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ADHERE Acute Decompensated HEart Failure National Registry

AFFIRM-AHF A Randomised, Double-blind Placebo Controlled Trial Comparing the Effect of
Intravenous Ferric Carboxymaltose on Hospitalisations and Mortality in Iron Deficient
Subjects Admitted for Acute Heart failure

A-HeFT African—-American Heart Failure Trial

AIRE Acute Infarction Ramipril Efficacy

Aldo-DHF Aldosterone receptor blockade in diastolic heart failure

ANP Atrial natriuretic peptide

ARNI Angiotensin receptor neprilysin inhibition

ASCEND-HF Acute Study of Clinical Effectiveness of Nesiritide in Decompensated Heart Failure

ATLAS Assessment of Treatment with Lisinopril and Survival

AV Aortic valve

BAMI The Effect of Intracoronary Reinfusion of Bone Marrow—derived Mononuclear Cells
(BM-MNC) on All Cause Mortality in Acute Myocardial Infarction

BiPAP Biphasic Positive Airway Pressure

BMI Body mass index

BNP B-type Natriuretic Peptide

CANPAP Continuous Positive Airway Pressure for Central Sleep Apnea and Heart Failure

CAPRICORN Carvedilol Post=Infarct Survival Control in Left Ventricular Dysfunction

CARE-HF Cardiac Resynchronization in Heart Failure Study

CARESS-HF Cardiorenal Rescue Study in Acute Decompensated Heart Failure

CHARM Candesartan in Heart Failure: Assessment of Reduction in Mortality and Morbidity

Cl Cardiac Index

CIBIS-II Cardiac Insufficiency Bisoprolol Study |l

CMR Cardiac Magnetic Resonance Imaging

CNP C—type natriuretic peptide

COMPANION Comparison of Medical Therapy, Pacing, and Defibrillation in Heart Failure

CONSENSUS Cooperative North Scandinavian Enalapril Survival Study

COPERNICUS Carvedilol Prospective Randomized Cumulative Survival
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CORONA Controlled Rosuvastatin Multinational Trial in Heart Failure

CPAP Continuous Positive Airway Pressure

CRT Cardiac resynchronization therapy

CYP3A4 Cytochrome P450 3A4

DAD-HF Dopamine in Acute Decompensated Heart Failure

DOSE Diuretic Optimization Strategies Evaluation

ECLS Extracorporeal Life Support

ECMO Extracorporeal Membrane Oxygenation

EMPHASIS-HF Eplerenone in Mild Patients Hospitalization and Survival Study in Heart Failure
EPHESUS Eplerenone Post-Acute Myocardial Infarction Heart Failure Efficacy and Survival
ESCAPE Evaluation Study of Congestive Heart Failure and Pulmonary Artery Catheterization

Effectiveness

ESC-EORP-HFA
HF-LT Registry

ESC-EURObservational Research Programme—Heart Failure Association Heart
Failure Long—Term Registry

EVEREST Endovascular Valve Edge—to—-Edge REpair Study

ExTraMATCH Exercise training meta—analysis of trials in patients with chronic heart failure

FAIR-HF Ferinject™ Assessment in Patients with IRon Deficiency and Chronic Heart Failure

GISSI Gruppo ltaliano per lo Studio della Sopravvivenza nell'Insuffi cienza cardiaca

HAS-BLED Hypertension, Abnormal renal/liver function (1 point each), Stroke, Bleeding history or
predisposition, Labile INR, Elderly (.65), Drugs/alcohol concomitantly (1 point each)

HEAAL Heart failure Endpoint evaluation of Angiotensin Il Antagonist Losartan

HFmrEF Heart failure with mildly reduced ejection fraction

HFpEF Heart failure with preserved ejection fraction

HFrEF Heart failure with reduced ejection fraction

IABP Intra—Aortic Balloon Pump

IABP-SHOCK Il | Intra—Aortic Balloon Pump in Cardiogenic Shock I

ICD Implantable Cardioverter Defibrillator

INR International Normalized Ratio

[-PRESERVE Irbesartan in heart failure with preserved systolic function

ISDN Isosorbide dinitrate

KorAHF registry | the Korean Acute Heart Failure registry

LVAD Left ventricular assist device

MADIT Multicenter Automatic Defibrillator Implantation Trial

MADIT-CRT Multicenter Automatic Defibrillator Implantation Trial-Cardiac Resynchronization Therapy
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MERIT-HF Metoprolol CR/XL Randomised Intervention Trial in Congestive Heart Failure

MIRACLE Multicenter InSync Randomized Clinical Evaluation

NOAC New Oral Anti-Coagulants, Non-vitamin K Oral Anticoagulants

NSAID Non-steroidal anti—inflammatory drug

NT-proBNP N-Terminal pro B-type Natriuretic Peptide

NYHA New York Heart Assoication

OPTIMAAL Optimal Therapy in Myocardial infarction with the Angiotensin Il Antagonist Losartan

PARADIGM-HF  Prospective comparison of ARNI with ACEI to Determine Impact on Global Mortality
and morbidity in Heart Failure trial

PCWP Pulmonary Capillary Wedge Pressure

PEP-CHF Perindopril for Elderly People with Chronic Heart failure

PIONEER-HF Comparison of Sacubitril-Valsartan versus Enalapril on Effect on NT-proBNP in
Patients Stabilized from an Acute Heart Failure Episode

PPARy Peroxisome proliferator—activated receptor gamma

pVAD percutaneous Ventricular Assist Device

RAAM-PEF Randomized Aldosterone Antagonism in Heart Failure with Preserved Ejection Fraction

RAPID-CHF Relief for Acutely Fluid—Overloaded Patients With Decompensated Congestive Heart
Failure

RED-HF Reduction of Events with Darbepoetin Alfa in Heart Failure Trial

REMATCH Randomized Evaluation of Mechanical Assistance for the Treatment of Congestive
Heart Failure

ROC Receiver operating characteristic

ROSE Renal Optimization Strategies Evaluation

SAVE Survival and Ventricular Enlargement

SCD-HeFT Sudden Cardiac Death in Heart Failure Trial

SENIORS Study of Effects of Nebivolol Intervention on Outcomes and Rehospitalization in
Seniors with Heart Failure

SHIFT Systolic Heart failure treatment with the If inhibitor ivabradine Trial

SIADH Syndrome of inappropriate antidiuretic hormone secretion

SOLVD Studies of Left Ventricular Dysfunction

STAMINA-HeFT | Study of Anemia in Heart Failure Trial

STICH Surgical Treatment for Ischemic Heart Failure

SPECT Single Photon Emission Computed Tomography

TAPSE Tricuspid annular plane systolic excursion
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TOPCAT Treatment of Preserved Cardiac Function Heart Failure with an Aldosterone
Antagonist CHA,DS,~VASc Cardiac failure, Hypertension, Age =75 (Doubled),
Diabetes, Stroke (Doubled)-Vascular disease, Age 65-74 and Sex category (Female)

TRACE TRAndolapril Cardiac Evaluation

TRANSITION a multicentre, randomized, open-label, parallel-group study comparing pre—discharge
and post discharge treatment initiation with sacubitril/valsartan in heart failure
patients with reduced ejection—fraction hospitalised for an acute decompensation
event

UNLOAD Ultrafiltration versus Intravenous Diuretics for Patients Hospitalized for Acute
Decompensated Congestive Heart Failure

Val-HeFT Valsartan Heart Failure Trial

VALIANT Valsartan In Acute myocardial infarction

V-HeFT Veterans Administration Cooperative Vasodilator-Heart Failure Trial
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5-fluorouracil

5% LAIIC|Of| AH|2HA| ZEHH|

Phosphodiesterase—-5 Inhibitor

2R

Inotropics

=272 FALHEO|E-1

Glucagon like Peptide—1

LI0|E#|0|E

Nitrate

LIEEO0| = HEI0|=

Natriuretic Peptide

HIA|2|EIO|E Nesiritide
Hotx= Nefazodone
==l Neprilysin
AL Of Nelfinavir
CEomy= Norepinephrine

LIEZZENE

Nitroglycerin

LIEZEZAE

Nitroprusside

CHH| X0 Darbepoetin Alfa
CHH|7tEZ Dabigatran
GnEHAEMS Diabetic Ketoacidosis
EREH Dobutamine

ol Dopamine

EHEEE Dofetilide

Xiii
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CZUC=E Dronedarone
C|ZAl Digoxin

CIEEE HEITHH -4

Dipeptidyl peptidase—4 Inhibitor

2o o

Ramipril

2| -QtX| QEIL - AR ZA XHEA|

Renin—angiotensin—adosterone—system Blocker, RAAS Blocker

2 AHIT

Levosimendan

ZEAHE

Losartan

B|HpE AfEE

Rivaroxaban

AT Lisinopril

2| ELHH|Of Ritonavir
Or0|E0f0|4I-C Mitomycin—C

O E210| =4 4| Macrolide Antibiotics
HZ2tE Metolazone

2= Milrinone

HiaZef| A 2SR

Vasopressin Antagonist

=
HiAZe| M =& ZeH|

Vasopressin Receptor Antagonist

HEE 24 HEX Heart failure with reduced ejection fraction, HFrEF
HEE 4 A HEXN Heart failure with mildly reduced ejection fraction, HFmrEF
HEE HE HEX Heart failure with preserved ejection fraction, HFpEF
LALZE Valsartan

H| EFRFERR| Beta Blocker

SHEHHE Bumetanide

HZ 3 SE| Bromocriptine

HIAZES Bisoprolol

HIAHZO0| =S HSH| NSAIDs

AO|ERALE] Cyclosporine

MFHES Sacubitril

MEHR N2 EU RIS 2K F|

Selective Serotonin Reuptake Inhibitors

N Serelaxin
AEE Sotalol
AEHE Statin
AHZ0|E Steroid
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ANEZEE Spironolactone

AAESEHE Cisplatin

INEEES i1 [= Cyclophosphamide

AL Sildenafil

oro|CHz Amiodarone

Ot ZZ0|E Amiloride

oA Aspirin

OFAtEE Apixaban

QIX|QEIMSER|-HIZ = 2| M AFMF|  Angiotensin receptor neprilysin inhibitor

QEX| Bl M= ERIXHEEH| Angiotension Il Receptor Blocker
X

X LEI LI 2 S A A K| K|

Angiotensin Converting Enzyme Inhibitor, ACE Inhibitor

Anthracycline

R Allopurinol

r2C|H Amlodipine
ol =2l 2l= Eplerenone
oo =2 Epinephrine

FFIZE|T0|E X ZEH
(L=AHE ZeH)

Mineralocorticoid antagonist

Qe Warfarin
O|HfE 2 lvabradine
O|AAEHIE Isosorbide
O|EZIZLIE ltraconzole
QICtmo|= Indapamide
QIE{mH| 2 Interferon

HEYY XA

Erythropoiesis—stimulating Agents

=
4 A=HE|CHA|

Neutral Endopeptidase

Metoprolol succinate extended release (Metoprolol CR/XL)

Carvedilol

FtEIZ2t

Catecholamine

ZHH|AE B Candesartan
A& SEXTA Calcium Channel Blockers
ZEOE Captopril
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HEILE Ketoconazole
=5(2 Colchicine
FLzE Quinapril
FHu- Quinidine
3ot Creatinine

S| EZOL0|Y

Clarithromycin

SZ22EEE

Chlorthalidone

EtA0|C

Tazoids

22 EZ20101H

Telithromycin

EENDE= Torsemide
SYE Tolvaptan
EQfAERG Trastuzumab
Etseiod Trandopril
Ezny Troponin

EHEDY-HELHSAIE

Trimethoprim—sulfamethoxazole

E2|QfEH

=

Triamterene

ElotE2|HH0|=2

Thiazolidinedione

E|OIX|E Thiazide

HZIET Perindopril

2o Felodipine

EAIIC|Of| AHZHA| ZEA| Phosphodiesterase Inhibitor
Z2MD0IE Furosemide

ol0| EZE}TI Hydralzine
SIO|EEZ2E2E|0HXIE Hydrochlorothiazide
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Trastuzumab

VEGF XX

HAHZAXIA (immune checkpoint
inhibitor)

Proteasome ||

RAF+MEK ||

—_ o
HZEE D= SR H2ES HY A SEEY, ST LA
S 23S
HEd 285
Highkd 28 E /AN EXbE
S LS R HIEE
FMI| H2EE
AEA MIEE HY AISBEY, xS
EAIUTS TR M P2, TUE S 0/Z YA (trace elements),
=4 (toxicology), Zt71SZBAL, GGT
HEg HEYE HENoz WEE/NYE 2 F UEE | Y ISEEY
M2 (TGA)
T2t (shunt) HH#H
wy & = Fallot 43
WAERRI 7|3 (Ebstein’s anomaly)
agd HO|2AY &2 HY AV ISEEY, Lo AN
AP tAH SELA
QIMHAZALHIO| A
2t
ofE Fud Antracyclines

fibrosis)/ & 715 (eosinophilia)
R (carcinoid)

Z2A (infiltrative) ofgzo|IEx Y MU 2 Y f2ldM (free light
chain), Bence—Jones THEHE! i AE| 724
HY AV |SHEY, AREHSEI-PET,
AILHEF M2 A
MNEIOIES 23 ACE, o& AV |8 EE Y, FDG-PET,
SF AFEHUSEY, AUL o 28T
B HY A7 SEEY, alLHef A4
ZXZ5t(storage SMARRE HE ZAL QTR AL Y AV |ISEEY
disease) (T2* G4, Aujet MM
e 2|y a—galactosidase A, T ZAL,
g9 =Xy HE X7 |1ZEB (T mapping)
ALHaf A2 A S HARMX|E HY A SEEY
(endomyocardial ALY AMZMH RS (endomyocardial HLHE A2 E
disease)

24A|ZE A 5-HIAA HAL




E1.03HD)

el i oFat ZIEHS ISt HAL
AlGES A3|5t 2 AREHHSEY, AN AW(ISHSY,
el R/EAER =
CHAS L=t &et UM 7154 EF metanephrines,
renin, aldosterone, cortisol
A ZSt(E[OFRI, HIEHDI B, E 3 gYA A
Moz ZE)
ApZtHA A e ANA, ANCA, ROIE|AX FICh
MEDsEet o2[=2i0|5| 28s4x MBMEA AL 2HE, KX QA
(neuromuscular oIS CK, 2, QEAIAAL
disease)

