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## 6270039830 : MAJOR MEDICINE
KEYWORD: Late gadolinium enhancement, Ventricular arrhythmias, Cardiac magnetic resonance
imaging
Tachawut Tiensuntisook : Late gadolinium enhancement from cardiac magnetic resonance imaging
to predict ventricular arrhythmia in cardiomyopathy patients : Retrospective study from King
Chulalongkorn Memorial Hospital Data (LGE-V A study). Advisor: Aekarach Ariyachaipanich Co-
advisor: YONGKASEM VORASETTAKARNKIT

Background : Late gadolinium enhancement (LGE) from cardiac magnetic resonance imaging
(MRI) is the novel technique to detect myocardial scars, substrate of ventricular arrhythmias. We hypothesized

that LGE can be independent predictive factor of ventricular arrhythmia events in cardiomyopathy patients.

Method : We retrospectively collected the data of 305 cardiomyopathy patients with left ventricular
ejection of < 50% who undergone contrast-enhanced cardiac MRI during January 2016 to December 2018
with at least 24 months follow-up. LGE and ventricular arrhythmias data were collected among with baseline
characteristics data. We used several statistical analysis to prove the hypothesis that late gadolinium

enhancement can predict ventricular arrhythmia events.

Result : Percent of ventricular arrhythmia were significantly higher in LGE positive group vs
negative group (11.5 vs 4.1%, p = 0.024) in univariate, but not multivariate analysis. Due to very low rate of
events (2 events), LGE positive was underpowered to predict secondary outcomes. Survival analysis also
showed significant difference of ventricular arrhythmia between two groups (HR = 2.89 (1.09-7.65), p =

0.033).

Conclusion : Presence of late gadolinium enhancement has strong association with ventricular
arrhythmias. It could be one of the predictive factors of ventricular arrhythmia events, but not independent

predictive factor. Applicability in real clinical practice to guide utilizing primary ICD prevention need further

study.
Field of Study: Medicine Student's Signature ..........cocceeevereecnen.
Academic Year: 2020 Advisor's Signature .........c.cccceeervenernenne.

Co-advisor's Signature ...........c.cocceveuee.
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1.5 A3LLHINNNAAIUMITIVY (Conceptual framework)
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ANUAUNWUTNUNITLNA Ventricular arrhythmia ‘Hﬁ’EJUbJ ‘ﬁ)’x‘lﬂ%!ﬂﬂﬁﬂﬂ”lucluﬂ'l'i@’f)ﬂ’f)ﬂﬂ’ﬂllg’l"l N3
ldin309 ICD Glué}ﬂlﬁlﬂﬁjuﬁﬁ LVEF 36-50% a2 Late gadolinium enhancement positive DERY

sz Tominse i ludeyauazusunvesdszmalnelutagiiu Tasmsitudeyanndileves

o
TSQWEJTUWﬁ‘ﬂqW1ﬁQﬂim
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=
unn 3

AaA o a a v
IH5AUUHUNTITIVEY

3.1 3UuuumMsIdY (Study design)

E4
=

I aw
M3Any1HTuMsSANEIIVBUDY Single center, Retrospective cohort study

3.2 s2ulevdEMsIve (Research methodology)

lsz¥1ns (Population) HazMIDENg (Sample)

b ]

Uszansimune (Population) Ao file Tsanaunilerialantinnuansalumsiiv
s, & Y ! 4 £ £ . . 9 oA 1w A
AU 19¥ 9819 (Left ventricular ejection fraction; LVEF) #8801 IanInNU 50% N

Yo A v A a @ Y A ) Y

Tasumsnsrannzmasnsaaisuna laaiionluiilannmsnsiadienisea 19 maney

(] I ) g’/ { o
auitian 1173219 (Late gadolinium enhancement) Havinalutlszima’lne Tashag a5y

mildinesnszanialadelvlifh (Implantable cardioverter defibrillator; ICD) %3o 13iA 14

2 [
Us52n35@29819 (Sample population) A FleIsand oW landianuamisalu

M3 UAIv0 19109819918 (Left ventricular ejection fraction; LVEF) {agninn3eminy

AY Yo A Y aa o Y A o
50% n'ldsuMsasrennzmasnInasuna laanienluilannmsasrnaleniedaiia

v " g o . )
amagausiman 1l (Late gadolinium enhancement) HaviualuTsanenuia

4 g’/ 1@ { o ~ o 1 4

Ma9nsal AAIUN 1 unsIAN WA2559- 31 Sunau 2561 lasNaz lasumslansesnszan

i lade v (Implantable cardioverter defibrillator; ICD) ﬁ%ﬂllijﬁnlﬁj

L Y 1 =2 . . .
mmcnﬂlummmmmiﬁﬂm (Inclusion criteria)

Y IS 9

Y 1
i1e01g 18 Taula (Resdinndoe)

q

I -4 o { Y] Y]
1. Wulsanduniieriale (Cardiomyopathy) Alianuamnse lumsiivdivesiiale
9
¥194819918 (Left ventricular ejection fraction; LVEF) 1080311306101 50% 14
Aa A . . A Ay 19 1
NUTUNAIINMITVIALABA (Ischemic cardiomyopathy) u,axmﬂmmqauqﬂﬂ%

q

M1391A188A (Non ischemic cardiomyopathy)
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Yo A F) a A Y] Y A
lasumsasanmzmaensneaisuna laatioyluinlaninmsasadionio
] <] @ s & 1o {
afrnmdreaumaiman i la lulsamerunaginasnsal awaium |
UNIIAN W.A. 2559 — 31 TUNAN 2561
= a a o Y ' Yy a o . .
UNANIN3IAANINNINAN 19D 1UANHATINIZ (Ventricular arrhythmia
. [ I 9 A v =X = Yo [ ~
endpoints) T Mvziludeyaiiuinnnnyszdow, mslasumsinei
4 4 { aa 4 kY]
Tsaneunagwasnssl, asnvdeumsssnaainnsosnszqu lidniala
.. = d A A
(Pacemaker clinic) 11 154ngn11agmadnsal wie luurundieluveslsinenna
b Yy A S oy A9 . 5
pnansamngihelianuavutiendaoaneu Tsane1u1a (Admission) Haziinau
a a 4 @ { v Ia '
AndndAveunsenszanialadie lrlihidesnstraey tagmsInsdnsidase
[ PR = [ £ d' d' 1 Y
nau ldaeunweimsvesdiherin lilimsmnsnpidii Tsaweua Hedriios
A [ Yo A Y a @
24 ifounann ldsumsailinzmdensseaisuna laadionluialeninms

Y 4 ) v = o
mmi}mmﬂ%maiwamﬂammmmaﬂ"lﬂﬂm’ﬂ%

L Y
Lﬂm“ﬂﬂlumiﬂﬂ@@ﬂﬁ]mmiﬁﬂ‘]ﬂ”l (Exclusion criteria)

1.

2 o Y} ' Y a o A a . P
L“]J‘L!Iﬁﬂ?i’ﬂi]’ﬂ@\?a“lmuWﬂﬂﬂﬂ?gﬂlﬂﬂfﬂWﬂ Non-structural heart disease Ulmm
Brugada syndrome, J wave syndrome, Short QT syndrome, Long QT syndrome,
Idiopathic ventricular tachycardia, Catecholaminergic polymorphic ventricular
tachycardia

4 1 [ o '
AUMNUBINTNIINIAT 095 1 meauusman Ty (Cardiac MRI) T3]
A A Y a A o
LW?JT%@’?JW’E)‘VIfﬂzll‘ﬂﬁNﬁﬂ??&’tﬁa@ﬂ\‘lﬂﬁﬁ”ﬁllﬂﬂIﬂmuﬂ?fluﬁ'ﬂﬁ] (Late

gadolinium enhancement) &
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3.3 YH1AN20E19 (Sample size)

MIMUINUVUINAIDE1S (Sample size)

2

za\/(1+1/m)ﬁ(1—ﬁ)+Zﬁ\/po(1—po)/m+p1(1—p1)
n —

(Pofpl)z
_:P1+mpo
P m+ 1
2
2 1

n. =214 ,/1+ (m+1)

4 nm|py — p1|

TasN N =v1ANquUAI081
Za =1.96 (MHUAM O =0.05)

zp = 1.28 (muaa 3 =0.1, power = 80%)

4 a @ [ g a o R
P, = prevalence Inomagvosmananzidlanesaruduiiiadanizvesdniinng
Aa A ) 4 [l <
maeasaasuna laatsuluialannmsasradisnissaduammdreauuiman T

% = 1 Y A
#alenmsAneIneurtinfe 23.9%(5)

~ a o Y ' Y & a o YAy 12

PO = prevalence Tﬂ&lmaﬂmmmim@mnzmslimmanmugmwﬂmmmm@ﬂw

A Y a A o Y A ) Y =
flTJ&’Hﬁf]ﬂ\iﬂ%‘lﬁ'l‘illﬂﬂiﬂmuﬁm51‘11!W’ﬂfﬂiﬂﬂﬂ1iﬁi?ﬂﬂ?ﬂlﬂifl\iﬁ§1\‘]ﬂ1w@38ﬁﬂ1lllllllﬂaﬂ

Tl laanmsdnneuniinge 4.9% (5)

v

o 1 ° ' AX A, Y 1A
M = @aaIUUDI1UIU Control ©1® Exposure group Tun®l e Sr1uuvesnn lutiniy

G

maensaansuna laaionluiiale (Late gadolinium enhancement negative) AORNINIY

maensaeansuna laafionluiiile (Late gadolinium enhancement positive) 91NN5ATIVAY
4 [ I~ 1 ] ] LY
nTeIasennarsauuaian i annsdnmneunih Taun 47.7 e 52.3

0.912(5)
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3F] A1 sample size 98191100 ; N=56 ﬂu“luﬂzj U1 Late gadolinium enhancement
.. 1 AA .. . a I Y gj
positive iag N =51 ﬂuiuﬂquwu Late gadolinium enhancement negative ﬂﬂlﬂu@ﬂﬂﬂﬂﬁﬁuﬂ
V9 1y ° Yy ) % Y 1 =
DYNWUBY 56 + 51 =107 518 Lmammmmumm@ﬂ’s&mmmmm“lumsmsmmsﬁﬂyﬂu
1 A o ~ (A . A o PR o < 9 A a A A
FINIANNUUANNINNIA sample size ‘V]ﬂTLl”JiLlll’J NITMINTINUVDYALNUIAY INDLINY

1119MTNAADUNNADAVDI 1ATINITIVY

3.4 MSTUNANAZTNMSIA (Observation and Measurement)
o a A A Y aa LY Y A Y
@]’Jllﬂi@ﬁ'ig o ﬂ?’)glfﬁa@ﬂ\iﬂN?ﬂﬁL!ﬂﬂiﬂﬁLuﬂ‘iﬂu‘ﬁﬂiﬁ]ﬁnﬂﬂﬁ@ilﬂﬂﬂﬂlﬂiﬂﬂﬁﬂﬂﬂWW

