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## 6270079930 : MAJOR MEDICINE

KEYWORD: structural heart, Flecainide
Naruepat Sangpornsuk : Flecainide use in arrhythmic patients who have structural heart disease
in King Chulalongkorn Memorial Hospital in past 5 years. Advisor: Voravut Rungpradubvong,

M.D.

Background: Current guideline recommended the flecainide use on a limited basis in normal or
minimal structural heart disease. CAST study which was published in 1989 was only one study that showed
increasing mortality from the long-term use of flecainide in post MI patients. But many later studies revealed
its safety when use in non-ischemic heart disease patients. We conducted this study to see how many

structural heart disease patients received flecainide and its outcomes.

Materials and methods: We performed samples screening by including patients who received at
least one dose of flecainide in the past 5 years. We reviewed electronic medical record to record baseline
characteristics and indication of flecainide use. Echocardiography results were collected and review. After 1

year, we evaluated incidence of ventricular arrhythmias and all-cause death.

Results: After screening of 447 patients who received at least a single dose of flecainide, 107
patients (23.9%) didn’t have echocardiographic data and 4 patients age less than 15 year olds. From 336
patients, 47 patients (14%) have structural heart disease as defined in our protocols. In structural heart group,
there were 2 patients whom VT/VF were detected during follow up but these patients also had VT/VF before
receiving flecainide. There was 1 patient who was dead during 1 year-follow up period due to metastatic

renal cell carcinoma.

Conclusion: From result, there was a substantial proportion of structural heart diseases patients in
KCMH who received flecainide. Our retrospective cohort review showed that no patient was dead due to
arrhythmia and incidence of VT/VF were not increased in structural heart patient. Limitations of our study

were missing data about baseline echocardiography.
Field of Study: Medicine Student's Signature ..........cocceeevereecnen.

Academic Year: 2020 Advisor's Signature .........c..coeeveeerennene.
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Patient factors

Ventricular arrhythmia

Age, sex

Underlying cardiac disease
(cause of cardiac disease,

LVEF, LA size)

Comorbidities such as HTN,
DM, CKD, Thyroid disease,

Electrolyte abnormalities

Disease factors

Precipitation such as ischemia,

heart failure

Treatment factors

Type and dose of medication

Medication that treat precipitating

factors such as heart failure

MN 1 NIOUANNAANUIDY
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ventricular
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Unknown or not 13 3 4 1 17 4
monitored




aaunaveIm ANy IuLdHansANYI509  (secondary outcome) WLIIBATINITLAA
. { ] @ 1 1 @ 4 1 { @
tachycardia 111'laud2ea1zv langadu liuanareanu 0.0117 wigmsaidl lungui 185y
@ £ = @ Ca= AN Yo 2 9 Y = o
Aewengns Meuny 0.0099 mamsaldl TunguitldSuemaen Fereudnieaiiouny
° PR A = 2 o Y a o ' ¥ = a o & A
Pudihenamelumsanuiinnagidluduiadiie - audeyansinydnounilene
9 ) = 2 Vo Y VR oAy A = 2
A1l20 1881 betablocker TumsANBIN 27% AunNs 2 ngudsdedesuiniiesninmsanyil
H Yt 1 A v o L . Y = < o v Y
mimmﬂu"lwmmsuummmmm (low ejection fraction) L"]ﬂﬂﬁﬁﬂi&lnﬂu‘ﬂaﬂ uazﬂau"lﬂ
A3 9 9 ' . . > oA o £

e uvony og19 verapamil Lla¢ diltiazem §3UAU 39% °luﬂqw"lmumaaﬂqm uag 38%

v [l 9 1
Tunguildsvemaen FehldmsAnuiilndedanuaag ludagiiulildmiials Tasas

= v v Yy Ao 0 y Y 9 1 a a o vy &
nnMsanyIvauNUNEhenImMIauvesii liesnearal nandasainnauiie
o A ] s s A o a Aa
walamennmsnadea mslderudan lua uaz wwalua Tuszezornnuensimsdedia

o Y Aa o
fl]']ﬂnﬂanﬁﬁﬂiﬁllﬁ\?Fl]'lﬂﬂ'ngﬂ'gslfﬂlﬁuWﬂfﬂ\‘ﬂ/ng

Y Y 1
A9NN guideline #1499 AHA and ESC guideline aduatl 2006 Sauugzihlivaniaes
) . . ' 9t . X 9
15 b5e antiarthythmic class IC Sl,uﬂqmullwu Heart failure, CAD, Severe LVH 3U93ai
~ v A 1A J 3 Aa d [
910 CAST study INeNDULIAYD umummﬂmmlam"luﬂ L‘]Jllfﬂ‘VI‘JJ‘]Ji%TfJG]ﬂJ’E)fJN‘Jﬂfﬂuﬂﬁiﬂ'ﬂ1

o Y Aa o a =KX A o P PP a2 a2 Y
Az luduradarzluvaregyiia eIy luauldnianuialnaveslnseadis

o v A =2 A av Ad o [ . . A A o A
‘Viﬂi]’e)gli’e)ﬂ“] UMY UANHUENI retrospective and prospective study NQNYINVLIDY

'
yaAA Aa

m3lFouramludlu auldnlianuialndvesInssadionals agylldamaisiei 2



10

U

M99 2 saasanddeinmsldenanlualudibeiinnuAadnfveslassadiaiile

Trials Type of study Patient characteristics and Result
follow up
Haruki S etal. ~ Retrospective HOCM (LV wall thickness LVPG declined
(2015) cohort study mean 20.4 mm) from 79.8 + 36.6 to
N =15 39.2 £36.7 mmHg
Follow up 8.9 years (p=0.003). No

significant adverse

affect (malignant

arrhythmia)
Cunningham Retrospective Multiple type of congenital No significant
Tetal (2015)  cohort study heart disease diffence in cardiac
N =229 arrest and death
Follow up 8 years between flecainide
and other

antiarrhytmic drugs.

Ermakov S et Case series ARVC on metoprolol/sotalol Decrease burden

al. (2017) (Prospective) with AICD VT during follow
N=8 up in 7 patients
Follow up 35.5 months (another 1 patient

had same burden

of VT)
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Hyman MCet  Retrospective PVC induced cardiomyopathy, PVC burden

al. (2018) cohort study no CAD (mean LVEF 37%) decrease from
N=13 36.2% to 10.0% (P
Follow up 3.8 years =0.001).

