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Type of HF HFrEF HFmrEF (mid-range) HFpEF
I | Symptoms % Signs* Symptoms # Signs’ Symptoms # Signs®
g 2 | LVEF <40% LVEF 40-49% LVEF =50%
- 3 [ |. Elevated levels of natriuretic peptides®; | Elevated levels of natriuretic peptides’;
= 2. At least one additional criterion: 2. At least one additional criterion:
v a. relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).

Type of HF

HFrEF

HFmrEF (mildly reduced)

HFpEF

Symptoms +
Signs

Symptoms + Signs

Symptoms + Signs

LVEF =40%

LVEF 41-49%

LVEF 2 50%

CRITERIA

Reference

Objective evidence of cardiac structural
and/or functional abnormalities consistent
with the presence of LV diastolic
dysfunction/raised LV filling pressure,
including raised natriuretic peptides

| UEE HE MR |







Qver-activation of
systemic
neurohormeone’

o Cardiac .. MEICI
remodeling CHITHG

Inappropriate remodeling and ‘J
progressive aggravation of LV function

Heart failure*

Natriuretic peptide
system

NPRs <—< NPs

Vasodilatation
Blood pressure
Sympathetic tone
Natriuresis / Diuresis
\fasopressin
Aldosterone

Ribrosis

Hypertrophy

Systemic
neuro-
hormonal
activation

-

Sympathetic

Nervous

System

Epinephrine ay, Bi, B2
receptors

Norepinephrine

Vasoconstriction
RAAS-activity

\fasopressin
Heart rate
Contractility

Sacubitril Valsartan

Renin-Angiotensin-
Aldosterone system

)\ Ang I )—» ATR

Vasoconstriction
Blood pressure
Sympathetic tone

Aldosterone

Hypertrophy
Ribrosis

eceptor; RAAS=Renin-Angiotensin-Aldosterone-System; NPRs=natriuretic peptide receptors;

NP=natriuretic peptide; SNS=sympathetic nervous system

1. Levin et al. N Engl J Med 1998;339:321-8; 2. McMurray et al. Eur J Heart Fail 2013;15:1062-73; 3. Nathisuwan and Talbert. Pharmacotherapy 2002;22:27-42; 4.
Kemp and Conte. Cardiovasc Pathol 2012;21:365—71; 5. Schrier and Abraham. N Engl J Med 1999;341:577-85



Reduction in relative risk of

mortality vs placebo

Disease-modifying agent of HFrEF

ACEI *

<

(4.5% ARR;
mean follow up of
41.4 months)

SOLVD!?

ARB *

N4

(3.0% ARR;
median follow-up of
33.7 months)

CHARM-Alternative2

B-blocker * MRA * lvabradine* ARNI* SGLT2i*

T

(11.0% ARR;
mean follow up of

A 4

(5.5% ARR; mean 24 months) For CV death and hHF* ~ PARADIGM-HF® For CV death and hHF
follow up of 1.3 years) RALES? SHIFT® DAPA-HES
SIS EMPEROR-
REDUCED?

Add on to or replace ACEI/ARB or add on to BB

1. SOLVD Investigators. N Engl/ / Med 1991;325:293-302; 2. Granger et al. Lancet 2003;362:772-6 3. CIBIS-Il Investigators. Lancet 1999;353:9-13;
4. Pitt et al. N Engl J Med 1999;341:709-17; 5. Roger et al. JAMA 2004;292:344-50
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CLINICAL PRACTICE GUIDELINE: EXECUTIVE SUMMARY

2021 ESC Guidelines forthe diagnosisand 2022 AHA/ACC/HFSA Guideline for - m 9033 Focused Update of the 2021 ESC

: ; the Management of Heart Failure: - : ;
treatment of acute and chronicheartfalure £y 0 tve Summary Guidelines for the diagnosis and treatment
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2022 AHA/ACC/HFSA guideline for the
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2021 ESC HF Guidelines

FIGURE & Treatment of HFrEF Stages C and O

Management of HFrEF
Step 5 Stap &
Referral for HF

Reassess
labs, health status, specialty cars for : :
and LVEF addlticnal therapy To reduce mortality - for all patients

OIX| 2 EllM - S 4]
| Z 2] M A (ARNI)/
OFX| 2B IF2HE A K| B (ACE)/
CER| 28 M4 B MR (ARB)

HEpxHCHH ™ = SGLT2 2HH

':<_“ .
: \CE-IARNI e Y sl
= LVEF £60% | African American
Jm“ HE RO HEN Z2F(SUE B T 0K O] ST i) patients
ik ]
5 ,‘ EE — h[';;;';)“ _- To reduce HF hospitalization/mortality - for selected patients
=1 »1y survival
= BE SEARHET S750 S40| YOHA UES0| AGHOZ 2aE 2 LVEF <40 — Vokme meriodd
= g Persistent HFrEF NYHA I1-IlT;
= CO/CAT 85" 2= s kb et - ™ Divretics
4 LVEF <35%:; — improved
— HNSR lnc_l QRS
rU E\‘%E,‘OII GHQ 2150 rms with LBEB
B ‘ L::'::“’;‘::‘ SR with LBBB = 150 ms SR with LBBE | 30-149 ms or non LBEB= |50 ms
- (ooge €) 4{ Invest] [ cRD ]
g HEESTE HME7|(ICD Hazy m:::n-l CRFPID CRT-FID
ol HEINE 7152 | 2 (CRT-D/P) =]
o Ischaemic aetiology Non-ischaemic aetiology
-.,‘;_E =R ICD Ico )
o & Eeos
;_(J Atrial fibrillation Arrial fibrillation Coronary artery disease Iron defidency
il 2XF FIHRIE I _Digoxin) __PVI_) CABG ) Ferric arboxymaltose )
2 S S0/ 0 A EEAROIS SRS ALY || Al 20| DS HUNS B, paiehe " Wtetis et ittt e P Ll
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o A& HE SEE 25 2R
v v -
Huj O|HEIRHE (ivabradine) Bl2| Al RS (vericiguat) Cig e For selected advanced HF patients
by b - re) I. o *I (@)
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5 B XS sy 5H | = = 71 | MCSHBTTBIC ) LengtemMCSasOT )
# e o =
- - = =
4 pillar agent
. FRAUTBE (NYHA) IS5 IV B= E5 AT = — To reduce HF hospitalization and improve QOL - for all patients
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4 pillar agent for HFrEF

HAI

1 UEE A HRH SR QXQEAILSH - THIMOIHK (ARN]) Ei QHX|QEIA

HESAHHH| (LMo Sl S CHALEIMZ2AAIHH|), HIEMATSH|, BSI=E|TO0|E
T M (LAHEZE H3H)2 HEE-IEY 25r8A12(SGLT2) 9MH= HMEHA
AMUEN AEHOZ QIS IHYUHE a2A7 B2, BHEXe=E ME2EHOF S, (Class 1, Level of
Evidence A)

2. BEYE X5 = T8 S40| /M= FHH0| BEE0] 40%0/822 2E R0
HFU=S X2 E LX|5t= HS HIDSH} (Class I, Level of Evidence B)

2022 KSHF HF Guidelines
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4|z 23| Ao (ARNI)/
OFX| @ EllAIT2HE A O{ K| (ACEI)/
OFX| QElI A RHXHEHH (ARB)*