[ 3 v .
Meauuuman Tiiiiale (Late gadolinium enhancement)
Y A @ Y 1 Yy & Aa o . .
muﬂmm o ﬂ'l')g'ﬂ'ﬂﬁ]W@Qﬁ'l\‘llﬁﬂﬁ?ﬂﬂ%\?ﬂﬂg (Ventrlcular arrhythrma events)

% 9 1 dy a a a a F) dy v

@]’Jllﬂiﬂ’lﬂﬂﬂ ulﬂll,ﬂ 91, LW, LTV, ﬁ?LﬁﬂiﬂﬂTilﬂﬂﬂ’JﬁJNﬂ‘]Jﬂ@]“U’ENﬂaTJJLU’Oﬁ’JGl‘ﬂ

. . o A . Yo [ 9 5 Y A
(Ischemic cardiomyopathy or Nonischemic cardiomyopathy), N3 1@sumssnumemsitladuion

. . g as o = Y 9
(Complete revascularization) Nn1laeIsmMssnyviaoaaentia e laglyaeaiu (Percutaneous
coronary intervention; PCI) LazMsmaaInIlesrasa@entiila (Coronary artery bypass
. o @ I d' 1 [} a Y A

grafting; CABG), 13a1/52 1825 mdua wu wmnu anuau Tariage lviiuluwdaeags T5ala
Ay (% Yo [ [} 9 1 U 1 ]
5959, m3lasuenlsanaleouldin e1ngu ACEVARB, 81ngu Beta-blocker, 81ng1
Mineralocorticoid antagonist, fJ”IﬂZj:iJ antiarrhythmic drugs N1593393NWU Left bundle branch block 910

EKG, ﬂ’NiJﬂ’ajN"UEN QRS complex 910 EKG

]
A A

w3oaien1Flumsadauls 1415 Case record form Iaeasmsasiaialadlulau

. L. Auy P v X 9
operational definition 71 lana13 13neunthiing,
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3.5 TuAaulUNMIAUHUNTIVE (Research process)

= Y 9 = Y o g

1. @euvarueveoyalddoyaninnyszilionngeiuiens 1saneunagmainsainey
FUAUUUNTIVY

9 Y Y é’ @ Ay Yo A FY Aaa

2. sswdeyadihe Isanduiilodlan 1dsumsasvnnzmaensseasuna Tadiion
] 4 1 <3 Y]
Wilannmsasremeaniesasenndsauutmian 1 1e (Late gadolinium

o g’/ [ {

enhancement) 9031811 T5aNe1UAWIAINTAL AIUATUN 1 UNIIAN W.A. 2559 — 31

FUIAN 2561

v X

A Y ) Av Y . . L. v Ay '
3. Laﬂﬂﬁﬂlm“mmi’mﬂﬂ%ﬂ Inclusion 4@¢ exclusion criteria mﬂ”lmzuﬂauwmu

¥
=

4. numminsszdoudihed 183 awmsanuiserama wazifudeyaiuguiiing
Ao Primary 1ai& Secondary outcome 241U Case record form

5. YA case record form MAATIEHNNADAMIANNFNHUTITHINA LMD OAIAN
asunaladiflonlulaninnsasindiensesadrenmaeauiman ity
(Late gadolinium enhancement; LGE) funzialadesarudusiadanag (Ventricular

arrhythmia events)

6. WeussnuagluamsIvouazsinaueuIvy

3.6 M333U3INYRYA (Data collection)
o <3 9 9 @ 9 Y [ o ] ~ Yo
mmanuswswdsyatuufounasnngudoyadielunguiedian ldsumsasig
a v 4 ) <3
Amzasadaaasuna laadieu i laanmsasieaienisaas unnalreauuaiwian lulih
o 4 g}.z [} d‘
Wiale (Late gadolinium enhancement) nﬂiWUiuTﬂWMﬂmﬂwmﬁﬂim ALAIUN 1 UNTIAN WA,

2559 — 31 FUAY 2561
=1 9 Y] d’ d' 9J [y a o 9 1 9y Aa [ 9 1
‘Uu“ﬂﬂﬂlﬂy}ﬁﬂ%ﬁ]ﬂ NG]VILﬂEJTIJENﬂ‘UﬂWiLﬂﬂ‘Viﬁ%‘H@ﬁﬁNL@]‘L!W@]%Q‘H’JZ "lmm

* ﬂijﬂy.aﬁ’lulﬂ 1&un Age, sex, ethnic, NYHA
* T5a329167 : Diabetes, Hypertension, Dyslipidemia, Chronic kidney disease, Atrial
fibrillation
d' 9 a
® msq‘uumuazmﬂ%ﬁmﬁwm

ANV Cardiomyopathy : Ischemic or non ischemic
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®  MITATIIN Nﬁjmﬂﬁﬁamﬁ : QRS duration from EKG, presence of LBBB, Baseline
LVEF
o mildsy
®  Guideline directed medical therapy : ACEI, ARB, ARNI, MRA, Beta blocker
® Antiarrhythmic drugs
®  Proarrhythmic drugs
o msldsumsinudiomsladuien (Complete revascularization) W 1ag3E M3 Snw
nasaaoainla lasldasaiy (Percutaneous coronary intervention; PCI) a2 nN13
mfarmaiioaasadeaa1e (Coronary artery bypass grafting; CABG)

=\ @ Y U Y a o 1 . . .
*  MAINAILHA VIR IIAUAAIINIZTNINOU (Previous ventricular arrhythmia)

g v LA X . .
e JousylumslamsesIcD primary prevention or secondary prevention

Ventricular arrhythmia endpoints

a ] 9 1 Y a o v, . . <
Ham3tNa12 191199819 UAAIHAZ (Ventricular arrhythmia endpoints) §ANUIN

9 Ao = ~ Yo 1 A 4 A A
VIUANVUNNIINNIFISIVYU, ﬂ']ﬁllﬂ3‘]Jﬂ']33ﬂ‘kﬂ‘ﬂii\3wfJ'nJ']ﬁi]‘W']ﬁQﬂiﬂ!, ATIVADUIATOIN

aa 4 @ { 4 U

aannnseenszdu Ity (Pacemaker clinic) N 15awe11aaInsal wso luuwungilie
J U ] 1 { ..
TuaeaTsaweruagmasnssingihelinnuivieNdosuou Tsane111a (Admission) 1z
= a a 4 @ A v da 1 @
lianuAalnAveunsesnszanialade liihidesnsavden uazms Insdnsiaaaendu i
9 = [ % d' d’ (] 9 =) [

dovunweImsvesdienin lilinmsunsnuain Isaneuna Nedraios 24 AeUaIN

Yo A Y aa o Y A ¥ v
lasumsasiinnzmasnsdeasunalaaiionluiilaninmiasdiansosadenmaie

auiman Iiliiala

Late gadolinium enhancement end point : positive or negative

A Y a A @ 9 A 9 Y
fﬂ’m‘ﬁa’t]ﬂﬂﬂNﬁﬁuﬂﬂiﬂmu&mGllm’Jcl,i]i]Wﬂmiﬁi’mﬂ’aﬁlm‘iﬂﬂﬁiwﬂ1w@’JEJ
] [ @ . < 1 4
ammmmaﬂ”l%lﬂmﬂﬁ] (Late gadolinium enhancement) INUINNITDIUHNAVDIDIYILUNNY
) ] = . 2 ¥ ' ~ <3|
Iiﬂﬁﬂﬂ 2 MULAZUNITNTIVADU Concordance Liag Discordance 8NAIN ﬂaumzﬁgﬂzﬂuwa

9 ~ 1 A FY a o
Poyanuuueun 14 luauivy
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Y

a d
3.7 M3ANSTHIVDYa (Data analysis)

ADABINT T (Descriptive data)

1¥lumsesueanyaz sz (Baseline characteristic) laitn @A 51FI0aNIW 13U 1WA

S A = o w ] [ a &Y = d'
mstinse luii Tsadsesin wu e anuanlarags lviiulwdeags msguiyns ms
lasvenTsanalasnldun e1ngu ACEVARB, 81ngu Beta-blocker, 810 Mineralocorticoid

. ! . . 3. 9 o o 3 = P
antagonist, 1N antiarrhythmic drugs L‘]JWUBIJJQLLNL!U Hnauolunnud (Frequency) 1a& 308
1 (% a ] = U Y Y 1 9
ag (Percent) dauaM 3BT I0 1950 918 ANWEIITa luMIDUAIvEI lavieaa 19E 1 (Left
. . . . < 9 A ° £y J a 1
ventricular ejection fraction; LVEF) Lﬂum@yaﬁmum UUFTUDAIY AURAY (Mean) LS §IU
= 9 = a . . . Yy 9 =
WeuUUNINTFIN (SD) MINToyalintantadllna (Normal distribution) 61903alN151INID
) A 9 Y o F ' ' ° .

puuiFersoivn Iminausae Aiseg1u (Mean) ,A1gagatazdIga (Maximum and

minimum value) (18 Interquartile range

aaa a 4
ADAUBINUATIEH (Analytical data)

MIANBIANUFUWHT 521314 Late gadolinium enhancement 71U ventricular arrhythmia events
(Composite endpoint of VT,VF, Appropriate ICD shock, Sudden cardiac death from arrhythmia) Tu
Ao Tsanduiier laiilianuansa lumstudave i larfeadradhe (Left ventricular
ejection fraction; LVEF) WesnuI oy 50% 1¥ada Chi-square W30 Fisher’s exact test L1a¢
1 Survival analysis iy Primary outcome Taoly Kaplan Meier curve 4181¢ Cox proportional
hazard model analysis 118 Log rank test 11a1 a%’@uﬂmﬂu Hazard ratio L1a¥ 95% Confidence

interval 1taz 191 P value VBN statistical significant 10.05

14 T1sunsu SPSS version 22 for Window lumsilszuianadoya
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(Y] 1 d w KX Y a v
3.8 mamwmu‘uuwasuuuﬂnmmg_ams'mﬂ

1. Patient information

1D # Date of birth Gender Investigator’s note
DD | MM | YYYY L] Male
L[] Female
Date of MRI with LGE

DD | MM YYYY

2. Inclusion (must answer “yes” in all criteria)

Yes No Criteria

L] yes Llno | Adult> 18-year old

L] yes Cno Ischemic cardiomyopathy or Non ischemic cardiomyopathy that have LVEF <50%

L] yes Cno Undergone cardiac MRI for LGE investigation at KCMH during 2559-2561

] yes Cno At least 24 months follow up for Ventricular arrhythmia endpoints

3. Exclusion (must answer “no” in all criteria)

Yes No Criteria

] yes Lo Ventricular arrhythmia from nonstructural heart disease

L] yes Cno Inadequate image quality from cardiac MRI to interprete LGE

4. Screening Result

Enroll in study

D Yes
D No




Demographic

34

Ethnicity [ Thai O] Other
Age
Baseline characteristics
Yes No Unknown

LV systolic function

LVEF = %
By O] Echo [ Cardiac MRI
L] Other:

NYHA class

OrdodmOwv

Ischemic cardiomyopathy

Complete revascularization

C pcr
[l caBG

Skip this if NICM

Non ischemic cardiomyopathy

Prior ventricular tachycardia/ventricular

fibrillation

ICD implantation

O
O

O

L] Primary prevention
O Secondary prevention
[ Unknown

Diabetic Mellitus

Atrial fibrillation

Hypertension

Dyslipidemia

Cerebrovascular disease

CKD stage = 111

ESRD on dialysis

I
I

O O O Oy O oy o

Personal History

Smoking
[ Current DQuit within 12 m. DQuit >12m. [ INever
[ Unknown
Alcohol
[ Current DQuit within 12 m. DQuit >12m. [ INever
[ Unknown
Illicit drug
[ Current DQuit within 12 m. DQuit >12m. [ INever
OJ Unknown




Medications
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Diuretic L] yes [lno | Name mg / day
Beta blocker L] yes [lno | Name mg / day
ARNI L] yes [lno | Name mg / day
ACEI ] yes Cno | Name mg / day
ARB ] yes Cno | Name mg / day
MRA ] yes Cno | Name mg / day
Digoxin ] yes [ no | Name mg / day
Ivabradine L] yes (o | Name mg / day
Hydralazine L] yes [lno | Name mg / day
Nitrate ] yes Lo | Name mg / day
Statin ] yes L] no | Name mg / day
Anticoagulation L] yes [no | Name mg / day
Antiplatelet L] yes [lno | Name mg / day
Class IA antiarrthythmic drugs ] yes [dno | Name mg / day
Class IB antiarrhythmic drugs L] yes [ no | Name mg / day
Class IC antiarrhythmic drugs ] yes Clno | Name mg / day
Class III antiarrhythmic drugs ] yes Clno | Name mg / day
Proarrhythmic drugs ] yes U] no | Name mg / day
Device - PM D yes D no
Device - ICD ] yes [ o
Device - CRT ] yes [ no
Device - CRT-D ] yes [ no

Examination

Gen kg cm BMI kg/m2
First V/S SBP DBP HR RR
mmHg mmHg bpm /min
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CBC Hemoglobin Hematocrit

Blood chemistry Serum Na [ Not done
Serum K ] Not done
Serum Ca ] Not done
Serum Mg [ Not done
Serum BUN ] Not done
Serum Cr ] Not done

EKG 12 leads QRS duration ms
LBBB [ ves 1 No

Cardiac MRI findings (] Late gadolinium enhancement positive
L] Late gadolinium enhancement negative

Cardiac MRI data

Etiology of cardiomyopathy [] 1schemic cardiomyopathy

[] Nonischemic cardiomyopathy

Late gadolinium (1 Atleast2 segment of transmural scar >=50%

enhancement positive (] Atleast >=5% total scar area

LGE extent (No. of

segment)

LVESVi, ml/m2

LVEDVi, ml/m2

LVEF from cardiac MRI %
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DELAYED MYOCARDIAL ENHANCEMENT

()

B Absent

B < 25% of the segment area

< 50% of the segment area

> 50% of the segment area

. > 75% of the segment area

N 4
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Patient Information

ID # Date of MRI with LGE | Gender Investigator’s note

DD | MM | vyyy |[] Male

|:| Female

Primary outcome

Ventricular arrhythmia [ positive Positive from :
outcomes within 24 ] Negative L] Clinically VA requiring electrical
months cardioversion

[] Sustained ventricular tachycardia

Ischemic and Date of primary outcome | (VT) detect by ICD

nonischemic DD/MM/YYYY : ] Appropriate ICD shock confirmed
cardiomyopathy by cardiologist

(LVEF <=50%) [ Ventricular fibrillation

[ ] Sudden cardiac death cause by

arrhythmia

D Combined




Secondary outcome

39

Ventricular arrhythmia [ positive Positive from :
outcomes within 24 [] Negative ] Clinically VA requiring electrical
months cardioversion

[] Sustained ventricular tachycardia
Ischemic Date of secondary (VT) detect by ICD
cardiomyopathy outcome ] Appropriate ICD shock confirmed
(LVEF 36-50%) DD/MM/YYYY : by cardiologist

L] Ventricular fibrillation

[] Sudden cardiac death cause by

arrhythmia

[ Combined
Ventricular arrhythmia [ positive Positive from :
outcomes within 24 ] Negative ] Clinically VA requiring electrical
months cardioversion

[ ] Sustained ventricular tachycardia
Nonischemic Date of secondary (VT) detect by ICD
cardiomyopathy outcome L] Appropriate ICD shock confirmed
(LVEF 36-50%) DD/MM/YYYY : by cardiologist

L] Ventricular fibrillation
[] Sudden cardiac death cause by
arrhythmia

I:I Combined

Loss follow up
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=
Unn4

a ¢y
NanN13NIICHiVUdNA

4.1 Yszvnsirhand@ny (Populations)
Yoy Y y 9 ¥ Ay Yo Y A ¥
Jveldinusauswdoyavesdiieninua 2,069 au 1ldsumsasivmensesds1anm
9 ] < ) ~ o 3}, To A
aemumtman I lanTsamennapnasnsalaauaiui 1 unsian wet. 2559 - 31
o Y ¥ o 19 Jd 9 1 = A 12
Funan 2561 grhenanuasiuan 1,759 au lidunaaiinsaumsane esvineig luda 18
o & A nm vy A Y a A o J
Wnanuna 40 au, 1eg91n lildnsrenzmaensdwvesasunaladdionlui lananua 7
A n v a @ Y 1 Y a o ' 9 A
au, 1ieenn lildaseaamunnzilatesarnduiiasinizaunsuediarion 24 idon
g‘/ A A Aa Y A ~ 1 1 o 9 [ Y a o 1
A 162 Ay, iesnnidedianiennzouqi hilsngilatesaruduiadaniznouns
Fd 1
AAMIIUATY 24 ROUNIMNA 19 AU Maziiioanntianuasalumsiudivesialades
Y a " Y 3 a9 & A v ¢
4194910 (LVEF) Nnnn¥esaz 50 nanua 1,531 au waglidienavua s auidunasing
= A Sy & v aa g A
poNINMIANYT 1o lnanmsasrvnnzmaensmevesaisuna Indiiondaonsog
ll < @ § ] ] {
afunmaesaumivian I lalaaniwi lidiesmeaensulananag viedoyah
Y Y H Y
dnny linsudae i ldmdedihensau 305 auidiimumsite Tumsulanaduganie (@

HaaN)
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3‘, v A A o =2
TupeumMsaaenlszns NNy

All patients undergone cardiac MRI investigation at KCMH
from January 2016 to December 2018 (N = 2,069)

Not met inclusion criteria
40 Age < 18 years old
7 Non-LGE protocol of cardiac MRI
162 No follow up for at least 24 months

19 Death before complete 24 months
follow up from non-VA causes

1,531 LVEF >50%

Exclusion

5 Suboptimal images quality to
interpreted LGE and/or missing data

v

Final analysis (n = 305)

v & Y . ..
4.2 magawugmmmgﬂm (Baseline characteristics)
N g’/ v 1 [~{ 4 a
1ndthenanue 305 au grhedm Inapilumsne (70.2%), Tiemalne (97.4%), i
@ . . v A I
ANUFUNTIVD 131219918 NYHA Classification 1u3zaUN 2 11ag 3 (50.8%), 111 Tsn
9 dy @ A A 1 1 A o [l o [ =
nantiealanliaunguinmsuamen (51.5%) Tsasauangisiuan lduinin nanae
Y
1 % o 1 I l @

nndThenanua S 34.8% voadthedlu Tsawma, 25.2% veudiel Tsnia laiesuu

v
Aa o o

2 J <3| o a ' 3|
IRURATIMIZIUDTUNG, 40% vesihedluTsannuauTaraga, 43% veudihedlulsn

Y
A

o A FA = dy [ Y =
luiiulwdengs, 8.9% vesdilelinnglaneisesa uag 0.3% vesdihelinig laneisess

9 ) [ @ Y J 9y Aa aa Y ~ A = @ Y U
ITYSFANY dvisunnerialavesaruauialng Nﬁﬂ'JEJLWEN 4.9% Mneiin1ziiloviesans
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= o

Y a o ' ! = A Y Ay Yo oA o Y
BIUARINNISUINDUNICNINITANY LLﬁ%iJIZjITJ’JEJ 22% ‘VIllﬂ'i‘Uﬂ?ﬁiﬁlﬂiﬂﬁﬂﬁ%@!ﬂ‘ﬁ’ﬂ%ﬂ’)ﬂ
< Y dy ) [ . . 2 9y 1 dy o @
T Taedludeta¥dmsy Primary prevention INHUA 17.4% UDsUDUIBA1Y TV Secondary

9
prevention INHUA 4.6%.

dmsudasims lasueninmuuuinanrlfined1unnizay (Guideline directed
. A 1 ) o = dy 1 A Y o c;yz Yo 1
medical therapy) D9NFITINIUNMITANHIU NAIND Qﬂaﬂmmumﬁm 87.2% Ulﬂ'i‘UfJ']ﬂQll
Beta blocker , 80.3% ]‘1@9]} %Jllmﬂfjll Renin-Angiotensin-Aldosterone system (RAAS) blocker Tag
] [ 1 [ 1
uiuilu 38% 185U81nqu Angiotensin converting enzyme inhibitor (ACEI), 33.1% la5uengu
. . K AN Yo 1 [} 1 . .
Angiotensin receptor blocker (ARB) UagNN3 9.2% ‘I/lllﬂi‘]JEﬂﬂij}lclﬂiJfJﬂN Angiotensin
. P . 9 WAl gﬂ ~ Yo 1
receptor-neprilysin inhibitor (ARNI) Laggane Mﬁﬂﬂﬂ‘ﬂﬂﬁuﬂ 44.3% ﬂ'lm‘umﬂqm
. . . > =2 dy SEEA = Yy Y
Mineralocorticoid receptor antagonist (MRA). Tumsanuil MQ”IJ’JEJLWEN 8.2% lAB15 Y1
a o 2 3 S U { o
T91dUHA9% 2 (Antiarrhythmic drugs) %1181 Amiodarone Manuauaziifilae 2.3% 01851

{ o Y a @ Y a o _ Y 1 Al 4
oozl finan 12 1uduRaIINIZ (Proarthythmic drugs) 18 Tumsanpiiifidilen

'
A o

Yo 1y Y 4 Y Y o A o v v Jdo . .
Vlﬂiﬂﬂﬁiﬂ‘]eﬂﬂﬂ]ﬂlﬂi@ilﬂi%ﬁ]uﬂ’ﬂi] mwiwmhuumﬁuwumu (Cardiac resynchronized
{4

