hierarchical Composite:
All-cause mortality (12 m)
Placebo (PBO) HF hospitalizations (12 m)

Change in 6-MWD (6 m)
N~ 3014

Visits every 3 mos and
6m 12m dosing every 6 m,
as needed

Top Secondary Endpoint:
CV death or HF hospitalization

1:1
Randomization

FCM

+ “Iron deficiency

Key Inclusion Criteria:

<50 kg >50kg — Ferritin <100 ng/mL or
— 100-300 ng/mL + TSAT <20%
Two doses of 15 mg/kg Two doses of 750 mg
separated by 7 days separated by 7 days « HF hosp (12 m) or ™ NT-proBNP (90 d)
tOnce iron replete, transition to placebo; blinding maintained [>600 pg/mL (NSR) or >1000 pg/mL (AF)]

m Duke Clinical Research Institute Mentz RJ, et al. Circ Heart Fail 2021 ClinicalTrials.gov Identifier: NCT03037931



GLIFLOZINS: CARDIAC EFFECTS

HFrEF/HFmEF HFpEF
& MR (95% CI) HR (95% CI)
O
E Empaglifiozin® — e — 079 (2680 eog 075(DESDBE) @ ODies
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