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* Male, 46™" y.o
* DoE (+), PND (+), Op (+)
* Hx dislipidemia, cigarette smoker, alcohol consumption in moderation

* family history of DCM

* Coronary CT

FBG 108 mg/dL
* Moderate stenosis mid LAD (50%) 1 .11 cholesterol 160 mg/dL
* CAD RADS 3/HRP LDL cholesterol 128 mg/dL
Triglyceride 99 gmdL
Creatinin 1.14 mg/dL
eLFG 77 mL/min/1.73 m2
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Echocardiography

Klinik Gagal Jantung
Sebelas Maret

(Sebelas Maret Heart Failure Clinic)
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Klinik Gagal Jantung

* ARNI 50mg b.i.d titrated D
* Carvedilol 6.25mg b.i.d titrated
 Spironolacton 25mg o.d

* Furosemide 40 iv titrated
* SGLT2i 10mg o.d

e Atorvastatin 20mg o.d

* Acetyl salicylic acid o.d
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What is Recovered EF?
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Consensus Statement

Universal Definition and Classification of Heart Failure
A Report of the Heart Failure Society of America, Heart Failure Association of the
European Society of Cardiology, Japanese Heart Failure Society and Writing
Committee of the Universal Definition of Heart Failure

Endorsed by Canadian Heart Failure Society, Heart Failure Association of India, the Cardiac Society
of Australia and New Zealand, and the Chinese Heart Failure Association

AT-RISK FOR PRE-HEART HEART FAILURE ADVANCED
HEART FAILURE FAILURE (STAGE C) HEART FAILURE
(STAGE A) (STAGE B) (STAGE D)
Patients at risk for HF Patients without Patients with current or Severe symptoms and/
but without current or current or prior prior symptoms and/ or or signs of HF at rest,

prior symptoms or symptoms or signs of signs of HF caused by recurrent
signs of HF and heart failure but hospitalizations despite
without structural, evidence of one of the GDMT, refractory or
biomarker, or genetic following intolerant to GDMT
markers of heart N structural and/or
disease. Structural Heart Disease: functional cardiac

e.g. LVH, chamber requiring advanced

enlargement, wall motion abnormality therapies such as
Patients with HTN abnormality, myocardial <7 ) ‘
’ tissue abnormality, valvular consideration for

CVD, DM, obesity, heart dicease transplant, mechanical
known exposure to | circulatory support, or

cardiotoxins, family Abnormal cardiac function: palliative care
history of e.g. reduced LV or RV .
. v h ventricular systolic function, Heart PerSIStent Heart
card lomyopathy evidence of increased filling Failure in Failure
pressures or abnormal ..
diastolic dysfunction Remission

with GDMT and risk factor modification

Elevated natriuretic peptide
levels or elevated cardiac
troponin levels in the setting
of exposure to cardiotoxins

© @ina.hf | @+62811-190 Universal Definition of Heart Failure, 2021
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Definiton of HF Improved EF

HF with reduced EF (HFrEF):

* HF with LVEF < 40%

HF with mildly reduced EF (HFmrEF):

* HF with LVEF 41-49%

Figure 3. New classification of HF according to LVEF.

©® @ina.hf | M +62811-1900-8855 | & pokjahf@gmail.com

HF with preserved EF (HFpEF):

* HF with LVEF > 50%

HF with improved EF (HFimpEF):

» HF with a baseline LVEF < 40%, a = 10 point increase from
baseline LVEF, and a second measurement of LVEF > 40%

Universal Definition of Heart Failure, 2021
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JACC SCIENTIFIC EXPERT PANEL

Heart Failure With Recovered
Left Ventricular Ejection Fraction
JACC Scientific Expert Panel

FIGURE 1 Changes in LVEF With GDMT in Patients With Heart Failure With a Reduced EF

Jane E. Wilcox, MD,* James C. Fang, MD,” Kenneth B. Margulies, MD,° Dougl

Full Partial
Recovery (EF >50%) Recovery (EF 40%-50%)

LV Reverse LV

Remodeling Remodeling Reverse LV

Remodeling

_ No Functional
Heart Failure Recovery (EF <40%)
(EF <40%)

Patients with heart failure with recovered ejection fraction (HFrecEF) treated with guideline-directed medical and device therapies (GDMT)
may have a complete recovery of left ventricular ejection fraction (LVEF) =50%, partial recovery of LVEF (EF 40% to 50%), or no functional
recovery of LVEF (EF <40%).

