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# # 5974060030 : MAJOR MEDICINE

KEYWORDS: HYPERTROPHIC CARDIOMYOPATHY / HYPERTROPHC CARDIOMYOPATHY

RELATED MORTALITY
NATTAKORN SONGSIRISUK: Hypertrophic cardiomyopathy in Thai patients:
clinical and echocardiographic characteristics and clinical outcomes in King
Chulalongkorn Memorial Hospital. ADVISOR: ASST. PROF. SARINYA PUWANANT,
M.D., pp.

Background: Hypertrophic cardiomyopathy (HCM) is a common genetic
disorder with heterogeneous phenotypic expression, clinical manifestation, and
prognosis. There has been a paucity of data about clinical course and prognosis of

hypertrophic cardiomyopathy (HCM) in Thai population.

Objectives: The aims of this study were: (1) to determine the prevalence of
hypertrophic cardiomyopathy (HCM) - related death and major adverse cardiovascular
events (MACEs) in consecutive HCM Thai population; and (2) to describe clinical profiles

in those patients.

Methods and Results: Between January 1, 2009 and December 31, 2013. Of
161 HCM patients (age, 66 + 16 years; 58% female), 42 patients (26%) died over a
median follow-up of 6.8 years. Of 42 patients, 25 (16%) had HCM-related deaths.
Annual HCM-related mortality was 2%. Of 25 patients, the most common mode of
death was heart failure (HF) (52%; n=13), followed by sudden cardiac death (SCD) (44%;
n=11), and stroke (4%; n=1). SCD occurred in 7% of cohort (1%/year). Eighty-four
MACEs occurred in 65 patients (41%), annual MACE =5%/year. By multivariate analysis,
heart rate > 90 /min (HR = 3.05(95% Cl=1.44-6.4 5), P = 0.004) and HF at presentation
(HR=3.26 (95% Cl=1.40 to 7.57); P = 0.006) were independent predictors of MACEs.

Conclusions: HCM phenotypes were similar to those previously reported in
most of Asian studies. HF with preserved ejection fraction constitutes a major cause
of MACEs and/or deaths in Thai patients.

Department: ~ Medicine Student's Signature

Field of Study: Medicine Advisor's Signature
Academic Year: 2017
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uni 1 audAywasnuIvasleyn (Background and rationale)

Tsandunilevlanuniinuni (Hypertrophic cardiomyopathy) {u Iﬁﬂﬂaq'mé’wmﬁa
wlafnund (cardiomyopathy) dsdnuwarddaie dndudemlanuilaeiillannsassue
IeshemeBaisingiAnanvmedu! Tnglusuidnuvile glsu wilouazuening wuauyn
Tumsiinnneiila sesansdenulugivelngliannsaesuiesemsduituszunn 0.02-
0.23% TnsaruAnundiiannsodievenlémeiusnasuuuuBuiiy uadnaiunildiannsn
Funsiintuesameau Hu (de novo mutation) ¢ 2 9anms@nwiiniuamuinlse
hypertrophic cardiomyopathy &uius funsiinamgunsngeu laun nsidetiadeunay
AMEIlIaumal ke NMsianedudenauotanduaInnisil atrial fibrillation® lay
N15ANw1 cohort study lulsawenuaseaunRegilugiel ar. 1970-1980 wu annual
death rate 53113 2-0% luglng uay 4.2-5.9% Tugithein Tuntends lifaudiikuan
nsanwazidlalsatinntuny disease-related mortality Wiq 1.3-1.4% se¥* d 1wy

n33nwEUaY hypertrophic cardiomyopathy fi8a3nw171d 81n1504aEHITUINISLAR

nMzunsngauanlsaseuiy liinazidunis $hwa left ventricular outflow tract

¥
a

obstruction, heart failure wag atrial arrhythmia wenaninsuszidiulenmainuay

v
a o

finnsantesiunisiin sudden cardiac death Tugthonguil TufuiFesddnluinnunis
Snwgthednee?

agnlsfinu dilimedsesunis@nedeyaves hypertrophic cardiomyopathy lu
aulveanieu §ifedsdesnsdnunie dnvaenaedin na manmailamenaudosasiiou
AAige waznamsinwesiUielulss werunaginasnsal e deyalulivsslemilunis

auasnugthesald



1.1 A0139714398 (Research question)

ANaunan (Primary research question)