¥ < 1 4 o v Ty
therapy; CRT) Nanua 4.6% lashianuailunuuniniesnszanialadae lilihsaudae

(Cardiac resynchronized therapy -defibrillator group; CRT-D)

4 o 3 1 U A a a o
m3as29 lagaau Tl uialawaaslimiun Sdiheniianudadnalumsih lWihes
9 9 @ g’; Y
uyusEamMUE19U 91219 (Left bundle branch block; LBBB) 1anua 17.9% tazii) g
7 ISP = Y = i PRl v T
MNHUAUAURAYAITNUNINUDI QRS complex N 113.61+ 26.49 milliseconds. Qﬂ?ﬂﬁﬁuslﬁfgu
o v d‘ = 1 A =\ = (2 LY Y U 9
anzmsnauvesrialan 1@ nanne Ianuansalumstudivesialaviesarsde
A A = o Y ' 9 ' A Aou A
(LVEF) Taainasf 30.6 = 10.77% uaziinneialavesandie Ia na1nae dastivesifsuag
VU1 19AA18A3 (LV end diastolic volume index) Jaeinaen 148.88+67.85 mI/m2 azuawsl
0315105z 190UAY (LV end systolic volume index) Tasmagn 109.52+60.75 ml/m2
o o 9 = A4 A4 A 1 < Y 9
AUIAY tazTeyaUDINIFUIYKILAzMIAUATBIANLEANDERE amNTanY IdnInTeya

= adg a  d =2 dy
LTJGIﬁZHJEJLl‘VlN@Laﬂ‘ﬂi@uﬂﬁ‘luﬂﬁﬁﬂ‘]&nu

9 1, 2’, 1 I oA A Y
tﬂﬂ’JEJ‘VN‘mJ@ 305 AU LL‘U\?fJ’E’Jﬂlfﬂuﬂijll‘l/]@]i’)%‘l/\mﬂTJm‘Viﬁ’é]ﬂ\‘]ﬂNGU’ENﬁﬁ
9
ina laquilen (LGE positive) N91NA 183 AULAZATID JUNUAMIZIMDDAIA1IYDIATT

9 1]
una Tadilion (LGE negative) Nawiua 122 au uaziieuiisdilieeonmuaunguedlsn
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Y zij o A I Y &; @ Aa A I
ﬂmmuam% ﬂZNEjﬂ?ﬂlﬂﬂiﬁﬂﬂﬁ?ﬂlu@ﬂﬁiﬂﬂﬂﬁ']L“I’TﬂiJ']ﬂWﬂﬂWislﬂﬂmﬂﬂ 163 AU tazu
kY Li’ o A A ~ G 1 A A 2 A
Tﬁﬂﬂa'mmﬂﬁ’ﬂ%‘ﬂwﬁn?i{ﬂ@u‘]“I/IuliJGl“IfﬂWTIHWafJﬂ 146 ﬂuuazmﬂaﬂmwm 4 ﬂuﬂ!ﬂUIiﬂ

Y dy @ A A A A 19 1 A @
ﬂmmuw’;“lwummammﬂmsmma@mmzmmqammllﬂﬂfmﬁnma@m’nmu

A o9 I~ ] A %) a A ' 9
LN@LLUQ@‘]JDEJEJ@ﬂL‘]Ju 2 ﬂ@}lgnllﬂjjglﬂaaﬂﬂﬂ']qm@qa'ﬁllﬂﬂIﬂa!uﬂll NV UDYA

;4 9
%

A A 1 U = 1 [y (% 1 A 1 d'
nugvedihelundaznquiuinnuuanaenuluraieg fade na1nae Tunquiasiany
A Y aa .. = A 1 2 A @

ANMADAIANYRITITUNA TadtHoy (LGE positive) 310 1gnunn (6214 1 1oy

= =" 1 d' 1 = % a0
55416 1), p <0.01), HAATIUVDUNABIINUINNI (78.1% NYUNU 58.2%, p <0.001), ¥A1 Body
mass index NA1N1 (24.12 1HoURY 25.65 kg/m2, p = 0.016), HEATIAIUVDIHNAINFUUTIVO
Tsanalemu NYHA classification 71 2 tiag 3 11ANI1 (42.6% MIUNY 53.6%, p = 0.05), I
OX 3 v A o A A ' a o
AiheuTsanduiion lanla g 1INMINIARDALINNI (74.4% INBUND 22.2%, p <

0.001), HifthedluTinvasadeaauennnii (11.5% ey 4.9%, p = 0.048), idad1uves
A 19ean lusiungu statin 11NN (71.6% MBURD 52.5%, p = 0.001), Tdaduvesg 1Ferdu
INaAEBAINNT (63.9% 1R 23.8%, p < 0.001), Tif1 Creatinine 111NN (1.1940.46
oD 1.0820.39 me/dL, p = 0.026) HAZHANABAMUNTIVBI QRS complex ANINNT
(115.35+24.95 1NgUNU 110.8+28.71 ms, p = 0.029) “lm@jnﬁmn"lﬂmnzmﬁamﬁﬁwm

1suna Iaaiilen (LGE negative)

] &

UBYANIMNAVD Baseline characteristics Auaad1un1519M 1

~ P A PR ' A P A o
BITNN 1: Gllﬂ%llﬁWu§7usll@\7€,ﬁj?ﬁl!7_/\7@7ﬂﬂ7?3!7’7?7@?7\7?77\771@\7ﬁ75!!ﬂﬂ T@ﬁluﬂif

LGE
o Total
aals Negative p-value
(n=305) Positive (n=183)
(n=122)

Age (mean+SD), years 59415 55+16 62+14 <0.001*
Male 214 (70.2%) 71 (58.2%) 143 (78.1%) <0.001*
BMI (mean+SD) 24.7345.04 25.65+5.96 24.12+4.23 0.016*
Ethnic 0.432




44

LGE
Total
aanls Negative p-value
(n=305) Positive (n=183)
(n=122)

Thai 297 (97.4%) 119 (97.5%) 178 (97.3%)

Asian 7 (2.3%) 2 (1.6%) 5(2.7%)

Caucasian 1 (0.3%) 1 (0.8%) 0
NYHA 0.050*

I 150 (49.2%) 70 (57.4%) 80 (43.7%)

I 145 (47.5%) 48 (39.3%) 97 (53%)

11 10 (3.3%) 4(3.3%) 6 (3.3%)

v 0 (0%) 0 (0%) 0 (0%)
ICM 163 (53.4%) 27 (22.2%) 136 (74.4%) <0.001*
Revascularization 0.056
(Only ICM)

No 84 (51.5%) 9(33.3%) 75 (55.2%)

PCI 43 (26.4%) 11 (40.8%) 32 (23.5%)

CABG 28 (17.2%) 7(25.9%) 21 (15.4%)

Both 8 (4.9%) 0 8(5.9%)
NICM 146 (47.9%) 96 (78.7%) 50 (27.3%) <0.001*
Prior VA 15 (4.9%) 4 (3.3%) 11 (6%) 0.280
ICD 0.254

Primary Prevention 53 (17.4%) 17 (13.9%) 36 (19.7%)

Secondary 14 (4.6%) 4 (3.3%) 10 (5.5%)
Prevention
DM 106 (34.8%) 41 (33.6%) 65 (35.5%) 0.731
AF 77 (25.2%) 35 (28.7%) 42 (23%) 0.258
HT 122 (40%) 44 (36.4%) 78 (42.6%) 0.252
DLP 131 (43%) 49 (40.2%) 82 (44.8%) 0.422
CVA 27 (8.9%) 6 (4.9%) 21 (11.5%) 0.048*
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LGE
Total
aanls Negative p-value
(n=305) Positive (n=183)
(n=122)
CKD 59 (19.3%) 20 (16.4%) 39 (21.3%) 0.287
ESRD 1(0.3%) 1(0.8%) 0 0.400
Smoking 11 (44%) 2 (25%) 9 (52.9%) 0.234
Alcohol 6 (33.3%) 3(33.3%) 3(33.3%) 1.000
Diuretic 164 (53.8%) 61 (50%) 103 (56.3%) 0.281
BB 266 (87.2%) 106 (86.9%) 160 (87.4%) 0.889
Carvedilol 182 (68.4%) 73 (68.9%) 109 (68.1%)
Nebivolol 4 (1.5%) 1 (0.9%) 3 (1.9%)
Bisoprolol 40 (15%) 19 (17.9%) 21 (13.1%)
Metoprolol 31 (11.7%) 10 (9.4%) 21 (13.1%)
Atenolol 9 (3.4%) 3(2.8%) 6 (3.8%)
ARNI 28 (9.2%) 9 (7.4%) 19 (10.4%) 0.373
ACEI 116 (38%) 45 (36.9%) 71 (38.8%) 0.736
Enalapril 113 (97.4%) 45 (100%) 68 (95.8%)
Prenapril 1(0.9%) 0 1(1.4%)
Ramipril 2 (1.7%) 0 2 (2.8%)
ARB 101 (33.1%) 49 (40.2%) 52 (28.4%) 0.033*
Losartan 88 (87.1%) 44 (89.8%) 44 (84.6%)
Irbesartan 2 (2%) 1 (2%) 1(1.9%)
Valsartan 6 (5.9%) 3(6.1%) 3(5.8%)
Telmisartan 1 (1%) 1 (2%) 0
Olmesartan 2 (2%) 0 2 (3.8%)
Candesartan 2 (2%) 0 2 (3.8%)
MRA 132 (43.3%) 56 (45.9%) 76 (41.5%) 0.450
Digoxin 28 (9.2%) 13 (10.7%) 15 (8.2%) 0.466
IVA 16 (5.2%) 4 (3.3%) 12 (6.6%) 0.208
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LGE
Total
aanls Negative p-value
(n=305) Positive (n=183)
(n=122)

HYZ 10 (3.3%) 4(3.3%) 6 (3.3%) 1.000
Nitrate 36 (11.8%) 12 (9.8%) 24 (13.1%) 0.385
Statin 195 (63.9%) 64 (52.5%) 131 (71.6%) 0.001*
OACs 0.340

Warfarin 84 (27.5%) 28 (23%) 56 (30.6%)

NOACs 16 (5.2%) 7 (5.7%) 9 (4.9%)

Antiplatelet <0.001*

SAPT 135 (44.3%) 27 (22.1%) 108 (59%)