Wilcox et al., https://doi.org/10.1016/].jacc.2020.05.075
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TABLE 1 LVEF Improvement in HFrEF Patients

Baseline Medical Definition Baseline Characteristics
First Author Publimtion  Study Therapy of LVEF Associated With
(Ref. £) Year Size (n) Population {=70% Use) Improvement Bimprovement (% LVEF Improvement

Cioffi (Online Ref. 9) 2004 110 Chronic HFrEF Digowin, diuretics  LVEF =51% Absence of diabetes, higher SBP, shorter
duration of HF, nonischemic origin

McMamara (Online Ref. 10) 20M 373 ROCM ACE, BB LVEF =50% Smaller LVIDs, higher SBP, race other than bladk,
higher NYHA class

Merlo (14) 20m 242  Chronic HFrEF ACE, BB, digoxin  Increase in Higher SBP, absence of LEEE

LVEF >10%

Biteker (Online Ref. 11) 20M 24 PPCM ACE, diuretics LVEF =50% Smaller LVIDd, smaller LVIDs, higher LVEF,
smaller LA diameter

Wilcox (Online Ref. 12) 2012 3,994 Chronic HFrEF ACE, BB Increase in Female, nonischemic origin, higher LVEF,

LVEF =10% higher SBP, no digoxin use

Dunlay (Online Ref. 13) 2012 &74  Chronic HFrEF ACE, BB LVEF =50% Mot given

Basuray (5) 2014 187  Chronic HFrEF ACE, BB, diuretics LVEF =50% Female, nonischemic origin

McMamara (Online Ref. 14) 2015 100  PPCM ACE, BB LVEF =50% Smaller LVIDs, nonblack race

Florea (7) 2016 4,410 Chronic HFrEF ACE, diuretics LVEF =40% Fernale, nonischemic origin, higher DBP,
smaller LVIDd, BB therapy,
valsartan therapy

Bermejo (Online Ref. 15) 2017 242  Chronic HFrEF ACE, BB, diuretics LVEF =40% Younger age, higher NYHA class, ACE/BE use,
nonischemic origin, lack of ICD placement

Chang (Online Ref. 16) 2017 318  African-American ACE, BB, diuretics LVEF =40% Higher LVEF, shorter duration of HF,

chronic HFrEF no digoxin use, use of IfH

Lupdn (22) 207 940  Chronic HFrEF ACE, BB, diuretics LVEF =45% Younger age, female, nonischemic origin,
nondiabetic, shorter duration of HF,
higher NYHA class

Kim (Online Ref. 17) 2m7 90  Takotsubo CM Mone LVEF =50% Younger age, absence of hypothyroidism,

shorter QT interval, ACE or ARB use

ACE = anglotensin-converting enzy me inhibitor; ARE = angiotensin receptor blocker; BB = beta blocker; CM = cardiomyopathy; DBP = diastolic blood pressure; HFrEF = heart failure with reduced ejection
fraction; |fH = isosorbide dinitrate and hydralazine; ICD = Iimplantable cardiove ter-defibrillator; LA = left atdum; LBBE = left bundle branch block; LVEF = laft ventricular election fraction; LVIDd = left
ventricular intemal dimension in diastole; LVIDs = left ventricular internal dimension in systole: NYHA = Mew York Heart Association: PPCM = perpartum cardiomyopathy: Ref. = reference; ROCM = ecent
onset cardiomyopathy; SBP = systolic blood pressure.

Gulati G & Udelson JE, JACC heart tail. 2018 Sep

©® @ina.hf | M +62811-1900-8855 | & pokjahf@gmail.com

;6(9):725-7/33. dol: 10.1016/].jcht.2018.05.004.
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Toxic Pathological
Insults Immune
Responses

Tachycardia Excess

Neurohormonal

Activation
Abnormal Reverse

Re COVE rEd E F Energetics Remodeling

Spectrum

Excess
Hemodynamic
Load

The segments of the outmest ring highlight pathophysiological processes implicated by reverse left ventricular remodeling, in particular
clinical settings that comprise the middle ring. Reproduced with permission from Hellawell et al. (16). ALM = acute lymphocytic myocarditis;
AVR = aortic valve replacement; CPAP = continuous positive airway pressure; CRT = cardiac resynchronization therapy; CSD = cardiac support
device; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MVR = mitral valve repair/replacement; RAAS = renin-

15

Wilcox et al. HFrecEF Consensus Recommendations. doi: 10.1016/j.jacc.2020.05.075.

angictensin-aldosterone system.
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Sterile inflammation

HFrEF i i
Toxic necrosis
MlI
Genetic
TDAMPS
PRR Non-PRR  |ntracellular
pathway  pathway  cytokines

Pro-Inflammatory

1 NFKB
™ MAPK
M IFN1

!