Qjﬂ’sﬁl hypertrophic cardiomyopathyiuiiﬂwEJWU’la‘\;Wlaﬂﬂiﬂj 1 mortality rate

Whlns A181u5849 (Secondary research question)
1 Jasefiduius wio Predictor os mortality rate Svdoll ozlsthg
2.8M51NSNANITLNTNTaU (Sudden cardiac death, ventricular
arrhythmia, heart failure, heart transplant, stroke associated with atrial
fibrillation, septal reductive treatment) 7 Readasiulse HOM 1B
winlng
3 Snuaennerddn wasdnuasnisndudesasiiouiile wienmeadu
wilidnlldin hypertrophic cardiomyopathy lulsanenuiaginasnsalidu
981913

4.m35nwUae hypertrophic cardiomyopathy fnanissnwidueesls

1.2 IngUseaeAvaIn133d8(Objective)

ngUszasAvan (PRIMARY OBJECTIVE)

- iednwsnmnsdeiinuazanzunsndou(Ventricular arrhythmia, Heart
failure, heart transplant, stroke associated with atrial fibrillation, septal
reductive treatment) ﬁLﬁlmsﬁmﬁuﬁuaqsﬁﬂw hypertrophic cardiomyopathy
Tulsanguiaguiadnsal

g UseadATa9 (SECONDARY OBJECTIVES)

- iefnudsladeiiduiudsunmsdeiinuasnsifnnneunsndouil ieites
fuveaUie hypertrophic cardiomyopathy Tulsang1uaguiasnsal

« LBANYIANWAUENIARTN HANITSNWILATAIELNSNTDUNNYITDINUYD

#U1e hypertrophic cardiomyopathy Tulsangiuiaguiasnsel



1.3 JannaaUasdiu (Assumption)

Hypertrophic cardiomyopathy s n1siinisnanuiiloRalaeste ang
Tur19u94 end- diastolic phase NMUILINAIMAIOWINAU 15 HaAlUAT A 1
segment JulUln1539d891nA15v11 echocardiography, cardiac magnetic

resonance imaging (CMR) %38 computed tomography (CT) Tnedililanusaedue

A A

Igihene saisinen MAnanmmduildu LV pressure overload l#uA Armsiu
laings Ld‘%ja%lﬂ, maﬁimwéa%’a, severe aortic stenosis %#58n154 infliltrative
diseases L cardiac amyloidosis

Hypertrophic cardiomyopathy related mortality laun nsiia
sudden death, N15.@833ma0n ventricular arrhythmia, heart failure wag stroke ‘ﬁ
FuWusAuU atrial fibrillation

Heart failure laun nmgilaauivan lagldn1sitdaduniu Framingham
criteria

Stroke associated with atrial fibrillation 1éuA ﬁziﬂaﬁlﬁﬁmawaam \don
auotgaRuTINAUmINUIlaRURaTwgYta atrial fibrillation

Major cardiovascular events laln n15tAn sudden death, heart

failure/heart transplantation #3® stroke fiduusiiu atrial fibrillation



1.4 NSAULUIAIUAR

Clinical characteristic
- i

Treatment and procedure
- Non-invasive imaging findings Medicationp
- sziAnseunin - Echo.cardiography - AICD
- Tansw - Cardiac MRI - Septal myectomy

- Alcohol septal ablation
- 2IMIsUARY
- @9

Outcomes
-  Death

- Heart failure/heart transplantation

- Stroke associated with AF

- Ventricular arrhythmia or unexplained
syncope

1.5 Funaulun1saiunisIg

° ﬁuﬁu%aﬁﬂw Hypertrophic cardiomyopathy 31n3¥alsa (ICD10 ) a1newd

= v s ) Y .«.:4' [ & 1A
L’J“UigL‘UEJUEJU’J‘EJIi\?WEJ']U']aT\!W’]a\‘]ﬂim I@]‘E—JLUUE‘\JHJ'JEJV]@J’]G]?’J‘R]iﬂU’WNLLG]L@EJu