No sustained VT or

death.

M3ANEISN' ¥ “Effects of flecainide on left ventricular pressure gradient and
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3 A Yo = 9 1 @ [ ~ .
mmn"lmumwlam"luﬂumqueﬂmw mﬁﬂﬂluiiqwmmamumw Hagy  single
. . 9 g Ay Yo a A ' o A A A o 1
ventricle physiology uaﬂmmnw"lmumwmuq muaﬂymzwugm@uquaﬂymﬁu

AU NN 3

Variable Flecainide Other AA p value
(n = 229) (n = 3.,315)
Age, years 0.04 (0-18.4) 0.24 (0-18.9) <0.01
Male 140 (61.1) 1979 (59.7) 0.66
Length of Stay, days 8 (1-205) 14 (1-510) <0.01
SVT 110 (48) 1712 (51.6) 0.29
Afib/flutter 99 (43) 1481 (44) 0.69
Cardiomyopathy 35 (15.3) 381 (11.5) 0.12
CHD 209 (91.3) 3073 (92.7) 0.44
Single ventricle 9(3.9) 345 (10.4) <0.01
Cardiac arrest 7 (3.0) 53 (1.6) 0.31
Death 10 (4.3) 116 (3.5) 0.28

(Y] A & A Yo ¢ A (Y] A
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19NA159199497 6)
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U { @ J 1A @
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= 028) hinenannuedialitivezdirgnuana  uazierhimsinzimwizgieni]
. LY a v 9 [ 1 1 [ ] (%
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o 4 1 J 3
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A A [ Yo . . Al 3 Ax Y
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o I IL 1
msane’danniumsldendanlualudilie  arthythmogenic  right  ventricular
A L I
cardiomyopathy (ARVC) ANN¥ 145815 heart rhythm Va.a. 2017 Taatlumsdnuilu
o . A Aq v [ A . . Y ax
ANYUL case series Tﬂﬂumﬂ?ﬂ ARVC 1ld AICD 11ag5n111509 ventricular arrhythmia 938795
Y
WAsTIUAD M3 TeAIe@ 8@ (catheter ablation) 32UAVET sotalol/metoprolol Taalu
=2 2 ' Y J < o . . 1 @ a
msanpinumMs Ineurlam lua ldhiiunsSaen combination WuN@WNTRAABATINGINA
ventricular arthythmia 841811 6 auvn 8 auilaill vr adumdnluriedaniu’ly 35.5 wou
= ~ = Ay oy 1 = oo A Aaa ' 9 A A
yoamsanwgamn 4 lumsanuiilildnandonsdedia  swnunnauiinies

AICD ogud?

18
M Case |

16

M Case |l
14

Case Il

10 W Case IV
8 M Case V
6

Case VI
I W Case VII
0 [ ] M Case VIII

VT events prior to initation of dual therapy (over VT events after initiation of dual therapy (over
average time of 100.5 months) average time of 35.5 months)

IS

N

LY d v (Y]
MN4 uamquﬁmsmnmﬁﬂ VT ﬁauuazﬂmmﬁnm (mmanms%’n%a 7)

apuimMsany1 lurite “Class IC antiarrthythmic drugs for suspected premature
a o
ventricular contraction—induced cardiomyopathy” ANUIIUNTET heart rhythm Una.a. 2018 Tag
I @ = 9 o Ao . . . .
duanyaemsaneuudourainimlulsaneruna “Hospital of University of Pennsylvania”
o Aawv o a a J . .
Tﬂﬂtﬁ'mmﬂﬂﬂmmiﬁ’umi’auﬂaiun%imﬁﬂumaﬂmauﬂa (electronic medical records) W1l
Athesuau 20 516Ma98s PVC induced cardiomyopathy 01gmae 48 I aaulwg)lifilse
o w ] 1 { o o .
Uszdan uaz lutidiheniidsziailulsavaoadontiale (Coronary artery disease) 1ag 95%

ﬂlﬂﬁﬁﬂ?ﬂllﬁlﬁ”l cardiac stress testing W30 coronary angiography AouisNe 1 class IC U5 1Y
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¢1 beta-blockers FINAIY 90% LAY angiotensin-converting enzyme inhibitors/angiotensin

receptor blockers 591838 75% ANURAY LVEF 37% @IUaNHYULNI MRI WUNTWIAA (scar) 7
v Y Y 1]

ﬂullﬁ%lﬁuWﬂ!WﬂﬁﬂﬂﬂWNﬂ“l:lj@‘t’lﬂ’ﬂ 5% Gllﬂﬁﬂi%}']mﬁf’)ﬁ’ﬂﬁ] muaﬂymzﬁugmmmwumu

awaasluginimi 5
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Clinical characteristics

Male

Age (yrs)

Body mass index (kg/m?)

Atrial fibrillation

Diabetes

Hypertension

Hyperlipidemia

Obstructive sleep apnea

Chronic obstructive pulmonary
disease or asthma

Malignancy

Serum creatinine (mg/dL)

Coronary artery disease

Beta-blocker

Calcium channel blocker

ACE-I/ARB

Electrocardiographic characteristics

Left bundle PVC morphology

PVC burden (%)

No. of failed previous ablations

No. of failed Class III AADs

Implantable cardioverter-defibrillator

Wearable defibrillator

Imaging characteristics

Left ventricular ejection fraction (%)

>Moderate mitral regurgitation

Septal thickness (mm)

Left ventricular end-diastolic
dimension (cm)

Regional wall-motion abnormality

Cardiac MRI performed

Myocardial delayed enhancement

11 (55.0)
48.0 = 3.7
30.6 = 1.2
4 (20.0)

7% (38.9)
36.2 * 3.5
1.3 + 0.2
0.8 + 0.2
4 (20.0)
2 (10.0)

37.4 * 2.0
5 (25)

1.1 0.2
5.6 + 0.7

3 (15.0)
17 (85.0)
7 (41.2)

v &’ Y1 =2 Y a d‘
MN S ﬁﬂ‘lelﬂ!%W1!ﬁ1usllf’)QQ1]'JElGl‘I»!ﬂ1§ﬁﬂ1&l1ﬂ13~l!f’)ﬂﬁ1§ﬂ1\‘iﬂx‘i‘n 8
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Tasaui Iduomlam Tudnanue 13 au Té3aunas 88.5 me Tuas 2 ase uay Tn
s TuY (propafenone) 7 AU sroznaveImsinynaua 3.8 1 Taemssnainsoan
319 PVC 910 36.2% 1511 10.0% (p < 0.001) Aun@e LVEF ifina1n 37.4% 110 49.0% (P <
0.001) Taowamssnun liuananduszrineuala’lug vazonTwswiilTuu die 4 aulu
m3snmmeamlud taz 4 aulunguInsmilTuu vealdndomanavande 1uldnalu