“Mneutrophils
1 Pro-inflammatory monocytes

Phagocytosis of damaged cells

M anti-inflammatory monocytes

1 Adaptive immune cells

Vessel formation
Scarring
Anti-inflammatory
A IL-10
1 TGFB
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thophysiology of Worsening EF

Metabolic-risk induced inflammation
HFpEF

T2DM
Obesity
Hypertension
Others

M Systemic inflammation

|l @
g
©

1 Inflammation

Non-sterile inflammation (Viral example)

HFrEF 5

/M Viral clearance
(Phagocytosis) @

Cytokines

M Adaptive immune @
response

Cytokines 1

Persistence
OR
Fibrotic replacement
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HEALTHY HEART FAILING HEART INCREASED

FATTY FATTY DECREASED
ACIDS LACTATE GLUCOSE ACIDS LACTATE GLUCOSE

1 |

GLYCOLYSIS GLYCOLYSIS

70 4

[ eeta |
OXIDATION
N 4

S

]._

* Most of the ATP is derived from fatty * Glucose oxidation becomes the
acid beta oxidation dominant source of ATP
* ATP is mainly used by myosin @ * More ATP is used for ion homeostasis @
ATPase to produce force instead of force production
- DECREASED CARDIAC EFFICIENCY Tuomaninen T, Experimental Cell Research 360 (2017) 12

Fig. 1. Energy production and expenditure in cardiomyocytes of healthy and failing heart. Normally, most of the cardiomyocyte ATP is produced via oxidation of fatty
acids and consumed mainly by myosin ATPase in the contractile machinery to produce the force of heart contraction. In failing heart, metabolic phenotype shifts towards the use of
glucose oxidation. At the same time changes in ion homeostasis reduce the cardiac efficiency, which together with the impairments in energy production leads to insufficient force
production. FATP. fallu acid lranspvorler: MCT. monocarboxulate transporter: GLUT. alucose transporter: OXPHOS. oxidative vhosphorulation.
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GDMT Associated Cardiac Reverse Remodeling
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GDMT on Cardiac Reverse Remodelling

TABLE 1 Cellular and Molecular Determinants of Recovery of LV Function

Aldosterone
Beta-Blocker ACE Inhibitor ARB Antagonists LVAD CRT CcsD

Myocyte defects

Hypertrophy Decreased Decreased Decreased Decreased Decreased Decreased Decreased

Fetal gene expression Decreased Decreased Decreased ND Decreased Decreased Decreased

Myocytolysis Decreased ND ND ND Decreased ND ND

Beta-adrenergic desensitization Decreased Decreased Decreased ND Decreased Decreased Decreased

EC coupling Increased Increased Increased ND Increased Increased Increased

Cytoskeletal proteins ND ND ND Increased Increased ND Increased
Myocardial defects

Myocyte apoptosis Decreased Decreased Decreased ND Decreased Decreased Decreased

MMP activation Decreased Decreased Decreased Decreased Decreased Decreased Decreased

Fibrosis Decreased Decreased Decreased Decreased Increased* Decreased Decreased

Angiogenesis Increased Increased Increased Increased Decreased Increased Increased
LV dilation Decreased Stabilized Stabilized Stabilized Decreased Decreased Decreased

Reproduced with permission from Mann et al. (17)

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; CRT = cardiac resynchronization therapy; CSD = cardiac support device; EC = excitation-
contraction; LV = left ventricular; LVAD = left ventricular assist device; MMP = matrix metalloproteinase; ND = not done.
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JAMA | Original Investigation

Association of Change in N-Terminal Pro-B-Type

Natriuretic Peptide Following Initiation of Sacubitril-Valsartan
Treatment With Cardiac Structure and Function in Patients
With Heart Failure With Reduced Ejection Fraction

James L. Januzzi Jr, MD; Margaret F. Prescott, PhD; Javed Butler, MD, MPH, MBA; G. Michael Felker, MD, MHS; Alan S. Maisel, MD; Kevin McCague, MA;
Alexander Camacho, PhD; lleana L. Pifla, MD, MPH:; Ricardo A. Rocha, MD; Amil M. Shah, MD, MPH; Kristin M. Williamson, PharmD; Scott D. Solomon, MD;
for the PROVE-HF Investigators