1UNSIAN 2552 D9 LHBUSUINAN 2556 NIN1SIRIRELSANENLAZLSATIY

auAunyszileu iWetuiinteyadthe MAmunuanIsAnEanvad Inclusion

criteria WLay Exclusion criteria

[y

Aususdeyagihglusuutuiindoyadde deyamne, one, daugs, Wmin, A1
anusuladin Useiineilauiindese, Yeyanansia Echocardiogram,
v ¢ o’ @ Y o )
Joyanan snsinenvisdaauulmvanliivesiala (0nd), nsshw uay
(% v ! a Aa L% Y a % %
HaN33nw tauA Madedin, aneilasuiindang, aneilane, msdan

aewdewiila, Msiinniziaendendusignfu

ATITINA MIRITINNTEETIALALATNANIEWNTNTDUNI L ILALIADRLEDN

waLIAIIZNMUeNVIN A AANSEETILAL NSANN 1IN NG DU



1.6 Usyn1n19a38555% (Ethical consideration)

mu‘i%’aﬁ%ﬁwmsmaaqﬁﬁmﬂﬂmzﬂisumsﬁaﬁsim lun19vins3de oy
yhmafununuteyadeundmwestheannysedou Fdidmsiwinonsiugiae
Lifinasion1ssnumseusueituseninamide mnlidiveyalunyssideuasyinnig
AnsefihelnefimsvseynnuarBuseanitheviond saiteyarmuares
fuhemnseazgniiuiduniuduiasliifinslawedevesiie Weodulumumdn
avsvowiiae maldelinmainuindslenilaenuungigluouan
1. ndnenuensnyAra (Respect for person) tngiin1sedutenannis dngusease

[%
[ Y

TunauNTIYY Useleviliarannubdesigidisiniddeaslasu souvalalonali
Ansuadeladnaudeasde JuweanudusenaingUiglunisiideyanissnm
IE= % U =
mnliddayauaznan1ssnwnlunyssileou
2. wannsiuselevy linaldindunsie (Beneficence/ nonmaleficence ) n1g

[

<l 1l 1 (% (% ca o o Y Y a
°LJ13JZLINa@@ﬂqi‘UiUﬂqiiﬂUW%@QLLWV]EWWI'm'ﬁiﬂU’]Waﬂ“U'PNIZ\Jl‘U’JEJ 1aig

o

398
HansEnURansinwIves iy IekiiialnelagsegUie wasnisAinwliaininay
AnUsglevilaeriuungiednnie
3. nananugRsIT Justice) Inannisidengurelnedunudediie hypertrophic
. ) & ~ v d
cardiomyopathy 310" 15A (1CD10) mmﬂuaLTUS%LUEJUQU’JEJI@EJmSLﬂU

JoyarUignnau Mevann1sAnl wazdneenidniau

1.7 92911AN19N15998 (Limitation)

g~

o msAnwilunsfiny Retrospective study Insiivteyadaundsainiay
= o U = WY o v 2 v & P 44' ¢
seilguniinistuinld vilvmsinuteyatuenalilymisesenuauysalves
Toyaluusarse inlndeyanlaaniueaasiliasudiu
Y o w ao & a = & % o 9 = o
o Jadnrinvesnsidell Ae iesnlunisiiuteyadeundienalinisvindeya
UNegKazealinsnansinwseiies FaiideunlulagagvinisinsiegUae

vsegAtitelrveyan1sIdy uavvenudugenlunsidnsinanideiiee

UseIRnssnunlugdiunviall



® U5z IRNaNITSN®Y N LUEIUISORARIUNANITS N ILAZAISANNIZWNSNY U

lpagAas Exclude §UeeanaInn1siay

1.8 nansauszlgvuinninazlasuanneuide ( Expected benefit and application )