9
msaadwan  Pve  hilidtheauTnu@ediaszniamsdamumsineswninmsine

Y
Aav A

. . . Yo o Y o a 1 o H
sustained ventricular arrhythmias Iaggvaiiimsaseil lavhnseRseneinunansAnei
LY Y o = A A [ A Aaa A A d? @ Y a o
VALEINYU CAST  study DINTAMNYINUMIFIFIANNNVUIINAIZH 2 oA UAaIIH Iz T

] < P~ = . . A I o A
CAST study WzitlunmsnnMzua@ea (ischemia) ¥1AN1NIUINWINGA (scar) I

@ o Y Y . . 3
a1y 1 1vim 31914 non ischemic cardiomyopathy A@NIHATUHNA
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52108VI5N5I08 (Materials and Methods)

3.1 gﬂ!!ﬂﬂﬂ1§358 (Research Design)

Single center, retrospective cohort study
3.2. 52118175398 (Research Methodology)

a t;‘ I o = 9 o 4
ﬂ']ﬁ')ﬂfluHJ1!ﬂ']ﬁVl']ﬂ']ﬁﬂﬂH']Ll‘U‘Uﬂﬂuﬁaﬂiuiﬁﬂ‘w&?ﬂ'}a‘gWT@Qﬂﬁﬂ!

3.2.1 dszvnsnansn

5 Pl ¥ 1 ) Yo aa o 1
Yszmnshviung (Population) Ao Hilee1gaae 15 Yn'ldsunsItaneni

aziluduiasinay fllanudalndvesiassareialagaauilasuoulan lud
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Y [
15291n357709619 (Sample population) Ao A eegawa 15 UNIdsuMsIiiane

1T A @ Y a Y] ~ Yo S A (] a %
’Jmmazwﬂi}muw@mvnzw”lﬂimm!am‘luﬂ ‘Vliﬂ‘H'l@gllﬁ&’@]ﬂ@]'mﬂﬂiiﬁ?‘lﬂ'lﬂ?ﬁ

s
YWIAINTY

Jd [y
3.2.2 (NUNMIAAANIANINANY (Inclusion criteria)

]
=

9 1 ? 1 = Yo
1.41theogaua 15 Unld5ums

a o

1A Y] Y a o
WeNnUnMziluduRatine

e D

g A =

1 3 AU TUN 1 UNTIAN WA 2559 D3 30

2. 185veam ludog1aiios 1 a

N

WOAIMIBU W.H.2563

d (Y]
3.2.3 INNNSANBDNINMITANE (Exclusion criteria)
yA & A = o 9 dy o
1.aul9Miu acute coronary syndrome taz/v30 W5z ianaruiieridleae
(Myocardial infarction) melu23
2.au 19Ty cardiogenic shock e vasopressor/inotrope
3.00memaaulaunnied (eGFR < 35%)

43912 MIMOUAVVANTD4 (child pugh B 130 C)
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3.2.4 Snnudihanazindimsanenide
YAl gl.lldd'yw aa o 1A o Y a o 4'9)
Atheegawa 15 Ynlasumsitaneniinzirladuiadaiz goauilaen
s A o ¢ 2 To A =
o Tudimedny veelsane1uiagnaensaiaaua Ui 1 unTIAN WAl 2559 09 30
=y 1 4 [ I'd o
WOAINEU W.A.2563 TagrunasimInadeniinAny LazinuaimsAneenaNMIANYI
3.2.5 MIMHINVHIAAIBENS (Sample size determination)
o ] ' 3 o { o 4 g’; 1
VAd10819 726 augutusauaulon lasvenamn Tuanavualugie 53

A ° (% o VAl Ao a a Y @
LW@‘L!'I?J1ﬂﬂﬂi@\iﬁ”Ii]TLl’JuQTJ'JEJ‘VI?J?I'JTJJNﬂﬂﬂﬂ‘l]f]\ﬂﬂi\iﬁiﬁﬁ')ﬂlﬁ]

3.2.6 52EINMIAAMN (Follow up time)
a EA I (] 9 [ Yo 4 g’/
aaamdihelUitluszeznarediiios 1 mounaslasueulam ludaiwsnouda

U 31 TUNAN W.A.2564
3.3 M337U3M403a (Data Collection)

3.3.1 35M3I0w
=2 Z Az =2 a - .
MIAnEIATIliumMsAnEIFUa Single center, retrospective cohort study Tag

Y
winudeyadase' il

9 ' @ '

1) dsziavoyadiuad iy e 01y 13nlszdidn Taammzlsnlseaidn

d’ @ o % Y] U I 9
menvuIsaale diniin auas duau

U

2) NUMUNANTATIINNH 10 TasAdUTeIn1NDFe (Echocardiography) 109
A1le
@ Jd a [
3) waviagannlieulamlug 1y M131Aa ventricular arrhythmia 83113018

ST
sTezaIMIuoun Isaneuia 1uau

332 Tuseumatiudeyedie

9y o 3 9 9 o
1) Z\!'J%EJ(’U@’f]uﬂ]u']@]ﬂ'lilﬂﬂ"ll’f]ﬂallaGluIi\‘]WEﬂU'la%'lﬂlil'@']u:]flﬂ'ﬁii\?wfl'l‘ﬂ'la

A

J o 4 o A awv 0 a aov 4 o
YWIAINTU ﬂUEJul%’ENﬂ'li@'l!,uu\ﬂui]ﬁ]ElN'luﬂm%ﬂiillﬂ'li%ifl‘ﬁiill\ﬂl!')ﬁ]fl lﬁ@clﬁl@ullﬁ

Q

mearumsinuiseluTsaweunagwiasnsal
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2) Bsedniumsiiudeyavesdihedaud Sufi 1 unsiau w.a. 2559 1 30
WOAINIBU W.A.2563
3) tuiindoyavesdieaslunuutiuiindoyadilae (case record form)
4) ﬂﬁzmawaﬂ’feu‘,aﬁﬁ’qéuqmm%”ﬂ