5-HIAA, 5-hydroxyindoleacetic acid; ACE, angiotensin—converting enzyme; ANA, anti-nuclear antibody; ANCA, an-
ti-nuclear cytoplasmic antibody: CK, creatine kinase: FDG, fluorodeoxyglucose: GGT, gamma-glutamyl transfer-
ase; MEK, mitogen-activated protein kinase; PET, positron emission tomography: TGA, transposition of great arteris:
TOF, tetralogy of Fallot; VEGF, vascular endothelial growth factor.
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A5 Hdl 40%, Bl AEHEEY A 60%, & ofF} o e ASstet 2 E & 4 e
FAA R, 7, A HE AT A o, ole AAET] A AR A0 =S &
T 15% oA A HolE AT 4= ol 4 lem, IS S 7SS e A A
ok 27 ANk hEeo] WEkehA] ok B 'l med o] 7] zldk 27] ARl =
ATHS A9 10% ool 3 wolg 2% & 4 o
A 4 qlo, AT A= 27 el & e /M /Y ASEs &
A HAE Aok AL Agke] A dle A fdE dllel eAl BIsh] S8l
H 1. A2ES el o3 oIx}, 10j ME E3HY
ol ofs} QIX} B3y
|3 Ho|
LMNA X X DCM
TTN X DCM, (HCM)
RBM20 X DCM
MYH7 X DCM, HCM
MYPC X DCM, HCM
TNNT X DCM, HCM
PLN X DCM, HCM, AC
DSP » y AC, DCl\l/I.,
myocarditis
SCN5a X X AC, (DCM)
Tropomyosin—1 X DCM
HFE, C282Y (Hemochromatosis) X HCM, DCM
Galactosidase-A (Fabry) X HCM
Hga2sd
Duchenne/Becker muscular dystrophy, myotonic dystrophy &= X DCM
0|EZE2|0t X-linked 0] X DCM

AC, arrhythmogenic cardiomyopathy; DCM, dilated cardiomyopathy; DSP, desmoplakin: HCM, hypertrophic car—
diomyopathy; LMNA, lamin A/C; MYH7 (gene), myosin heavy chain 7; MYPC, myosin-binding protein C; PLN,
phospholamban; RBM20, ribonucleic acid binding motif 20; SCN5a, sodium channel alpha unit 5; TTN, titin; TNNT,

troponin-T.
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H1.YESE HE MR H47u zlct 22|
7}, H2FPEF
QU B x| e
Heavy HEEKX|e >30 kg/m 2
H,
Hypertensive 50 K= 04 1Tt oK 1
F | Atrial Fibrillation EIRSPA RN E=Y| 3
P Pulmonary Hypertension TEY Z3MAA S HSUF7|2 > 35 mmHg 1
E  Elder LIO| > 60A| 1
F  Filing Pressure CE HESIAHA E/e” >9 1
H2FPEF &4 2 (0-9)
_ ~ I T T T T T T T T 1
E 8 0 1 2 3 4 5 6 7 8 9
HF EF =AM I T T T T T T T 1
PEF 7k S 02 03 040506 07 08 0.9 09
Lt. HFA-PEFF &4
715H TEH MBS E(SES MR B (MLMIS)

Septal " <7 cm/s or
lateral € <10 cm/s or

LAVI >34 mL/m’ or
LVMI > 149/122 g/m’

NT-proBNP > 220
pg/mL or BNP >80

NT-pro BNP > 660
pg/mL or BNP > 240

or LV wall thickness
=12 mm

Major | average E/e” =150r | (m/w) and RWT > pg/mL pg/mL
TR velocity =28 m/s | 0.42
(PASP > 35 mmHg)
Average E/e” 9-14 or LAVI 29-34 mL/m? or NT-proBNP 125-220 NT-proBNP 365-660
GLS <16% LVMI > 115/95 g/m? pg/mL or BNP 35-80 | pg/mL or BNP 105~
Minor (m/w) or RWT >0.42 | pg/mL 240 pg/mL

Major Criteria: 27

> 5%): HFPEF

Minor Criteria: 18 2—47: 0|2t7| 25t AAt E= 2EH st =4
2. BEE HAL EL BNPO, FH XA A4 AR, ze
shgiAlelet, 3] AlZSuHAte] BAEel 2
HEE BE AN B4 Ag] o] 83Hs A4 o8B Aol o] A Eel Aol 37
RE AAH: SIS AEZA NT-proBNP  27HANEHAS >34 mL/m’ (585)
| d2dTEXHE




FZAL

T

~70=2 Bfe
E/e >9, },]—/k]/\]
DEH]q‘

0

>40 mL/ 2
AR} m (AL,

KN
=

B o
M) = o %
H Mo & % pE
NN o
wp N mn = < N
i oob X .
i N ) o
ﬂo )AU _—0 HT_ _]
B3 . E._o 1#
o AN i
AN L
EE W (o] ﬂU ant ..W
9 of ol ~ =
< W o ol 20
IR~ o o
W o S ropL =
Noomrow s w = &0
o= Jo B g % ro oo
m.,_ N o R o i_m
¥ E oK o
AN L v
P ATl ~ i
= A e R <+ _
SR BN m D o[ I 7 i — 2| =
N m Wn mﬁ 1of ol ¥ L & M.m Ax_m
CR T vk & TS
5 A e o o i ~ ol 3
H]uro7o_ ) T Kfo = || & 1= K
= 5 Y T A Y A_u|v_ﬂ_m - o
X o Ka L
Al HEg < 0 ot W Tl |
o B o Z ° = I
e o F o T o - T
o =0 s B 70
D g <9 T
X —~ o _
BT B ) =
<A M o o KO K
& iy <0 _
5, e =5 mo '
> — T <0
o oo ¥ TN K3 o T %
ar S 4 2 w =K < N
o N oo I g o ol 0
B . . ofl - <0
E W o £y Eg
RO = K
<a od
E_I._mﬂ._
Ll

29



Al A]
j=ag=t

PG 2

oA ] HAE

#719to] ¢t Al 15 mmHg ool AU &%

Aloll 24 mmHg olAteg &7}

al

5]

o]

S

al
S|

o197] 7% B3t HAL B

2 AnEd, 2y o 5 3

£ 53t HFA-PEFF A47t 24802 =7
o

=]
S

H

o

B

o

vl
)

wjp

Tor

i
el
&
w

o

J%
o}y
:

FHOR 2

AR A 9] $1ETF 9le] o

)
U

Szl

Oz

o] Amslch o|gh] 3} 4

EA Efe 215,

| A2 o],

°

%
pus

_]



o2t
K
MO
ro

. Lund LH, Claggett B, Liu ], et al. Heart failure with
mid-range ejection fraction in CHARM: characteris-
tics, outcomes and effect of candesartan across the
entire ejection fraction spectrum, Eur ] Heart Fail,
2018;20:1230-9.

. Solomon SD, Claggett B, Lewis EF, et al. Influence
of ejection fraction on outcomes and efficacy of spi-
ronolactone in patients with heart failure with pre-
served ejection fraction, Eur Heart J. 2016;37:455-
62.

. Abdul-Rahim AH, Shen L, Rush C]J, et al. Effect of
digoxin in patients with heart failure and mid-range
(borderline) left ventricular ejection fraction. Eur J
Heart Fail. 2018;20:1139-45.

. Cleland JGF, Bunting KV, Flather MD, et al. Be-
ta-blockers for heart failure with reduced, mid-
range, and preserved ejection fraction: an individual
patient-level analysis of double-blind randomized
trials, Eur Heart J, 2018;39:26-35,

. Solomon SD, McMurray JJV, Anand IS, et al. An-
giotensin-Neprilysin Inhibition in Heart Failure
with Preserved Ejection Fraction, N Engl ] Med.
2019;381:1609-20.

. Cho JH, Choe WS, Cho HJ, et al. Comparison of
Characteristics and 3-Year Outcomes in Patients With
Acute Heart Failure With Preserved, Mid-Range, and
Reduced Ejection Fraction, Circ J. 2019;83:347-50.

. Gwag HB, Lee GY, Choi JO, et al. Fate of Acute
Heart Failure Patients With Mid-Range Ejection Frac-
tion, Circ J. 2018;82:2071-8.

. Joo SJ, Kim SY, Choi JH, et al, Effect of beta-blocker
therapy in patients with or without left ventric-
ular systolic dysfunction after acute myocardial
infarction, Eur Heart ] Cardiovasc Pharmacother,
2021;7:475-82.

. Song PS, Kim M, Seong SW, et al. Heart failure
with mid-range ejection fraction and the effect of B
-blockers after acute myocardial infarction. Heart
Vessels, 2021;36:1848-55.

10.

11,

12,

13.

14,

15,

16.

17.

18,

19.

20.

Halliday BP, Wassall R, Lota AS, et al. Withdrawal
of pharmacological treatment for heart failure in
patients with recovered dilated cardiomyopathy
(TRED-HF): an open-label, pilot, randomised trial.
Lancet, 2019;393:61-73,

Arrigo M, Huber LC, Winnik S, et al. Right Ventric-
ular Failure: Pathophysiology, Diagnosis and Treat-
ment, Card Fail Rev, 2019;5:140-6.

WRITING GROUP MEMBERS, Lloyd-Jones D, Adams
R]J, et al. Heart disease and stroke statistics—-2010 up-
date: a report from the American Heart Association,
Circulation, 2010;121:e46-215,

Krumholz HM, Chen YT, Wang Y, et al. Predictors of
readmission among elderly survivors of admission
with heart failure, Am Heart J. 2000;139:72-7.

Go AS, Mozaffarian D, Roger VL, et al. Heart dis-
ease and stroke statistics--2014 update: a report
from the American Heart Association, Circulation,
2014;129:28-292,

Heidenreich PA, Albert NM, Allen LA, et al, Fore-
casting the impact of heart failure in the United
States: a policy statement from the American Heart
Association, Circ Heart Fail. 2013;6:606-19.

Hu SS, Kong LZ, Gao RL, et al. Outline of the report
on cardiovascular disease in China, 2010, Biomed
Environ Sci. 2012;25:251-6,

Okura Y, Ramadan MM, Ohno Y, et al. Impending
epidemic: future projection of heart failure in Japan
to the year 2055, Circ J. 2008;72:489-91,
Lloyd-Jones DM, Larson MG, Leip EP, et al. Life-
time risk for developing congestive heart fail-
ure: the Framingham Heart Study. Circulation,
2002;106:3068-72.

Han SW, Ryu KH, Chae SC, et al. Multicenter Analy-
sis of Clinical Characteristics and Prognostic Factors
of Patients with Congestive Heart Failure in Korea,
Korean Circ J, 2005;35:357-61,

Choi DJ, Han S, Jeon ES, et al. Characteristics, out-

comes and predictors of long-term mortality for

o2
El
HO
ro

31



32

21.

22,

23,

24,

25.

26.

27.

28,

29,

30.

patients hospitalized for acute heart failure: a report
from the korean heart failure registry. Korean Circ J.
2011;41:363-71.

Mant J, Doust J, Roalfe A, et al. Systematic review
and individual patient data meta-analysis of diagno-
sis of heart failure, with modelling of implications
of different diagnostic strategies in primary care,
Health Technol Assess. 2009;13:1-207, iii.

Oudejans 1, Mosterd A, Bloemen JA, et al. Clinical
evaluation of geriatric outpatients with suspected
heart failure: value of symptoms, signs, and addi-
tional tests, Eur J Heart Fail, 2011;13:518-27.

Kelder JC, Cramer MJ, van Wijngaarden ], et al. The
diagnostic value of physical examination and addi-
tional testing in primary care patients with suspected
heart failure, Circulation, 2011;124:2865-73.

Gohar A, Rutten FH, den Ruijter H, et al. Mid-re-
gional pro-atrial natriuretic peptide for the early
detection of non-acute heart failure, Eur ] Heart Fail,
2019;21:1219-27.

Hildebrandt P, Collinson PO. Amino-terminal pro-B-
type natriuretic peptide testing to assist the diagnos-
tic evaluation of heart failure in symptomatic prima-
ry care patients, Am ] Cardiol, 2008;101:25-8,

Maisel A, Mueller C, Adams K, et al, State of the art:
using natriuretic peptide levels in clinical practice.
Eur J Heart Fail, 2008;10:824-39.

Galderisi M, Cosyns B, Edvardsen T, et al, Stan-
dardization of adult transthoracic echocardiography
reporting in agreement with recent chamber quan-
tification, diastolic function, and heart valve disease
recommendations: an expert consensus document
of the European Association of Cardiovascular Imag-
ing. Eur Heart J Cardiovasc Imaging. 2017;18:1301-
10.

Lancellotti P, Galderisi M, Edvardsen T, et al,
Echo-Doppler estimation of left ventricular filling
pressure: results of the multicentre EACVI Eu-
ro-Filling study. Eur Heart ] Cardiovasc Imaging.
2017;18:961-8.

McDonagh TA, Metra M, Adamo M, et al. 2021 ESC
Guidelines for the diagnosis and treatment of acute
and chronic heart failure, Eur Heart ], 2021;42:3599-
720.

Schellenberger U, O'Rear ], Guzzetta A, et al. The

precursor to B-type natriuretic peptide is an O-linked

3L

32.

33.

34,

35.

36,

37.

38.

39.

40,

glycoprotein, Arch Biochem Biophys. 2006;451:160-
6.

Langenickel TH, Dole WP, Angiotensin recep-
tor-neprilysin inhibition with LCZ696: a novel ap-
proach for the treatment of heart failure, Drug Dis-
covery Today: Therapeutic Strategies, 2012;9:e131-9,
Myhre PL, Vaduganathan M, Claggett B, et al.
B-Type Natriuretic Peptide During Treatment With
Sacubitril/Valsartan: The PARADIGM-HF Trial. ] Am
Coll Cardiol, 2019;73:1264-72.

Ledwidge M, Gallagher J, Conlon C, et al. Natriuretic
peptide-based screening and collaborative care for
heart failure: the STOP-HF randomized trial, JAMA,
2013;310:66-74.

Huelsmann M, Neuhold S, Resl M, et al, PONTIAC
(NT-proBNP selected prevention of cardiac events
in a population of diabetic patients without a history
of cardiac disease): a prospective randomized con-
trolled trial. J Am Coll Cardiol. 2013;62:1365-72.
Kelder JC, Cramer M]J, Verweij WM, et al. Clinical
utility of three B-type natriuretic peptide assays for
the initial diagnostic assessment of new slow-onset
heart failure, J Card Fail, 2011;17:729-34,

Zaphiriou A, Robb S, Murray-Thomas T, et al, The
diagnostic accuracy of plasma BNP and NTproBNP
in patients referred from primary care with suspect-
ed heart failure: results of the UK natriuretic peptide
study. Eur J Heart Fail. 2005;7:537-41.

Januzzi JL, Chen-Tournoux AA, Christenson RH,
et al, N-Terminal Pro-B-Type Natriuretic Peptide in
the Emergency Department: The ICON-RELOADED
Study. J Am Coll Cardiol. 2018;71:1191-200.

Maisel A, Mueller C, Nowak R, et al. Mid-region
pro-hormone markers for diagnosis and prognosis
in acute dyspnea: results from the BACH (Biomark-
ers in Acute Heart Failure) trial, ] Am Coll Cardiol,
2010;55:2062-76,

Costello-Boerrigter LC, Boerrigter G, Redfield MM,
et al. Amino-terminal pro-B-type natriuretic peptide
and B-type natriuretic peptide in the general com-
munity: determinants and detection of left ventricu-
lar dysfunction. ] Am Coll Cardiol. 2006;47:345-53.
Yoo BS, Kim WJ, Jung HS, et al. The Clinical Expe-
riences of B-type Natriuretic Peptide Blood Concen-
trations for Diagnosis in Congestive Heart Failure :

The Single Hospital Experience Based on the Large



41,

42,

43,

44,

45,

40.