DAPT 11 (3.6%) 2 (1.6%) 9 (4.9%)
Antiarrhythmic drug 0 0 o | -
IA
Antiarrhythmic drug 0 0 o | -
IB
Antiarrhythmic drug 1 (0.3%) 1 (0.8%) 0 0.400
IC
Antiarrhythmic drug 24 (7.9%) 6 (4.9%) 18 (9.8%) 0.118
I
Proarrhythmic drugs 7 (2.3%) 3(2.5%) 4 (2.2%) 1.000
PPM 2(0.7%) 1 (0.8%) 1 (0.5%) 1.000
CRT-P 0 0 o | -
CRT-D 14 (4.6%) 3(2.5%) 11 (6%) 0.146
Anemia 82 (29.2%) 36 (33%) 46 (26.7%) 0.259
Hypo/hyper K 33 (11.2%) 18 (15.4%) 15 (8.5%) 0.066
Hypo/hyperMg 8 (19%) 3 (15.8%) 5(21.7%) 0.709
LAB (mean+SD)

BUN 20.27+11.81 19.33+£10.26 20.87+12.71 0.239
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o Total
aanls Negative p-value
(n=305) Positive (n=183)
(n=122)

Cr 1.14+0.43 1.08+0.39 1.19+0.46 0.026*
QRSd 113.61+26.49 110.80+28.71 115.35+£24.95 0.029*
LBBB 49 (17.9%) 16 (15.1%) 33 (19.6%) 0.339
LVESVi 109.52+60.75 107.33+67.78 111+£55.68 0.331
LVEDVi 148.88+67.85 148.28+70.80 149.29+66.03 0.701
LVEF MRI 30.60+10.77 31.18+11.26 30.22+10.45 0.499

BMI = Body mass index, NYHA = New York Heart Association, ICM = Ischemic
cardiomyopathy, NICM = Nonischemic cardiomyopathy, VA = Ventricular arrhythmias, ICD =
Implantable cardioverter defibrillator, DM = Diabetes Mellitus, AF = Atrial fibrillation, HT =
Hypertension, DLP = Dyslipidemia, CVA = Cerebrovascular accident, CKD = Chronic kidney
disease, ESRD = End stage renal disease, BB = Beta blocker, ARNI = Angiotensin receptor-
Neuprilysin inhibitors, ACEI = Angiotensin converting enzyme inhibitor, ARB = Angiotensin
receptor blocker, MRA = Mineralocorticoid receptor antagonist, IVA = Ivabradine, HYZ =
Hydralazine, OACs = Oral anticoagulants, NOACs = Non-vitamin K antagonist oral
anticoagulants, SAPT = Single antiplatelet, DAPT = Dual antiplatelet, BUN = Blood urea
nitrogen, Cr = Creatinine, QRSd = QRS duration, LBBB = Left bundle branch block, LVESVi =
Left ventricular end systolic volume index, LVEDVi = Left ventricular end diatolic volume

index, LVEF MRI = Left ventricular ejection fraction from cardiac magnetic resonance imaging

4.3 Wan3398%an (Primary outcome) HAZHAN13IVY504 (Secondary outcome)

NAN15298¥an (Primary outcome)

9
WanN13398Yan (Primary outcome) Yszney lMerasiuiavuaves Clinically
ventricular arrhythmia requiring electrical cardioversion, Sustained ventricular tachycardia,
Ventricular fibrillation, Appropriate ICD therapy and Sudden cardiac death from arrhythmia W3e

9 H
naiwasiulunguiihenianuawnsalumsiivarvesialedesandneiosninnie
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[ % d‘ A d‘ g’z 1 PR d‘d = .

N1NY 50% N 24 1ADU IﬂfJ“I/I'i’JJJ‘VNTL!ﬂQ?JQﬂ’)ﬂﬂﬂﬁ?Lﬁﬂ*ﬂWﬂﬂWi‘lﬂﬂmﬂﬂ (Ischemic

. A A ] ] A . . . a ds!
cardiomyopathy) L& uw;aqu'lucl%mﬁ Y1ALa0A (Non ischemic cardiomyopathy) navulu
91 g 9 g A o =2 a 3 9 [
Al aenavua 26 AuInFilenarua 305 auniimsany Tasaailusesas 8.9% laguiiuily
Clinically ventricular arrhythmia requiring electrical cardioversion 3 Y, Sustained ventricular
tachycardia 5 AU, Appropriate ICD therapy 10 Y, Ventricular fibrillation 7 AU L1 Sudden

. . A 1 A k) Aa A
cardiac death from arrhythmia 1 AU HazlouUImMuNIZIMa AR 1NV sINA Taatilen Ty
Y] 9 1 a o Y] . a dg! VoA A k)
W2 lauad 2Ny WamsIVeHan (Primary outcome) Lﬂﬂ“lll.lcl,uﬂi]ﬁJVlﬂﬁ’J*ﬂW‘Uﬂ"l’JgLﬁﬁ@ﬂ\‘]ﬂN

aa @ .. ' oA ' A Y

ﬂlﬂﬂﬁ'l‘illﬂﬂiﬂmuﬂlls!uﬂ’ﬂi] (LGE pOSItlve) lﬂﬂﬂ'ﬂﬂEPJ‘VW’]i'Ji]VliJW‘]JﬂTJZLWﬁ@ﬂQﬂN"UEN

asunalaailonluiale (LGE negative) a8nagaou (11.5% NoUAU 4.1%, p = 0.024)

WAN13298504 (Secondary outcome)

Ao ] Y 9 @ Y
WAN13IIYIDN (Secondary outcome) um‘lmﬂu 299 aullmm

Y
1) WaTINMINUAVDY Clinically ventricular arrhythmia requiring electrical cardioversion,
Sustained ventricular tachycardia, Ventricular fibrillation, Appropriate ICD therapy and
) 4 1
Sudden cardiac death from arrhythmia ¥3eManuas iU 9 24 fou lungudilenil
A o o ) v Aa A
aNuesolumsduaivesiileriesasde 36-50% NUFAUNANIINNITUIALADA
(Ischemic cardiomyopathy)
9
2) WATIUNIYNAVDY Clinically ventricular arrhythmia requiring electrical cardioversion,
Sustained ventricular tachycardia, Ventricular fibrillation, Appropriate ICD therapy and

9 H v
Sudden cardiac death from arrhythmia W3eNIMUATINNY 1 24 hou Tunquiihenil

'
=~

anuanniolumsiiuarvesrialeiesasdne 36-50% Niauramnnauraoug
l3ilgmsuatden (Nonischemic cardiomyopathy)

o w aw Y A gy A 9 X 3 9

WU S5 UNANITINET0 (Secondary outcome) Tudioh 1 HgteNdunamai lumsinudoya
] 9

dMFUMINan3ITeT0ad0N 1 Nanua 51518910 305 518 waz 11l Secondary outcome

Y 9 v v
mavuaeludienguil nazdm5unan133383504 (Secondary outcome) Tudod 2 Tigilen

9 < 3 9 9 o av Y A g 1A
Wunasi lumsinudoyadimiumsrnansidesosdodn 1 Navua 54 516910 305 518 WU T
a dy & a g oA = Y

Secondary outcome AYUNIHUA 2 510 AnTL 3.7% Tunquilasanunizimaonidnves

aa Y .. ' a X oA
arsunalaaionluiala (LGE positive) t1ag liiw Secondary outcome tnavuaslungui

1 a A @ 1 <] A
2329 linunzmasnimavesasuna laaiouluyiala (LGE negative) p81a 15Neu Han



Yy Y
a KX A
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VBYANIHNAVDN Primary ¢ Secondary outcome aatanalua1sen 2
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WedAnyneana gy 2 nquld iiesan

5NN 2: Wﬁﬂ7555/8745?7!!ﬁa‘iﬂﬁﬂﬁ?ﬁﬂiﬂﬂllﬂﬂﬁ711ﬂ73$!ﬁﬁ@ﬂ\7ﬁ70?]60ﬁ’?il!ﬂﬂ Indtilgw

Total p-value
gy LGE
(n=305)
Negative Positive
(n=122) (n=183)
Primary outcome 0.024*
Negative 279 (91.5%) 117 (95.9%) 162 (88.5%)
Positive 26 (8.5%) 5 (4.1%) 21 (11.5%)
First secondary | (| -
outcome
Negative 51 (100%) 10 (100%) 41 (100%)
Positive 0 0 0
Second secondary 0.119
outcome
Negative 52 (96.3%) 35 (100%) 17 (89.5%)
Positive 2 (3.7%) 0 2 (10.5%)

4.4 adeniinanamsminenizivasnimavesnsunalaaiienluiiale (Predictors of

LGE positive)

g o
Q

9 o a 7’9 a Jd o 2 . . .
Al ﬁ]EIUlﬂ 1ﬂﬁ’)l,ﬂ§1$1riﬂ’llﬁlﬂ1i’llﬂ51$WGI’JLL“]J‘?J’L@EJ’J (Univariate analySIS) LAZNIT

a L4 @ an a J a A
Ans1zHva1eA s (Multivariate analysis) A2835M531A5121HNI0ANE8 TavAAR (Logistic
. . A o Aa ' o A Y aa
regression analysis) tievifaseniinanomsinennzmaensdsuesaisuna ladimioulu

Y 1 U { 1 U ' { g { o !
walv wu Tudihendionguinni, dihemaane, gihemilulsand il lonlaungun

11NM3UAAeA (Ischemic cardiomyopathy), HileNinuzunssueslsnialonn NYHA
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classification 91 2 tazieNinan 1z ladesaruduradanig (Ventricular arrhythmias) 3

Y A 2 = Y aa Y .. 1
mn Tduiezlinnzmaonsdvvesarsunaladiionluiale (LGE positive) 110031910015
a xy a . . X A o A o = A Y
’Jmﬁwmuﬂimm (Univariate analy51s) Tﬂﬂ‘nﬂﬁmsrmJwa“l,umimmamiumazmaaﬂqmq

a A Y A = Yy A g Y dy o A
voamsuna ladttionluirlannigene fihendulsandmiio laniaunguiainms

¥1A1A0A (Ischemic cardiomyopathy) Tagfifis1 Odd ratio 71 10.49 nazilaseRtauduiutiFe
. . . v A Y a A @ Y A
AU (Negative association) fUAIzMARAIR19vBIa1Tuna laatlonTuale laun mslian
. A ' Yo o a ¥y A o Y ax o A
Body mass index Nu1nn31, M3 lasumsinuitladuideanalaniedtmsinyivasaiaon
Y ' { {
walvTaeldaoaau (Percutancous coronary intervention; PCI) waggireMilu Tsanduuile
Y A A P~ 1 1 A . g . ~ o Aa '
wﬂwumm@auﬂmllusl,%mimmaaﬂ (Nonischemic cardiomyopathy) Taonifadoniinane
o =) Y a A Y] ] v o @ a d v
mMamenMzmasasnvesdsina laatienluii laedeiisdiyanmsingizvad
2 ) a g1 Y ax a J o . . . = [
uilsiRenvzgmirlanszideare snisin g inaleaandls (Multivariate analysis) 9nA5
& 1 A =} A g v A [ o A F) Aa A
FINUN doNeunas1eN Ul delnaneMIUIEN1IZIMADAIA 19YBIA1TUNA TadIH o
] [ v o o a '8 @ . . . '
T leedrafitfod i lumsdimszivatedans (Multivariate analysis) Tagfifis Odd ratio
14 ' 1 v A o A A
g 1.87 (1.01-3.45, p = 0.045) taz linun Tsandwilerialanliaunguianmsviaion
. . = v o Jdo A Y a A v
(Ischemic cardiomyopathy) HANUFUNUTALA AR NYRIA TR Taditenlurialy