MIAINTIUDI9RIINSESTIN SNBULNIARTNNANITSNYILALANIZENINGDU LAY

Jadeinedesiuveine hypertrophic cardiomyopathy lulssne1uiaguiasnsal



= A v
UNN 2 NUNIUATIUNTIUNLNYIVDY

Isananuiilevialanunnun® (Hypertrophic cardiomyopathy) 1ulsangu
. = o o w A a v d’ll Y Mo a Yy a
cardiomyopathy Fsanwauzdrfgae dnauleiilanuilaenluamisaeduiglanenens
a a d‘ a d‘ 1 a =) = a a
dTimeninanmndu’ lagluawsnivile glsy ww@auazkansni wuanuyntunisiia
ameilaviesandenuiuglnglagliaunsoeduiesmemnaunuseana 0.02-0.23% lag
AuRaUnAtaunsasenenlimsiugnssuwuuBuay wasdndinmisdiaunsaiunis
AnTULDURNIZAUY WU (de novo mutation) 191 2
A31IAANYBY hypertrophic cardiomyopathy luglvg) A NMsindsnananile
) v ] oA ' 2 " w a a & ! X 1%
WIlaNeIt 88 NANUILINAIMIBIWINAY 15 Hadmns Aus 1 segment Juld Tngldnns
219891119911 echocardiography, cardiac magnetic resonance imaging (CMR) %39
av o a vy a a a A a =
computed tomography (CT) laenlianunsaesuslaniene 5a3sineninainimeau win
fiusziRauluasaunsainidu first-degree relative fugtae Tdnsidadeiamuvuninnd
NI 13 Hadiuns?
o1 Sa e h \ w1
N3n339UsEdiug U3 hypertrophic cardiomyopathy leiun
1. Usedn :
* 91nsiiuntuntinen nnIsil ischemia w58 LVOT (left ventricular outflow
tract) obstruction
* 91N19LNUBY %38 exercise intolerance A1nNN"154 diastolic dysfunction, LVOT
obstruction, mitral regurgitation %38 systolic impairment
* 91N15Ladu 1N supraventricular arrhythmia %30 ventricular arrhythmia
* mm‘iguﬁawmﬂaa 31N LVOT obstruction, abnormal vascular responses,
supraventricular arrhythmia, ventricular arrhythmia gz runganlainsu
anwuudnduadeidsvenisiiin sudden cardiac death
2. ANINTIVTNNY
® signs U8 LVOT obstruction, mitral regurgitation wag atrial fibrillation
3. Us21RnTauUATd
* 99Uy 3 generations 1AYLA1¥ASlUTIWBINISAN sudden cardiac death,
cerebrovascular accident (Inglanzyiogtoendi 50 U) uag heart failure

4. 12 lead EKG



* Pathological Q waves Way/#3e T-wave flattening/inversion lu lateral uag/u5e
inferior leads
® P-wave changes %ﬂﬂ&ﬁﬂ LA dilatation, left-axis deviation LLaz LBBB
* Shortened PR intervals uag slurring a4 upstroke 84 QRS complex 81anula
Taedilaid accessory pathways
® |solated voltage criteria for LVH
® Persistent atrial fibrillation
5. Echocardiography
* Transthoracic : wuzihliviuile screening examinations/baseline, T¥#I19AAAL
N5 WAENAIINASH onset of new symptoms Iy 2D study Usgidiu LV
wall thickness ‘1'7i different levels, systolic ta diastolic function, left atrium,
mitral valve,
LV outflow tract, e RV (right ventricular) involvement
® Transoesophageal : WioUszidiu mitral valve apparatus &1 intrinsic valve
abnormalities 1158 319uNLTIaLY septal reduction
® Intraoperative guidance Tunsvin surgical myectomy
6. Rhythm monitoring
® 24-48 hours holter monitoring N6l prognosis assessment
* A58l nonsustained VT §a1du risk factor ¥4 sudden cardiac death
* Paroxysmal atrial fibrillation duusfiunisifia risk 183 thromboembolism
® Loop recorder/longer-term monitoring m'ﬂﬁmimﬂuﬂzﬁm symptomatic case
7. Cardiac MR
* \flo ECG wavna echocardiography lulugeiu
* MAINUL segmental hypertrophy Tnglanigusiaa anterolateral wall
* Usziliupumils LV apex 93e3tade distal/apical HCM wag thin-walled apical
aneurysms.
* Jsziliu RV involvement
* 313y phenotypic mimics
* Uan extent of tissue necrosis, scarring, g LV mass regression AN