IE Left ventricular ejection fraction (LVEF) Left ventricular end-diastolic volume index (LVEDVI)
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Januzzi et al. JAMA. 2019;322(11):1085-1095. doi:10.1001/jama.2019.12821
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JAMA | Original Investigation

Association of Change in N-Terminal Pro-B-Type

Natriuretic Peptide Following Initiation of Sacubitril-Valsartan
Treatment With Cardiac Structure and Function in Patients
With Heart Failure With Reduced Ejection Fraction

James L. Januzzi Jr, MD; Margaret F. Prescott, PhD; Javed Butler, MD, MPH, MBA; G. Michael Felker, MD, MHS; Alan S. Maisel, MD; Kevin McCague, MA;
Alexander Camacho, PhD; lleana L. Pifla, MD, MPH:; Ricardo A. Rocha, MD; Amil M. Shah, MD, MPH; Kristin M. Williamson, PharmD; Scott D. Solomon, MD;
for the PROVE-HF Investigators
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® @ina.hf | M +62811-1900-8855 | €& pokjahf@gmail.com

Change From Baseline in Log-Transformed NT-proBNP, pg/mL

E' Ratio of early transmitral Doppler velocity/early diastolic annular velocity (E/e )
30- ®

o [
(=] [=]
1 1

Change From Baseline in Efe, mL/m?2
T

-10-
-20-
r=0.269
-30 1 T 1 T T 1 T 1
-5 -4 -3 -2 -1 0 1 2 3

Change From Baseline in Log-Transformed NT-proBNP, pg/mL




The 3rd Indonesian Symposium on Heart Failure and Cardiometabolic disease 2023

. Table 2. Change in Cardiac Remodeling Measurements From Baseline to 6 and 12 Months After Initiation of Sacubitril-Valsartan

in All Study Participants®

All Patients
Baseline Value, Median 6-mo Value, Median LS Mean Change 12-mo Value, Median LS Mean Change
(25th to 75th (25th to 75th From Baseline at 6 mo (25th to 75th From Baseline at 12 mo
Percentile) Percentile) (95% CI) Percentile) (95% Cl)

LVEF, % n=757 n=716 n=648
28.2 34.1 5.2 37.8 9.4
(24.5t032.7) (29.0 to 39.65) (4.8t05.6) (32.3t0 45.2) (8.8t09.9)

L‘UEDM;I, n=756 n=716 n=648

mL/m 86.93 79.50 -6.65 74.15 -12.25

LVESVI,
mL/m?

LAVI,
mL/m?

Efe'

(76.17 to 100.43)
n=756

61.68

(51.95 to 75.00)

n =747

37.76

(31.63 to 46.09)

n =642

11.70
(8.80to 16.00)

(69.34 t0 93.52)

n=1716

52.25
(42.34 t0 65.25)

n =696

32.80
(27.62 10 40.13)

n =604

10.50
(7.70to0 14.70)

(-7.11t0-6.19)

-8.67
(-9.18to-8.15)

-4.36
(-4.73to-3.99)

-1.23
(-1.63to-0.83)

(63.46 to 86.30)
n = 648
45.46
(34.84 to 57.56)
n=639
29.31
(24.40 to 35.85)
n =552

10.20
(7.70to 14.30)

(-12.92 to -11.58)

-15.29
(-16.03 to -14.55)

-7.57
(-7.98to -7.15)

-1.30
(-1.74t0 -0.86)

Abbreviations: E/e’, ratio of early transmitral Doppler velocity/early diastolic annular velocity; LAVI, left atrial volume index; LS, least-square; LVEF, left ventricular
ejection fraction; LVEDVI, left ventricular end-diastolic volume index; LVESVI, left ventricular end-systolic volume index.

# All comparisons were significant at P < .001.

Januzzi et al. JAMA. 2019;322(11):1085-1095. doi:10.1001/jama.2019.12821

©® @ina.hf | M +62811-1900-8855 | & pokjahf@gmail.com



The 3rd Indonesian Symposium on Heart Failure and Cardiometabolic disease 2023

SGLT2i in Reverse Cardiac Remodeling

CENTRAL ILLUSTRATION: Postulated Effect of Empagliflozin on Heart
Failure

Healthy Myocardium Heart Failure Myocardium Myocardium on Empagliflozin Rx

Empagliflozin
(Even in the absence of diabetes)

|/

Glycosuria —, tInsulin

Glucagon™™" Lipolysis ———— Ketogenesis

Santos-Gallego, C.G. et al. J Am Coll Cardiol. 2019;73(15):1931-44.