@ [

pgNUdIAYNNADA

] &

UBYANIHMNAVDA Predictors for LGE positive AaaAd11un13199 3

{ a 4 a A o o
W757ﬂﬁ 3: MIAATIEWNITOADDE Tﬁi)ﬁ'@ﬂﬁ")ﬁiﬂﬂ75@75’3?)‘Wﬂﬂ7?&’!745@?7\7?%\7?]8\7@'75

una lnauien il (Logistic regression analysis for LGE positive)

aals Univariate analysis Multivariate analysis
OR (95%CI) p-value OR (95%CI) p-value
Age 1.03 (1.02-1.05) <0.001*  1.01(0.99-1.03) 0.565
Male 2.57(1.55-4.24) <0.001*  1.87(1.01-3.45))  0.045*
BMI 0.94 (0.90-0.99) 0.012% 0.96 (0.91-1.02) 0.186
NYHA
I 1.00 (reference) 1.00 (reference)

II 1.77 (1.10-2.83) 0.018* 1.40 (0.79-2.50) 0.250
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11 1.31(0.36-4.84) 0.683
ICM 10.49 (6.08-18.12)  <0.001*  3.38 (0.71-16.12) 0.127
Revascularization

PCI 0.35(0.13-0.92) 0.034*

CABG 0.36 (0.12-1.08) 0.069

Both 0.00 (0.00-0.00) 0.999
NICM 0.10 (0.06-0.17) <0.001*  0.38 (0.08-1.78) 0.218
Prior VA 1.89 (0.59-6.07) 0.287
ICD

Primary Prevention 1.56 (0.83-2.94) 0.167

Secondary Prevention 1.84 (0.56-6.04) 0.313

QRSd 1.01 (0.99-1.02) 0.171
LBBB 1.37 (0.71-2.64) 0.340
LVESVi 1.00 (0.99-1.01) 0.642
LVEDVi 1.00 (0.99-1.00) 0.909
LVEF MRI 0.99 (0.97-1.01) 0.445

Ventricular arrhythmias 3.03(1.11-8.28) 0.030* 2.71 (0.82-8.91) 0.101

4.5 Tadeiinanam g Izialotio 1 UAUAAINIZ (Predictors of ventricular
arrhythmias)
9 o 9 o a J Y a &Y = . . .
Ave ldhnmsanszidremsinaiziainlsifed (Univariate analysis) 182013
a 4 % as a 4 Aa A
InTITHriaedIulls (Multivariate analysis) #2835M3 AT 1THiNs0An08Tadaan (Logistic
. . A v A v o o @ Y 1 Y a o A a
regression analysis) 111N A NNFNHUT A UA LT lavBsa1uAUARTIMIZ AL
a J o . . . ' Y
MINMIAATIZHAM TG (Univariate analysis) WU W38, ANNFUITIV03 T3 Toaw
. . ~ = o Y 1 Y a o ' Yo
NYHA classification 91 2 tag 3, M3tpen1Iz¥idlanesa1uduAndavIzuInow, M3 AU
Tanseanszanialadae Il (ICD insertion) , msii Tsnwalatesumduiasanizuuudu

v
W37 (Atrial fibrillation), M3 I%enduilaaiaz, n1s %e1ngu ARNI, 0131961 Ivabradine, N3 19

&1 Amiodarone, 13311 Blood urea nitrogen A1gan31, M3liAURAsA1UN 109 QRS
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complex NN, MsdanuAalnalumsih lnihvewvnadszandresdievestinle (Left
bundle branch block; LBBB), M3iawHu09f5uasvaz1inlanaiea (LV end diastolic volume
. A v oA o ) . . A ' ~
index) wazdastvearsuasvasiiladiuan (LV end systolic volume index) NUINNI, NITH
= o o Y 1 9 A 9 ' =~
ANNEINI5 TUMTTUAIV092 19%109819%18 (LVEF) N8N LaENITATIINUANIZINED
Y Aa A o .. = v o Jd 1 A v o w ana o
aaAsvesasuna laaionluiala (LGE positive) Ianuduiuseswiiivdngniadany
o Y 1 Yy Aa o a d o = . . . d‘
N1 19091 UANAAIINIZINMTAATIEHAMLSTIAYY (Univariate analysis) 1agiing
1asumsldinsesnszaniialaaae Ivsh (ICD insertion) 814151 Secondary prevention, P13 14
&1 Amiodarone, AU FULTIVDI15AK 19010 NYHA classification 1 3 tazmsnein1zia 1
9 1 Y a o 1 =3 [ v A ~ [ @ Y 1 Y a [ =\
NI NIAURATIMIZINULANUFUNUT NN gatun Iz laiosauauRatanaz Tagll
ﬂIT Odd ratio 171 59.4 (15.76-223.89, p< 0.001), 24.36 (9.17-64.72, p< 0.001), 21.00 (3.57-123.39,
o o [y 1 (Y] [y} Jd Aa
p <0.001) uag 17.27 (5.63-52.98, p < 0.001) mua1ay tazJadenianudunusiFay
(Negative association) 11122 lattesaraiduiadanazae nslden Betablocker Tagiiia
. A 1 1 1< A o v a S Y
0dd ratio 1 0.35 (0.14-0.90, p = 0.03) uaAvE 15nAW WeIhdoyaNIATIZHADAIINS
a o o . A = ' A A 9 . A
WATZviaea s (Multivariate analysis) 9ENUN MA0LNeIM3 1981 Amiodarone N
Y] v Y] 1 Aa o 1 A v o W aa 1 ~
Anuduusaen 1z laiesauduAadanazegliiedngneana laolia1 Odd ratio 7
A o A = @ v Jdo Y] 9 U Y Aa
5.61 (1.05-29.86, p = 0.043) vz navsauq ludanudunusnuaiziilavesaraduin

Tzl AN na

] &

UBYANIMNAVDA Predictors for ventricular arrhythmias Aataaa1ua1319% 4

{ a 4 a A ) o o 1 a o
W757ﬂﬁ 4: ﬂ75’3!ﬂi737’fﬂ75ﬂﬂﬂ@8Tﬁﬂﬁ'@ﬂﬁ'lﬁiﬂﬂ"l?&"ﬂ??ﬂﬁf)\?ﬁ'l\?!ﬁ”ﬂ@ﬂ\?ﬂ?&’ (Logistic

regression analysis for ventricular arrhythmias)

aals Univariate analysis Multivariate analysis
OR (95%CI) p-value OR (95%CI) p-value

Age 0.99 (0.97-1.02) 0.730
Male 3.53(1.03-12.08) 0.044*  2.08(0.25-17.63) 0.500
NYHA

I 1.00 (reference) 1.00 (reference)

I 7.84 (2.28-27.00) 0.001*  4.76 (0.45-50.58) 0.196

I 21.00 (3.57-123.39)  0.001*  0.58 (0.00-94.01) 0.836
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ICM 1.46 (0.64-3.32) 0.371
Revascularization
PCI 1.04 (0.30-3.66) 0.953
CABG 1.69 (0.47-6.09) 0.424
Both 0.00 (0.00-0.00) 0.999
NICM 0.78 (0.35-1.76) 0.554
Prior VA 17.27 (5.63-52.98)  <0.001*  2.79 (0.09-88.06) 0.560
ICD
Primary Prevention 7.67 (2.77-21.27)  <0.001*  2.39(0.43-13.30) 0.321
Secondary Prevention 59.40 (15.76- <0.001* 8.54(0.25-286.26)  0.231
223.89)
AF 2.82 (1.24-6.40) 0.013*  2.73(0.42-17.58) 0.291
Diuretic 3.99 (1.46-10.89) 0.007* 1.25(0.13-11.75) 0.846
BB 0.35 (0.14-0.90) 0.030* 0.50 (0.06-4.23) 0.522
ARNI 3.50(1.27-9.63) 0.015* 1.25(0.23-6.94) 0.796
ACEI 0.45(0.17-1.24) 0.962
ARB 0.52 (0.19-1.44) 0.124
MRA 2.25(0.98-5.13) 0.054
Digoxin 2.65(0.91-7.68) 0.073
IVA 4.04 (1.20-13.60) 0.024*  3.20(0.56-18.22) 0.190
Amiodarone 24.36 (9.17-64.72)  <0.001*  5.61 (1.05-29.86) 0.043*
Proarrhythmic drugs 1.82 (0.21-15.72) 0.586
CRT-D 0.82 (0.10-6.52) 0.850
Hypo/hyper K 1.03 (0.29-3.65) 0.958
Hypo/hyper Mg 2.50 (0.37-16.89)  0.347
BUN 1.04 (1.01-1.06) 0.007* 1.03 (0.96-1.10) 0.440
Cr 1.73 (0.83-3.61) 0.147
QRSd 1.02 (1.00-1.03) 0.027* 0.98 (0.95-1.01) 0.213
LBBB 3.59 (1.50-8.57) 0.004*  2.90(0.47-17.92) 0.251
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LGE positive 3.03 (1.11-8.28) 0.030*  3.56 (0.49-25.85) 0.210
LVESVi 1.01 (1.00-1.02) 0.002* 1.05 (0.99-1.11) 0.066
LVEDVi 1.01 (1.00-1.01) 0.005* 0.97 (0.92-1.01) 0.146
LVEF MRI 0.93 (0.89-0.98) 0.002* 1.03 (0.91-1.16) 0.644