SGLT2 HH||

S (BYE 8 E= FOf LHof S7HX])

¥

HE d=X =0 270111 SH0| UALTM HEE0| AEHHL= AT B2
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PARADIGM-HF: Bk dk

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 11, 2014 VOL. 371 NO. 11

Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedb: \.D., Ph.D., and Michael R. Zile, M.D

for the PARADIGM-HF Inv

tors and Committees

s Double-blind randomized treatment period
Randomization

(N=8442 patients)

Single-blind run-in period
S e

Testing tolerability
to target doses of
enalapril and LCZ696

LCZ696 200 mg twice a day

Enalapril 10 mg twice a day

On top of standard HF therapy (excluding ACE
inhibitors and ARBs)

2 weeks 1-2 weeks 2-4 weeks ~ 27 months (event-driven)
*Enalapril S mg twice a day for 1-2 weeks followed by enalapril 10 Primary outcome: CV death or HF hospitalization
mg twice a day as an optional starting run-in dose for those patients Powered for CV death

who are treated with ARBs or with low dose of ACE inhibitor

PARADIGM-HF: Reduction of CV Death or First HF Hospitalization?

HOojAq ARNI &1

40
Enalapril Sudden Cardiac
—_ (n=4,212) Death?
S
: 20
S 30 00
g (HR=0.80, 95% CI 0.68-0.94 P=0.008)
©
C . .
2 9 ED Visit for
) HF3
3
: 30%
()
E 10 (HR=0.70, 95% CI 0.52-0.94 P=0.017)
o
S
% HR 0.80
95% CI(0.73, 0. q .
© b=0.0000004 Stays in Intensive
0 Care®
0 180 360 540 720 900 1,080 1,260 1 8 .
Enalapril 4,212 3,883 3,579 2,922 2,123 1,488 853 236 A)
Entresto 4,187 3,922 3,663 3,018 2,257 1,544 896 249 (HR=0.82, 95% C1 0.72:0.94 P=0.005)
Enalapril)
PARADIGM-HF study design: A multinational, randomized, double-blind, active-controlled, 2-arm, event-driven trial. 8,442 patients with class Il, 1ll, or IV heart failure and an

ejection fraction of 40% or less were randomly assigned to receive either LCZ696 (at a dose of 200 mg twice daily) or enalapril (at a dose of 10 mg twice daily), in addition to

recommended therapy.

Desai et al. Eur Heart J 2015;36:1990-7 McMurray et al. N Engl J Med 2014,;371:993-1004. Packer et al. Circulation. 2015;131:54-61.



PIONEER-HF: /4 M52 2Xoj| A 2] ARNI 21}

Composite of Death, HF re-hospitalization, LVAD, Listing for Transplant

~—~~ 2 -
X
S 0 HR = 0.54; 95% CI 0.37-0.79
2 NNT=13
n'd
o
C
)
>
11|
©
g 17
g 0 [
» Sacubitril/Valsartan De novo HF Worsening chronic HF
> N=440 2, 2,
S _ 0 ——  Sac/val _ 0 ——  Sacl/val
(V4 _g ——  Enalapril _8 — Enalapril
= £
S S
= =
0 L] L] L] L] L] L] L] L] g — g ’O\
0 7 1 2 2 3 4 4 5 2 2E
4 4 8 5 2 9 6 gcl, g1,
. . . 8380 g 2o
Days since Randomization 23 =2
o oC; S o
15 5
S 5]
o o
o o
& —r | &
O T 9% 2 5 & & % 0T 1T % % 3 1%
Téme sihce raBdomization2 9 6 Téne since ra®dombzatior?
N at (days) N at (days)
risk risk
Sacjval 14 14 14 13 13 13 13 13 13 Sachval 29 29 28 27 26 26 25
1 1 1 9 8 8 5 4 2 8 3 0 7 7 1 6
Enal 16 16 15 15 15 15 14 14 14 Enal 27 26 26 25 24 23 21
Velazquez EJ, et al. N Engl J Med. 2018 il neapr 2 2 Z I 2 Q Q Z a il netapt 8 9 0 2 4 1 8




-

1X} 2FX| — ARNI (ACEi or ARB in intolable to ARNI)

. HEE A4 HFH SA0IM HERA AL HFHOR Qs YES ALAT17| Aol ARNIE

BEX|Z2 AISICH ARNIOI LiSFE0] ST ALBE  Bl= 27 URILELIT2E AAT|H|2|

. ARNI E= QIX|QEBMTES AHIHIO) LH2FHO| fIHLE ALSE 4= Bl= 3R AURILQEILS-ZF|

AHHIE CHAM|= HSH} (Class 1, Level of Evidence A)

CIX|QEILHESAHMH E= UXLQEM=ZHITHO| QFEHY FR, JE2A ALY
HETCRZ Q215 YH Y-S F7HH2E LAAF|7| Yo AXLPMTSFAAKA E=
QIX|LEIL-2HAHHE ARNIZ DHIEH AF26IEE A ST (Class 1, Level of Evidence B)
24 Azlz YHE YES Yo o7 AN EYSIHOZ QP E =, QX[ QEIAIHE S A
OHH E= AXLEIM-EHAIHA A ARNIZ X2 E A|ESH= 212 EFYSICH (Class 1la,
Level of Evidence B)

H 1. 9K Qe NS E AotHF|e] AlRtE 2 82

K| LEILF 2 S A XA A%t &(mg) £H 8(mg)
LEZE (Captopril) 6.25 mg 1% 33| 50 mg 1 33
of'=2t= 2 (Enalapril) 2.5 mg 1Y 28] 10-20 mg 14 28]
EA| =22 (Fosinopril) 5-10mg 1 13 40 mg 12 13
2lA| .= & (Lisinopril) 25-5mg 1Y 13 20-40 mg 1 18]
21 = Z 2 (Perindopril) 2mg 1Y 18] 8-16 mg 12 12
240|222 (Ramipril) 2.5mg 1 23] 5mg 1€ 23|
EZt=2t28 (Trandolapril) 0.5mg 1 18] 4mg 1Y 15|
2. QK| QEMS-SRIXIEHI| AlZfR S5 8%

XL F XX AlE &2Hmg) SE 8%(mg)

70| AF2Et (Candesartan) 4-8mg 1 15 2 mg1¥ 18

HIAL2Et (Valsartan) 20-40 mg 1< 28] 160 mg 12 25

EXIEHLosartan) 25-50 mg 14 13] 150 mg 12 18
H 3. ARNI2| A|XZ =25 88

ARNI AlZt 83(mg) S8 83(mg)

AFHIEE/YM2E 48/51 mg 1¥ 28] 97/103 mg 12 23

* 2 AR A o) Ol AR 24/26 me 1Y 23] F A EEF AEE Te{F 4= Q)