CENTRAL ILLUSTRATION: Impact of Empagliflozin on Central Cardiac He-
modynamics in Heart Failure With Reduced Ejection Fraction

SGLT2i in HFrEF Hypothesis Design = RCT in 70 Patients with HFrEF

12 Weeks Treatment

Reduced preload Lower PCWP

Myocardial o
substrate switch mcrease i} 35 patients

Empagliflozin

Treatment Effect-PCWP Treatment Effect-Cardiac Index
4 EMpaglifiozin Placebo o5  EMpaglifiozin Placebo
§ ‘E 0054
E -2 =
~ g 0
% i w 005
2 t
A 3 ~Di1+
p= 0003 pr04s
-5 -015~

Omar, M. et al. J Am Coll Cardiol. 2020;76(23):2740-51,
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SGLT2i in Reverse Cardiac Remodeling
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CENTRAL ILLUSTRATION Decrease of Cardiac Sympathetic Nerve Activity by SGLT2 Inhibitors

Mechanisms

Ketone bodies T — Myocardial ischemia :
Myocardial energy ATP content T in the myocardium j Myg::;ﬁm;ig);y?en

supply effect Erythropoietin T — Hemoglobin T
Mitochondrial calcium levels T— Oxidative stress {

|

Hemodynamic effect

Intravascular volume 4
Blood pressure |

—»

Cardiac preload and afterload

Rostral raphe pallidus activity |

Cardiac sympathetic
nerve activity \
2
Cardiac
parasympathetic nerve
activity T

Hepatic vagus nerve-mediated effect
Hepatic vagal branch

Kubota Y, et al. JACC: Asia. 2022;2(3):287-293.

There are considered to be 3 mechanisms to decrease the cardiac sympathetic nerve activity by SGLT2 inhibitors, involving a hemodynamic effect, a metabolic
(myocardial energy supply) effect, and a hepatic vagus nerve-mediated effect (details are provided in the text). ATP = adenosine triphosphate; SGLT2 = sodium-
glucose cotransporter 2.




Can We

Predict

Reverse
Remodelling
in HF?

TABLE 2 Predicting Reverse LV Remodeling Among Patients With HFrEF

Predictors of Reverse LV Remodeling

Clinical parameters

Genetic factors

Echocardiography/CMR
imaging

Biomarkers

Nonischemic etiology
Lower duration of HF
Female

No LBEB

LBEB in CRT

Pathogenic gene variants not involving structural
cytoskeletal proteins or Z-disk proteins

Lower LVEF, greater contractility on strain imaging
Greater LV diameters
LGE absence

Lower NT-proBNP

Lower troponin

Lower s5T2

Galectin-3, emerging biomarkers (mimecan, microRNAs, orexin)

genicity) 2.

Modified with permission from Aimo et al (58).

CRT = cardiac resynchronization therapy; HF = heart failure; HFrEF = heart failure with a reduced ejection
fraction; LBBE = left bundle branch blodk; LGE = late gadolinium enhancement; LVEF = left ventricular ejection
fraction; NT-proBNP = N-terminal pro-B-type natriuretic peptide; s5T2 = soluble ST (suppression of tumori-

Wilcox et al. HFrecEF Consensus Recommendations. doi: 10.1016/j.jacc.2020.05.075. 25
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Prediction of Left Ventricular Ejection m
Fraction Change Following Treatment
With Sacubitril/Valsartan

FIGURE 3 LVEF at Baseline and 6 and 12 Months Across Categories Predicting LVEF Likelihood of LVEF of <35% in the Validation Cohort
Low Med High
60 - 60 - 60 -
L ] [ ]
L]
o TABLE 4 Odds Ratios of Early ICD Eligibility Across Likelihood Categories
Rate of LVEF of <35% 0Odds Ratio (95% CI) P Value
Low likelihood 4 (3.8) 1.00 -
uw 40- b, 40~ L. 40~ Medium likelihood 31 (30.1) 10.9 (4.1-37.8) <0.001
3 I I - | 3 ______ | . L 3 ________ . High likelihood 87(83.7) 1292 (46.7-4656)  <0.001
Values are n (%).
' | Abbreviations as in Tables 1 and 2.
'3
[ ]
20~ ® 20~ 20~ I
L] L] L] [} 1 L] L] ] L]
Baseline Month6 Year1 Baseline Month6 Year1 Baseline Month6& Year 1
Time Time Time
An ejection fraction of 35% is depicted by the red dotted line. Although a substantial percentage of change in LVEF occurred by 6 months, extending follow-up to Mohebi R, et al. 2023. https://doi.org/10.1016/1.chf.2022.09.009
12 months identifies further reverse cardiac remodeling. LVEF = left ventricular ejection fraction; Med = medium.