47.

48,

49.

50.

Clinical Database, Korean Circ ], 2004;34:684-92,
Taub PR, Daniels LB, Maisel AS, Usefulness of
B-type natriuretic peptide levels in predicting he-
modynamic and clinical decompensation. Heart Fail
Clin, 2009;5:169-75.

Forfia PR, Watkins SP, Rame JE, et al, Relationship
between B-type natriuretic peptides and pulmonary
capillary wedge pressure in the intensive care unit, J
Am Coll Cardiol. 2005;45:1667-71.

Anand IS, Fisher LD, Chiang YT, et al. Changes
in brain natriuretic peptide and norepinephrine
over time and mortality and morbidity in the Val-
sartan Heart Failure Trial (Val-HeFT). Circulation,
2003;107:1278-83.

Lee DS, Stitt A, Austin PC, et al, Prediction of heart
failure mortality in emergent care: a cohort study.
Ann Intern Med, 2012;156:767-75, W-261, W-262,
Maisel A, Hollander JE, Guss D, et al, Primary results
of the Rapid Emergency Department Heart Failure
Outpatient Trial (REDHOT). A multicenter study of
B-type natriuretic peptide levels, emergency depart-
ment decision making, and outcomes in patients
presenting with shortness of breath, J Am Coll Car-
diol. 2004;44:1328-33,

Bettencourt P, Azevedo A, Pimenta J, et al. N-termi-
nal-pro-brain natriuretic peptide predicts outcome
after hospital discharge in heart failure patients, Cir-
culation, 2004;110:2168-74.

Neuhold S, Huelsmann M, Strunk G, et al, Compar-
ison of copeptin, B-type natriuretic peptide, and
amino-terminal pro-B-type natriuretic peptide in pa-
tients with chronic heart failure: prediction of death
at different stages of the disease, ] Am Coll Cardiol.
2008;52:266-72,

Logeart D, Thabut G, Jourdain P, et al. Predischarge
B-type natriuretic peptide assay for identifying pa-
tients at high risk of re-admission after decompen-
sated heart failure. ] Am Coll Cardiol. 2004;43:635-
41,

Kang SH, Park JJ, Choi D], et al. Prognostic value of
NT-proBNP in heart failure with preserved versus
reduced EE Heart. 2015;101:1881-8.

Zile MR, Claggett BL, Prescott MF, et al. Prognostic
Implications of Changes in N-Terminal Pro-B-Type
Natriuretic Peptide in Patients With Heart Failure, ]
Am Coll Cardiol, 2016;68:2425-36,.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

Weiner RB, Baggish AL, Chen-Tournoux A, et al.
Improvement in structural and functional echocar-
diographic parameters during chronic heart failure
therapy guided by natriuretic peptides: mechanistic
insights from the ProBNP Outpatient Tailored Chron-
ic Heart Failure (PROTECT) study, Eur J Heart Fail,
2013;15:342-51,

Felker GM, Anstrom KJ, Adams KF, et al. Effect of
Natriuretic Peptide-Guided Therapy on Hospitaliza-
tion or Cardiovascular Mortality in High-Risk Patients
With Heart Failure and Reduced Ejection Fraction: A
Randomized Clinical Trial. JAMA., 2017;318:713-20.
Troughton RW, Frampton CM, Brunner-La Rocca
H-P, et al. Effect of B-type natriuretic peptide-guided
treatment of chronic heart failure on total mortality
and hospitalization: an individual patient meta-anal-
ysis, Eur Heart J. 2014;35:1559-67.
Zanotti-Cavazzoni SL, Hollenberg SM, Cardiac dys-
function in severe sepsis and septic shock. Curr
Opin Crit Care, 2009;15:392-7.

Fonarow GC, Peacock WF, Horwich TB, et al, Use-
fulness of B-type natriuretic peptide and cardiac
troponin levels to predict in-hospital mortality from
ADHERE., Am J Cardiol. 2008;101:231-7.

Peacock WF, De Marco T, Fonarow GC, et al, Car-
diac troponin and outcome in acute heart failure, N
Engl ] Med, 2008;358:2117-26,

Michel L, Mincu RI, Mahabadi AA, et al. Troponins
and brain natriuretic peptides for the prediction of
cardiotoxicity in cancer patients: a meta-analysis,
Eur ] Heart Fail. 2020;22:350-61.

Coglianese EE, Larson MG, Vasan RS, et al. Distribu-
tion and clinical correlates of the interleukin recep-
tor family member soluble ST2 in the Framingham
Heart Study. Clin Chem, 2012;58:1673-81.
Manzano-Fernandez S, Mueller T, Pascual-Figal D, et
al. Usefulness of soluble concentrations of interleu-
kin family member ST2 as predictor of mortality in
patients with acutely decompensated heart failure
relative to left ventricular ejection fraction, Am J
Cardiol. 2011;107:259-67.

Aimo A, Vergaro G, Passino C, et al. Prognostic
Value of Soluble Suppression of Tumorigenicity-2 in
Chronic Heart Failure: A Meta-Analysis. JACC Heart
Fail. 2017;5:280-6.

Gaggin HK, Szymonifka ], Bhardwaj A, et al. Head-

oz
El
HO
re

33



62.

63.

64.

65.

60.

67.

68,

69.

70.

to-head comparison of serial soluble ST2, growth
differentiation factor-15, and highly-sensitive tropo-
nin T measurements in patients with chronic heart
failure, JACC Heart Fail, 2014;2:65-72.

van Kimmenade RR, Januzzi JL, Ellinor PT, et al.
Utility of amino-terminal pro-brain natriuretic pep-
tide, galectin-3, and apelin for the evaluation of
patients with acute heart failure, J Am Coll Cardiol.
2006;48:1217-24.

Imran TF, Shin HJ, Mathenge N, et al. Meta-Analysis
of the Usefulness of Plasma Galectin-3 to Predict
the Risk of Mortality in Patients With Heart Fail-
ure and in the General Population. Am J Cardiol.
2017;119:57-64.

Park JJ, Choi DJ, Yoon CH, et al. Prognostic value of
C-reactive protein as an inflammatory and N-termi-
nal probrain natriuretic peptide as a neurohumoral
marker in acute heart failure (from the Korean Heart
Failure registry). Am J Cardiol. 2014;113:511-7.
Zairis MN, Tsiaousis GZ, Georgilas AT, et al. Multi-
marker strategy for the prediction of 31 days cardiac
death in patients with acutely decompensated chron-
ic heart failure. Int J Cardiol, 2010;141:284-90.
Anand IS, Kempf T, Rector TS, et al, Serial measure-
ment of growth-differentiation factor-15 in heart
failure: relation to disease severity and prognosis
in the Valsartan Heart Failure Trial. Circulation.
2010;122:1387-95.

Bouabdallaoui N, Claggett B, Zile MR, et al, Growth
differentiation factor-15 is not modified by sacubi-
tril/valsartan and is an independent marker of risk
in patients with heart failure and reduced ejection
fraction: the PARADIGM-HF trial. Eur J Heart Fail.
2018;20:1701-9.

Lang RM, Badano LP, Mor-Avi V, et al, Recommen-
dations for cardiac chamber quantification by echo-
cardiography in adults: an update from the Ameri-
can Society of Echocardiography and the European
Association of Cardiovascular Imaging. J Am Soc
Echocardiogr, 2015;28:1-39.e14.

Muraru D, Badano LP, Peluso D, et al. Compre-
hensive analysis of left ventricular geometry and
function by three-dimensional echocardiography in
healthy adults. ] Am Soc Echocardiogr. 2013;26:618-
28.

Dorosz JL, Lezotte DC, Weitzenkamp DA, et al.

71.

72.

73.

74,

76,

77.

78.

Performance of 3-dimensional echocardiography in
measuring left ventricular volumes and ejection frac-
tion: a systematic review and meta-analysis, ] Am
Coll Cardiol. 2012;59:1799-808.

Reisner SA, Lysyansky P, Agmon Y, et al, Global lon-
gitudinal strain: a novel index of left ventricular sys-
tolic function. J Am Soc Echocardiogr, 2004;17:630-
3.

Trobs SO, Prochaska JH, Schwuchow-Thonke S, et
al, Association of Global Longitudinal Strain With
Clinical Status and Mortality in Patients With Chronic
Heart Failure, JAMA Cardiol, 2021;6:448-56.

Yoon YE, Hong Y], Kim HK, et al. 2014 korean
guidelines for appropriate utilization of cardiovascu-
lar magnetic resonance imaging: a joint report of the
korean society of cardiology and the korean society
of radiology. Korean Circ J. 2014;44:359-85.
Grothues F, Smith GC, Moon JCC, et al, Comparison
of interstudy reproducibility of cardiovascular mag-
netic resonance with two-dimensional echocardiog-
raphy in normal subjects and in patients with heart
failure or left ventricular hypertrophy. Am J Cardiol.
2002;90:29-34,

. Jenkins C, Moir S, Chan J, et al. Left ventricular vol-

ume measurement with echocardiography: a com-
parison of left ventricular opacification, three-di-
mensional echocardiography, or both with magnetic
resonance imaging, Eur Heart J. 2009;30:98-106,
Sugeng L, Mor-Avi V, Weinert L, et al, Multimodality
comparison of quantitative volumetric analysis of the
right ventricle, JACC Cardiovasc Imaging. 2010;3:10-
8.

Sicari R, Nihoyannopoulos P, Evangelista A, et al.
Stress Echocardiography Expert Consensus State-
ment--Executive Summary: European Association of
Echocardiography (EAE) (a registered branch of the
ESC). Eur Heart ], 2009;30:278-89.,

American College of Cardiology Foundation Appro-
priate Use Criteria Task Force, American Society of
Echocardiography, American Heart Association, et
al, ACCF/ASE/AHA/ASNC/HFSA/HRS/SCAI/SCCM/
SCCT/SCMR 2011 Appropriate Use Criteria for Echo-
cardiography. A Report of the American College
of Cardiology Foundation Appropriate Use Criteria
Task Force, American Society of Echocardiography,

American Heart Association, American Society of



79.

80.

81.

82,

83.

84.

85.

80.

87.

88.

Nuclear Cardiology, Heart Failure Society of Ameri-
ca, Heart Rhythm Society, Society for Cardiovascular
Angiography and Interventions, Society of Critical
Care Medicine, Society of Cardiovascular Computed
Tomography, Society for Cardiovascular Magnetic
Resonance American College of Chest Physicians, J
Am Soc Echocardiogr, 2011;24:229-67.

Lancellotti P, Pellikka PA, Budts W, et al, The clinical
use of stress echocardiography in non-ischaemic
heart disease: recommendations from the Europe-
an Association of Cardiovascular Imaging and the
American Society of Echocardiography, Eur Heart J
Cardiovasc Imaging. 2016;17:1191-229.

Knuuti ], Wijns W, Saraste A, et al. 2019 ESC Guide-
lines for the diagnosis and management of chronic
coronary syndromes, Eur Heart J. 2020;41:407-77.
Valle-Muroz A, Estornell-Erill ], Soriano-Navarro CJ,
et al, Late gadolinium enhancement-cardiovascular
magnetic resonance identifies coronary artery dis-
ease as the aetiology of left ventricular dysfunction
in acute new-onset congestive heart failure, Eur J
Echocardiogr, 2009;10:968-74.

Hamilton-Craig C, Strugnell WE, Raffel OC, et al. CT
angiography with cardiac MRI: non-invasive func-
tional and anatomical assessment for the etiology
in newly diagnosed heart failure, Int J Cardiovasc
Imaging, 2012;28:1111-22,

Mahrholdt H, Wagner A, Judd RM, et al. Delayed
enhancement cardiovascular magnetic resonance
assessment of non-ischaemic cardiomyopathies, Eur
Heart J. 2005;26:1461-74.

Choudhury L, Mahrholdt H, Wagner A, et al. Myo-
cardial scarring in asymptomatic or mildly symptom-
atic patients with hypertrophic cardiomyopathy, J
Am Coll Cardiol, 2002;40:2156-64.

Patel MR, Cawley PJ, Heitner JF, et al. Detection of
myocardial damage in patients with sarcoidosis. Cir-
culation, 2009;120:1969-77.

Maceira AM, Joshi J, Prasad SK, et al. Cardiovascular
magnetic resonance in cardiac amyloidosis, Circula-
tion. 2005;111:186-93.

Puntmann VO, Carr-White G, Jabbour A, et al,
T1-Mapping and Outcome in Nonischemic Cardio-
myopathy: All-Cause Mortality and Heart Failure.
JACC Cardiovasc Imaging. 2016;9:40-50.

Li S, Zhou D, Sirajuddin A, et al. T1 Mapping and

89.

90.

91.

92,

93.

94.

95.

96.

97.

98.

Extracellular Volume Fraction in Dilated Cardiomy-
opathy: A Prognosis Study. JACC Cardiovasc Imag-
ing. 2021;51936-878X(21)00623-9.

Mahrholdt H, Goedecke C, Wagner A, et al, Cardio-
vascular magnetic resonance assessment of human
myocarditis: a comparison to histology and molecu-
lar pathology. Circulation. 2004;109:1250-8,

Ferreira VM, Schulz-Menger J, Holmvang G, et al.
Cardiovascular Magnetic Resonance in Nonischemic
Myocardial Inflammation: Expert Recommendations.
J Am Coll Cardiol, 2018;72:3158-76,

Gao P, Yee R, Gula L, et al, Prediction of arrhythmic
events in ischemic and dilated cardiomyopathy pa-
tients referred for implantable cardiac defibrillator:
evaluation of multiple scar quantification measures
for late gadolinium enhancement magnetic reso-
nance imaging, Circ Cardiovasc Imaging. 2012;5:448-
56.

Perazzolo Marra M, De Lazzari M, Zorzi A, et al, Im-
pact of the presence and amount of myocardial fi-
brosis by cardiac magnetic resonance on arrhythmic
outcome and sudden cardiac death in nonischemic
dilated cardiomyopathy, Heart Rhythm, 2014;11:856-
63.

Kim EK, Lee GY, Jang SY, et al. The Extent of Late
Gadolinium Enhancement Can Predict Adverse Car-
diac Outcomes in Patients with Non-Ischemic Car-
diomyopathy with Reduced Left Ventricular Ejection
Fraction: A Prospective Observational Study. Korean
J Radiol, 2021;22:324-33,

Wu KC, Weiss RG, Thiemann DR, et al. Late gadolin-
ium enhancement by cardiovascular magnetic reso-
nance heralds an adverse prognosis in nonischemic
cardiomyopathy. J Am Coll Cardiol. 2008;51:2414-
21,

Karamitsos TD, Francis JM, Myerson S, et al, The
role of cardiovascular magnetic resonance imaging
in heart failure. J] Am Coll Cardiol. 2009;54:1407-24.
Lee HY, Jeon ES, Kang SM, et al. Initial Report of the
Korean Organ Transplant Registry (KOTRY): Heart
Transplantation, Korean Circ J. 2017;47:868-76.
Hershberger RE, Givertz MM, Ho CY, et al. Genet-
ic Evaluation of Cardiomyopathy-A Heart Failure
Society of America Practice Guideline, ] Card Fail.
2018;24:281-302,

Gigli M, Merlo M, Graw SL, et al, Genetic Risk of

oz
El
HO
re

35



Arrhythmic Phenotypes in Patients With Dilated Car-
diomyopathy. J Am Coll Cardiol. 2019;74:1480-90.