2022 KSHF HF Guidelines



ARNI (sacubitrilivalsartan)2 & 7
D= 1%}

Entresto® 50 7| &= 2HCH, 20234E 7&€ 1< (&, 2|2}

. Hex . 3o 7|E
Il £57]50] Motz TR M2 SHXHNYHA class [1~1V) S,
OpA AIER - SHAIA AXT|0| Io-lg-il:l- LIS oy AlEx] Zela! BH=-E(LVEF:Left Ventricular Ejection Fraction)O| 40% O|S}Q! BEXLZ A
EHXHNYHA class IHV)O|A] Al a Rlgto 2 oISt Afat gl AlEx{ o 2 HZTK|Z(H|EFKFEEA], aldosterone antagonist S)2F H-&3510] £0{6t
Qlot AR = Z4a

- &b ACE M| X| &= Angiotensin IT =2 M| XIEHA|2te| HEE 0=
O SHA| ofL|gt

0234 7€

10I=|

S H|Eo d M2 : Fluid overload(X| 2 1HE8Ho| S
- 85 X-ray & ﬂ1lg‘
. 7}4 - NT-proBNP = 1600pg/ml, ol
o o - HCFL ol,o oh 1 Q **oﬂO'—lol-I‘lOE C->|§5I_|g.x|.
A 1,774 78 [2HAF 2 EZ 31,932 /E(30Y), 20 HE A| 30%], VS 0|¢> X[ 0F ZALO
- &2 6A| 2t O] & FALE O K
20233 72125 Cx|Z eAlZt 04 FAIR B
= Zb O|AF Z=AFR 29t
29l T2 A| BXt SEZ 2930 H1E 0| 20% 113 20)]2 012 Tt

- eGFR 230 mL/mln/1




1X}2kX|- Beta blocker

o " 100
3 20 | MERIT-HF # ;g ciBIS Il COPERNICUS
E 1 = Placebo - 1 —
= T = Matoprolol CR/XL E 0.8 - %’ 90 |
= > 0.7 .
- 4| P=.0062 (adjusted) n i
g P = 00009 (nominal) w 0.6 « 80- D "
S 10 n-391 g 0.5 - ;
w N
2 e oy Placebo a 70-
g 5. E 03 | = e.?ﬁgm ; = Covo
-~ @ 024 17 oeer S 60- 1= 2209
s 2 ?
@ 0.1-]  P<.0001 )| P« .00013 (unadjusted)
8 0 R T T Y T T T T T T | | 1 o 0.0 : v | P = 0014 (adjustod)
. T T T T T
0 3 6 9 12 15 18 21 0 200 400 600 800 0 6 B T W R R i
FOLLOW-UP (months) TIME (days) MONTHS
134% montality 134% montality 135% mortality
Lancet 1999;353:2001-7 Lancet 1999;353:9-13 N Engl J Med 2001;344:1651-8
A AaNg 1. A5 SR0IM A8 753 HIEIRITH SR9 83
1. HIEIXIH A= S48 SHAI7 |0 AL AUS F0(7] /510, A EH UEE 2 o2 H HIERXHEEH] A% 8% SE 8%
EEOIAH E0{E A siCh (Class I, Level of Evidence A) Hl4&ZEE (Bisoprolol) 1.25 mg od 10 mg qd
2. R QA HAE Sl ARM X2 S0V} ASE HERITHS HADEE FI2H|CE, 7IEHIZ & (Carvedilol) 3.125 mg bid 25 mg bid
HEZZE MEHO0|CH (Class I, Level of Evidence A) HEZEE S4HH (Metoprolol succinate) (MY H) 12.5-25 mg qd 200 mg qd
3. 70| O|At SIRIAS LHIZE AFR0| £20| = £ 9IC}. (Class Tla, Level of Evidence B) HIti1 5 (Nebivolol) 1.5 mg qd 10 mg qd

2022 KSHF HF Guidelines



1XI2FH| - MRA

PROBABILITY OF SURVIVAL
=)
N
=)
1

0.50 4 Relative risk, 0

.70 (95 Cl, 0.60-0.82)

-
(=]
o

AL
N

60 -

Spironolactone

Placebo

DEATH FROM ANY CAUSE (%)
N
5
]

Hazard ratio = 0.76 (95% Cl, 0.62-0.93)
50 | P=.008

Placebo

Eplerenone

1 2 3
YEARS SINCE RANDOMIZATION

Steroidal MR agonist/antagonists N idal MR g
Agonist Antagonists N
<0
0 OH 0 0 ~0
(o]
Ho 2 @. ) o™~
g HN N
(o} S o_
Ay @ N
O (o) o} H
Aldosterone Spironolactone Eplerenone Finerenone
1
Physicochemical properties
=3 Tissue distribution/
2 cellular penetration

Binding mode
=> MR translocation/
Degradation

s => Coregulator modulation
=» Differential gene expression

Spironolactone

045 ] P<001 0
9 0
0-00 I T il 1 T T T T T 1 T 1
0 3 6 9 12 15 18 21 24 27 30 33 36
MONTHS
N Engl J Med 1999;341:709-1

H1. 4E7|s0f w2

HFIZE|DO0|E +EX| Z8H|2| MY

N Engl J Med 2011;364:11-21

ory MPH2E HISE] >50 mL/min/1.73 m*  AFPH02EE OIS ] <30-49 mL/min/1.73 m*
x| ¥ 7 2 x| 8% X 8
ALZEYHE 12.5-25 mg 25 mg 12.5 mg 12.5-25 mg
(Spironolactone) 19418 1215, 8228 25| | 1Y E=22Y 15 14 15
of|Zg2= 25mg 12 13] 50 mg 12! 13] 25 mg 2Y 13| 25mg 1 18|
(Eplerenone)
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Curr Opin Nephrol Hypertens, 2015;24:417-24
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Sodium-GLucose co-Transporter 2 (SGLT2) inhibitor

Basolateral membrane
L\
=——= GLUT2

SGLT1/2 - ——ssrtrti''n ﬁ
g © -

Glucose -

Glucose Glucose

KO
Tight ’

junction Na'/K*
pump

Lateral intercellular space

Glucose reabsorption from the glomerular filtrate through a proximal tubule epithelial cell into the blood.
Kidney Int 75:1272-1277, 2009



SGLT2 inhibitor
(Sodium-Glucose co-Transporter 2 Inhibitors)

Glomerulus Proximal tubule Distal tubule Collecting duct

SGLT2
reabsorption inhibitor

Loop of Marked
Henle increase in
» Plasma glucose concentration: 5-5.5 mmol/L glucose

» Plasma filtered: 180 L/day

*  Glucose filtered: ~320 g/day
*  Glucose excreted: ~70-119 g/day (equivalent to ~280-476 kcal/day)

excretion

SGLT: sodium-glucose co-transporter.
Figure adapted from: Bailey CJ. Trends Pharmacol Sci. 2011;32:63-71.