https://doi.org/10.1016/j.jchf.2022.09.009

Mohebi R, et al. 2023. https://doi.

TABLE 3 Baseline Characteristics of the Study Population Across Categories Predicting Change of LVEF by 12 Months in the
Validation Cohort

Likelihood of LVEF of <35%/ICD Eligibility

©® @ina.nf | M +628

Low Medium High
(n = 36) (n=33) (n = 35) P Value

Age, y 68.14 + 13.78 63.85 + 12.96 62.43 +12.32 0.16
Male 31 (86.1) 22 (66.7) 25 (71.4) 0.15
Black 4 (1.1) 10 (30.3) 10 (28.6) 0.1
NYHA functional class 0.49

I 31 (86.1) 26 (78.8) 27 (77.0)

mn 5(13.9) 5(15.2) 8 (22.9)

v 0 (0.0) 1(3.0) 0 (0.0)
New-onset HF 4 (1.7) 7(21.2) 3 (8.6) 0.27
| HF duration, mo 495 + 43.0 69.2 + 86.1 94.2 + 84.3 0.04
Nonischemic HF etiology 15 (41.7) 17 (51.5) 21 (60.0) 0.30
Prior HF hospitalization 14 (38.9) 17 (51.5) 15 (42.9) 0.56
BMI, kg/m? 30.53 + 5.78 30.55 + 7.63 3253 + 6.54 0.36

Medical history

Hypertension 30 (83.3) 25 (75.8) 29 (82.9) 0.68
CKD 13 (36.1) 11 (33.3) 10 (28.6) 0.79
TIA 0 (0.0) 1(3.0) 1(2.9) 0.57
Stroke 4 (11.1) 4(12.1) 3(8.6) 0.89
Myocardial infarction 14 (38.9) 13 (39.4) 14 (40.0) 0.99
Coronary revascularization 17 (47.2) 13 (39.4) 7 (20.0) 0.05
Prior PCI 9 (25.0) 6 (18.2) 4 (11.4) 034
Prior CABG 10 (27.8) 9 (27.3) 3(8.6) 0.08
rg/lo.?ci)?st}ﬁghe.zggzgc!sla%yg’ 16 (44.4) 16 (48.5) 16 (45.7) 0.94
Atrial fibrillation 20 (55.6) 10 (30.3) 12 (34.3) 0.07
Atrial flutter 2 (5.6) 2(6.7) 3(8.6) 0.86
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TABLE 3 Baseline Characteristics of the Study Population Across Categories Predicting Change of LVEF by 12 Months in the
Validation Cohort

Likelihood of LVEF of <35%/ICD Eligibility

Low Medium High
(n = 36) (n=33) (n = 35) P Value

Baseline GDMT use

ACE inhibitor/ARB 27 (75.0) 25 (75.8) 28 (80.0) 0.87

Beta-blocker 36 (100.0) 33 (100.0) 30 (85.7)

MRA 13 (36.1) 15 (45.5) 18 (51.4)

CRT-D 4 (11.1) 1(3.0) 10 (28.6)

ICD alone 9 (25.0) 12 (36.4) 1 (31.4) 0.59
Baseline vital signs

Systolic blood pressure, mm Hg 126.25 + 15.42 124.93 + 17.27 124.04 + 15.71 0.88

Diastolic blood pressure, mm Hg 75.79 £ 9.69 73.81 £ 8.38 78.21 £ 10.10 0.26

Pulse rate, beats/min 72.89 + 13.62 72.26 + 9.42 73.25 + 11.45 0.95
Baseline laboratory results

eGFR 58.19 + 20.62 64.96 + 22.78 66.05 + 14.08 0.30

NT-proBNP, pg/mL 2434 + 4,767.40 1,804.53 + 2,490.98 1,574.84 + 1,529.14 0.54

hs-cTnT, ng/L 21.5 (11.0-30.5) 13.0 (9.5-30.0) 22.0 (11.0-32.0) 0.53

e g

LVEF, % 30.9 (30.1-33.1) 26.3 (25.3-29.5) 22.6 (20.9-25.7)