alcohol septal ablation



NN5M31IUA8 hypertrophic cardiomyopathy > © 1ag75 echocardiography %3
Cardiac MR anansoudsdnuazvasnisnundavesndaiiotilaldsd
* Symmetrical (concentric) hypertrophy: finswunivesnduderihisilares
A
® Asymmetrical septal hypertrophy
* Reverse curvature septum HCM: finsuundfavasndnsiiionlalfayudn
119982199 left ventricular cavity
* Sigmoid septum HCM: Nil3dau septum wundIanwazlAI il left
ventricular cavity dnwaugainesuly
* Neutral septum HCM : septum aguuinsslaglidfidnuazlauivioyud
U8 left ventricular cavity
e Apical hypertrophy: fimswundvesndnilelaludiuve apical distribution
* Mid-ventricular HCM: finswunshvesndaniierlaluguaes mid-ventricular

level

nMs¥nwoIMskarna1zunsngdeurUae hypertrophic cardiomyopathy ok 2
1. LVOT obstruction laen1sil LVOT obstruction 18840153 peak instantaneous
Doppler LV outflow tract gradient 11nn721%58L7199U 30 mmHg walaeUnfAIUINISIA
invasive treatment sinfiansanfiunnninuiewindiu 50 mm He
e mssnwlagldenlaun Beta-blockers, verapramil %38 disopyramide
* MISNWILUY invasive treatment Tun1san LVOT obstruction lalA ventricular
septal myectomy e septal alcohol ablation
2. Left ventricular mid-cavity obstruction &g apical aneurysm
® Left ventricular mid-cavity obstruction: high dose 3-blockers, verapamil VD)
diltiazem
3. Heart failure
* Heart failure with preserved LV ejection fraction (250%) waz lifidnweauzaes
LVOT obstruction #2151l beta-blockers, verapamil 3o diltiazem wag low

dose diuretics
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* Heart failure with reduced LV ejection fraction (<50%) Wa15eu 1l ACE
inhibitor, beta-blockers wag low dose diuretics

* Cardiac resynchronization therapy fia15au7lu maximum LVOTG <30 mm Hg,
drug refractory symptoms, NYHA functional Class II-IV, LVEF <50% t.a¢ LBBB
#ifl QRS duration >120 ms.

* Cardiac transplantation Wa15eu1lu LVEF <50% $aufiu NYHA functional Class
-1V symptoms Toedils optimal medical therapy %39l intractable ventricular
arrhythmia @ulugUae normal LVEF (250%) il severe drug refractory
symptoms (NYHA functional Class Il-IV) FaAnain diastolic dysfunction.

4. Atrial tachyarrhythmia

* {151 oral anticoagulation 16ikn VKA (target INR 2.0-3.0) Iu@{lwﬁﬁ AF
waw atrial flutter WatasiunisiAn thromboembolism

. 1u;§ﬂ’;aﬁ‘flu recent-onset AF weguvilingug sinus rhythm lagiiatsan DC
139 pharmacological cardioversion #28 amiodarone

* beta-blockers, verapamil %38 diltiazem i control ventricular rate Tu
permanent %39 persistent AF

5. Sudden cardiac death

® Clinical risk assessment

* Prevention of sudden cardiac death I implantable cardioverter
defibrillators (ICD) Tugthefisentinainnsiin VI/VF w3eftaeiill risk sensiia

sudden cardiac death GR

Hee-Hwa Ho wazamz’ ladAnw1fs clinical characteristics Wag longterm outcome
984 hypertrophic cardiomyopathy TugUev133u 31uu 118 Ay 1wl ar. 1973 81 2002
WU
. mqm?ﬂ'ﬂﬁmwwummi Wiy 54 + 18
* draafamunisinuuade 5.8 + 4.3 U (Graarnaud 1 89 29 T) wu

major cardiovascular events NduRUSAU hypertrophic cardiomyopathy

(cardiovascular death, potentially fatal cardiac arrhythmia, g



11

refractory heart failure requiring cardiac transplantation %39
percutaneous alcohol septal ablation) 19 A (16%) &:Jjﬂ’JEJLﬁEJ%sm 9 AY

* Annual cardiovascular mortality iU 1.6%

* 55 A (47%) 3 cardiovascular complications related to hypertrophic
cardiomyopathy {Aatu Tnediny atrial fiorillation mﬂﬁqm (35%, n = 41)

* ¥ipUd hypertrophic cardiomyopathy ﬁwuu’mﬁﬁjﬂlﬁm apical variant
(41%, n = 49).