A d v k4 iy Al
4.6 M3INIZHINGNEE (Subgroup analysis) TungudihefiilulsandaniterizloNfianrig
2IDM3UNIAA0A (Ischemic cardiomyopathy) tazihefiiulsand e lafiliannasug
A v A . ) )
Alilymsniaaen (Nonischemic cardiomyopathy)
9 o Y o = a d 1 ) @ Ao o . A a
AR EJhlﬂ IMITANHIUATIEUNYNIDYT I IUAANITIVTHAN (Primary outcome) LWHISIY
a' = 1 [} [ J 1 A 9 Aa A Y
MOANE1I ANNFUNUTISHINMTATIVNUAMZHAAIN1IVedd1suna laatiou luiale
(LGE positive) 1Un1z¥1 197098198 UAAT1 2 (Ventricular arthythmia) 323A10HANA1
o A ] o a o ] S’ . . . -
fu'ldvsela mﬂmmi’Jmiwﬂunqmaﬂmﬂu Ischemic cardiomyopathy (16i& Nonischemic
. a 4 1 1 J 1 Y . . A
cardiomyopathy 1NNANITUATIEUNIUIDINUI Gl,uﬂ’cj.iJQ‘]J’JEJ Ischemic cardiomyopathy N
Y] Y 1 Y a [} A 9 Aa A %
A1 a1 UANAAIINIZ ATIVNLAISITaAIA1NVeId1sLna laattoy Tuiia Ty (LGE
positive) 87.5% efeuny 83% Gluﬂqlillﬁlﬂilﬂ Ischemic cardiomyopathy ltinnzlavies
1 Y Aa o 1 ~ dy A v o o an 1 1 I~
ANAUAANIINIS Tﬂﬂﬂ’ﬂllLL@]ﬂ@NVIWUu%ﬂJu&ﬁTﬂﬂﬂlNﬁﬂﬁ (p=10.484) !W]’E)fﬂ\‘lulif‘lQTII
A a Jd ] A . - . Y ' J
WaaNaNIIINIICHNaUEDY Gluﬂqu@ﬂ'm Nonischemic cardiomyopathy La3 WU Glunqu
Y . . . A @ Y ' Y a o A
EJ,‘]J’JEJ Nonischemic cardiomyopathy NUNNMHI IIHOIAIIAUHATINIZ ATIVINUNIZHADA
¥ a A o .. 19 . . . =
Aveasuna laaien1uiale (LGE positive) 81nn3161)98 Nonischemic cardiomyopathy 11

Y Aa o ] A @ Y a

"lajﬁﬂnzﬁﬂﬁ]ﬁ'ma'nmuwmqmzaﬂwﬁ’mﬁ)uuawuﬂﬁmmmaﬁa

9

1 A

A NA1IA® WU LGE

.. 1 oAa Y Y 1 Y a o A a [ ..
positive 63.6% 1UNGUNUNIZH 19101 UAURATINIL IDINBVNY LGE positive 31.9% 11

l
1 I

(= o Y J Y a o y o a S A a 9 an
NAUN mmawﬂwmawmuwﬂmmz (p=0.047) l,l,a8LﬁﬂlﬂMW?LﬂiW&WLWSJmSJﬂ’JEJ’)‘ﬁﬂﬁ

Q

a L4 a A J 1 U
WATIZHMTOAN00 laddan (Logistic regression analysis) W11 ﬂquéjﬂaﬂ Nonischemic

@

. = A ) aa .. =
cardiomyopathy ﬂﬁi’m‘W‘Uﬂ1’J$mﬂ’é]ﬂ\1ﬂNGU’EN’c’fﬁllﬂﬂiﬂmuﬂhiuﬂ’ﬂﬁ] (LGE positive) 4

v J

anuduiuinumanan g litesaraduradaniguinniinguiase hinuangmaens
Y aa o . A LA
Avesasuna laailen1uniale (LGE negative) Iaeiifn Odd ratio 11 3.74 (1.04-13.48, p =

FZN] 9
0.043) luamzilianudurius i liwulunqueihe Ischemic cardiomyopathy TagfiA1 Odd

ratio N 1.43 (0.31-6.71), p=0.647)
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) 2

oLANINUAYDY Subgroup analysis AIAAIIUAITIN 5 1AL 6

{ a 4 1 ] o a o 1 [J
M5 5: MIUATIZHNGUEReVeIN 1922 laiduAn e Tungugilae Ischemic

cardiomyopathy U8& Nonischemic cardiomyopathy

Total VA negative VA positive
ICM n=163 n=147 n=16
Negative LGE 27 (16.6%) 25 (17%) 2 (12.5%) 0.484
Positive LGE 136 (83.4%) 122 (83%) 14 (87.5%)
NICM n=146 n=135 n=11
Negative LGE 96 (65.8%) 92 (68.1%) 4 (36.4%) 0.047*
Positive LGE 50 (34.2%) 43 (31.9%) 7 (63.6%)

@157 6: f1 Odd ratio ¥o3n 1z luduandanz lungugilae Ischemic cardiomyopathy

1ag Nonischemic cardiomyopathy (o1 WN1Ismaandd wvesasuna laaiiden luriale

OR (95% CI) P value
ICM
Negative LGE 1.00 (reference)
Positive LGE 1.43(0.31-6.71) 0.647
NICM
Negative LGE 1.00 (reference)
Positive LGE 3.74 (1.04-13.48) 0.043%*

a d 4
4.7 M3UAZHszezaoaminnIsal (Survival analysis)
U o Y o a L4 t4 . . @ Y 1
e lavhins N g iszezilaoanignisol (Survival analysis) 11NA1zH l9R0eA19
Y a o oA A Y aa @ ..
WuFaIz lunguiasnunMzasaInveIasuna ladtioyluala (LGE positive)
= o oA 1 A Y a A Y] .
Weununguiingn inunnzmdensnevesmsuna ladiionluia1y (LGE negative) 11
PR S N A ) A a ) A )
A8 N 328210IAANIATINNIZINADAIANYBIIUNA TaTITENAI8IAT 08319

9 ] < @ =3 A a @ Y U Y a o A
ﬂWWﬂ’]EJﬁL!13JLL3JL1’iﬁﬂVl,Wﬂ1W’JEl%ﬂQi$El$!,’Jf,ﬂ“l/l!ﬂﬂﬂTJ%‘l’i’ﬂ%ﬂf]\mNmuNﬂﬁ]\iﬂ’w nio
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o £ = av 9 ° 3 9 <3| o
%uﬂﬁzﬂ\iﬁuq@ﬂ’]ﬁﬁﬂ‘]%l'nﬂﬂllﬂgﬂu'lu'llﬂﬂsllﬂylalﬂuﬁzflzma']ﬂaﬂ@lﬁ@]ﬂ'ﬁﬂ! (Event-free

survival time)

o o a o o . o 1 N {
dmSUNan15I90¥an (Primary outcome), 538z1/anamamsal lunguuesdilionasi

= 9 aa o .. = 1A
NUNIZHaeAINvRIa SN Taatien1u¥ia1e (LGE positive) Tasindgadi 53.446:+2.27

A 2 A 9 J o U Y ~ [] A Y
DU “NiJﬂ"IL!fJfJﬂ’J'I38‘c’J$ﬂafJﬂmSﬂﬂ']ﬁﬂlﬁluﬂﬁjil“ll@\iQ‘]J’JEJVIGli’)ﬂlliJW‘UﬂTJ%mﬁ@ﬂﬂﬂN"Uﬂﬂ

aa Y . A A 1A A 1 AN o

arsunalaaiionluia1e (LGE negative) NNAURALDYN 56.85+1.85 iAo U NTod AN

1 v
a0 1W011IN13AT19NNADAN8TD Log rank test WU Survival curve Y9999 2 NGULINAW
HANANN UL BT AT (Log-rank statistic =4.979, df = 1, p =0.026) a0 IN15ATIAIN

aany ax . ] ' ' A = A Y
A0AAI8IT Cox-proportional hazard model ANLI AYUUBIHIINATIINUNILIMADAIA
a A -7 .. S 1 % . Li' a

vosasuna laaiton1uiia1e (LGE positive) 185187181519 (Hazard ratio) 19z1NAN1E
o Y v Y a o A A Y% 1 9y A [ A kY
wladesaaduiasiniziloeununguuedieniai lununzivaensdeuesas

a A o y d' ' . é
una laaiion1uia1e (LGE negative) 11 2.89 111 (Hazard ratio = 2.89 (1.09-7.65, p = 0.033)) ¥4

IS

MNANBINNTITIAYN A DATUNY

9 [ aw 4 d a 2
FINTUNANITIVYTDY (Secondary outcome) Lﬁﬂﬂﬁ]WﬂLﬁ@]ﬂWimLﬂﬂﬁuﬁ)ﬂﬂNWﬂ (LﬁfN 2
o, 9 v R " Y a 4 o 1 9 dy

mamal) NMegatee i ldmamaziszeztlaoamamast lunquidilell

) e

VoYaNIHUAVD Survival analysis AAAITUMIT199 7

Ml 7: Aundevesszeztasangmsaninanzialateduduinsans iiumanisive
van (Primary outcome)
Total Late gadolinium enhancement
fuls (n=305)
Negative (n=122)  Positive (n = 183)
Iry event-free survival 54.807+1.561 56.850+1.85 53.446+2.27

time (months)



9 . . [ k) '
VY AVDI Kaplan-Meier survival curve ALEANATULNUNTINATUA

Kaplan-Meier survival curve dIMSUNANITI0GHEAN (Primary outcome)

100 e e LGE Negative
LGE Positive [

30 p value = 0.026
Ei 60
E
= Hazard ratio = 2.89 (1.09-7.65)
S p value = 0.033
v 407

207

u—

I I 1 1 I I | 1 | I I I 1
0 2 4 6 8 10 12 14 16 18 20 22 L

1ry (month)
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a
unns

a a v 4
f’)ﬂ‘]J§1£JNE1 ﬁ?ﬂﬂﬁﬂ]ﬁ?%ﬂ HAZUDIAUDUUS

5.1 anUsiema (Discussion)

=2 U 9 dy Y . .. Y 1 12
AINNITANHINLIN magawmmmmwﬂw (Baseline characteristics) @ﬂ’mmuiwmu

a9 U

ogmash 59 + 15 11, fihodulng (70.2%) umasne, mnndesanila (53.4%) vesdthedlu

k2 [ [l [
Tsand o lanliaunguinnisuia@on (Ischemic cardiomyopathy), UsgaaiA3anil (50.8%)
Y = @ . . v A Y 1 (=}
Yor18NANUFUIIDd 13RI 1901 NYHA Classification Tuszdui 2 uag 3, fihednIngi
=\ @ @ Y 1 9 A o 1 A ~ 1A
ANuAIa luMstudiveridlariosarsdie (LVEF) Nd1n1 35% Tasnaunaeogi 30.6=
Y [l (=Y Y 1 9 49! AN o A =Y o
10.77% tazdthearuInginirlaiesasdnevesmnniu TasnlastivesSinasvaziilanaie
% . . . lﬂ' d‘ =% = %
#7 (LV end diastolic volume index) Taanaen 148.88+67.85 mI/m2 wazlastvesfsuiasvazriile

11 (LV end systolic volume index) Tatim@ufi 109.52+60.75 ml/m2 aua1ay uaas i nqu

9
Ay A

PR A o [ =< I @ Aa J YA Y 1 dy A
Arhemhwihmsanlumsideiiiludumunavesnguan ldntidesdlumslansownszan
o 4 o a ) { S a o ~ a ~ @
alagae v WieilessumsinanineialaosaruduEiiadanizuaziderIaeundulu

au1na laends lunenaaladuiadanizuineu (ICD Primary prevention)