CV outcome trials(CVOT) In T2DM

SAVOR-TIMI 53
Saxagliptin
N=16,492
1222 3P-MACE

EXAMINE
Alogliptin
N=5380
621 3P-MACE

In December 2008, the US FDA issued

guidance to industry for evaluating
CV safety in diabetes drugs

¥ Industry should demonstrate new therapy

will not results in an unacceptable increase in

CV risk

= Investigational agent: The upper bound of the two-sided

95% Cl of the risk ratio should be <1.8

TECOS!
Sitagliptin
N=14.671
1690 4P-MACE

Guidance for Industry

if Health and Human Service

EXSCEL'
Exonatide QW
N=14,000
21591 3P-MACE

77777777 |

LEADER
Liraglutice
N=9341
2611 3P-MACE

FREEDOM™ DECLARE-TIMI 58'
ITCA 650 Dapaglifiozin
N=4000 N=17276

4P-MACE 21390 3P-MACE

CARMELINA™!
Linagliptin
N=8300
4P-MACE + renal

CAROLINA®Y
Linagliptin vs SU
N=6000
2631 4P-MACE

OMNEON"!
Omarigliptin
N=4202
4P-MACE

>

2013 2014 2015 2016 2017 2018 § 2019 2020
ELIXA CANVAS-R CANVAS HARMONY Outcomes'" . g
y ~ Ertugliflozin CVOT
Lixisenatide Canaglifiozin Canagliftozin Albiglutide N=3900
N=6068 N=5875 N=4418 N=9400 IP.MACE
805 4P-MACE Albuminuna 2420 3P-MACE 3P-MACE =
EMPA-REG OUTCOME SUSTAIN-6 PIONEER-6" CREDENCE REWIND'
Empaglifiozin Semaglutide (inj) Semaglutide (oral) Canagliflozin Dulaglutide
N=7020 N=3297 N=3176 N=3700 =9622
772 3P-MACE 3P-MACE 3P-MACE Renal + 5P-MACE 21067 3P-MACE

B DPP-4 inhibitor

I SGLT2 inhibitor

B GLP-1 receptor agonist

The NEW ENGLAND JOURMAL of MEDICINE
Empagliflozin, CV Outcomes,
and Mortality in T2D

Bemard Zinman, M_D., Christoph Wanner, M.D c.D
David Fitchett, M.D., Erich Bluhmki, Ph.D
Michaela Mattheus, Dipl. Biomath.
Odd Erik Johansen, M.D., Ph.D., Ha
and Silvio E. Inzucchi, M_D., for the OUTCOM

Significant relative risk reduction

CV Death All-cause Mortality

3P-MACE

\'g
¢ |
T

Nephropathy™

e



CVOT trials of SGLT2 inhibitors — Class effect

Patients with event (%)

Patients with event (%)

EMPA-REG OUTCOME

HR, 0.65
(95% €I, 0.50, 0.85)

Placebo
== Empaglifiozin

v v v 8l

6 12 18 24 30 36 42 48
Month
DECLARE-TIMI 58
HR, 0.73
(95% CI,0.61, 0.88)

Placebo
= Dapagliflozin

L)

180

Ll

360

L) Ll L

S40 720 900
Day

1080 1260 1440

Patients with event (%)

Patients With Event, %

CANVAS Program

HR, 0.67
(95% €1, 0.52, 0.87)

Placebo
== Canaglifiozin

0 26 52 104 156 208 260 312 338
Week
VERTIS CV
HR, 0.70

(95% €1, 0.54, 0.90)

Placebo
== Ertugliflozin

L L T L]

36 48 60
Month



SGLT2 inhibitor 2| cardiac benefit 7|

Glycosuria’

Increased

uricosuria

Reduced
plasma

Na*/H+*
exchanger?

Reduced
blood

Increased
mitochondr
ial

Tubuloglo-
merular

volume pressure feedback calcium
Reduced | 1
glucotoxicit
y Rgduge Increased Reduced iz
s oxidative . arterial
& utilisation - haematocrit preload stiffness
inflammatio
Increased Reduced
oxygen myocardial
delivery wall stretch
\ \ \ \

Additional CV benefits

Heerspink HJL, et al. Circulation 2016;134:752—72; 2. Baartscheer A, et al. Diabetologia 2017;60:568—-73.



SGLT2 inhibitor =& trial

Normal
ventricular
function

Bhatt DL, et al. Cell Metab 2019;30:847

Type 2 diabetes Diabetes and non-diabetes

Preclinical (subclinical) Clinical stage
stage of the disease of the disease

Detectable cardiac

involvement

0 Years 10 Years 18-20 Years
EMPA-REG OUTCOME EMPACT-MI
2015 2024
CANVAS Program DAPA-MI
2017 2023

DECLARE-TIMI 58

2019

CREDENCE

2019

VERTIS-CV

2020

HF prevention

DAPA-HF

2019

EMPEROR-Reduced
2020

EMPEROR-Preserved

2021

EMPULSE

2021

DELIVER HFpEF
2022

HF treatment

End-stage
heart failure
HFrEF
HFpEF
AHF
HFpEF



SEE A4 A5 EX0AM

Dapagliflozin: DAPA-HF trial

1004 297 Mazard ratio, 0.74 (95% CI, 0.65-0.85)
%0 { ¢ P<0.00]
; 80 l 204
70 154 g
& 4 / Worsening HF + CV death
. 104 0
i . | 26% RRR
§ A0 5 /
- 04— ' 1 T 1 1 |
y 0 3 6 9 12 15 18 21 24
3 20
v}
10
0 - v '
0 ) 6 ) LS ] 1
Months since Randomization
No. at Risk
Placebo 2371 2258 216} 2075 1917 1478 1096 593 210
Dapaglifiozin 237} 2305 2221 2147 2002 1560 1146 612 210

Empagliflozin: EMPEROR-Reduced trial

P

e

| 25% RRR

[stimated Comulative Incidence (%)
. - ¢ ~ - 2 &

Days since Randomization



A MR 2HX10]| A
/Al | 2 2F A eyent ZHA 2 1}

3Es BEE A5 XA
Empagliflozin: EMPEROR-Preserved trial

100+ 23 [Hazard ratio, 0.79 (95% Cl, 0.69-0.90)
P<0.001 Placebo
90+ 20
5,988 patients with 80~ i
HFpEF (EF240°/0) with g 70 Empaglifiozin
NYHA Fc lI-IV and g o 104
elevated natriuretic 3 o | 21% RRR
peptides il
§ ‘0"‘ o 1 T T T L} L] T T T 1 T 1
0 3 6 9 12 1S 18 21 24 27 30 33 136
5 30+

0 -y T 1 T T T T T T T T |
0 3 6 9 12 15 18 21 24 27 30 33 16
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 2491 2134 1858 1578 1332 100§ 709 402



Current role of SGLTZ2 inhibitor

Multi-system effects of SGLT-2 inhibitors

Heart failure Type 2 diabetes Chronic kidney disease
Y Y L4
Reduces heart failure hospitalizations Improves glycemic control, and Reduces decline of glomerular
Efficacy and cardiovascular mortality across decreases risk of cardiovascular death filtration rate and risk of renal and
the complete ejection fraction spectrum in patients at high cardiovascular risk cardiovascular death
Drugs currently papaglifiozin, empaglifiozin Canagllf.lnzlr.l, dapaglfﬂnzlrn, Canagliflozin, n:!apa'ngﬂnzln,
approved empagliflozin, ertugliflozin empagliflozin
Class 1 Recommendation: Designated first-line therapy in
Chronic stable heart failure with addition to metformin in patients Class 1 Recommendation:
Key guideline reduced ejection fraction with type 2 diabetes at high Type 2 diabetes and chronic kidney disease
recommendations class 2A Recommendation: cardiovascular risk, including patients in patients with estimated glomerular
Chronic stable heart failure with mildly with chronic kidney disease and filtration rate >20 mL/min/1.73 m*
reduced and preserved ejection fraction heart failure