Y

a a d
34 ’ngi’slﬂ‘i]zﬁﬂlﬂga (Data analysis)

I~ 1 1 " W 9 [ . .
ﬂmmmwa%swmmﬂumm’éw’%mmﬂgmmmu Continuous variables L9

I o a ) 1 . .
sreiuiIus e esazdmsy Categorical variables

WA

3.5 mslamiienanB el §iAnez1451un 5398 (Operational definitions)

Atrial tachyarrhythmias A9 N1 atrial tachycardia, atrial flutter (11 atrial fibrillation
. . . ana U li‘d % o ] dal
Atrial fibrillation 2H9n8 1A8 standard EKG 12 leads NUANH LA Ul‘lJu
1. P wave Nanvae bigany luaiwaue sinszdaunaladrelu lead 11 uag
Vi
d‘ a 1 g’l 1 =
2. ANDVDY P wave HNUNIT 350 ATIADUIN
Y
Tagiung paroxysmal, persistent, long standing persistent L& permanent atrial fibrillation
[ Y
Atrial flutter 31958108 standard EKG 12 leads Nianyazaane lil
1. P wave Nanvazsanuuazatuane dunaladielu lead 11 tag Vi
v Y
2. ANUDYOL P wave 0852119 250 D9 350 ATIADUNI
] ] ] . . ] Y d‘
3. dawlng luny Isoelectric line 521919 P wave gad1ovluaoslu lead 11,
111, aVF
. . an % tﬁ'd Q % 1 dﬂl
Atrial tachycardia Jtiane Tay standard EKG 12 leads Nilanyazaasae 1yl
1. P wave Nanvazsanuuazaiuane dauna ladrely lead 11 uaz Vi
v 9
2. AMUDVBY P wave 8YIZHIN 150 3 250 ATIHOUIN

3. W1 Isoelectric line 5¥114 P wave

{ g 1 a aa
Ventricular arrhythmias i0 VT tag VF Miduninndi 30 3u1f ¥i3e 1e1msnienadin
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Y 9

< . . . !
N¥WANUTV (Cardiac arrest with resuscitation) T

A

3]

=7

Arrhythmic death fin M3sa1en301 2 langaAy

Jd v

nannn 1z ladurasanig Tastinaaiang

=Dle

Q

] Y Ao <3 g o o v A 12 o 1
1.W’Jﬁlﬂﬁq@mu‘ﬂwﬂleleGi]ﬂ'l3ﬂ!’NL“]J1!L!,‘U‘Uﬂ‘]JW'ﬁu‘ﬂu‘ﬂjﬂﬂllllllﬂ'lﬂﬁu'liﬂﬂ@1!
A d' 1 1
NIDDINITINABDY LY
o Y o < '3 ° Y A Yy Yo o A
2.m°1wqmﬁumﬂumumsamimuazummaﬂmmﬁmm"lﬂﬂumazmimnmaeﬂ
1 [l <3 Y
Tawi lifinnzveanieladuman
1y Y Ax < 4 = Y Yy a o ° '
3.miwqﬂmu‘nmumumq]mimuazummimmmazm%muwmqmzummau
] Y A < 9
LU DINITHUIUA L‘]J‘L!GI‘LI
. ] =3 Sld'd [ dy
Structural heart disease na1I5WAIAN lINTA1ZAIA0 111
. . . . d‘d A = . .
1.Left ventricular ejection fraction < 50% NUNI 0'lai] regional wall motion
<
abnormalities 1 1@
v
2. Significant severe valvular abnormalities 13 stenosis LQ1& regurgitation
3. Significant left ventricular hypertrophy 1a@ left ventricular wall thickness W11
WINAIUMAY 14 mm
) 1
4. Known case chronic coronary syndrome ninnellseIn myocardial infarction
A ady ¥ 1Y = = o A .
Wi@thiJﬂ]lﬂ UAABDINUNIT  document Gllﬂﬁﬂﬁ?JﬂTR?i’ﬂﬁ]slﬂﬂLaﬂﬂ (myocardial
ischemia) Tﬂﬂmiﬁi?ﬁ]@hﬁﬂ 1&un EST, Stress echocardiography, MIBI, Stress Cardiac
A . Ao ¥ A
MRI 118¢/¥19® Coronary angiography 13 coronary artery stenosis A48 50% 'l
H 9 ]
5.31/523AN8IMY congenital heart disease 7199 144 ASD, VSD, PDA 1afud luudd
w3059 liud v

a o A o o h ' A <3 Y
6.01329ANeINVNTM cardiac surgery %1 CABG 130 valve surgery 11/uau

'
Aaa o

7.HFpEF Nitvie lasogsunnd Isarala

3.6 MIVIMIITNUITBUazmM 5195 JUANY (Administration and Time schedule)

M1319 3 MIVIMNINUIVENazM13197151H1R91Y (Administration and Time schedule)



22

sz
[ d a v A d' A d' A d' d' U AY
Tagilszaan HAUNUIDE naUN | 1A uN [Inaun ¥oiInIvY
d'QJ =\
1-6 7-18 | 19-24 NIVNABOU
Yy o [
1. AN IMYoya 11 funduazsius | <> vena naz
. [ . o
MeNVAE PNATNINYITO GRNRETATIVEA NI
A4 -
1.26Ui509U00 YA
NYINVITITITUATIVY
9 Y o [
2.59U3aY 2.1 swdoya  uay «—> devian  uay
v K9 o = P
VUNNUVOYA VYUNNA case record form mﬁ]”l’ifﬂ/llﬁﬂm
3.agdwamsdnet | 3.1590590d0yan 1d «— | {ondn  uay
= P
NAMIANYI 219156N1U5 1N
3.2 AR HAMIANEI
3.30gUTPNUNTIY

3.7 ﬁnoﬂfgfiy (Keyword)

Flecainide, structural heart disease

3.8 M1352M1¥018 (Budget)

20,000 UM
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uni 4

NaNIANY (Result)

4.1 UHHAIMIAVHUMSANEY (Flow chart of study)
o [ 1 o 4 I S [] gz 1
vasnndansesdiediuau 447 aud lasueulan ludedranios 1 Taalugisaaua
[ 1 ~ 4 1
TUR 1 UNTIAY W.A.2559 D9 30 NOATNMIEU W.A.2563 TuT5ane11agmIaInsal WU 4 AUgn
@ = A 9 1 = @ = A
ABONIINMIANYUUBIINDIGHBENT 15 1) 1Az 107 AUYNAADENIINMIANYULBINN
Y038 echocardiography luasudau iielddeyavesauldnsy 336 au mmuniidihend
a a 9 Y] o a 4 ] 4 [ a’l a Y
anuralnaveslassaieilasiau 47 au Aadly 14 nlodidua nasanuudanugile