99. Fatkin D, Huttner IG, Kovacic JC, et al. Precision

Medicine in the Management of Dilated Cardiomy-
opathy: JACC State-of-the-Art Review, ] Am Coll
Cardiol, 2019;74:2921-38,

100. Fatkin D, Calkins H, Elliott P, et al. Contemporary

and Future Approaches to Precision Medicine in
Inherited Cardiomyopathies: JACC Focus Seminar
3/5. ] Am Coll Cardiol, 2021;77:2551-72.

101, Escobar-Lopez L, Ochoa JP, Mirelis JG, et al, Asso-

ciation of Genetic Variants With Outcomes in Pa-
tients With Nonischemic Dilated Cardiomyopathy. J
Am Coll Cardiol. 2021;78:1682-99.

102, Tayal U, Ware JS, Lakdawala NK, et al. Understand-

ing the genetics of adult-onset dilated cardiomyop-
athy: what a clinician needs to know, Eur Heart J.
2021;42:2384-96,

103. Yogasundaram H, Alhumaid W, Dzwiniel T, et al.

Cardiomyopathies and Genetic Testing in Heart
Failure: Role in Defining Phenotype-Targeted
Approaches and Management. Can J Cardiol.
2021;37:547-59.

104, Ponikowski P, Voors AA, Anker SD, et al, 2016

ESC Guidelines for the diagnosis and treatment of
acute and chronic heart failure: The Task Force for
the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology
(ESC)Developed with the special contribution of
the Heart Failure Association (HFA) of the ESC. Eur
Heart J. 2016;37:2129-200,

105,

1006.

107.

108.

109.

110,

111,

Yancy CW, Jessup M, Bozkurt B, et al. 2017 ACC/
AHA/HFSA Focused Update of the 2013 ACCF/AHA
Guideline for the Management of Heart Failure:
A Report of the American College of Cardiology/
American Heart Association Task Force on Clinical
Practice Guidelines and the Heart Failure Society of
America, Circulation, 2017;136:e137-61.

Shim CY. Heart Failure with Preserved Ejection
Fraction: the Major Unmet Need in Cardiology. Ko-
rean Circ J. 2020;50:1051-61,

Obokata M, Kane GC, Reddy YNV, et al, Role of
Diastolic Stress Testing in the Evaluation for Heart
Failure With Preserved Ejection Fraction: A Simul-
taneous Invasive-Echocardiographic Study. Circula-
tion, 2017;135:825-38.

Ha JW, Andersen OS, Smiseth OA. Diastolic Stress
Test: Invasive and Noninvasive Testing, JACC Car-
diovasc Imaging, 2020;13:272-82.

Shim CY. Stress Testing in Heart Failure with
Preserved Ejection Fraction. Heart Fail Clin,
2021;17:435-45.

Reddy YNV, Carter RE, Obokata M, et al. A Simple,
Evidence-Based Approach to Help Guide Diagnosis
of Heart Failure With Preserved Ejection Fraction,
Circulation. 2018;138:861-70.

Pieske B, Tschope C, de Boer RA, et al. How to
diagnose heart failure with preserved ejection frac-
tion: the HFA-PEFF diagnostic algorithm: a consen-
sus recommendation from the Heart Failure Associ-
ation (HFA) of the European Society of Cardiology
(ESC). Eur ] Heart Fail, 2020;22:391-412,






Chapter

o
Ra L
LI T
o AN
io

1oy
[TyT

0 g
[}
ra

1%
0=
rH
El
=
ook

—
s
g

4 ol
o3
k>

>

folv-

MR XA AXQEIMSEA-HZH 2| MARK (ARNI) E= AX|QEIL

( 0] gl= 42 AUX|LQEHAMEMXIHA), HEIXIHH|, BRI=E|T0|=
At LES-ZEY SS+SHR(SCGLT2) XM= AEetA
MOZ Ol URAHS HAANT7 B2 BEX|Z 2 AFZ6HOF SICE, (Class I, Level of

0 o
B>
1Q
>
>
=
19
0z

N
o3
=
e
|.|'|
>
E
i
N
o2

w2
=
0=
4
o

>

2 05 0

| HHEE0] 40%0|4C 2 A= A=

evel of Evidence B)

E
HU
i
30
Pal
Qﬂ
rir
SN
o
r
[
rol
il
a
2
=

1. WHEE 24 HRT(HFrEF) 8ixfe] (2 A=RI=2 X
EE od=X=E HHEE AR A Re B Fo T
A AFATE 19808 AFHE AZE 9o
() =X =2 58 o, AEE AMT AR AU gas
ARA B FEARE UEE A ARE S £ ) 71X bR kX e HlAlg

SHA}e] 7|22 7)HA] & (device therapy) A3 & A AA| (angiotensin—converting enzyme

Aol FTEA] 3= ofoF sk, H]eFE FAHX]  inhibitors, ACEI) = X ElAl4=8-A| 2}
7 o]Fof| i x|&£H o2 FA|Eofof st} B= A (angiotensin receptor blocker, ARB)
E da AR g0 8 Am 5ie O AP Ee A 'l Al S A - v = g AL A A
WE A, @ AFEA ozt ogh R A (angiotensin receptor—neprilysin inhibitor,
dY A, YA @ 71 A AdEIeE 9] ARNID, HIEFAFA] (beta—blocker, BB), A
Ao} 7hAdoltt, olgtt HRE G| Y1 IZEEIo|E #8A A3A| [FeiEHE A%

[e]
s

ne
r]I
2
N

il

2
e

lo

o
2
o
[
o
H
My
ful

A, mineralocorticoid receptor antagonists



M H2 / Ol=H| (MY MF E= DHCHA|)

&t

g3/t

QX LB +ZH|-
H 22| MK (ARNI)/
QIX| eI LTSS A KK (ACEI)/
QIX| QEIM IR (ARB)*

SGLT2 x|

HZE USXZ20 = 27611 SH0| JULCHN BIEE0| XHHOZ AT 4L
ICD/CRT 25" #E

¥ x_ﬂ*_‘"%ﬂ (ICD) E= PSIEES
7|8lx|& (CRT-D/P) s gl
PN EVIVN =S
S=50|HM QP Al HEEX20E =700 A28 || adf ZH0| HQ o HEMS SR
T al8i=IH703] O]l 2Rt otetz YH0| et 2k} HEX=0|E S0t 30|
AEEE= 523 2l 8t
v v v
0|HtE 2} (ivabradine) HI2| A7t (vericiguat) C|=Al

EAJM BRI (LVAD), 401 TE Astr2 %12 ||

Class | Class Il

OAEE fha ARA SRl /A o So) BelE HERIEAl (R HE).
13521, 228 H=x,

t 5% AR Aol 534

1,

jat)

I ed

o>
4

r
o

Sy |



SGLT2 2AA (Sodium Glucose Co—Transporter
2 inhibitor, SGLT2D)o|t}, o]#fgt A+ +
2 7|29 FFA| A 2o 2 A
o, 53] 2 d=2HE YA, ARNI,

SGLT2 oJAIA] A7 thibio] A4 Bas
o] EEOHAQ] Aok eH-FEAEE
A ApRA|e WEIRAE ARgsk oE He
Tefatthy, AR BT R e AR
Aol B4 EEOHA o SUARTHE AE
£ WA DS it ARA R 16
o) mxo] AL AT Aol Fasich A
AR RO 1 $489E AFT 4 e
AT glov] AUE S S oFREe
AR WEAe) SuolA S BeHael of
el go] gick, 20| vlEREA ATk 2244
0% oFRg F7h TAHQ Hekurhs 4
5 RebAQ) AR oFRS A 23sle] £
o5t Zlo] YA olSe| Erbu Wy 4
QA B}, whebd AR A oFEXE AU
TR APIE Aot AYAR FAS A
YT 4 Uk 2AZ FHOE AASIA @
o

AR LA A Al /ARNI, A2

H|EFRFEHA, SGLT2 2AIA]
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20% TAAHL
A E A oAA (=

xg, o)y, Avey,

w,'® o] 3 ThoRl ohH| 2 el
Y, A, Y
EEetg)o) 4

g
AE Aol YAAY YAFEE Aol
o Fofatx] Wolof su], 4:%7] kol 80
mmHg ©|3h2 vl WAL Agoeldo] 3
me/dL olA, % A5 W2 5 4 UF
o] 5 mEq/L o149l Aol FopS ulg- =
A2 AR BT}, 270 AR
B AJ2ksto] AX3| Zaksor shnl, Fof 1-2
Z ol ol BY 2B I AL SHA}
2 sfof gtk ok Py RALL oy o
A QRAAGEA oA ThE kX o dlAl o
Ao} 71 B iAo} wato] Q. 7o) 7}
A Bl Sok aAe] 209747 Lehg 4 9l
ou], ) gxelH 7| o] B We Ao o
24 ek Qsel A A% BaEo] By

o} N
R ,
/3ol AFAY A Sl Sl= A o=
£ oh ARA SAeld F71Fol glrke o
A e AASE L AAE AgBloF L, 4]
AP AIS 20l o2 BIHYH BE 43
FEZY 50 mg 1Y 33, ogahzd 10-20

mg 1Y 23], gA =z 20-40 mg 1Y 138],
2|2 5 mg 1Y 23))71A] 7Fsgh 3k &fof
=g

2. HX| M EH[XHCHA]
A A EARTA = QTX| Rl

azoAAS] AT, éo&mmz_b 4
AR} @Y
SN mvmwﬁl)%

117+ x]é‘: Z o

—okz| 2

QIX| Bl AT etS A X K| Al1ZH 8%(mg) =E 2%(mg)
ZEIZZ (Captopril) 6.25 mg 1 32 50 mg 1 33|
o' 2t 2! (Enalapril) 2.5mg 1 23] 10-20 mg 1 23]

A =T 2 (Fosinopril)

5-10 mg 1< 13l

40 mg 1 18

2(
4 (
4 (
(

2|Al.=Z 2 (Lisinopril) 2.5-5mg 1Y 13 20-40 mg 1€ 18]
H2I= X2 (Perindopril) 2mg 1 13 8-16 mg 1 13|
2t0]Z 2! (Ramipril) 2.5 mg 1& 23] 5mg 1¢ 23]
EZt=2tT 2 (Trandolapril) 0.5mg 1 13 4mg 1< 13
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(24 % HR 0.71, P <0.001). &, kA2
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ZHH|AL2Et(Candesartan)

4-8 mg 1< 13

32mg 1 13

HrAL2Eb(Valsartan)

20-40 mg 1< 23]

160 mg 1< 23]

ZXIE(Losartan)

25-50 mg 1 18]

150 mg 1 18]
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3. OIX|QEIMSEH|-L|Z B | MARK]| ¢ b, .
(ARNI) = %ﬂoﬂ Afz AR HfﬂE 16% 2 = A%
XA 27T Aol 27] FEF
AR Ed/EALE Rk vz alat o] o' g 734011 AN o= T AR
QHEAl $8749] 0]F AA|A (dual inhibitor)®  XEAZ 2018Y Yulo|ERE ARNIQ AR
A, Yz Al IA A A E- (AHU377) & class [2&2 @8t 9low, thrp4=2] ukA
I} QbR Q RIAIEAAAA Q] WAL ER ] 2Rg- AR ARA P M= Al
718 7HAAL Yl 229 QMR QEIAIS=-8A v ol%, A= T HEH E= b eHE
ZHAAAA (ARND AlE AR Azhet @ AAZTE LA A FR] L ElAI =8 A A A

BEEO) HE HABSEE ARG o] B A Ho| Gl IAES wgi A

S v=zdejilolzt Eel= $4 A=HEohkAl BEL/HIAEES fd-SHA LRIATA AA]
© UEFolfletolE, Baltr|d G og i o AR BAR A= AtEe] $508 X
A F Y HEfo|=E HIEASAZITE Wl QI ARA oSt gt A e
ZYe4lo] A= e 3 g4 Hetels A AR 3 1,002 e R 18
o] njgstE Asfiste] AW FEE S7HAI7] | FA] AAFAH(TRANSITION study)ollA]
I ol A= E3 I, UEF WA, Al & 9 S (Y T 34 79 Y = (Y
EAPE T, RSt oy 5ol avtE Bt Y 3 3UF 10Y) AR EY/UALEE AR
-85 oz Al S 270wt S v Z vlaskGistl, 1054 AFHI EE A E S
=07 AR AR EY /AL ERR] AR Hd) 85 =Yg 9 8°F F oA 8BS
2 AAEAe A, A wEE 9 olgt  oF I 7ol Afol7t YIRIEEF Edt 5HY) A=
7159 g A4, Y 849 e d A AR ARA 2801 71E AR oFR
g H o) PEA 7058 vl FPS wf, 23] A 4]
PARADIGM—HF ¢4 45 o] ebg4 B4 AfoA 1074 &3 85 =E98°] &
o7 X HAANTEAAAA E okxe gk, F8 BRE T A9l on NT—proBNP 7+
A EAAGAA S 2det AEAH 75 2 Ak I3 AR AYYEE Wekeh ¥
4 ARE W A 9EE 40% olek] A T4 AEdeR Qs FAtofA o det
B S2H(NYHA 71555 [1-1V) 58,4427 = dju] AFH|EY /WA t2eke] 5315 7
(812 eh=Ql 23S o= g 7449 9 53 PIONEER-HF oA = Ad 5 &
darolnt, A eHIAASTA LA ofdet A o® PHE F AR E™Y/HAIEES

ZH (10 mgH 23]/Y)wat AFRIE-> /AR ARgSHE Alo] odetxd din] 45 4 854
B (200 mg# 23]/ vlag o, ofdel  NT-proBNPE Fo5H o AaAH L, A2
TUL i8] AR EE/RARERRR] A8 S AR SRl A Y bR 2 BlAL 3

¢

9. 2|-X|QEIMA XITHH| | 45



SEAAAY A LA AAEAE AR 54 AR AEkR et A o eEl
o Aol gl= SR AR A= BlssoA U ARESAAY A L |AEAIRTEAIE
ERTh ™ 54 oAl 854 oldefds AR Ho] fle SHEOIA AS5E ARNI
ARFRIE-/HAIREO R WARE oof Bls) A & ARSshe A2 11 A oS0y A9

Bl AR EG /AR RS ARRRE o] 12 ©ed), e T SHOIAM stk 1A AR
FANA AR AT AR Aol AR AREShE A2 BEoith. ARNIS| AR
fFoJaHA| Wkt ol 714 AR A L 'R A A

A, A ARAe 2o G AR oF Ay SRS AIRNEA AR ek Aot
SRR et A HEE a BAE e 53], AFHIEL/AAE" SR wAE] A
2 AEW 9l AR AR Y 5= 0 o SRRk a A AAAIE ARESRAL 9
ARFHHOE sh= ARNIE o8t ot & Qe A9, BuFET A= shr] flsh
A9 dd A Sln SRR 9] A & 364K Fef ZIkte] Hasit,

AT A 9T o A RS 2ot
I 3. ARNI2| A|Zf3} B2 2F
ARNI Al E&(mg) 52 8%(mg)
AFRH|EZ/LAZEN 48/51 mg 1% 23] 97/103 mg 1% 28
* A AEE T O] A= B, 24/26 mg 19 23] & A 8= AR a1efS 4= et

E 4. FA HEEE ZEA MBH SIXI0f|M OFX| QEIMFEIS AAKH|(EEE QX QEIAMS2R|XITHA)2] &
710|E
=X
==
SA st MEHOZ Q15 QY A MESE STt
CH&r 2 X{EEA[7]
1) HES: ZMA BEE 24 MNEH X UEE <40%)
2) TN ILEES(ZE >5.0 mEg/L)
AMEH (Cr >2.5 mg/dL &2 eGFR <30 mL/min/1.73 m?)
SHN T 234N Mt ML (=57 E2 <90 mmHg )
3) o HE AZ: ZE EEN/ZE EZ 0! X (OLZ210| =, E2|QE|HI)
AR TZE|F0|E 2| ZEN| (Y=AHZ ZEA|)/21H AKX
HIAHZ0|=ESESX|
EfHEDY/EQHEDE-HIIHEAIE
sk 25 422 Zaet UM NY
4) 2715 HEES HY A= MW HEEE, AM/JN TsY




HE4. (A5)

.