Int J Heart Fail. 2023 Apr;5(2):82-90
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(Class I, Level of Evidence A)

i SEIRP9 BAHg0| AR

o] 7FAb2h (2024.2~)

215t YH = UEHEA ALS Z2AZ17] Al
LEE-ZCY ZS4+EH2(SGLT2) LM (empaglifiozin &= dapaglifiozin) &

olglelli= okt A
EAIZH 10 1

SERER

> 1 L = =
=7|50| X5t= Phd A5 F (NYHA Fe lI~IV) &, LVEF <40%
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oA Qokols A QYHAE AP
Empagliflozin
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(stable dose)S.® Fof F<1 7§

+ ¥F2|8: ACE A4 =+ Angiotensin I 83 apgha] ==
sacubitril - valsartanS- WEEXPHA, aldosterone antagonist 53} &

¥ £ obll: U A%A REARg W] Foig

7150l Asha v A% $AHNYHA class O~
V)& #F4 8sE(LVEF: Left Ventricular Ejection
EFARE VA §3

-o} aH_
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L-2F(stable dose) 0.2 Fof Q1 H$-

=

antagonist 5 ¥ &

O FHAA FZ7)%50] Asty 4 AEA A (NYHA class
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FEA A

+ MFX|7: ACE 944l =3+ Angiotensin II
i aldosterone]
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HZE Y2201 78T 40| YOTIA UIEE0| X4XOR2 LAS AL
ICD/CRT 85" 4E

‘ HSE0l oY

ASSTE HMS7|(ICD) = NESEESY
A A S 7| 2% 2 (CRT-D/P) s 2ig

5 K&
‘ F o8}
2Rt FIX|=
SES0|TA Y Al HFEX 20 75110 A58 || AYs 20| 2R HUAS &AL
29 U471 708] 0|42 X} o3l Y|O| HRFH Xt HEX|=20x 25511 30|
&= sS85 25 84
v v >
o|dt=2tH (ivabradine) t| 2| A| 722 (vericiguat) CjR
5o X%

e Q"V \éﬁ s

FRUME (NYHA) 7I5E3 IFV EE 55 48]

A BEYX|(LVAD), HE0|4 £ A3iX|= x|z fXl
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Vericiguat

Oral soluble guanylyl cyclase stimulator

CENTRAL ILLUSTRATION Therapies Targeting the Nitric Oxide-Cyclic Guanosine
Monophosphate-Phosphodiesterase Pathway

Inflammation/ ARNI > autologous NPs
« Ischemia (HFrEF) 3

The NEW ENGLAND
JOURNAL o MEDICINE

(HFpEF) ANP/BNP/CNP
Diabetes, obesity, [ 1 !
S |l
A SN ALY AR
<GC NPR-A'-  NPR-B =  NPR-C
HO EEREEI pecll | Bl
Oxidative *’ GTP GTP
stress

PDE-3/PDE-5 > GMP

v v
s

{Hypertrophy
{Fibrosis
{Inflammation ¥ Inﬂammatlon i Fibrosis
“SW&, 1 Coronary blood flow {Vasal tone tRenal blood flow
+ LV compliance { Vasodilation tRenal protection J
' VA coupling 1Vasal remodeling t Diuresis/natriuresis
| Afterload
+ Remodeling 4
WNNVQSGC ﬁ'?mefm sGC "NPR -A/NPR-B | 'NPR-C 'i" PKG
([ n
n
Cardiomyocyte Endothelial cell Fibroblast Smooth muscle cell Tubular cell

ESTABELISHED IN 1812 MAY 14, 2020 VOL. 382 NO. 20

Vericiguat in Patients with Heart Failure and Reduced
Ejection Fraction

VICTORIA trial, |2 T4 4z1E Aot Otd
(LVEF<45%) 5,050 &

HFrEF

A Primary Outcome
0559 Hazard ratio, 0.90 (95% CI, 0.82-0.98)
0504 p=0.02
0.45
040+ Placeba
0.354 Wericiguat
0.30
0.25
197 0.20-
0.54 0.154
¥ o084 0.10-
8 o7 997
g o
1]
=
i
=
=
-
=
3
E
3
w
n'u | 1 1 I 1 1 I 1
0 4 8 12 16 20 24 28 32
Months since Randomization
Mo. at Risk
Placebo 2524 2053 1555 1097 772 559 324 110 O
Vericiguat 2526 2099 1621 1154 826 577 348 125 1
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IV iron replacement in HF trial

EENEELR

M”':ke"tlhaler‘ = FAIR-HF CONFIRM-HF EFFECT-HF AFFIRM-AHF W

2003 2009 2014 2017 2020 2023

& y, ' P / L 2 Y L 2 ‘_:r;

2006 2013 2016 2022

2007
2008

IV ferric carboxymaltose
IV ferric derisomaltose

Oral polysaccharide iron

JACC Heart Fail. 2019;7(1):36-46



Mean cumulative events per 100 patients

Ferric carboxymaltose for iron deficiency at discharge after
AF FI RM "AH F acute heart failure: a multicentre, double-blind, randomised,

controlled trial

« Patient population (n=1132)
» AHF patients with hospitalization with LVEF < 50%
+ |D: ferritin<100 ng/mL or ferritin 100~300 ng/mL if TSAT <20%

* IV Ferric carboxymaltose n=558, placebo n=550

* Primary outcome : composite of HHF + CV death upto 52 week

100 HHF + CV death £ Total HHF
2

90 1 Rate ratio (95% Cl): 0.79 (0.62-1.01); P=0.059 Total Events & 90 Rate ratio (95% Cl): 0.74 (0.58-0.94 Total Event
80 ARR: 15 events per 100 py (73 vs 57) § 80 ARR: 11 events per 100 py (43 vs
| ‘2, 9 | 294
60 293 £ 60 ]
50 1 % 50 217
40 L 407
30 1 _«_‘j 30 ]
20 Placebo g @9 | ___ Placebo
10 ' o FCM § 12 L] L Ll \J Al Al Al L) L] Ll L FICM 1

0 4 12 24 36 52 0 4 12 24 36 52

Time since randomisation (weeks) Time since randomisation (weeks)

. 2020 Dec 12;396(10266):1895-1904.