) 1 Fwuhenansodaaldnsy 13 1w 319 au TaswiailunguiiliTaseadaiala

AnUNAT LI 41 AU taz nauddl Inseadieialelng 278 au Tasudasldaamginmi 6

MW 6 LAHAINIAUHHNIIANY (Flow chart of study)

Ao lasuruam Tudediarios 1 Taalugeaaua Jui
1 UNTIAN W.A.2559 3 30 WeeIn1ew W.A.2563 Tu

T59amenuna 447 Ay

Tadilenliengiiosndn 15 U 4 au i lvmaedie

v =
WNTANET 443 AU




336 AU

A d' a9 A
agten lulidoya vsedoya

echocardiography 3114731 107 Au v l¥masautnM ANy
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AihendinnuAalnaveslaseaiig

WaladuIu 47 au

Hhenianuradnfveslaseadng

-3

LY A a Y
wﬂimmamma%m@m”lﬂﬂm 1

3 911U 43 Au

Athen Inseasaialalng

UIU 289 AU

gihenInssadroilnlnaid
nawsaanulansy 1)

IUIU 276 AU
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3.2 UszamvesnnuAain@lunguiniilnssa3analoaind (Types of structural heart
disease)

9 ' d‘d Y v a a a a o dy 1 1 d‘
‘ﬂ'lﬂlillﬂ’lﬂ 47 ﬂuGlUﬂijiJVliJIﬂﬁﬁﬁ'ﬁN“l’T’)alﬁ]Wﬂﬂﬂﬂﬂ'mu&'m‘ll@ﬁﬂ']ﬁ’)ﬁ]ﬂu NUNNQUN 1

a a g J I ] AA o . ' [ a A
113 auaalu 28 Weosisua 1WungqunimY left ventricle HUIWNANIUMNY 14 UaQIUAT

q

' oA A a 4 /3 7 o VoA . ) X =
apNINgUN 2 1 12 AuAaly 26 wlesidua 1Wungunl impaired LV systolic function Iagl

~

. . . . 9 J J I 4 1 A o a d
left ventricular ejection fractionU®8n31 50 odigua naun N 7 auaady 15

] '
1 =~ v (g Y I3

J I J I = 1 . . ' A o
lesigua WunquiniilseIamsr1daiale (history of cardiac surgery) NGUN 4 VWU 5 AU

Jd I oA @ =

a g J aa < . 1 { = o
Aau 11 Weodiud WunquingnIdaneu chronic coronary syndrome nQui 5 UT1UIU 4

q

a g J 3 J 3 ' ! 2 o a a
au aadlu 9 edimua Wunguninanzauiilanalnazunsa (severe valvular heart disease)

A Ao a g - =) ' . . . . .
AYUN 6 UUIU 3 aunau 7 odidua ABNQUN heart failure with preserved ejection fraction

(HFpEF) ngui 7 #9111 audadly 2 wlesisud Aonguiidl Impaired RV systolic function

Q Q

'
= A o v

U a I s 3 d A 1A a a 3’, 1o A .
HAZNUN 8 WITUIU 1 ﬂUﬂﬂL‘]Ju 2 1WosiFud ABNQUNY 'Jclﬁlwﬂﬂﬂ@@%l,@ﬂ'lluﬂ (Congenltal

heart disease) FIAMTDUAAL IAAIAI1TIIN 4

mM319 4 Uszanvesnnumalnflungunilassa3analodaln@ (Types of structural heart

disease)

Structural heart disease Number
Increased LV wall thickness (>= 14 mm) 13 (28%)
Impaired LV systolic function (LVEF <50%) 12 (26%)
History of cardiac surgery 7 (15%)
Chronic coronary syndrome 5(11%)
Severe valvular heart disease 4 (9%)
HFpEF 3(7%)
Impaired RYV systolic function 1(2%)
Congenital heart disease 1(2%)
Total 47 (100%)
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3.3 anwazugvesfihalunguiiilnssadieiloAalnd ez nguiiilassadraialodnd

(Baseline characteristics of patients in structural and non-structural heart disease)

i
1 =

Tunguidi Tnssad i lvdananuniiongmas 63 3 Wounuey 57 Ylunquiil

v o w

TassasrwirladnAnudmanasnuedeiisddgmedda (P = 0.01) tile lilghdadiuves

mavielunguitii laseadaialviiailng Aadlu 55 wefidud oudy 40 nlesidud Tungui

v v

Hlassadrailaled nunlivanannuedihisdagmieana

TusuTsalseidavesdihe nundadiuvedlsannuanTaniagelungund

@ a aa d < d o < 1 {
Tassarailadadndnadlu 38 wledidud Weieuriu 26 nledidudlunguiiliTassads

9 @ a

Walatnd wun linanaenuedieihisdnynieada (p = 0.079) daaiuveelsawrnuluy

o

1 { Y a a a g J 3 o 1 J 1 @ ad
nguiii Inssad i ledadng Aadlu 28 nlesisud danniinguiiilnssadwialadnanil

o [ S 3 g ¥ o w aa o o Y] A
ﬁﬂmuiimmﬁam 7 Lﬂ@ﬁl“ﬁu@@fﬂﬂ UIFIAYNWADA (P <0.001) mmﬂﬁﬂ"lﬂmuelumaﬂ

o

v 2 1 ] 1 @ 1 o aa J 3 J
FAINUNNY 2 ﬂt]ﬂulﬂll@]ﬂ@ﬂ\‘]ﬂuﬂﬂ"lﬂﬁuﬂﬂ'”lﬂﬂ]“l’n\‘]ﬁﬂ@] Tagwy 30 osiua waz 23

o

H ;4
alesidud lunquiiiTnssathoiladiadnd uag UnAnwddy dadiuveslsalaiFesmun

v

' asn < : 1 oAa Y ada
Tunquinssadroialolndll 8.5 nledidud Fanainquiill Tassadaialadndftiiies 1.7