* Tu multivariate analysis WUdWLWﬂM@QLfJu independent predictor U89
major cardiovascular events related to hypertrophic cardiomyopathy
(hazard ratio 5.86; 95% confidence interval: 1.77 to 7.21; P = 0.007).

* INN5ANY @3U71 Hypertrophic cardiomyopathy TugUagyidusinn
"8 late onset of presentation a@ulviajnullu apical form wagwu
adverse clinical outcome Tugtheinand Fafauunnanaiuly
phenotypical pattern deisutuauldin

Cheng-Han Lee wazay® laAnwiEUae hypertrophic cardiomyopathy luldwniu
41U 163 AU (¥, 52%) Tul ad. 1990 83 2005 WUl

* franaAnmumsSnviede 5.3 = 4.1 F

* mmsqﬂiumiwu apical hypertrophic cardiomyopathy Tumamofiandu 3
9N (23.8% vs. 8.9%, p = 0.03), 134 initial evaluation fie1gtiosnin (57.2
+ 129 vs. 64.8 + 11.3, p < 0.001), LazAMNYNUDINIINY hypertrophic
obstructive cardiomyopathy 111191 (33.3% vs. 63.3%, p < 0.001) e
WIS UAULWATAYS

° E:Jﬂw 58 AU (35.6%) 1AM cardiovascular events Tneinu pulmonary
edema wag paroxysmal atrial fibrillation Mﬂ‘ﬁqcﬂ (19.7% waz 12.3%
AINAIAU)

* Annual cardiovascular mortality rate 111U 0.8%

* Tu multivariate analysis Wu11 left ventricular outflow obstruction [odds
ratio (OR): 4.92, p = 0.001], atrial fibrillation (OR: 3.53, p = 0.014), wag
wAnee (OR: 2.99, p = 0.043) 10U independent predictors of mortality.
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° T,G]EJ?{?U Hypertrophic cardiomyopathy ity cardiovascular mortality
rate o 4iitldAty WolAin cardiovascular events 9 1 Tu 3 vaerUae
hypertrophic cardiomyopathy LLaBWUﬂ’J’lﬂJﬁﬂﬁﬁ,ﬂﬂsﬁuiumiﬁ left
ventricular outflow obstruction Inglamzlungundjegeoy Inefinsd Left
ventricular outflow obstruction, atrial fibrillation LLazL‘Wﬂm@QL‘fJu
predictors ¥89¢ mortality

Masataka Yoshinaga Wagmuz® vNnN13@An®" prospective multicenter
observational study E:JJT'J’.JEJ 42 ﬂuiuﬂizLWﬁzjﬂu 1ny primary end-point A® major
adverse cardiac events (MACE) lawn death, non-fatal stroke, n1suaulsaNg1UA
dlosann congestive heart failure (CHF) %393l sustained ventricular
tachycardia/fibrillation 21nA15ANEINUIN

* MACE-free survival Tuane 5-year follow-up period Winiu 76% a1l
Kaplan-Meier analysis

* HCM-related death 37u3u 3 AU (7%), SCD 2 A (5%), N15UBULSINEIUIE
1199910 CHF 3 Ay (7%), sustained VT 1 au (2%) lugiteild ICD way
terminated ¢1# antitachycardia pacing ¥4 ICD

. t}ﬁﬂw HCM 7 Left ventricular outflow obstruction (HOCM) & MACE-free
survival rate fisndn naufilaisl HOCM 130 dilated-HCM (AHCM) Liites
\@ntlee (71% vs 81%, log-rank P = 0.581)

* U8 dHCM 1l MACE-free survival rate fisnd1 HOCM 138 dHCM a8
YaLau (33% versus 81%, log-rank P = 0.029)

Barry J. Maron uazaniz’® la@nwgUae hypertrophic cardiomyopathy Tuussine
avsgaLIsNT 91U 277 AW Anwa mortality wag clinical course WU

* franafnmuNsSnvieds 8.1 + 6.6 T

o fitheideTin 45 au Tnodl 29 AunadeinAsniosiu HOM usegnalsh
11l e 8 AudeTindlontgannnit 75 U Tae Annual HCM mortality
rate AU 1.3% (0.7% Tu sudden cardiac death).