IRONMAN

» Patient population (n=1137)
« HF patients with LVEF < 45%
« |D: ferritin<100 ng/mL or TSAT <20%

* IV Ferric derisomaltose n=527 placebo n=536

» Primary outcome : composite of HHF + CV death
(mean follow-up: 2.7 years)

Intravenous ferric derisomaltose in patients with heart
failure and iron deficiency in the UK (IRONMAN):

an investigator-initiated, prospective, randomised, open-
label, blinded-endpoint trial

A HHF + CV death Total HHF
Fi ! } hG-1 9 Wl =0 B0 (5% C10-62-1.03); pa0-085
=0 .
v /.
p ' /
f_‘ 40
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/-}.
0 o .
4 i
10 _."' i Fernic dorisomalton iV
.y Lsaral ¢ e
a I’II T T i rr( T T T 1
i} 1 i i ! r | | dq
MNumbier at risk
Farric derdomaliow i 4H5 A0% 237 His LG {5 E- L0 237 His
Usual cane  5GE 4E3 400G 17 By GhE AB2 A0 217 B7
C CV death p  HHF+ stroke/MI+CV death
'||-!|).',, Hlt=0- B0 (G5% C10.6-1.10), p=0.23 /'I-"' HE B L5 GE-1 o
# #
0
&0
z"-!" .
40 .
L . d
ik ) J,-:.___ ’
g L
-~ .-."# _--f.’a'”
- = F .-/
= iy
0 P !
- o
o
0 -'J
T T T 1 T T T 1
o 1 F. i o 1 J 3 a4
Nu rat risk Tirwee Tegemy rarudoomihat i | wear) Tirmw: Froam randamisation (years)
Ferric dermsomaltose 569 488 407 219 By %69 431 3116 194 61
Usual care 568 484 407 229 an 568 418 138 176 G7

. Lancet, 2022;400(10369):2199-2209.
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HFpEF, HFmrEF 0| M 2| X| & T 2f tH 3}

= Djuretics

= MRA - spironolactone
= TOPCAT

ARNI - sacubitril/valsartan ciass I
= Paragon-HF

SGLT2i Class |

= EMPEROR-preserved (empagliflozin)
» DELIVER (dapagliflozin)




ARNI in HFpEF - PRAGON-HF trial

The NEW ENGLAND
JOURNAL o MEDICINE

OCTOBER 24, 2019 VOL. 381 NO.17

SSSSSSSSSSSSSSSSS

Angiotensin—Neprilysin Inhibition in Heart Failure
with Preserved Ejection Fraction

5.D. Solomon, J.J.V. McMurray, |.S. Anand, ). Ge, C.S.P. Lam, A.P. Maggioni, F. Martinez, M. Packer, M.A. Pfeffer, Angiotensin—Neprilysin Inhibition in Heart Failure

B. Pieske, M.M. Redfield, J.L. Rouleau, D.J. van Veldhuisen, F. Zannad, M.R. Zile, A.S. Desai, B. Claggett, P.S. Jhund

S.A. Boytsov, ]. Comin-Colet, ]. Cleland, H.-D. Diingen, E Gnncal-.fe‘sovd,;lll'CK.;LEI-.TZI%aFrvrzr-rLSt‘c:{?J::zll\fl, Lelonek, S 5 = o
e e with Preserved Ejection Fraction
lalgr. Sacubitril-valsartan Valsartan
48 2 2 | ,[\ UL 97 mg + 10.3 mg 16.0 mg '» Wi
Vi e (twice daily) (twice daily) [
Patients with =5\ SR NG {
NYHA class II-IV —r |\
heart failure and EF 245% oo - (N=2419) (N=2403) o

Total hospitalizations 894 events 1009 event
\ \Y S

for heart failure and
cardiovascular death Rate ratio, 0.87; 95% CI, 0.75-1.01; P=0.06




HFpEF Of| A{ ARNI 2| 21}

CV death and total (first and recurrent) HF hospitalizations

55—
3 50_'
5 45 valsartan
&£ 404
g o 35+ Subgroup No. of Events/ Rate Ratio
‘g E 30 No. of Patients (95% Cl)
'E = 254 Sacubitril/valsartan Left ventricular ejection fraction
S 20~ <Median (57%) 1048/2495 —a— 0.78 (0.64-0.95)
Q ]154
§ Q. 10 Rate ratio 0.87 (95% C1 0.75-1.01) >Median (57%) 855/2301 _— 1.00 (0.81-1.23)
s £ P=0.058 | | | |
0- 04 046 08 10 2.0
T T T 1 . .
0 1 Z 3 4 Sacubitril-Valsartan Valsartan
Better Better

“of 2 A= EA B! =27 = clinical outcome 0 CHSE =71 2442 S5l Below normal (LVEF<60%) 0| A 2| ¥&H 0|50[ 2173 &[0
2021 O|= FDA 0| Al ARNI 2| &85 2 HFpEF £ =trfjgt,



1. OlHl= S80| Us EA0IM B4 L ZSFE ZFUAZ|7| AohA ALZEHOF BHCF (Class 1,
Level of Evidence C)
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2. HEE-R&Y Z=5+5H2(SCLT2) SAIH (empaglifiozin £ dapaglifiozini= ZxE S5
HHQUO| MEFHO 2 QI5H QI E E= MERA MUS LAM7F|7| 25l £05H= A HOstH.
(Class I, Level of Evidence B)

U ASH SR MYINIS SO MR EEH Y S MR SO| HASERA| REH| CHEt
B AR} X7 LRSI (Class 1, Level of Evidence C)
& ZAM0| QY= AR 0| H| XIS 7t LWRSICE, (Class I, Level of Evidence C)

. HEE-ZEY S5+8AH2(SGLT2) XAl (empaglifiozin E= dapaglifiozinye Sk

3. SHX|QEIMA2H-HITH2|MN HHH (ARN)E METHOZ Q15 ) = MEXA MUS 2
0|7 5K F05t= 242 EFSSICE (Class Ia, Level of Evidence B)

4. AX|QELSBH-HIZ N AHH (ARN)E HRTCZ Q15 Y E= HEEA AYS

4, AR LEMTSZTAAFK E= AX|LEMSEHRTHH= YR QU5 UH E= JEHA
AMUS LAAM717| Ao A8dhs AS 1128 4= QUCL. (Class IIb, Level of Evidence C)

5 HIEfRITAE SEE Fx 24 4R SA0M JRHez QIE Y E= HE8A A2
20]7] YoM AESH= AS 12{& 4 QIC}. (Class 1b, Level of Evidence C)

6. BRIASE|T0|E =2 LM (YZAHE 2EH )= dRHC=Z Q8 Y8 T= HEHA
AE B0|7| 2IoM MBdl= 20| =20| E 4 QUL (Class 11, Level of Evidence B)

=0]7| 25N E0jeH= A2 =20 = 4 ULt (Class Ila, Level of Evidence B)
. QX|QEIMSEH|XITHA| E= QAUXQEIMTSIS AANMI= MRETHOZ QISH I E= MEEA

tH

o
HAHQUO| HEHOZ Qs Y E= MEHA AMYS ZAAF|7] 2l F0EH= A4S HOSITY,
(Class I, Level of Evidence B)

AMUS ZAA7|7] 4o AF8S 1124& 4= QUC}. (Class ITh, Level of Evidence C)

| HELRITHRIS AISEY AISS ZHAAI7]7] 98l AFRS {8 4 QICh (Class IIb, Level of

Evidence C)

. GRISE|TO0IE £84 ZM (UTAHEZ ZEH)= HFH22 Q5 Yol TE= HEH

A2 ZAAF|7| SH AHR S T12{& 4~ QUL (Class ITh, Level of Evidence C)

2022 KSHF HF Guidelines



Studies are ongoing on GLP-1 agonist in

HFpEF subgroup

4
R 4
Question

What is the impact of semaglutide on obese
patients with HFpEF compared to placebo?