28 UK

5
HEYRE AlX
- HO|E 2% 014 71248 £ 1 8% 37t

S

+ DE OIX|QEIAIS BRI
<O AR B E 8 #Y A

0= 470 20T Lot AL 20

Sk
- 7S Mo E 2l

(U SR ZLEHEO| & = Y2 SR E O e 5F)
=g MIE AL Z| S 18

PN

=]
< OfM XY = RO 5= K 0

- OfF| M Al 7|TEIE ETHE MY
S oa}, ARFOR 0I5t YRS L AIYE SHS BXHO2 |2
},

(s

Lo S 20| 2

ro

oo™

< Z4E0| >55
mL/min/1.73

- LESrstAL

HE Ol K| (Ot2Z22H0|E, E2IYEHH)E SHSE I
<A 2 0|20 = ZE, Cr0| ASHLR S/t 4% QXL

|

- B S oA U H (OIXIZS/BA0| U= KLY, 713 5)

- OJA} Xt 10| YIOIXIQI HIAEZO0|EHHSH AISS LT 2
28 &2

SEAY MY

- x| B 2L

Su4 R

- OIXEZ, SE80| S510 LR Hit SH- BXS AHHAZY

- LIO|E0|E, & SRAITR, [ BHSIMES MI6t, TH58t H0I7IL 56

- 2 ZY0IL H$T} O 0K ZYS 12

- 0[2{3t W02 SHEIX| 013 ZP MR Ao

713

- AR RN E61T, YRS SN0 Of3 KB o

- M2 7130] WME A2 HEE H542 T2fH0F &

- OIX|QENAITEHE ACHHIFON O3t 7| ZO|CIRIE HIEA] OfXIS TS BRE oS

F DI U HER A3t 7IR0|T, QXIQEAHBEAHA 0I5t ZOZ et Al QK| QHIASEH

AR RIS 2
NFIsOl ofst Y TUBES

o

IXIQEIAREEACIRA Mg % BUN, Cr, 28 +%17} T4 2212 4+ US; A520| X1 F40] 9l 2

O Ol&el =X|7F EHe Glg
« Cr 4820| 7|X%|2| 50% 0|5t =& Cr <3 mg/dL &2 eGFR =25 mL/min/1.73 m* &

40
ol
J

- ZE AS0|E 5.5 mEq/L O[HIHK|E 51
+ BUN, Cr, ZE0| Bt 4E58 42 A=4 AN (HAHZ0|ESHEH ), T2 ZE E5MH £= ZE

oco=2 o

128 340
I.

mEq/L2 &&5t7L Cro] 7IEXIE0 >100% £ > 3.5 mg/dLe
m'Y AL QK| QTS Z AKX (E QHX|Q A X RFHA])

(B I §

= ZEL FOFE[HO| FEE 7K XAIEH2 = HIHMo| =tQloOoF g

oy U
o
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2 £0]7| /5104, ergE 2l
JISHCE, (Class I, Level of Evidence A)

HEE|
OO —

HIEIXIHH= HIAZEE, 7I2H|CIE,

HEZZE ABIHO|CE, (Class I, Level of Evidence A)

3. 70 Ol At M = HIEIZE AE0] =50|

H EFA A =
23} 1)

L

HFrEF AJ5A 3z} Apgt
ZIe} 370 ol A
FE fAAER AFoA ARA gt A
HIERAPAA| ARG oS5 AT

115 e] HFEF 454 SEtelA = 24 A
ZHeAFAT? e o2 At
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A S MAHSHE A AAE AHESHL Qleka 3
= 7Kgt we) WiEeAlE F7k5He Aol £
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HERRALE B QAR o ok A
o e v (FA 2 FUAYF F) A G
o AN 3 Selok gtk S B
A % 9l Ho) §971A Lelok det. 5%
o 717ke 430l Aol HlekxieA S
FUshs Bk 28o] WAISHER| BHalsof 5

| &o] WA A9 SA oluAE F7t
SPA ofu] olkeAlS AHg S 9 olueA]

o WlekxetA S ol
T4 AR o) wEReA e FEeE AR A
71 BatehA ghrh e A2 S A
5% ATE A AT, oA Abge] A
71 HE SUAZL DA HlhY AR
2 st Bjet gxleke He Aol wiekxie
AE AR Ao oFE ATt Bl
shan gl

SHtol A AlRE AT, Bl Aol vt
AAAS Asieiete E Ao wapo] &
o 703 oA W Aol 1Y F Aol
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1. HIELRFERH] ALE 27

() Az¥et 514 513
A (T, AR Eol 4 ERiaAlE

¢ 2HSHA AR 7hs. COPD= A

2. O Z=HATA ALE3lof 5t B2

(1) 7&-44e2 (NYHA) 755+ IV HF
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e

4% ol A%

(3) H=¢,

A F4e)

(4) oF2 4TRG-S 2ASoF Gk Folslok

ot ok
Verapamil, diltiazem (0] =5 S0
ajjof gitt)

* Digoxin

» Amiodarone

* [vabradine

3. HIELRICHR| A2 A

(1) e §3% L2
— QPRI ARRIYA] AGUHE A%

- 2% ool 1AL T 2z F(BA

= olkAlE SHFIL,

EAFHA S N o2 41,

— ¥ 24to] At W o 2 EQlt. o]
1-25 o A 7tstel o glokal

3}% A7l 7 of=feiet,

4 ﬂx}ﬂ O@Eh:}“i HERAFEHA]

ol

1}

—

glo

2

H

N
o,

T
o
o

L

S
il

&

golstoof st} (digoxin.
amiodarone. ivabradine, diltiazem,

verapamil).

A Alof&= nitrates, 7LE-5§5\}LZ
£ vasodilatorg o] E-8354a1 %:x]

o gL SRk

QlataL o] o5

o

A T8 1A8)) ~ HR(EF SAoME Z4Eadars 2

- =5 g Fasit S7) 3 25 Bash) ok A9ole Frkslop tit
= A5 = o= e A 8] S =doly 5o S0l qlehH oA &

- o U SR DS e e Z9l,

(2) S/l A (H=, 7F, AF57H Al

H1. A5 XM AL 7HS 8 HIEIRICHR| ZRet 82

H| EFRHEER] Az 8 SEEY

H|AZEE (Bisoprolol) 1.25 mg qd 10 mg qd

7t2H|2Z (Carvedilol) 3.125 mg bid 25 mg bid

HEZZEZE SHMHE (Metoprolol succinate) (A{43) 12.5-25 mg qd 200 mg qd

H|H|=2 (Nebivolol) 1.25 mg qd 10 mg qd
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A S 1
« OFEA| alEtr7t XIEMO = B 502 0|2fC = HASHAHL MY S40| LIEH = 32 1Y 23
18] 25 Mg 2 2
. 75)\1| 0|49 I'_%XH)HA‘IE 7| BOA M8 (1Y 28], 18] 2.5 mg) &0 112
« = 502 OJ2te] Mets = MU SH0| X&H= 4R 0 3H

15. O[Ht= 2}l (lvabradine)

63

II 1ed

ik
B!
r
(]

Sy |



1. ALMSO| Stte HEE 44 RN AN HEXIHHE AHEoi HEZE0| 2 =X

oo

ALY, HIERHER A0l 57121 E%, HEf ZES 7

(Class 1Ia, Level of Evidence B)
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7 ] 2] A2 (vericiguat)

i, QX QEAHBEAAFT[ELS QK| QEA
ARASE|TO0|E S8 LEH (YEAH
OIS e L 4SS 51 012 e
TS ZAAZ|7]

f Evidence B)

Vericiguat< soluble guanylate cyclase
receptor stimulator=, cyclic guanosine mo-
nophosphate (cGMP) RAS &8,
oxide (NO) WIHE=ES 3|HAIA F= oA 0]
o}, 20209 ¥ Vericiguat Global Study
in Subjects with Heart Failure with Reduced
Ejection Fraction (VICTORIA) ¢dtef w2

o ARA olglE AT HAA BEE 45%

nitric

ok ARH kRl A vericiguat AEE A8
Ao = QI AME = AR AUYE
2 42(35.5% vs. 38.5%, hazard ratio, 0.90;

of

95% CI, 0.82 to 0.98; p=0.02)A17IttaL g+
t} 7 o] ALo)A] vericiguat (B HE
log QlRt AFE e AR AddeS
222 (37.9% vs. 40.9%, hazard ratio, 0.90;
95% CI, 0.83 to 0.98; p=0.02)A1Z2 <= AR
o}, AFTAEO 2 915t APTE 7h4 (16.4%

3t
Bl E?ar AT

vs. 17.5%, hazard ratio, 0.93; 95% CI, 0.81
to 1.06)2F AH5A HPLE 74 (27.4% vs.
29.6%, hazard ratio, 0.90; 95% CI, 0.81 to
1.00) ZH2H& Wrol 4 Aloll= B4 79
de HolFA] Zeidit), olzRt M= alEst
of 20219 A4S AR B A R oA
+= Class IIb, Level of Evidence B2 Hils}al
221} VICTORIA Qo] gh=telo] 555
of gh=¢l A HiolEE 2L e A, 20219
1€ vl= FDA, 2021¢ 7€ EU EC, 20214
119 Aoproll ) i A 37h8 we 4, 3

AE T AR gRpe A A7 A 1H A
42%5 HolE HE 1gslo] 7)& ARA oF
SRS FE9] WA= Skl HEA
o13E A st 2o A Class [Ta= vericiguat
ARE-E E=go] E 4= Qe
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o] 7§l %ict, Omecamtiv mercabilS cardiac

myosin activator®, 4=t Wofl 2k Ak A&
H|E 57FA17]A] ¢l actin—myosin interaction
= Fdigteto] A9 aE&S FHATI= o
Alo|t}, Cardiac myosino] Az oz

o] myosin®] actin®} st 2T 4= = A
B2 HekA7]aL, o]F F8iA B B myosin
o] power stroke ZFol ZrostA stof A4
229 27470tk COSMIC-HF 7oA,
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= 1. CHA,DS,-VASc ®&

Z|2 otsE AR (EFQF TAHQO0|), X0l ZEL
. . )\“:’X‘l — T — OT L= — HA P ™ T o
Congestive heart failure = &% 1 OIAO| BIEE ZtA MBI HEA AZHE
Hypertension et 1 1Y 52 18y A==
Age 75 years or older 75M| Ol el 11 2
3= 125 mg/dL O[&0| AL A7E L LSHA|
. . Ct tﬁ o =20 o =20 O y
Diabetes mellitus ST 1 oizal x2 =0l i
Stroke HEZE 2 WA HEE, I of", E-MTS
) B ~ A= R =2 SIO|E| 0|5t 5N AR
Vscular disease SRS T S motn os atorsls | ol eote
WA M EM, BELEES, SUO| WS
OFAJOHOIIN Z[Z 50-55MI0IM = HES 2| !=i0] B7t
Age 65-74 years 65-74M| 1 st0| BT
Sex category (female)  Oid 1
EJMESES 9

ARE 7o R AR B G
A HRE Yedol=eT, 2, A9
_}?L

4, HE2F 9 25 B A

of

N

: CHA,DS,—VASc >2, o4

VASc =3)ollA 712 Q1 A+ 334 A
< @agtt}, (Class I, Level of Evidence A)
EF M= A 3324 (NOAC, new oral
anticoagulant)®] UAFAT A=27F 2 = HA
B A AHgo] Hagt ARA SR} vlE]
K 23 (et Hoh= A2 2+t 3814
(CH71E=E, 2afSARE, ol gAY, Bz o=
AR O] ARE-S HaLstl, FEkE ol SR
R0l AU ZARES 7HR] 7S H
ERIK A (b)) E dagtet, (Class 1,
Level of Evidence A)*' AWA5S S4lat 4]

57 Bl ke B WA SRt 8l

= 7 (CHAZDZ VASc=1)9%= o}zl d-S31
A7} o]Z R R] et}
- 2 AARE 2ol A of~ 3]
2t ojjelo] HES o] $sain,
& 1A} Sl G5eA

CHA,DS,~VASc > CHA,DS,~VASc
>2) H&EF S Y8l FSA Y A
Elgslcl, (Class Ila, Level of Evidence C)*
ok Sl 22 At Al dEeE
S} a1, CHA,DS,—VASc >24 o]}l 4
9 Qokgo] A8 shaL lojA] ARgoll Algto]

s Aot (E 2, 3).
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1o oo

H|(NOAC)

205301 217

o-d

EEF R HY MEZBo| e ZAAE I3 i3 N0 FojA BF

1) &S, ditgoiU, TS LAHHO| UALL 75M| 0] 2At E=
2) 67X IR (RN, DY, P, FRMEZS 65-744, ) F 27HX] 019 Z2AHS TR U= SR}
H 3. MZ22 37 ¢81HI(NOAC) =L fH(Korean label)ol| 7|=E 3{7+8%f 2t FofAlet

CHH|7HER
(Dabigatran)

150/110 mg bid

HEEH2 1Y 23] 150 mgO|LCt.