LVEDVi, mL 80.8 (72.8-87.6) 89.9 (77.0-97.0) 100 (85.5-122.8)
LVESVi, mL 54.7 (49.7-60.2) 62.8 (54.2-72.5) 78.5 (62.4-97.0)
LAEDVi, mL 35.6 (28.6-44.4) 36.1 (30.8-41.8) 423 (37.9-48.4)
E/e, ratio 10.0 (7.9-15.0) 11.8 (8.5-16.1) 12.1(9.5-16.3) 0.27
LV mass index, g/m? 125.6 (101.5-145.2) 122.4 (102.5-144.2) 134.5 (120.4-181.6) 0.05

Mohebi R, et al. 2023. https:/) doi.org/10.1016/j.jchf.2022.09.009
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CENTRAL ILLUSTRATIOHN Clinical Assessment of Patients With Recovered Left Ventricular Eection Fraction

Cardiac MRI (Fibrosis) Biomarkers

After =1 year of clinically stable Every & months until 12-18
HFrecEF if not performed at months of HFrecEF, then
de novo diagnosis of HFFEF every 6-12 months

Genetic Testing

= At time of de novo HFFEF diagnosis
= May inform risk for sudden cardiac death
« Infiorms. family screening strategy

TTNtv (+), LMNA (-)

Clinical

Clinical Approach
to HF with
Recovered EF

Approach in
Recovered EF

Symptoms & ECG 2D Echo With Strain
Every 6 months until 12-18 Every 6 months until 12-18
muonths of HFrecEF, then manths of HFrecEF, then
every G-12 manths every 1-3 years

es o
* LEBB
Remaining Gaps and Research Targets

* Clinical trials of maintaining remission from HF
» Matural history of HFrecEF
+* Biology of HFrecEF

Wilcox et al. HFrecEF Consensus Recommendations. doi: 10.1016/j.jacc.2020.05.075.
Wilcosx, LE. et al. ) &m Coll Cardiol 2020; PE(6)T19-34. 29
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TABLE 3 Recommended Interval Follow-Up for HFrecEF

Clinical Holter Echocardiography
Examination Monitoring NT-pro With Mechanics
Interval Follow-Up Time Period (After Meeting the HFrecEF Definition) and ECG (24 h) ENP (Strain) CMR
Every & months (until 12-18 months of HF recEF). X X X
After ~1 yr of "clinically stable" HFrecEF X
Every 6-12 months (at minimum). X X
Optimal interval of echocardiography/imaging is unknown. It is X
reasonable clinical practice to assess durability every 1-3 yrs
after stable recovery depending on etialogy.
Every 1-2 yrs for certain genetic cardiomyopathies at risk of atrial X

dysrhythmias (e.g., TTN).

*Consider CMR if one was not performed at de novo diagnosis of HFFEF.
CMR = cardiac magnetic resonance; ECG = electrocardiogram; HFrecEF = heart failure with recovered ejection fraction; other abbreviations as in Table 2.

Echo with mechanics
Minimum interval 3-6 months,

recovery can occur up to >12 mechanics every
months 1-3 years

et 1

Echo with

MONTHLY |FOLLOW-UP | SCHEDULE

Time Point 1) Clinical Exam 1) Clinical Exam

Zero: 2) ECG 2) ECG

HFrecEF 3) NT-proBNP 3) NT-proBNP
Diagnosis

Q @ina.hf | (®+62811-1900-885 Wilcox et al. HFrecEF Consensus Recommendations. doi: 10.1016/j.jacc.2020.05.G
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Worsening EF Recurrency

TAEBLE 2 HFrEF Recurrence in HFIiEF Patients

Median Frequency
Follow-Up of HFrEF Factors Associated
First Author (Ref. #) Publication Year Study Size (n) (Months) Recurrence (%) With HFrEF Recurrence
Cioffi (Online Ref. 9) 2004 20 17 40 Not available
Moon (44) 2009 42 48 19 Discontinuation of HF therapy
Park (25) 2014 85 50 39 Older age, longer duration of HF before
improvement, diabetes, larger LVIDd
de Groote (21) 2014 174 96 22 Lower LVEF, LBEB, larger LVIDd,
slower heart rate
Nadruz (19) 2016 123 32 29 Older age, HTN, lower GFR

GFR = glomerular filtration rate; HRIEF = heart failure with improved ejection fraction; HTN = hypertension; other abbreviations as in Table 1.