Inclusion Criteria

o NYHA Class II-ly  atleastoneof:

e elevated LV filling
pressures
» hospitalization for HF
« BMI of >30kg/m2 & echo abnormalities
Y * elevated BNP & tx w
..‘ e LVEF >45% diuretics OR echo
abnormalities

* KCCQ-CSS <90

Exclusion Criteria
» diabetes

« gain of >5kg 90 days before
screening

, STEP HF-pEF Trial

.‘ .
.o,.-'.." ‘T Semaglutide|Treatment Effect in People With Obesity and HFpEF
R 4

Kosiborod, et al. 2023. NEJM. DOI:10.1056/NEJMoa2306963

Methods

Multinational, double-blind randomized
study

frza]
52 weeks of therapy

NN

semaglutide vs placebo

n=263 n=263

Conclusion
In HFpEF, semaglutide improves weight-loss
and HF symptoms & may help improve
functional status and exercise capacity

created by Kevin Cyr, MD & edited by Kate Alta, DO

s T
RS J

NERDS

Primary Outcomes
e Change in KCCQ-CSS
16.6 vs 8.7 (p < 0.001)

e Change in body weight
-13.3% vs -2.6% (p < 0.001)

Secondary Outcomes
* Change in 6-min walk:
vs 1.2 min (p < 0.001)

* Percentage reduction in
NT-proBNP:
vs -5.3 (p <0.05)

» Hospitalization or urgent
visit for HF
vs 12 events (p < 0.05)




The NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812

SEPTEMBER 21, 2023

VOL. 389 NO.12

Semaglutide in Patients with Heart Failure with Preserved
Ejection Fraction and Obesity

M.N. Kosibored, S.Z. Abildstrem, B.A. Borlaug, J. Butler, S. Rasmussen, M. Davies, G.K. Hovingh, D.W. Kitzman,
M.L. Lindegaard, D.V. Mgller, S.J. Shah, M.B. Treppendahl, S. Verma, W. Abhayaratna, F.Z. Ahmed, V. Chopra,
J. Ezekowitz, M. Fu, H. Ito, M. Lelonek, V. Melenovsky, B. Merkely, ]. Nufiez, E. Perna, M. Schou, M. Senni, K. Sharma,
P. Van der Meer, D. von Lewinski, D. Wolf, and M.C Petrie, for the STEP-HFpEF Trial Committees and Investigators®

A Change in KCCQ-CSS
184 |
164 "B 166
g Sernaglutide L . . :
= 14 ! Estimated difference, 7.8 paints
a 124 ! {95% Cl, 4.8 to 10.9)
m 5 | P<0.001
EZ 10 -
= L 4 87
E8 8 : -
& 6 |
= 4 :
w 2 i
0- T T T - 1
V] 20 36 52 52=
Weeks since Randomization
No. of Participants
Semaglutide 263 249 225 243 263
Placebo 266 242 217 237 266
B Change in Body Weight
u_
E & & -
...2. —4i i -26
& -7 Estimated difference, 10.7 percentage points
52 (95% CI,-11.9to -9.4)
55 10 P<0.001
b lutid
E’m Semaglutide & -133
o -154
e
&
-20 T T T T T T T T T T 1
0 4 & 12 16 20 28 36 44 52 52*
Weeks since Randomization
No. of Participants
Sernaglutide 263 255 254 250 246 252 239 243 240 246 263
Placebo 266 259 249 250 243 246 243 239 233 242 266

A Change in 6-Minute Walk Distance
284
244
204
16+

Semaglutide

Change from Baseline
(m)
=
1

‘Weeks since Randomization

Mo. of Participants
Semaglutide 263 245
Placebo 266 232

B Stratified Win Ratio for Hierarchical Composite End Point

First Heart Failure Event gg

z15-Point Difference in Change in KCCQ-CS5
z10-Point Difference in Change in KCCQ-CSS
=5-Point Difference in Change in KCCQ-CSS

=30-m Difference in Change in 6-Minute Walk Distance

Ties

T 1
52 52%

240 263
225 266

m 215

Estirmated difference, 20.3 m
(959 CI, 8.6 to 32.1)
P<0.001

} 1

W Semaglutide winner
B Placebo winner

W Tie

Stratified win ratio, 1.72 (95% CI, 1.37 to 2.15)

P<0.001

&0 70 20 a0
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Heart failure
prevention

il

Excellent | Period without

>

physical | symptoms

Heart failure

prevention
-+ 1

Heart failure care

function [ -~ N —j >
Gradual
appearance
of symptoms
ymp A
First -
episode ‘c \
11,, \
B ‘I D
Death v :
Time

Ref) Cowie M et al, Improving care in acute heart failure, ESC HF 2014; 1: 110-145
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1. Bui et al. Nat Rev Cardiol 2011;8:30—-41. 2. Maggioni et al. Eur J Heart Fail 2013;15:808-17. 3. Ponikowski et al. ESC Heart Fail. 2014;1:4-25. 4. Kociol et al Am Heart J

013:165:987-994.e1. 5. Cleland et al. Eur Heart J 2003;24:442—63.
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Kaplan—Meier cumulative mortality

1.0

0.8

0.6

0.4

0.2

0.0

0.0

S5I= o

Heart Failure

58 X2l A

=15t admission (n = 14,374)
2nd admission (n = 3,358)
== 310 gdmission (n = 1,123)

=4 gdmission (n =

417)

o=

15t hospitalization: 30-day mortality = 12%; 1-year mortality = 34%

0.5

1.0
Time since admission

1.5

2.0

Ref) Setoguchi S, Stevenson, LW et al. Am Heart J. 2007;154:260-266.
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[ZL R gt S -
LVEF (%) SEUR HYHA class (S}
or on om ow

x| @ [ HE:
Hap o] [ e
FER ) 24 FHY: 1
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Most recent.
The first

@ Ch TR0 o] RISk cile TRt ue.