9 w

J <3 d A o aa o o < (= S QI I VoA
nlesiudedinisdnynana (p = 0.008) dmsulsanz3anuny 2.1 ilesidudlungun

o

Hlassaeialeiadnd ez 4.1 nefiFudlunguitiilassafisiillnd Fehiuandraiu

v ]
v o w

SEANCLA) ﬂﬂnﬂﬁaa qam meaunldnses Cardiac implantable electronic device (CIED)

' < 1A @ a a <3 1T Aaa
wohd 128 wWefiFudlunguiiilassadaiileinnd waz 7.3 wefidudlunguid

v v

wedwyneadd Teedeyaudaslunsiei s\

9

Tassadaaland Tae lauuanaranusd1adl

Y] 4‘” FAl 1 d'd Y U a a 1 Adld Y £
M314 5 anvarnuguvesdihalungunilassaieilefialng saz ngunilassaienile

n@ (Baseline characteristics of patients in structural and non-structural heart disease)

Demographic data Structural heart | Non-structural heart P

disease (N =47) disease (N = 289) value
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Age (Mean = SD) 63+18 56 £17 0.01

Male 26 (55%) 117 (40%) 0.051
HTN 18 (38%) 75 (26%) 0.079
DM 13 28%) 21 (7%) <0.001
DLP 14 (30%) 66 (23%) 0.47

CKD 4 (8.5%) 5(1.7%) 0.008
Cancer 1(2.1%) 12 (4.1%) 0.504
On CIED 6 (12.8%) 21 (7.3%) 0.198

3.4 Fova¥lumslvisuwanlud (Indication of flecainide)

1 U { Y a a ' J 4
Tungudiheniilsaialaradnd wuhlimsldamlug A2ei509 supraventricular
. a g - vy A . .o
arrhythmias 35 AU Ay 74 lossua uaz1¥inlei509 ventricular arrhythmias 914U 12 AY
a g s 3 J 1 1 ! o a J J 4
Aty 26 weidua @aulunguitlassadieialulnd  wunldeudanlud  daeiSes
. . a g sd g YY A . .
supraventricular arrhythmias 181 Al Ay 62.4 1WosiFua 11A81509 ventricular arrhythmias

o a o I I o ¥ A ] aa o o
IUIU 105 AU ﬂmﬂu 36.2 L’]J'E]il,“lfuﬁ ae Glmwam&flumiauimﬂ Brugada syndrome 93114734

Y
[ 1 (% Y

a d J 2 s R 9 2 v vy v v @ 1A o
3 ﬂuﬂmﬂu 1.4 Lﬂ@‘ilﬂf‘uﬁ FIMIANNUD LY @’ﬁ’)uﬁluﬂ131WU1ML!GIﬂ@lNﬂu’E]EJNiJHEJﬁ'I UNN

a0a IAguaadsnIuaIsan 6

kot d
919 6 VaUFlumsIFeulanlua (Indication of flecainide)

Indications Structural heart | Non-structural heart P
disease (N =47) disease (N =289) value
Atrial tachyarrhythmias, SVT, PACs 35 (74%) 181 (62.4%) 0.116
Ventricular tachyarrhythmias, PVCs 12 (26%) 105 (36.2%) 0.116
Brugada ECG diagnostic test 0 3(1.4%) 0.483
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3.5 Qﬁ’ﬁmmﬂnmﬁﬂ VT/VF u#ag Msiaa®a (incidence of VI/VF and death)

Tungudihendianuialndveslaseadreirlanuniidihenaaawounsy 1 114

& 9

9
1] 1 Aa o 1] a g
nua 43 au Tagnuduna VI/VE wasonmsTdeunam luanamue 2 au Aadly 4.7
-4 y ~ g (K A 9 S 1Y A a Aa
nlesiua Taensdesnull VI/VE aauaneuisuldouran luaeguds uag il lasidedinin
A a 49! 1 1 Qld'd 9 % a 1 A YA
1z VI/VF ey aanlungudnil Inseaied ladnanuniidaaauaunsy 276 au Tag

" a o ) ¢ A & /2 sk Y a
nuInne VI/VF wmmﬂmﬂmm\lam"luﬂ 3 AU ﬂmﬂu 1.1 Lﬂﬂi!ﬂiu@] K3V 3 9184 VI/VF
Y

a g’/ 1 A Qy 4 o Aaa 1 (=Y 4 a ]
mﬂ@mmmmﬁmmé’amﬁu Iﬂﬂlﬁﬂﬂ?ﬂ’)ﬂ!ﬂﬁﬁﬂﬁ?‘lﬂ’ﬂ UANITUNITINGA  VT/VF th
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v [ a = 1 1A a a Y
asmenasninmaasvaaeu il 1 Iwuan lunguilinnurailnaveslnseadng
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Malididedie 1 au Aadlu 23 wefidud Tavaungmadeie WunnuzEalasses
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AWgMIdeFIaN1910 15Uz IneN1I11ADY 1Az 159 idiopathic pulmonary fibrosis

A1519 7 qﬁﬁmm‘inmﬁﬂ VT/VF uaz mMsiagsIn (incidence of VI/VF and death)

Outcomes Structural heart | Non-structural heart P
disease (N=43) disease (N = 276) value

VT/VF (1 year follow up) 2 (4.7%) 3(1.1%) 0.172

Death (1 year follow up) 1(2.3%) 2 (0.7%) 0.336

M54 8 Enuazuaznavesdibaiina VI/VF nadldauvlanlua (Characteristic and

outcomes of patient who developed VT/VF after received flecainide)
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Structural heart group

Demographic data Echocardiograpic Indication of Result
data treatment
A 18-year-old male LVEF 37% with He had multiple After flecainide 25

Underlying disease : | global wall episodes of mg single dose, no
DCM hypokinesia. polymorphic VT and | decrease in
was admitted for episodes of VT
medications
adjustment
A 70-year-old male LVEF 64% with He had multiple After flecainide

Underlying disease :
ARVC s/p AICD

6/61

severe RV dilatation
and impaired RV

systolic function.

episodes of

monomorphic VT.

200 mg/d was
started 4/61, no
VT/VF occurred
until 10/61, AICD
interrogation

found 3 episodes of

VT
Non structural heart group
A 21-year-old female | LVEF 60%, LV wall | She had recurrent After titration
Underlying disease : | 7 mm polymorphic VT flecainide to 200
Long QT type 3 before started mg/d, VF still

(SCNS5 mutation) s/p

AICD

flecainide.

occurred and

terminated with

AICD shock.