Gulati G & Udelson JE, JACC heatrt fail. 2018 Sep;6(9):725-733. doi: 10.1016/j.jchf.2018.05.004.
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Withdrawal of pharmacological treatment for heart failure > @™k ®
in patients with recovered dilated cardiomyopathy N
(TRED-HF): an open-label, pilot, randomised trial

Brian P Halliday, Rebecca Wassall, Amrit 5 Lota Zohya b
Gillian Smith, Lucia Venneri Upasana Tayal, Domini Screening visit
! mn_ mith, lem ennerl, Upasana layal, Uominique Clinical assessment, symptom questionnaires (KOO0, SAQ), NT-pro-BNP, CMR, and CPET
Antonis Pantazis, Stuart A Cook, James SWare, A John |
Randomisation
: ¥
i Reduce or stop loop divretics
; i :
v Red stop MRAs
E g.In.Ic ;eview E?enrzr hweeks | ¥ peeorsTor r Clinic review at 8 weeks
2 s WY i ¢ Continued treatrment Clinical assessment and NT-pro-BNP
E NT-pro-BNP measurement !
! MEasurement
€ | Interimtelephone review - Reduce orstop beta-blockers
& i ¢
. Reduce or stop ACE inhibitors or ARBs
v !
16 week follow-up visit
Clinical assessment, NT-pro-BNP measurement, and CMR scan
& month follow-up visit
Clinical assessment, symptom questionnaires (KCCQ, SAQ), NT-pro-BNP measurement, CMR scan, and CPET
'"é";""""""""'_""""""""""_'""""_"""'"_'"""""""""_'""""_""#'"""""""_""""'_""""""'""""""""
E g 5 Treatment withdrawal with
k= a < the same protocol

Figure 1: Flowchart of TRED-HF study design

ACE-angiotensin converting enzyme. ARB-angiotensin receptor blocker. CMR-cardiovascular magnetic resonance. CPET-cardiopulmonary exercise test.
KCCQ-Kansas City Cardiomyopathy Questionnaire. MRA-mineralocorticoid receptor antagonist. NT-pro-BNP-N-terminal pro-B-type natrivretic peptide.
SAQ-symptom assessment gquestionnaire.

Halliday BP, et al. Lancet 2019; 393: 61-73
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Figure 3: Kaplan-Meier curve of time to primary endpoint in randomised phase, according to treatment group 2 O 2
One patient dropped out at 7 days. g 20 E_ 1000
. . . . . < £
In conclusion, in this pilot study, withdrawal of 3 £
pharmacological heart failure treatment in patients with | g) E
- - - - _D
recovered dilated cardiomyopathy was associated with R e -
- - . a =
relapse in 40% of cases. This finding suggests that g g &
= i
complete withdrawal of treatment should not usually be - E
attempted in such patients. Future work could identify - 5% @
patient subgroups who have permanent recovery of ol “‘@
. . . . 1 3 1
myocardial function for whom withdrawal is safe or for Control | Treatment withdrawal Cotrel
. . . . Trea Trea
whom only some medications need to be continued in

th 1 t Figure 5: Change in secondary endpoint variables between baseline and follow-up in the randomised phase
€ Dﬂg erml. of the study, based on treatment group

Hal Iiday BP et al. Lancet 2019: 393: 61-73 Each circle represents one patient. bpm-beats per min. DCM-dilated cardiomyopathy. LVEDVi-left ventricular
! ’ end-diastolic volume indexed to body surface area. IVEF-left ventricular ejection fraction. NT-prc BNP-N-terminal

©® @ina.hf | M +62811-1900-8855 | & pokjahf@gmail.com pro-B-type natriuretic peptide.
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e Remission of heart failure often associated with heart failure reverse
remodeling

e Search and treat for heart failure etiology are the most valuable step for
the patient to achieve a remission

* Optimalization of GDMTs is one of the most proper way to succeed cardiac
reverse remodeling

* Withdrawal of GDMTs may induced relapse of heart failure in recovery EF
population

* Monitoring of clinical sign & symptom, re-evaluation of echocardiography
and NT-pro BNP can keep the patients “clinicaly stable” in recovery
condition
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