O g fe o o 2o F¥E O Initiation of Guideline-Directed Medical Therapy (GDMT)
[ BE F4 @47} 37 AH2 HYHSE BREHE O HE7|50 HE%0ID Ba AN BeE Yo 2
O 43t Congestiono] #5913 Euvalemic 60 CRSES O S WoR MYURIIY Y HUE RS Uit B8
[CENEE 3 kg | (Mo Z28 0 Yaun? (= 14000mmHg) O Do)
@SR CE PIE 2F RUKLYAD,
A Classification of HF
oo Ooe IS
Fermarbidiies o AR “OHFEF  CHFmrEF [ HFpEF § [ HFIEF (REF = 40%, 2#EF < 40%)
[ Hypertension 1 Chronic kidney disease *ODenowvo  ADHF
O DM O Dyslipidemia -
[0 Atrial Fibrillation £ Anemia (595 Hb = 13g/dL, 54 Hb = 13g/dL} Etiology of HF
[0 COPDAsthma [0 Orthears | Fpsasty 2 Olschemic [ Non-tschemic

(OCMP OVabwular O Tachycardia induced O Othars: 1

(& REASONS for decompensation resulfing in HF admission (865 A6 25 HSsH e )

[ ACS [Aoute coronary syndrome) [ Poor compliance on diet (esp, salt) [ Medication (e.g. MSAIDs)
[ Arrfiythmia {tachy- or brady-amrhythmia) ] Poar compliance on drug thempy [ Uncontrolled BP
O Infection 1 Renal fallure O Others {7 1&sI2)
@ HF Medication al discharge REASONS for decompensation resulling in HF admission
ACEl or ARB ARNI (Symptomatic despite OMT) Beta-Blocker
L} [mL] [mL}
O 9tiSinat sultable) - e =70 43 O sids(not sultable) - o =700 4= O 2ot sultable) - of2 7)) 4=
1 27|: Bilat RA stenosls, Angloedema, Pregnancy 1. ACEI/ARBHEE or MRA or 03[ =4 wiks 1 Low BP [SBF < 90)
1. 5Cr=3.0 or =100% of basedine 5Cr 2.5Cr=3.0 or= 100% of baseline 5Cr 1 Bradycardia (HR = 50}
3. Hyperkalemia (K*= 5.51 3. Hyperkalemia [K'= 5.5/ 3. Severe asthma
4. Low BP (SBP =90 4. Low BP [SBP =00 5. Sull i fluid overloaded
5. LVEF = 40% 5. LYEF =40% E. LVEF = 40%
E. U2 of ARNI 6. ACEI use within last 36 hours [ etiniphysician's declslon) - ofa 2743
D at2(physiclan’s decision) - o3 & 7jay 43 O ey 2(physiclan’s decision] - of 2 & 708 42 1.90 = 5BP <100
1 15 = 5Cr = 3.0 or Increased(=100%) SCr 1. 15 = 5Cr = 3.0 or Increased(=100%) SCr 250 = HR =60
L5=K =55 L5=K =58 3. COPD exacerbation
3.90 =< 58P =100 3.90 = SBP =100 4. Peripher| vasoular disease
4. other reasonis): 4. other reasonis: 5. other reason(sf:
MRA iMineralcorticold Receptor Antagonist) habradine f5=and=1-]
mL | Om [ - oy =23jof 2 (Indicationis})
Disti2(not sultable) -+ =700 42 [6HI2 (ot suable). o &7/ 4= A e
1. LVEF = 35% 1 HR=T5 bpm lmﬁmgu? vl
1 Low BP (SBP =90) 2. Notin N5R {normal sinus rhythm) + other(sk
lEpeﬁuLemraiK'?Sjl 3. Not on Max. tolerated dose of B8 or not Cx to B8 . i
4. 5Cr= 15 or = 50% of basaline 5Cr 4. Use of ACEI/ARE, BB, MRA for = 4 whks [ oS - O 27008 42
; ~ 5. 27| Severe hepatic Impalmment, Pregnancy 1 Hggal ofd
o
Doteip r‘:i@%ﬁ%ﬁmg 6. LVEF = 40% 7 CHAZDSZ-VASe=1 + only CHFf)
1.5<K'=55 (359 < EF = 408 91 713 S0k, EF < 350 100% 209 3. Ischemic stroke = 12 days
340 = SAP < 100 7. other reasonisl: 4. Hemorrhagke stroke <4 whs
4 History of gymecomastia PRN Diuretics |= Zkg/2dayo/? A% 22 pid) ém’ pa m%‘: "E.f"@
5. other reasonisl: [al] Cope physiclan on

@ Deyice 28 uF
ICD O o2 - o B 43 [ Not applicable - 93 2 AW 4=
1 83 Hste g cost] 1 IVEF = 35%
L Other reasonisk ___ 2. Recent M| =40 days
3. Optimal medical Tx [OMT) for < 3 months
4. Planning PCl ar CABG
&. Planning AVR or Heart Transplantation

CRT 04 DoU2- o BN A4S CNot applicable - o3 220 82
1 8% %%a g cost) L IVEF = 35%
1 Other reasonisk ___ 2. Optimal medical Tx (OMT] for =3 months.
3. QRSd = 130ms (NSR with LBBE or AF}
4. QRS = 150ms (NSR with non-LBEB)
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Withdrawal of pharmacological treatment for heart failure 9@+\ (!)

in patients with recovered dilated cardiomyopathy
(TRED-HF): an open-label, pilot, randomised trial

Brian P Halliday, Rebecca Wassall, Amrit S Lota, Zohya Khalique, John Gregson, Simon Newsome, Robert Jackson, Tsveta Rahneva, Rick Wage, m
Gillian Smith, Lucia Venneri, Upasana Tayal, Dominique Auger, William Midwinter, Nicola Whiffin, Ronak Rajani, Jason N Dungu,

Ol Ak event S 7}

Control group
I Treatment withdrawal group

Event rate 45.7% (95% ClI 28.5-67.2); p=0.0001

Antonis Pantazis, Stuart A Cook, James S Ware, A John Baksi, Dudley ] Pennell, Stuart D Rosen, Martin R Cowie, John G F Cleland, Sanj 50 Eventrate 45.7% (95% C1 28.5-67.2) ¢
40
<
S 30+
[%2]
)
c
2
L 20
10
O — .—I
T T
0 1
Numbers at risk
26 26
Treatment
25 22

withdrawal group

2 3 4 5 6

Months since randomisation

26 26 26 26 26

22 21 16 16 13

Figure3 . Kaplan-Meier curve of time to primary endpoint in randomised phase, according to treatment group

1Halliday BP, et al. Lancet 2019;393:61-73. One patient dropped outat7 days'
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lal lab

[E=TA
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— Institution: PNUH

220061023 2023-08-30 07:04:53 Dept: 25W_E5F
2202101206, 1D:220061023 10-FEB-2022 10:03:22 PUSAN NATIONAL UNIV. HOSPITAL 68.Vaers Female opfrmf
06-JUL-1955 (66 yr) Vent. rate 83 BPM Normal sinus rhythm Rate 61  Atrial-sensed ventricular-paced rhythm pacing tracks p-waves
Femalo Sl:lé":icur:\;!on :;g ::; k‘;g :::;'iilz%mh Block RR 984  No further analysis attempted due'lo paced rhythm
Room: QT/QTc 466/547  ms PR interval 208
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Qr 541
QTc 545
Technician: e AXIS .coenn
Test ind: PRS -;; [ UID : 2308292249 ]
Referred by: Unconfirmed ? 90 [ PID : 220061023 / Date : 2023-08-30 ]
- ABNORMAL ECG - Unconfirmed Diagnosis

ﬂ"VRV"‘“n

e

1l

Sl b 4oBz BB1 285539 GiDut ' ' ' EID:  EDT: ORDER: RE1002 Speed: 25 mmisec Limb: 10 mm/mV  Chest: 10 mmimV F60~ 05-100 HzW INFINITT CIS
Page lof 1



To summarize...
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