Ay v = = o Yy = o = ' Y Ao '
wan laanmsanutilanuadeaasnumsanyIneurini ludszmea lne2s) lundves
U ' A Y a A o .. 1
daaauueImInsanunzvaeaInveImsuna laalon1uala (LGE positive) lunguues
9 ] v
Athelsand o lantiaumguininnisuiai@on (Ischemic cardiomyopathy) NunndteTsa
Y dy @ Aa A A 1q 1 A . . . ' o &
natiea lantiaungoua laulensviaiaen (Nonischemic cardiomyopathy) 0619%A19U 49910
= dy = Y a A % .. 1
M3fNEIN AsINVANZMARAIANYRITsuna Taatioyluala (LGE positive) 74.4% lungy
Y 9 49; Y] A A . . A =1 Y]
voadtlreTsanamtierid lanlawian19innsvia@en (Ischemic cardiomyopathy) toeuni
Y 9 dy o A d‘ A [ 1 A . .
27.3% voiile Tsand e lanliauigoua i lilsmsaiaaen (Nonischemic
. = dy ] = a o A a I 9 dy Y]
cardiomyopathy) Nan15AnE1H 01vUsvendanensiuilalumsinanwatlulunduniionals

(Myocardial scar) NUANANNUYDY Ischemic 1482 Nonischemic cardiomyopathy

]
S

v o yd . ' o 1
Tumenauiu TumsAneiianudoyaiaulad limilourumsanmineus e msned

Y Y 1 Y Aa o v . . . Yo A
mawﬂwmaNmuwmqmgmﬂau (Prior ventricular arrhythmla) LLﬁ%ﬂﬁulﬂi“]JﬂTiGlﬁ!ﬂiEN
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9
1 1

] 9 1 . . . & == = a k) zg %
ﬂi%@!ﬂﬁ?ﬁl%ﬂﬁﬂqwﬂiu1ﬂﬂu (Prior ICD insertion) %QUW%%UQ%ﬂQﬂ"IﬁJWEJTﬁﬁﬂ1W1uﬂﬁ13JLu®ﬁ’)1%

o Aana o A

{ g @ ' v o @
ﬁrﬂumﬂ ﬂaﬂlluﬁﬂ'l']uﬁﬂwu‘ﬁ@ﬂTQfJuﬂﬁ’]ﬂﬂJ‘ﬂ’Nﬁﬂ@Iﬂ’lJﬂ']ﬁ@lﬁ'JﬂW‘UﬂTJg!Wﬁ@ﬂ\?ﬁ)']\isll@\‘]ﬁ']ﬁ

9

o

aa @ .. = AL <3| A J 9
unalaationluiale (LGE positive) Tumsanuil asnemazilunasnmsniidadiuvesdi)ely
ALy ) . . ) . . v 3y Ay vg
NANUNUBY (Prior ventricular arrhythmia = 4.9% 148 Prior ICD insertion = 22%) 39U "‘IJ?J?J”a‘V]hlﬂﬂ

4

Q A
pvvzidrnanadananiuly (Underpowered) flazasanuanuduiusin 1

dyd' a 49! 9 VA o
@mmﬁmﬂmamﬂﬁmmanmuwﬂmmﬂumiﬁﬂym NATUNBININNAIANITE I

Y v
A o

1 { Y
Lumﬁuiumiﬁﬂmu Y ﬂﬁ’nﬂ@ Lﬂ@GUHLWEJQ 11.5% Gluﬂqu‘ﬁ@]ﬁ?ﬂWUﬂWﬂglwaﬂﬂ\‘]ﬂW\iﬂl@Qﬁ'ﬁ

a A o .. a VoA ] A Y
una Taafionluiale (LGE positive) wazing 4.1% lunguiiaiin hinunnzivaensmevesas

(%

a @ 4 { 1% o 4 ' 1%
unaladiionluiale (LGE negative) onfFouiisunungive ldmansaiidosdu’ld aziicns

mstian1gia liiesaruduiatanag Tunqu LGE positive 23.9% wazlungu LGE negative 4.9%

v o 1 =
9

Y
odulBgIuN ’em]ﬂzumm@mmﬂmmﬂauﬂi cansdIwmsanEiTinNuLa Ry
= 1 9 d o 9 a 1 A 1 d Y = v A o 1
AMIANYINBUNIINNIIINI1994 AA1IAD ﬂquﬂ5zmﬂimﬂnfnnmiﬁﬂymuuamiwmummmi
1a5ulanseanszanialadaelvlifhiloandn (Prior ICD insertion = 22%) m3nyneUMTNIN

v
=

Yy a A 9 Yo VA Y ¥ o
RENRN ‘ﬁﬂu]’lﬂllﬁ’a‘unﬂﬁElhl@i‘]Jmislmﬂ%@Qﬂizﬂﬂﬂﬂi}ﬂjﬂlli/\lﬁﬂﬂ ﬂ\iuuﬂ’J’IMEULLiQGU’E’]QIjﬂVH]g

D.

o Y Aa o Y 1 Y a o = dald [ Y 1 Id
mﬂlmﬂﬂmaz‘ﬁﬂﬂ‘ﬁmaNmuwaa&”’u’e)ﬂﬂu”léi’ﬂum’iﬂﬂmumm%uaﬂﬂm Lmztﬂummml

@%U”IEJ?I’J”I‘JJLMﬂGiNﬂJ@QNﬁﬂﬁﬁﬂﬂ?ﬁ@]i’)%?‘mqﬁ)

=< da' Y [ = 9 a A o
ﬂ1iﬁﬂﬂ'lu1,!ﬁﬂﬂﬁl,ﬁlﬁu'ﬂ fﬂiGl‘i'Ji]W’]Jﬂ'l’)gl,ﬁa’f]f’Nﬂ1\‘1€UfNﬁ'liL!ﬂﬂIﬂaluﬂllsluﬁ'ﬂi] (LGE
o v o a Y] a o a v [ %
positive) ANUFUWUTAUMTNAN L luduAndarIz TupNan153981an (Primary outcome) %4
Y
Ysznev lidenasuriaruaves Clinically ventricular arrhythmia requiring electrical cardioversion,
Sustained ventricular tachycardia, Ventricular fibrillation, Appropriate ICD therapy and Sudden cardiac
9 v
death from arrhythmia wenanuaswnulungudiheniinnuamnsalumsiivarvewuialeies
1 9 9 1 A T W ~ A [ A Y] a a o (% .
ANFIWUDINITUTONINU 50% N 24 1ADU NAIAD BATINITINANANITIVYVAN (Prlmary outcome)
Tunguilasranunnzimasnsdvesaisuna laaionluiale (LGE positive) ganiinguilasg
linunnzmaeasmsuesarsuna Taddionluiala (LGE negative) agnaditiodvaymiana (11.5%
d‘ S [ A o o a s A a 9 a d o =
WoMIUNU 4.1%, p = 0.024) HaZINOINITINSAATIZHINNIANAIENIT AT IEHA L 1R

. . . 9 a a J a A .. . . '
(Univariate analysis) AYITNMIAATIZHNTDANDY araan (Logistic regression analysis) W31 N1

A Y a A o .. = v o o @ Y 1 Y Aa
maammwmm‘mmiﬂmuﬂﬂumﬁl% (LGE pos1t1ve) nmmanwu‘ﬁﬂuﬂnwﬂwmawmuw@
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1 IS

FaM 2@ Odd ratio 3.03 (1.11-8.28, p = 0.03) uamANUFuWUTH lulanudAned1all

9

v o w

aa a J @ [ @
HY “V]'Nﬁﬂ@]%TﬂﬂW'i'JLﬂﬁW%‘ﬁWanJﬂ’JLLﬂﬁ (Multivariate analysis) wazlumenaununiziiile
9 1 Y a o 3 ¥ o Jdo = Y a @
NOIATAUAAIIMIZANANUA NN UT AU IMaDAIR1vesasina Taailon Turiale (LGE

positive) 42871 Odd ratio 3.03 (1.11-8.28, p = 0.03) lums A1z HAI5IReI (Univariate analysis)

v v

o aa a 4 (g . . .
Hod1AYNNaDAINNITUATILHHA1eA 5 (Multivariate analysis)

9

wag lulinnudnyeded
FUNU
@ g’/ a 4 Y . . . o AA v v d =
WU 1NNMIIATIEHHAAL5 (Multivariate analysis) TTadeiaNuFuUT 08193
v o W an o @ 9 1 Yy a o . . A A 9
Wedryneananungialatesa 1AUAATINAE (Ventricular arthythmia) 32tWaoifioans 15
Amiodarone uaziaseiiianuduiufedaiivodivaymaadasumsasamunzmienstieves
a o - A A K7 A< X
arsunalaaifionluiale (LGE positive) dzivdorieansmomniu auvaiiihusuil 0199z
a v < ! . .
5003118 180105 19871 Amiodarone 1HunavInMsNAL 193 Ventricular arrhythmia 39513
o 3 A Y Yo A Y] A 1 Y a . .
suundesldsuen 3o nM3lFe1 Amiodarone dawalyiina Ventricular arrhythmia (D49 1ANAUDIYT
X 3 ¥ A ~ v v o A Y
(Proarrhythmic effect) N 18 HagAUHATINAIBTANUTURUTAUNMTATIINUNIZIMADAIANVD
aa o .. I a Y A = A I
asunalaationluinla (LGE positive) Ne1vazoiuie lanin msnmared lomanazidulsa
F) 49; @ d’d A . . 1
nawiiea lantiaurgu191nnsuIA@ea (Ischemic cardiomyopathy) 111131(29) taz T3n
9

Y A o Aa = . S I v o Jdo
ﬂﬁ?ulu@ﬁ?iﬁ]ﬂuﬁ“ﬁﬂﬂ’]%’]ﬂﬂ’]ﬁﬂnﬂlﬁ@ﬂ (Ischemic cardiomyopathy) DINNANNTUWUTNUNIT

AT1INVANZMaenIR1evesansuna laalenluiale (LGE positive) Aei lana1ludeaduuds

a 4 U 1 Y 9 dy % Aa =
NNMIAIIZHNgudosvoIdt e lsnna e lanlauguinnnsnaion
. . Y k) dy o A A ~ 19 1 A
(Ischemic cardiomyopathy) uaz;“nJafJTmnmmuam%wumm&gauqw'lu%ma*mmaasa
(Nonischemic cardiomyopathy) #131M1IATINNUANZHADAIRIVEIaNsIna Taatien Ty
#1190 (LGE positive) ianuduiusodaiiod Tynuananunzia ladesanauduiasiniag
Gluﬂamullﬁu Nonischemic cardlomyopath 171 0dd ratio N 3.74 (1.04-13.48, p=10.043) e
@ ] v v I v A 9 . . = dy a vy
ndulinuanuduriudiaensuiiluan 18 Ischemic cardiomyopathy Fawatie1avresuiela
A Y a A o .. o 1 ~
1INMIATIINVAMSaRAIN1YaTIna laatlonTuriale (LGE positive) Tudadiui
1 1 Y . . [ a @ 9 1 9
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