- 75M| OI%JQ A
- 50 kg OI2te| MHIS

27|: 59| AME0f 2XHCrCL < 30 mL/min)

ALY HASUHEIS (PCHS 2 HmotM MEis XA XI1E
FS P2Y12 AMA| (0 E2L=02)9t HEoIH &

2|HFE AL
(Rivaroxaban)

20/15/10 mg QD

S5k *._’é SEXH( I |OLE|H FAE 30-49 mL/min)e] HEBHE
|

40N HYSUSIE (PCHE L2 HIHYY HYMS St 2HtE

AEh 15 mg[ESE2| £IF0H 2tAH(ZOtE|H HAE 30-49 mL/min)=
1 13] 10 mglt P2Y12 AMMIE Z|Of 1270 22t HE F0{et dletE &
0| UL,

OFZ Ak
(Apixaban)

5/2.5 mg bid

HUHBUS 5 mge 1Y 28 A7

0.

4m

CHS = 2|A 27}K| 0|ALO] EXIZ J}XI H|THatA
8YOR 25 mgS 1Y 23] ATLE0BICH LIo|

=2 5% F3|0tE| > 1.5 mg/dL.

NS BRHE 2
80M, FIZ <60 kg,

Ald
|:|
>8

N
(Edoxaban)

60/30/15 mg QD
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71 S FEAAE 2ol AMgSliof s A
7} F% AR 20199 AAlE AEA
NAE F5aAe 24 FE4TA (DAPT,

dual antiplatelet therapy)& #§s}to] 342 H
& 3= AR P2Y12 AAAISL M2e A
oA 2 vEIK APA (k) 2418
WO 28 2 Alo] E39 AFS E017] 9
3} ebgslchar (Class 1a) 3t o] 714¢1 270
o] AFAIT} W= WA FSuA et FHA
BgAkgo] oist Pt v ick e A
270

"9} ENTRUST-AF-PCI[A%A1%E 34}
oAl A A WFEHSAE = ol =mARE of H
EFUIK AA (efutad)]'"® At obg Abukat
o EARo] BEFIK ZAgHA (2lutd)of| vlsh &
g8 W01, 534, DAPTY] 34|89 H]
slo] ofAm| RS A Ql5tal P2Y12 JAAE At

AAIA ] 241 2R 34 2xFt Blaske] A}
o, ATAA, ARE @45 Bl Hlsestal
=49 fde 2o 2e e BYEY
SAE ol AAE of2T Y FE A 34 8
S At AHE FAZ0] oF 80%= TAF
SUHSAE o]F 30 ofujoll A, whet

A obamle A4H 0 30U AHgake

L.
Wi JUUE FEADE AFSt &

el
o 7} Wttt ENTRUST-AF—PCI 9 9
A oA SR e ES e 2419
o] HIEHIK ZA3kA] (etuhel)e S8 v 1Y
Wit 28 RlErh B3 Sekact. ot
2hA], ol2fgt At 7|Whe g sho] gaLA|
S 58 39 Al R ks wE s
%!

& 80| YA Fol7] ¢ okx

SRl A% 1-4% ol FHska, P2Y12 o
AAE A2 AT F0A (S, o
Hl7hEE, ol Ei o SARD & ek

K AgA (tup) et oA fAls e s Hargt
t}. (Class I, Level of Evidence B) E3t &
o] 9 E017] flsh vlevIK AgA (2t
AT =g A FSAE Adsks A
2 g5ttt (Class Ila, Level of Evidence B)
F-e A9t FEaTA ] 24 @R AMEE=
P2Y 129 A A= M2 73St 2F(ticagrelor,
prasugre D2 th= £89] YIS Y = U=
ZEYEIYS 2= Z0]
A wlEl K A (eHR)E Aok sk 39
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=2 sttt (Class I, Level of Evidence
B) g8t WFeW-32eS Aldsh= 7

ticagrelorg S Holes HiLgttt (Class I,
Level of Evidence B) E3F I3 =2
o] =0l e A+ A A
ol WekA 3-79 A Tl AL 'Y
sith, s WS- RS o|F -3 E 9

& =071 Hdl ofAmE 9 P2YI12 ¢
AAE 2Fsto] 24 FE48A (DAPT)E
=
HEA ShRpoll A AbAlsolu, -4

A 5 2] — A
A9 ol A1 W BRo] gl A

=
)
[
rir
paus

ri
N

o]
© FEE Fo7t A gt (Class
I1I, Level of Evidence B) A®WAlE°] = &
&5 A kY] A ofad, ohubd, S
B2ueTd8 AR o 7o A4 Aol &

ofgt Zpol7t glun ©5]e EBI 2L ARG

=
)
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-
>
in
i
== rlo
paus
o
fru
)
o,
o
=

ARL] HYEL 2] ke matd &
3ot B ol gl F¥ol 919Ae wal
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297  MxHET|3 X2 (R

=425 (Sinus rhythm)

1.

CRT= 2teld HEE 35% 0lot, Sdel5, 2R, QRS 7+ 150 ms 0|, MEs f=X|=

= 2l
Ol 270t 30| U= [FEUTES (NYHA) 7ISSE I, I, IV] HEE X0 Al
oflOf BT, (Class I, Level of Evidence A)
CRT= Zteld BEE 35% Olol, s-dals, 2R, QRS 74 130-149 ms, HAEst ofEX|=
Ol= =76t S40| U= MEH SRt IA‘I EHESHCH (Class ITa, Level of Evidence B)

. CRT= Zteld BIEE 35% Olot, 3d2l5, HIZRZIRIH, QRS 7+ 150 ms 01, Bt of=X|=
Ol =+'oll 30| U= MEHN SAX0|A EFFBICE (Class Ila, Level of Evidence B)

. CRT= Z{eld HIEE 356% O[5l S42I5, HIZZIRIE, QRS 7t 130-149 ms, st AfEX|=
Ol S+t S40| U= R 2RI D2{gh 4= AT (Class IIb, Level of Evidence B)

AUEM|Z (Atrial fibrillation)

5.

CRT= dEMis, Zeld HEE 40% O|2t SEXO|M et 2HS @fo YA AEEN=0|
QS A0 QRS ZtAT}F 2SHA| AI343HOF St} (Class I, Level of Evidence B)
CRT= tUMIE, Ztelad YIEE 40-49% SHA0A] MEl: ZHES 2fol HAAEEN|ES0| Hast
A0 QRS 7tA 1 F26EA EFFSHTE. (Class Ia, Level of Evidence C)
, Zteld 2HEE 50% Ol 2tAtof M ufe XHES floff HAHAEEN=0|
st A0 QRS ZtAn}t 2ESHA 12 4= ULt (Class IIb, Level of Evidence C)

330 3= B (FHAA HBEE 356% Olot, QRS 7+ 130 ms 0|4, MEst AZX|=

X~
— X L—
Ol X&Es ME™ S, AetM|S SR E EFESICE, (Class ITa, Level of Evidence C)

10.
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r
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— =241 o1
NYHA 7|sSg8dt 2614 A|@iolOF StCf, (Class I, Level of Evidence A)

CRTE= EE7|Lt HMIS7IE 410 U= SX0A MEsE =X =20 E S0l AEN S4
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11.
| (left bundle branch area)

12. CRT= QRS 74 130 ms O[ZH0|HAf

(Class 111, Level of Evidence A)

13. 5|AZ (His bundle) =&, A2

epicardial pacing)2 M&AEM0| FAAH MIMS HUSHK| 25t
Level of Evidence B)
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AP E20| & £ QUL (Class IIa, Level of Evidence B)
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(1) eld A= o MA[ZHA
CWEE 35, NS
« AWt 45 (prominent V wave)
« &71o AW A5 (Kussmaul sign)
b, B, TE BE
« A A Aol A4 P2 sound
AT GR7E EQT A B2 ZEe

A 57148 A=
(2) N

¢ QB2 = #H2} R:S amplitude ratio of
> 1 in lead Vl, R wave >0.5 mV in V1

o A . p—wave amplitude of >2.5
mm in II, III, aVF or > 1.5 mm in V1

EE LTS

il

(3) &L HIAIM &ty

of Agto] St TAPSEQJr FAC, tricuspid
annular systolic velocity®= Ztw=of Fa

W, A ES AP AR oA

— Linear RV basal dimension >4.2 cm:

significant RV enlargement

— RV end—diastolic wall thickness > 5 mm
in the subcostal view: RV hypertrophy
— RVFAC <35%, RV tissue Doppler S’
velocity < 10 cm/s at the plane of the
tricuspid annulus: RV systolic dysfunction
— Tricuspid annular plane systolic excursion
(TAPSE) <17 mm
A 71894 (cardiac magnetic
resonance imaging, CMR): CMR& A%
%ﬂiﬂiﬂ 35<P° Ay %‘ = Xﬂ*o}ﬂi R
R
A] 713_4 ek u]il.gxq _§_;<4% o5t ¥

o] B}

¢

(5) 27|52 HRstEel WIkE2)
%2 LVAD 4% ¥ 9 /b4 @595k
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3} ko AlukZzo] Ao ALy
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phosphodiesterase type III inhibitors: milinone)
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P SAAS FRAE OFER TS} stu  thX $yA0] FRAE Foly] U v
o 2

8t H 22 2] (mechanical 2} 4] S0 (LV filling pressure)2] ©JAF 4~

circulatory support, MCS)E 2&d = 91 Aol thaff IAskar wAsfof gt
2. 2|5 dRdetEel @it
Variable Calculation Thresholds
RAP RAP (or CVP) >15 mmHg (RHF after LVAD)™’
Right-to-left discordance of filling pressures | RAP:PCWP >0.63 (RHF after LVAD)™"
PA pulsatility index (PASP-PADP) / RAP | <1.85 (RHF after LVAD)*'
RV stroke work index (MPAP-CVP) x SVI <0.25-0.30 mmHg - L/m’
(RHF after LVAD)™*
PVR (MPAP-PCWP) / CO = >3.6 WU (RHF after LVAD)**®
PA compliance SV / (PASP-PADP) < 2.5 mL/mmHg*

CO indicates cardiac output; CVP, central venous pressure; LVAD, left ventricular assist device; MI, myocardial in—
farction; MPAP, mean pulmonary artery pressure; PA, pulmonary artery; PADP, pulmonary artery diastolic pressure;
PAH, pulmonary artery hypertension: PASP, pulmonary artery systolic pressure; PCWP, pulmonary capillary wedge
pressure; PVR, pulmonary vascular resistance; RAP, right atrial pressure; RH, right-sided heart; RHF, right-sided
heart failure; RV, right ventricular; SV, stroke volume; SVI, stroke volume index (SVI=cardiac index/heart rate); and
WU, Woods units.
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oT oo =Y
Cardiotrophic: adnovirus, enterovirus (coxsackievirus, echovirus)
Vasculotropic: Parvovirus B19
S HFO|2{A | Lymphotropic: human herpes virus—6, Epstein—Barr virus, CMV
oo Cardiotoxic: Hepatitis C virus, HIV, Influenz virus
ACE2-tropic: corona virus
7|E} Borrelia, Coxiella burnetii (Q-fever)
orz Immune che.ck point inhibitors, anthracyclines, clozapine, adrenergic drugs,
EA/%2 5—fluorouracil
7|Et 22  Alcohol, amphetamine, cocaine

AT AT A 231 H A (gold standard)
= AUz 2 G A endomyocardial biopsy,
EMB)olt}, ojuf BrEA] yHtamasgt gt
Agt, AR A2 wjAsoF gt v
& A71578 B (cardiac
magnetic resonance imaging, CMR) %A %
ol & =go] ER|9E o] QS 2HAls] 1t
ofeh= dl= 22 ¥ #-83ith. EMB=
2} E= SAAOA Ao 5-T7H9] &S ¢
ofof s}, o] 5 37i= AL 27h= A
(DNA, PCR), 27l RNA AARE Y= A
o] Z=H=} * oluf parvovirus B19, HHVA4,

HHV6, enteroviruses,

&2 A4 Fol A A

adenovirus and
coxsackievirus A= A H &4 (cardiotropism)
= 7= “Po]ﬂ =

og

PCR genome &4

quantitative viral
olstar, CMV, HIV,

o
T—
3}k

e |

Borrelia, Coxiella burnetii (Q€) SARS—
CoV-2+ o4lE o F7istt}, mpolgx
mRNA #ARe] 9= 2t BA47]o &
U= H=ol 7FsshARE, Wit YW

HAEA S 2 Dallas criteria®ll weh Al W

iu%l—} RO Aol T

Hopd 54 Atd g gxle] 7Hsatct
2013¢l ESC Working Group on myocardial
and pericardial disease®llA] Al 229 G5
A Aol tisted, ‘1 mm s F o 4709 e
o} 774 o4 CD3 ¥ T =45 £33}
147 o]Fe] Wa s & o Ag=abe ek
== 7‘1]/\]3}%"15}.272 EMBolA] AtHA| i (giant
celD)Y, FAHL (eosinophil)®] #-& ofF E3H
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AoIy 43 ) -

gesg Suis 34 A + -

SorgE BRUg SuE 34 AaY -) E

AT U MBS + w4 (XIZH 28 A)

XI20f Chst B2 B} + (+) (R12 Aol Z2)
A )3T E7I7F A8 Ao A = A A U ER, o] whet A= e v A
of Agto] 2t 20184 7HA%E Lake Louise

Criteria 110 W= o}
gl stolof CMRE 424
DT2aA% It 25 T2 4

Hpz o] ST Ak

(mappmg)
T1 3 4

ATE Kol
o] 9ic} shelehE T1/T29] AF%o]
T;}_.273,274 CMRJ—]’
Aol gt ETte] As|S Hejstu &

q_ 275

5 4] Y5 o
Aol 7hsshet,
2NN T2/

+= SI ratio >2, T2 A|=3}k

*Joﬂ/\i relaxation time 57}, (2)
%, T1 A=} FAolA =4/4
% # TI relaxation time E+= ECV
GE94 B dA Exad ? o
= 257} Ay CMReOlA] ECV
7 }9]r LGEE #&E 4= glon, vzl

L Al

Qi =

AM= A&H2 2

277)

=
Hq4s

o A
|- =T N

AE A ofE A &

Hek 24 F @F olga 5 uf
[e]

2t 27| & 58 (& 3). 7FF 7]8o]
e AEE 3 ARd AR, AEEE
gtobsto] ZAlel X w28 Hestch(aR 1), =
7o ERxd A3t A7) Aste] $A, F
Aulo] FHlE AR F4F0] s S Holje
48217 441 743 o] Basich, ekt 2
Ae o S4 Aol =59 At A
B Aol vEE A AR £33 o=
A RE 3H= Flo] 2Hdr), deoA e o
HFHOoZ ARgA = ¢t 574 gkl
Held o g AL85 olc ghc} 7 (7 3)

A =37t A sEAY, LVEF7F 30%

o|3}&2 A3k A5FE Ho|HA| lactate 27} 5
XA A A (tissue hypoxia)®] SA7F Q)
i1, LVEF7} 30-40% A= F5=9] A3
7F E e Aol Al A%
LAt 5o SRS Rk Aol