A 16-year-old

Male

Underlying disease :
CPVT (RYR2

mutation) s/p AICD

LVEF 64% LV wall

10 mm

He had recurrent

polymorphic VT

during exercise stress

test.

After flecainide
was prescribed, he
initially had less
VT episodes in 6

months. At 9
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months, 2 VF
episodes occurred
with appropriate

shock.

A 64-year-old female | LVEF 50% with no She had recurrent After flecainide
Underlying disease : | RWMAs. LV wall 10 | monomorphic VT. was started, she
none mm had less episodes of
monomorphic VT.
RFA was done to

cure her disease.

Y ' o ¢ v a
3.6 {18 Nin304 cardiac implantable electronic device NASuEUWaATUA AuMsiHa

VT/VF

Tuaniteveusmuniigienareaunldinios cardiac implantable electronic device
o 9 4 @

R Y o o Ao PN o v 2 a IA Pl Aq 1 A = =2
%Qﬂl@ﬁWﬂiy’ﬂﬂﬂW m’;i}ﬂuwayamuum’gmsww NANo Eﬂﬂ’)ﬂ‘l/lclﬁlﬂi’f]d CIED a3 0UUUND

] v 1 1 Y
aau liiiale 1daaea 24 dTuesildmsimsied Ges VI/VE Tanuiede ldunau Taord

[
= 1

A = 1 A Y o A a A A o a a
nledin3ed CIED 1 6 aulunguini Inssas1aialeiiaind lgiianisainisina VI/VF 1 aufa
I S <3 d a I Aa 9 ) a A J a
Wy 16.7 wlesiFua aaull 21 aulunguinilassasieidlvlng Tasgiianmsaiing VI/VE 2

a d J 2 J A YAq 1 4 1A 1 Y
auAaiiy 9.5 nlediua Tagiesaugnla CIED nanwanunuaula CIED navua 27 Au
<3| oA a [ a  d J < Jd 1 P Y 1q &
Tagdlunguinia VI/VE navua 3 au aadlu 1.1 wlesidud daudihenlild CIED nawua
A a a I 3 4 [ @ [ A v o w aa o
292 AUAAA VT/VE 3 auaaiy 1 nlodiud nunaeiuedniisdiaynieann aaaasly

H H H Y

a3 9 Taediheiina VI/VE 3 aunalungui on AICD Navua Taglilimsifia VI/VE

Tun ’sj U permanent pacemaker

m3199 Fihaila CIED Augiiimsaimsida VI/VF

Outcomes CIED (N=27) No CIED (N = 292) P value

VT/VF 3(11.1%) 3 (1.0%) 0.009
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3.7 é’nymzmmﬁﬂwﬁ"lﬁ%fumﬁﬁﬂﬁﬂ’hﬁ]u chronic coronary syndrome ld5usain
Tua (Characteristic of patients who diagnosed with chronic coronary syndrome who receive
flecainide)

Tumsdneas l@nuninsIfeulam ludludilen 185umsitseiuily
chronic coronary syndrome ‘V%IJQ‘PTZM s au aady 11 wodidud Tﬂmﬂuﬁjﬂaﬂ%ﬁ‘lﬁg’umi

. . o M Yo =X Y A
revascularization taz§313 18v11 e usouaaslaaiunisran o

% Al d' Yo aa v 1 g . d' Yo
1319 10 anymzmmgﬂwﬁlmumﬁamaﬂmﬂu chronic coronary syndrome ‘n"lm‘usn

d
wanlua (Characteristic of patients who diagnosed with chronic coronary syndrome who

receive flecainide)

Demographic data

CAD diagnosis

Flecainide treatment

A 71-year-old male
Underlying disease :
Atrial flutter s/p RFA
(10/7/56) then develop

paroxysmal AF

Symptom : Angina on exertion
Investigation : Dobutamine stress
echo positive (16/7/61)

CAG (9/7/61) : pLAD 90%

stenosis >> PCI with DES

Receive flecainide 200
mg/d for AF until PCI and
discontinue after PCI. No

VT/VF occurred.

A 80-year-old male
Underlying disease :
paroxysmal AF s/p

RFA, HTN, IFG

Symptom : Dysnea on exertion
EKG (27/3/61) : Normal sinus
rhythm with pathologic q wave in
lead I, III, aVF

Investigation :

MIBI (3/9/2561) : A large area of
severe-degree partially reversible
defect at apical part of lateral
wall, mid to basal part of
anterolateral, inferolateral and

inferior walls.

Received flecainide 100
mg/d prn for AF symptom
since 2560 and discontinue
after CAD diagnosis. No

VT/VF occurred.
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Echo (27/9/61) : EF 47% with
inferoposterior wall hypokinesia.
CAG (17/10/61) : TVD, 100%
stenosis at dLAD, 100% stenosis

at mLCX, 90% stenosis at PDA

A 74-year-old male
Underlying disease:

ESRD on HD, DLP

Symptom : NSTEMI

CAG (2/5/2555) : pLAD
70%,mLAD 20%,mRCA 30% s/p
PCI at pLAD with DES

Echo (9/5/2560) : EF 68%, no

RWMASs. Moderate MR,

Received flecainide 200
mg/d for PVCs treatment
about 2 months (1/6/60-
27/7/60)

Stop treatment due to sinus

node dysfunction.

moderate AR and moderate TR. | No VTI/VF occurred.
A 86-year-old female Symptom : Angina on exertion Received flecainide 200
Underlying disease: EST (2552): positive mg/d for paroxysmal AF

DLP

CAG (2552) : Not known result

but PCI at pLAD with DES

since 2554. No VI/VF

occurred.