ECMO (V-A), IABP 22 A% 71AA
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¢

M orle

3}H 272] (temporary mechanical circulatory

support)2] -85 FH|aljoF ghrh, =uje gt



I 3. ALt =X HAL A3l e A2 Y 8K XK=
XXIAZ4  HIO[HAZAL ol b= BEEXE Hol0j| M2 SHEXE
Adenov!rus OIE{ = H|E}
Enterovirus
SIHIO| A K| 2 Ganciclovi
S anciclovir
HHV6 7
Ve acyclovir,
HHO|HA b cl valacyclovir
DNA Xlé Al IVIG 11
) AlSH =0l 4 OO K| 2
4= OFAd Parvovirus B19 B= Be= -
oo oo
A= O] HMSA K| Al IVIG 112
ALE] [[I=
Aunz gzg | SIS
S
ANE2F0|ES (j_EJ 1) 7| ME8Y 4= albendazole
- —° = hypersensitivityd A< 2 MUH S
ORI~ 88 sy a2y
AHZEAM SR Al IHZE=
OO0 mT oo "dL-oo ﬁEﬂEOlEJ_'_E:I
(>371g)
HEO|4A Qb HIO|HA EHE7| -
|43 24 HOE T 354H -
HO|2A 24
R SERZIA 221
ratlg 45 v AN 71HN AEETF
es o 2 S RS
* LVEF <30% : uorxxm =
2 —40% + ==E X0l s SHRERRA
LVEF 30 40/0 SoT o . 2;-?-0" [[I'E-I' ﬁE‘HEOIE Al"g' _T'_E-:I
« E|2 ™ CMR Al
No
\4
e =
« LVEF 30-40% Yes * CMR Al
« LVEF >40% + S&585™ o ALHIARAAAL 1
- S0 AR AHZ0|E ARS 11
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MAEh= * BERHY;
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FolAE ECMO A-8o] dafld HAA4
A BAtellA SOFA 47k 123 o)A,

CK~ MB7} 94.74 mg/dL® 271 &4d 7
Foll HH A AEol H &2 AoR 24}

Art? Ba o] H7)E

o7 o WA 53510l Fl Aol 7
53 5ol glrku Bad v ek Hud

14 ¢ouegaE 449
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(hereditary) ATTR OFZZ20|=5 0N
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1. Tafamidis= R&AL 0|7} =t

20

=
=l &

Ct, (Class L, Level of Evidence B)

L=

ocod

(NYHA) 7|

(wild type) ATTR OIZZ0|EZ0IA NYHA |-l Z410]

<NE

(3=
HATC

T SH0(7}

—
—

2. Tafamidis

Ct. (Class I,

ol
M

o0| A

-

tC4

o

07| #

Level of Evidence B)

)

oju

chain immunoglobulin, AL)Y} transthyretin

AR EE} L

9

ofalo|E e Pelutet

&2 100,000%8F 0.5

o

Y 29

31,285,286
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2145

=k ECG: Pseudoinfarct pattern, low/decreased CMR: subendocardial late gadolinium
QRS voltage to degree of LV thickness, AV enhancement, native T1 22| &5,
conduction disease'” extracellular volume &7}
LAY NT-proBNPO| &5, XISHZE &5
=l troponin®?

MEQl R AMZFOIMY %= carpal tunnel syndrome’
RHEMZAA 04" Biceps tendon IIt&?
EFS QFEHZAUHE
Cht i | 7HEH0| UEs B
Ho| & & R2|x| 2EH(Vitreous deposit)’

LHAS (macroglossia)'

1) AL oPZo|=ZojlA] E31A] FH4I, 2) ATTR obdRo|=Zo)|A] &1 .,
CMR, cardiac magnetic resonance imaging.

TR 1. MEHO ME OIURO0|=S BHXto] ZAL AT

(A) AAE: e A 7] A} pseudo infarct pattern.

(B)~(E) Az AMY o] ]s7doll et 72 W] 7, GLS/d apex sparing.
(F)~(G) CMRA} vty 37| 71se]s 2957,

(H) st HAMY 41t uptake.

| AsH HRXE



II ed

CHE 2EY o8Y, ey o 2YS, Wiy Yes >
A20| S HIHE & Rl B9 - o T
o
No >
\d il
Monoclonal light chainOfl CHEH M ZA}
« serum kappa/lambda light chain ratio
+ serum immunofixation electrophoresis
« urine immunofixation electrophoresis
Yes No
\d \
UL T A H7|9 A HAL
. OFA
Congored & _ 840|5124A}H(99m Tc-PYP, DPD, HMDP) 7t53t 29
+ Immunohistochemistry/mass spectrometryS
St typing
|
Yes l l No Yes No
Y \
AL OtHR0IES OfZ=0|E H% T HI19] ZR|HAM
I8 B0E « Grade 2/3 uptake £ - Congo red 2
* H/CL ratio> 1.5 « Immunohistochemistry/mass
spectrometryE &gt typing
| |
No l lYes l No
OfH=Z0|E &% a = OfH=Z0|E &%
QM3 (hereditary)  Yes NO — xARS (Wild type)
0| RTIX} HA
ATTR O1220[=% TTR S| # 8% AM ATTR O}LZ0|=5
T8 2, M OIUR0|ES FITH w25
2. X|= S ofgol 3= 4= Utk HEkAA|, o
Age] s, QA Q'HIAIAZE A A A, QHA] L
(1) &0 CHst x| =2 A EARFHA|, T QEA] L'l Al 4=-8-A] U]
AR FAol o) olwAR 2HT 4 9l EALAAA (ARND) £k Al Bl £
I QY AN FAISHE Aol A mo] wake] H 4 Sl AP/ AHem FHst= F9Tt
ot 71EAd A SHLR oA Fofoluy wom 4 ofdmo|=FofA o] HYE
28. &IF OIHZ0|EE | 109



st ?ﬂdo&, TL]E%L—% g 4= Qlo] Fokskr| S UAE Fofalof gttt A7 At T&
U= Alo] gaHeh & (sinus rhythm)¥ 7% &334 Fefo] o]
ofdZo|= Hzto] Addo] Q= AL A 5ol QleAof tidt 2A= ¢leh** ofnj et

vho] A 7171 A& sf7] (electromechanical  && A% ofd2o|EZ FAjoA e AT EE=
TR

dissociation)”7} rE]o] M o] Q3 o] L=o}

I 3. Ot Z0|=EZ2| X|&*

Treatment Compounds Drugs
AL Anti-plasma cell Alkylating agent Mephalan, cyclophosphamide
therapies® Proteasome inhibitors Bortezomib
Immunomodulator Lenalidomide
Anti—-CD38 monoclonal Daratumumab, Isatuximab
antibody
ATTR TTR silencers siRNA (Patisiran) Approved for ATTR polyneuropathy

Limited data in ATTR-CA

ASO (Inotersen)

Approved for ATTR polyneuropathy

TTR stabilizers

Diflunisal

Effective in ATTR polyneuropathy
Limited data in ATTR CA (off-label use)
Restrictive to patients without significant
renal dysfunction or thrombocytopenia
Significant bleeding may occur with
concurrent use of anti-coagulant:
consider administration with PPI

Tafamidis

FDA approval for ATTR-polyneuropathy
and ATTR CA (both hATTR and wATTR)

TTR amyloid fibril
distruption /
extraction

Doxycycline/TUDCA

Being evaluated in a clinical trial

PRX004

A monoclonal antibody that binds and
potentially removes ATTR deposits in
development

* High dose chemotherapy with autologous stem cell transplantation is generally reserved for suitable CA and con-
sultant from cardiology is important because stem cell collection is often accompanied by fluid retention and atrial
arrhythmia followed by chemotherapy.

AL, immunoglobulin light chain amyloidosis: ATTR, transthyretin amyloidosis: TTR, transthyretin protein: siRNA,

small interfering RNA; ASO, anti-sense oligonucleotide; TUDCA, tauro—-deoxycholic acid; PPI, proton pump inhibitor.
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(2) O}L=0| = chufof| Clist X| = (hereditary) @ AAFa (wild type) TTR A%
AL oPEREo|EZ2 jlo] Bl= FAAME  opdRo|EZFA HYUQl AFLE (all—cause
o] el thsto] AR mY 2P HA|EZO|Ao]  mortality) B AEH T ALS FAaAF
FH A =7Folt, o} #7271V patisiran®]tt SC inotersena &
ATTR opf&o]=320] ¢ TTR ©éle] o Hg ATTR otdRo|=F ghjoA A% S
A3t = TTR ©o] S HdaA7le A 3 AdHSo] 25 e 45l 28 5 3l

o] 21= 9| FH =37} "t Tafamidis= T} 291292
A

ot AN
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Neuromuscular and
mitochondrial disorders
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+ Septal bounce
« Pericardial thickening and calcifications
« Respiratory variation of the mitral peak E velocity
of >25%
« Tissue Doppler: peak " >8.0 cm/s.
Annulus reversus: medial " = lateral €’
 Hepatic expiratory diastolic reversal flow

» Small left ventricle with large atria, possible
increased wall thickness

« E/A ratio > 2, short deceleration time

- Significant respiratory variation of the mitral
inflow are absent

« Tissue Doppler: peak " < 8.0 cm/s
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Normal LV transmural pressure during systole OSA and LV transmural pressure in systole

Trachea H 120 —(=5) = 125 mmHg Trachea u 200 - (-80) = 280 mmHg

Chest Chest

-5 mmHg -80 mmHg

v v VYoV

Aorta (120 mmHg) Aorta (200 mmHg)

Normal ventilation Obstructive sleep apnea
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*RVs" >6cm/sec

Y
HI 220[ 1 L/min0| & W7LX|
0.5-1 L/min& 302 7tHA2= LHZILCY,

v

Norepinephrine <0.03 ug/min/kg and Dobutamine <5 ug/min/kg S&f 5t
Of2lf 22 DHESIHAM 1A|Zt O RX| 7t Al

e — ]

+ MAP =65 mmHg
* Pulse pressure >30 mmHg

* LVEF =25%

« LVOT VTI >10 cm
71 ZHoll BIsH R4 U
{x 52 571

+ Sv0O, >55% or Lactate <2 mmol/L

Al " velocity

+ CVP <15 mmHg

\

4

ProglideE 0|235}0] ZAN|X H|7 1

27 0| O A= AIH Al

&N MAHE U 12ol0f of= 22
- ECPR A| 0f2] 1 SHNXIZ A5t AL »| * X% 7k5% MCS (central ECMO HIH &

234 |

- SIS LA CFAECHS SFAO AQE HD XA & or implanted LVAD) 112
« PAOD 7| K& 2tAt OSX| A Al |« AEO[ACS THFO] &f=X| It
- 2% 0|4 ECMOE RX8t 42
T2 2, AN 1A ™ &8tE XXX (ECMO) 0|2 212|S
Ae TR



Areld FAA R 2] (implantable left £382 HAMEE z291¢] [9] 49 LVADE
ventricular assist device, LVAD)= °FEx|&  th= ECMO S @713 ¢3E 2425 o|83}
o] AWt EFESHAY ECMOSE &2 @714 of 2AE QHA7]= Zlo] $AlolH, o]% 2t
SRR AR 7SI Eor ofojA A ALY Aol webA LVADE Al 4 Qi
U BF TEe dFsto] 4ol A AiAskA  dubAe® LVADZE A8E 4 Qe SRS
L o] A7AA] gixte] AES flsA Agol & of#fiet & 23 E0] = Aol
4= Qlt}, e FAof whet o] A9 7kl (bridge « 229 ofEAr Y Aot A =of=
to transplantation, BTT), 47dol419] 571 A Eotal ARt AR S o] AJ&EU 1
& 17 (bridge to candidacy, BTC), T= & T At SAARA, A Y A 5 =
29 ¥ (destination therapy, DT) 522 U= 71%0] glomA] ol =7 & Holw sht
= T (& 1), 7k e A

LVAD+= INTERMACS Z23t 2-491 3 — HAA dhEEo] 25% n|TrolHA] AR
AolA AlFE 5 k(IR 1), 22k 59 Moz 2% Hejo] 47| asol 3)
22} 5 FARF 7kl gr)R e 7hsAol o1A, ZehitaA 2% (peak VO,)0] 12
U= B EH AT S ek AL Ay mL/ke/min U]THOR 7t BE o=
H1.A4UE D AEZER|(LVAD)2| CHUS HE8F

Bridge to candidacy (BTC) HMZM= HEOIA0) CHEE 57150] U= XM LVADE Sdll 27152
NSt ZBXCZ HHOME ALdliE SX.

Bridge to transplantation (BTT) LVADE &% Xt Lig WK RX|5H0] AFUO|LE HIZFHEQI 7| &
Y SOERH HE510 g3 X HHYOIAS 5| 218 SX.