A 58-year-old male
Underlying disease:

HTN,DM type2,DLP

Symptom : Angina on exertion
EST (17/4/2562): positive at high
work load

CAG (14/5/2562): dLAD
60%stenosis, FFR positive, PCI

at dLAD with DES

Receive flecainide 200
mg/d for PVCs treatment
about 1 month (19/3/2562 —
9/4/2562) and discontinue
treatment after EST
revealed positive result. No

VT/VF occurred

¥
=

3.8 ANHUSNUFIUVDING

a9

. v .
ué’ﬂmﬁ"laiﬁwa echocardiography flasvenvlamluag (Baseline

characteristic of patients who didn’t have echocardiographic data at baseline)
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J ' A oA = . A = } J T oAa
36 AUNUN mmaﬂmqiuﬂqw"luuwa echocardiography f1® 56 1l llﬂJLLG]ﬂG]Nﬁ]']ﬂﬂi]ﬁWlﬁJWﬁ

. J o 1 o ¥ o < a3 ]
echocardiography @IUAATIUNATIY 15AANAY 13AHY 15alaiese Tsauzse ol

' Y

wuiu @2udthefil CIED 1u no echo group 1 4 audailu 6.9%

v

uanaNn e Nled AT
=
i

[ [ a I 1 1 % 1 v o w aa 1
daulungu echo group & 27 Aau Ay 8.0% litananuediiisdiAyneana aiusa

lunauni

Q

MSANEINU N echocardiography il VT/VF 1.9% dauﬂfjuﬁ"lajﬁ

@

echocardiography WUl 1.7% ¥4 liuanaenuedeliiedngnedda dauonsimsidedin

= 24a ] 1 @ 1 @ [ A
nli ﬂﬂ‘lmzmmmuwuﬂu autaasluasen 11

% ng v 91 d‘ 1 . d‘ Yo d
M99 11 anymxwugmmmnqmgﬂmﬁluuwa echocardiography N lasveuylamlua

(Baseline characteristic of patients who didn’t have echocardiographic data at baseline)

Demographic data Echo group (N = 336) No echo group (N =58) | P value
Age (Mean = SD) 5717 56 +15 0.627
Male 142 (42.3%) 29 (50.0%) 0.272
HTN 93 (27.7%) 16 (27.6%) 0.988
DM 35 (10.4%) 8 (13.8%) 0.446
DLP 79 (23.5%) 20 (34.5%) 0.075
CKD 9 (2.7%) 0 (0%) 0.207
Cancer 13 (3.9%) 3(5.2%) 0.642
On CIED 27 (8.0%) 4 (6.9%) 0.766
Outcomes Echo group (N =319) No echo group (N =58) | P value
VT/VF (at 1 year follow up) 6 (1.9%) 1 (1.7%) 0.935
Death (at 1 year follow up) 3(0.9%) 1 (1.7%) 0.489

3.9 anudsiussznedaunlsifadenug1ufumsiia VI/VF and death (Predictor

variables for their association with VI/VF and death)
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N9 :ﬁ o lamanudusiusvesdlsnglu categorical variables NUN13NA VT/VF

(% a AaAa 9 . (% g}z 9 . . . zﬂ'
LA ONTINITLTIYIN A8 Fisher’s exact test wmmﬂuu"lﬁ'“lﬁv logistic regression WO

. . . o dy [ ! ) v W A d
unadjusted 118 adjusted odds ratios (95%CI) Yo3fadgnugIuaIna1 damsualsniu

[ v d [ 1 4
continuous variables [ITUIANUTAUWUTS linearity NU A1 log YD odds ratio 1199910
o v oA 1 a3 a 9 = [ 1 I .

anuduiu ld liifwsaduase svawnsnnguergilu quartiles Taosau upper 3

quartiles 1 1A8AUIH109910A1 0dds ratio 1AL 95%CT AU

o

o dy A o J o 1 A A . . Y
Yadoiug uNduWusnu VI/VF na1ifelia1 P<0.015 11 univariate model laun o1g

Y] 1 [ a J ]

, Tnsea$reriale uaz CIED d2una191niA312 a0 multivariable model W11 01 <46 uag
1 I o a d‘ [ v Jo A A:; a [

M5 la CIED dluausoaseNaunusnumMsINUANUEIU0INTINA VI/VE aIun13g

] a a [ <3 Y a 1 A { a 4 [
Taseadrarlanalnd Tu'lddludulsseassimuanumesueamsing VI/VE 119991001 P

. . 1 1 I~ 1 A A 4 a A Y o Y

>0.05 11 multivariate model 1819814 lsia 1WA NB991NQUANTAIMIIAA VT/VF Nioe vi114

Y
11 95%CI ﬁun’i’n Auaad U519 12 IUUNUNINLEALAT odds ratios 1AL 95%CI 910

adjusted model teraalugilniw 7

v Jo

< o v A Ay Y. A =
NZLix‘ll‘ﬂuﬂﬁ]%fJLﬂfJ’J‘VIﬁ'iJW‘L!‘EﬂUﬂﬁﬂ”lfﬂﬂﬂi‘b’ Fisher’s exact test 4AILUDIVINNITAYN

a o

3 9 dyd =) A Aa @ 9y Aa
Lﬂ‘UGIJ@JJ“ﬁ111{11!%11!’3%ﬂulﬂuﬂﬁﬁwmﬂ‘l{]ﬂﬁ”lmﬂ uaz"luu“lﬂimﬂmmmﬂmazm%mum

v K

Yamz e Isaiale magavene luldsh l3ms g iaelu logistic models

v v d Y o X (Y]
M319 12 ANNFNRUS sz mlsfadanug 1uduNsDa VI/VF (Predictor variables for

their association with VI/VF)

Unadjusted Adjusted
OR (95%CI) P OR (95%CI) P
Age Group
> 46 years 1 (ref) 1 (ref)
<46 years 5.89 (1.06 - 32.7) | 0.042 13.84 (1.8 - 106.24) | 0.011
Structural heart status




Structural heart disease 4.44 (0.72 - 27.37) | 0.108 4.8 (0.6 - 38.44) 0.139
No structural heart disease 1 (ref) 1 (ref)
No echo 1.6 (0.16 - 15.63) | 0.688 2.31(0.21-24.85) | 0.49
CIED status
12.25 (2.36 -
CIED 63.53) 0.003 22.8 (3.15-165.09) | 0.002
No CIED 1 (ref) 1 (ref)

M 7 UNUMNWHTAIA odds ratio Vo 91ad8M199018M310A VT/VF (Odd ratios from

adjusted analysis of factors associated with VT/VF)

Age group
Age >46 yrs [¢)
Age <=46 yrs

Structural HD
Structural heart disease -
No structural heart disease Q

No echo group -

CIED group
CIED -

OR from adjusted analysis of factors associated with VT

No CIED T

I 1 1 I
10 50 100 200
OR (95%Cl)
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mseddsie vaz ‘U"nﬁgﬂ (Discussion and conclusion)
5.1 M39H1U518 (Discussion)
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J o 9 A g . . . ' ‘ﬂ‘ .
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5.2 '1.I°YI%T§‘1J (Conclusion)
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