Bridge to recovery (BTR) SXFX| Q0| etAte| WEZS RXot= Ol =AMt gl2 82 o 71s50]
32E0| AZXOZ VADE HAY =X,

Destination therapy (DT) AEO[A0] 27158 BXL0IA LVADE ALS510] MBS HAESH: SX,
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INTERMACS profile

-?,,,,,

EAN Ees = UF UEH B=" DA EE EaT
2l Class Il oot mEe A7 LA QEX E'ﬂ;i' &3
N )\ y,
| | !
%= K= FHAAH X EX|(LVAD) UAH 71AIH
=2t XX (ECMO)
J2 1. INTERMACS Z2m H X|2H

o] 50% njrel 7 7] A3 FEsekn 3o szeld, Tyt
- ARHoE AT 1097 38 ool o LVADE: 91AW 8. SA4RA, Seag
A RS e A4S A 249 5 AFel ols won, 34 5
— 7P4A) 1Al A ABP, ECMO 5 & ] Telel B8 5 4o] 42 WolEelt a4
714 LR ZAAAE AAY 4~ Y= A 7} @ol Tk (E 2). o7 IMACS A AEF]
SRR OR Qste] Y] V)% WAl A of mEw 2o PUET ARE 5 RE 1
P A AR5 o) 715 o8k i3 living well at 1 year= 56.8%°] I3
type 11 |28k, 41214 okl ) o} Sel 4 B o] uhEw LVAD 4

AR oA FABHA AR 71HsRE o] A%
LVAD+ AbbottAte] Heartmate3o|c}, A}717%
s o] 83t Y4 B2l Heartmate3 2
A} A3H= MOMENTUM3 Aol A 2 L}
UL} o] Ao A 2 AYER-E 84.5%°]
AR HESOIU HE WA T 8 A

LW HELE 76.9%2 AFoA9] t

jug)

LA

EO

o B I

g2

236 | HRHEEAFH

& 7P S5 APRY A/l 284 HES
(hemorrhagic stroke)®|th, A& 3 1EA] 7}
T3 P2 2R YRR ‘IT}‘]'O]'
Al LVAD 3H2}e] 44%0) 4] 2HAystel o
A7t g 28E Qe e
o (Y SRz

A Ama 2gF 7]%}3— FEoA %bx—)

n"EL
9‘314
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E 2. MOMENTUMS trialtiM Heartmate3 2tXlte| & = S

Median duration on LVAD support outside of hospital [interquartile] 653 days [333 to 696]

Complications at 2 years g

Any stroke 9.9% 8*2&
Hemorrhagic stroke 4.9% 9|[Z[
Ischemic stroke 5.6% =
Disabling stroke 5%

Gastrointestinal bleeding 24.5%

Driveline infection 23.3%

Any right heart failure 34.2%

Ventricular arrhythmia 20.8%

Median duration of rehospitalization 13 days [4 to 37]
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sl AR
1. 5 AR X0 HEO0[M Hods HItol| flot ML 2 2SE0 elH A
(cardiopulmonary exercise test)E IS}, (Class I, Level of evidence B)
2. tIHO|AS AlES |2 AF S 210 Tot iAol MEE TWote XM= Off siotct
LQAMEXEE Adlok=s AS HIOSICE (Class I, Level of evidence C)
1. Alxto|Alo] M= 2 71208 d}, Hojikh A2 (peak VO,)
o] HEFAEHA] wE-EA oA 14 mL/kg/min
AolA e F5 AR SRl AEES olsh HERAFRAl E-8AFA 12 mL/kg/min
FEAN7IY 558 4] AS FEAE = ofskel A ARl Y 4 Sl o
= 7MY BIbAQl Amyolct® F5 AR Qo= 5041 vkl F2 Al oo A F
Shatol| A AR HASHE oFE W, e 5 tiike 2RE] 9539 50% olstd B,
2 A7 A7 Eatetal AEA SAel VE/VCO, (ventilation equivalent of carbon
ZAEA] = S ARolAE 1HE 4= 9 dioxide) slope”t 358 ZIsh= ol = 0]4]
of, kARl AelAe A eSS B & 1 4 v
13} gy e Aol Ale EHISHAY Aldistr|= AA
oA Aol sigst=Al oRE B 3 e FrIHeR SAEAES ATt
wal7] SR Ao R EHE AHAAE A of @oshAQl HIHE Adst= 2o dad
ol A2 mgo] Hrp Y et Aldd o Y SAEAEA HE £E7] 4Y
At A ARt S5 E B off = 3Fue ©] 50 mmHg ool AW AHlEHe Z}o]
£ (respiratory exchange ratio, RER) >1.05 (transpulmonary pressure gradient; pulmonary
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S Aol Al HT ¢ 200 7h7to] A
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$ol A3 Holubw gIek® et S 4
A} F A% /1% o)A AL oF 30% HE
2 |, 7137} £ ARelAl Aol
AHLE ol7] §1tol v B o] Bad
Agolet

oA o] A3o] H et AWy
5 A7)0l #e] A E (Korean Network for
Organ Sharing; KONOS)ol| S&3}o] o]Al&
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AR, S Aol4] Sk AAE o
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S3E 1  YUsHER0|n S2EY QI =A% (artificial heart)

J|EC2 thg & &t 7HA] - . . .

oA Bt e AAEH XXX (ventricular assist device)

(8 oI HS =) CHS 2L Z4 M (intra—aortic balloon pump)
HENOZ 4 O U W ZHME £ S0 =it
HLXKOZ 12 0|4 N9 T ZAN| = F 71X 0|42
SEL 0|4 29| ZAKE 0 QI StA}
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ST UM HROIN STY | AMBI/NMSO| KR SHEEIALE AAFMS |7} I
NECR OSBRI | HSHH= B
o1 Yot B2 ERRANE N B 22 R4 N2 NI 3201 oY
(8 OlLf KIS=) 5101, 244171 OJLHO| AUEIH/AHHIS 22 HUHMS?| ZS0]
38| Ol40l B2
SEE2 OIS E I 0N Y | SSUIIEOR HA 17 04 ZAHS S0 Z0|U, 23E 19
SI010F BH30ADICH MSE) | 7IZ00 HYOHR| o= 2P
SLYUHE ALG FOI7IL LT &S SIS SROIA
Moy AUSO| LIEILZLE 22 NATIMS? |7t HSet B2
SEE3 23T 0,1, 20 SR = AL
SBE7  AEOIA 7] 5RO M

*

ECMOE A2J3t 71 A4 =2k 27dA] &2 TABP 5 VAD.

T ANAS, AARRAR O] T, AR 2420 B2 vhEA 44 B

-850 ZFAA| 715 =31 10 pe/kg/min, E=5EFT 10 pg/kg/min, L&

min, e2o|UZ 0.1 pg/kg/min, ©|AZZEHH & 0.05 ug/kg/min.
o B A 715 Bk 5 ug/kg/min, EHER S png/kg/min, Heli= 0.5 pg/kg/min, O H|ZE 0.05 ug/

kg/min, 2o ud]3Z 0,05 ug/kg/min, ©]AZ 2 H = 0.03 ug/kg/min.

Z]d] .

n
+=0.75 ug/kg/min, T ZHA 0.1 pg/ke/
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34 MRS B2 X5 > =
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H1.Z4M 2 geteSHo] 28| Ma Eos sat
S +EX|
OF K| AE 8 E RS
ai B1 B2 | Dopamine
SN/ ZeH
0.5-2 ug/kg/min - + - +++ Co1
cotal 5-10 ug/kg/min + +++ + ++ COT1,SVR1
10-20 ug/kg/min +++ ++ - ++ COT,SVR11
cEoouUZ  0.05-0.4 ug/kg/min o+ ++ + - COT,SVR 11
oz 0.01-0.5 ug/kg/min bt A - COT1,SVRT 1
H oM =2 1-10 ug/kg/min 4+ - - - SVR1 1
HiA I 0.02-0.04 U/min gt Bed VI 84 SVRT 1,PVR <
Inodilators
SEHI 2.5-20 ug/kg/min + |+t - COT1,SVRI,PVRI
O|lAZZH3E  2-20 ug/min - | - COT1,SVRI,PVRI
del= 0.125-0.75 pg/kg/min Phosphodiesterase—3 S| Al CO1,SVR!|,PVRI
Modified from Circulation 2017:136:e232-¢268.
arpl gl 2o Bag vl Qu Wele B )k A4S @) e2o|uu| =z, ofuy|zd
o vlseh AT 4IRS WolFgi) 4 3% wainlo] 71 go] AL m Aot AT
ZazTdsEeA ARA Lee g S AT $5ES MYIE anE gk
S gAo] Z-go1A 7] whol, oj2H oz W] e BBV £ELGOR AT A F
ERFRAIE ALgElT Gl ASoE AEEY  RelE F7AZ 4 o] 59 AR 4l
& Z7MIZ S lon, AE A BE 5 A adolMs A o) Agehs A T
otk o] glek shATt HAl FtAaht  aor sk A9t ek gy o s Akgsiu
SR 5 9lol B8] 43 BAAE Felrk  ZAAIsh nhz kAR R, 42e R ofs)
dasttt of Ze Ratgol F7han
A «30] A= glo} =upily} k=
2, SpAER| ooy el vlwst SOAP 1l Ao wat

ujo] ARELS - Zofuly| = o) H|5)] HAW ut
A Qo] B =1L AFTES ST AR

LRt ofol ZAste] FE4gE] (ESC)
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Endorsed by Korean Society of Heart Failure

2 S /0I5 / Lol / gE: / / / =t/ da [ FR]Q:
£]2 ARk #HD: 29I F/U YRE:

Classification of HF NYHA class (E1% AJH)

Most recent *[JDe novo [JADHF
The first *[JHFrEF [JHFmrEF []HFpEF Orondmov
The lowest [JHFIiEF (BMEF > 40%, AHEF <40%)
CHe S=0i CHEH0] TEESHCHA E|IS 18 SHYAIR
o228 R 2 o3} 2010 #EE [Jinitiation of Guideline-Directed Medical Therapy (GDMT)
[ 2E A ORI} 27 RIHZ QPXOR MeEols 1413 71501 QPY={0|T A0l J17ke Hohd AEIS 2
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Heart Rate; KSHF, Korean Socily of Heart Failre; LBBB, Lelt Bundie Branch

Blood Pressure; CABG, Coronary Arery Bypass Graft; Cix, Contraind COPD, puimonary disease; DM, Diabefis melius; EKG, Bectrocardiogram; Ho, Hemoglobin; HD, Hospalized days; HR,
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Held dEste HMSI| 21%)
HEF Mt MMIS7| HRI=(ICD) 2017|&
(A 2019-28=2F S11 2020-3405 & &2 Zg8h 2 2021-07-13)
1. M85 M ®MAMS7| 7XI&(Implantable Cardioverter Defibrillator, ICD) CHS 1t Z2 A0 2LYZ0{st,
7t LAIEO|ALE ZHA & Q1 240101 25 210 OFl &AM SO|LE AA o) oI5t -7 Lt B2
LE, 72X 20| Q= SRI0IA Xty K& AAmo] At 22
Oh 24 2B 484|174 0|F
1) 7t &l olof ot Z40] Of MAME E= YSstEo 2 ST AAYIN0| UM H2
2) MY XI&4 alABIoo] Zyst 42
b, ME M (Heart Failure)
1) A3 2y S 40 Zatst Sy AEHCE M HEX R0z =76t of2ofl sHESHH 14
|4 MEO| Ol 2
— O|» EH -
7}) 2= E (Ejection Fraction, EF) < 30%
L}) &I 718 E (EF) 31~35%2 NYHA class Il, 9] S&& 20|= 42
ChH AA™EE (EF) < 40% SRR HIX|&A AAEIEH0] Qo n 4 H7|M2|SHAMIM HASEN
o= o0|QU= HAMSOILE K& AlAEIM0| RUHE= B2
2) HISIEY RN R IhE 02 XA A== 76t NYHA class I, 112] B4E HO|=
HTFHE(EF) < 35%Q! SXI0oIM 113 0]4F MEO| Ol &= E2
2. 4711.2] S07|& & L% 2 2UT0] 0]0]| CHSI0] AIHSQ LS Soll MAFE = A2, 0] E2 AP
S Hxt & W SOl istol= HZEFMAFEIHIE0| HE
3. MESTEHMS| AHxIE & AEINS715} X5 XA ’%ilﬂoﬂ st M7|&E (31 2020-340=)
HESTHMSI| HAXlE 807|1E H dEMS7 3K g 507|Ee HREHM HHet A4EX| 0= 2
H-QHX| QM| RHAK| 2 HIEFRIHR| 7 25 HefSHo{0F g
CHOF, SEXFMENTE A7 AES AFBE o Gl YA A70| 201E = Z2 ez QIys!
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Y IS 7|2t X = (227

CRTC| 2OIAZIHS Z0{Q1F7|Z= (TA| 2016-15152F

OI:I

1 2020-3408 E &= &

0x
ol

1. 2SI 3R 2= OS2 22 ER00 2LYZ0HE QXS
7t. CRT-P (CRT-Pacemaker)
N O|4e MASH ASX =0 =701 50| K& 5= Of22f AN SHX}
(1) 85 (Sinus Rhythm)2| Z#<L
(7h QRS duration = 130 ms®! X2t (LBBB)L.2 AMTHE (EF) <35%0|11 NYHA class II, Il &£
= =0 7%@ class VOl SHE == 42
(L) QRS duration = 150 ms@! H| ZZIXt=H(NON-LBBB)2 2 MTEE (EF) < 35%0|1 NYHA
class lll E= AS0| 7kt class VO sHYE= AL
(2) I AEEMIS (Permanent atrial fibrillation)2] A<
(7H QRS duration =130 ms22 ATAHE (EF) <35%0|11 NYHA class Il E= H=0| 7bst class
VOl sHE &= 82
(L}) HTEE (EF) < 35%2! BERt0fA] Mt S 2ol SAZEXIEZ (AV junction ablation)0| ZL5t 42
(3) 7129 MetE7|(Pacemaker)Lt MEsXe MAMIS7|(ICD)Ql 7|5 &40| HQH A2
- MAEE (EF) <35%0|1 NYHA class Ill = H50| 7ts$t class IV EAOIA MEE9| HIE0]
40% 0]&Q1 B
(4) MErs7| (Pacemaker)2l BE250] siiysts A<
—- MAEE (EF) <40%2] XN AZE2| H|Z0] 40% 0|42 O &== AR (371 0|49 XA st
SEXZt Qe ER0E QIF THsE)

. CRT-D (CRT-Defibrillator)= CRT-P2} ICD 7|&0] 25 X5t A0 = Q™G] A7| 7H1)0l s
ZHA NYHA class 1121 Z20= QRS duration =130 ms@! ZZEXHE (LBBB)O| I ATEE (EF) < 30%
QI 2201 21 -EL.
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1. Alei1% (atrial tachycardia)/AEE

Z(atrial flutter): 40| UAHLL X|&M(incessant)?! 42

2. MetM|=(atrial fibrillation)
— &M OFx| (class | EEE= class ) & 174X 0|42 65 0|4 S25 8O 2 S0 0|F 0= SA0| =
HEX| 4= é. PNSOZ, AN B0 M - & MHZHAO|A HUMSO| SHE 22
- USX|=0 HIHGHH AME FOOSHA| RStALE, SEHW OFX|0l| et A8 = SAE V|IsBEHE &
orSt HlOi- Mot Z5 7 (tachycardia-bradycardia syndrome)olAet 20| x| RX|7t E27tsSt MYMS
O2 M MHEZ ool IE AL
AtolS] MM T ZHX|(LVAD) (56%)

A BXHER| x2S 2YF0 7|1E
1. M85
7t MO W7 IXE SEEH L7 |METSA| HE0[A Tt X|ZAl(Bridge To Transplant, BTT)
Lt &I Z0|40] ’H%W %% Y7 |MEM SR UZX|= (HEIRHH S) £ 7| A=8tE X (IABP,
ECMO) R20|= E7+6t1 Mt S40| 270 0|4 X|&EHLT, ThHF & ot 0|42 £F5k= 42
-0e-
1) LVEF <25% O|7{L} 0]0f] Eot= MA 7|15EHe 37t UL HNM, peak VO, <12 mL/Kg/min (T, HIEF
A 224921 B2 peak VO, <14 mL/Kg/min) 22 55§t %%% AL 2P} Qe AR
2) MUl ZAK0| Q=M MEZ E0E SHE 4 Qle 82
3) MEIA AAZ2 ZERF HAMO| Q17 0]9] 0_|0| HMEMOZ ZSHE HL2(PCWP 20 mmHg 040 HAf, &
7| &2 90 mmHg 0|5t 22 Cardiac Index”} 2.0 L/min/m?0|&})
2.2715
Of2et 22 42 Ale2 &QIoHK| Lo, UMAP g 20| 2atE=X E= VAD #& =22 ZFo|
=
7t K&H HUEM S of= L7 |MEN
Lt HIZ7IE N 7|24 (ME, 2H H S)
Ot &3 Had
2t WS
Of, 718 &80 X227t 27t B2
HE, 27| 2 S22 Qloff &7 ME0| Het&el 4«
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