* iUy 192 Au (69%) Lillvseliennisitey uay 69 au (25%) do1N13v3eLin

HCM-related death
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* 115U advanced symptoms Wieldsunsifade n1siAn atrial fibrillation
FduRuSTUNSIAR stroke, NMSWU basal outflow obstruction 8e4taE 30
mmHg kagN1IWU left ventricular wall thickness finuanni 25 mm
dodu clinically important independent predictors 483 HCM mortality.

Barry J. Maron wazanus!! la@nwigte hypertrophic cardiomyopathy luuseine
avsgaLIsNT 91U 744 A Anwda mortality wag clinical course WU

* HCM-related death 86 Al (12%) Tuga9ia1 8 + 7 U (mean + SD).

* aunaINISEeTIn laun (1) nMsidedIsdeunau (51%; 01, 45 + 20 U);
(2) progressive heart failure (36%; 81¢), 56 + 19 U): wag (3) HCM-related
stroke TiduUSAU atrial fibrillation (13%; 1€, 73 + 14 ).

* Sudden death WusnnaRlungNETIERLeY VaILT heart failure LAz
stroke-related deaths wulduslugitaeYonansauiuly

o Linutiddnmisadiludesves sudden death e heart failure- related
death fiU¥39818 (P=0.06 WAz 0.5 AUAINU) WANU stroke-related deaths
Ignnnindloangunndu (P=0.002)

* JUe 45 audedinReunay gUieduunn (71%) liflonsvisediennis
Wloudntion waz 7 Au (16%) Jemssasiuiunansdannlugaaand

ERRRE

Barry J. Maron > l@finwn systematic review 484 hypertrophic cardiomyopathy
Mndoyadaudd am.1966 -2000 U
® Annual mortality rate Uszaned 1%
* Tunduitheiiil mortality w3 morbidity figedu sinduiusiunsiin
sudden death, progressive heart failure, Wae atrial fibrillation U

embolic stroke

agdlsfinnu deliiredsenunisfinwdeyaves hypertrophic cardiomyopathy Tu

aulnewazUsemalueunsiusanidaalduinay
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= ad o a a o
UNN3 WDAUUNITIAY

3.15UuUuN15398 (Research design)

nsANENgaUNAY ( Retrospective study)

3.252108U75n115798 (Research methodology)

Usz91n3 (Population) wazA29819 (Sample)

- Uszans (Population) Ao E:Jﬂwlmaﬁvﬁu hypertrophic cardiomyopathy

- f29819U52¥1n5 (Sample population) #® Qjﬂwﬁlﬂu hypertrophic
cardiomyopathy lTulsangauiaguiasnsal FlFunsidaseniounsaafinn
ms¥nuiuunginsuonismenuiaqinansal daud Weunnsau 2552 fs

LWMBUSUINAL 2556

ngunasilunisanidanidaaunfne (Inclusion criteria)

- Qﬂaﬂimﬁtﬂu hypertrophic cardiomyopathy fil#suns3fadensesnsunis
P393 BIUTIAOUNNTIAN 2552 anpusuIAL 2556 Tnan15itade
hypertrophic cardiomyopathy l9a1nn15%1 echocardiography, cardiac
magnetic resonance imaging (CMR) %38 computed tomography (CT)

- ®1gunNnIiniu 15 1

o/ = = . . .
ngnauailunsAntianaanann1sfine (Exclusion criteria)

' '
=) =

- freilindsndwdemlanunfiannsassuieldanannauiidu LV pressure
overload laun Anusulafingasess, n1sillniei3e3y, severe aortic stenosis
#39M13% infliltrative diseases 1@ cardiac amyloidosis

- JUreinnudeyaluafnuddliasy wavldanunsatiundese deyannsaiifsela
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3.3 nsiAndenudaljuanldlun1s3de (Operation definition)

Hypertrophic cardiomyopathy s n1siinisnanuiiloRalaeste ang
Tur19u94 end- diastolic phase NMUILINAIMAIOWINAU 15 HaAlUAT A 1
segment JulUln1539d891nA15v11 echocardiography, cardiac magnetic

resonance imaging (CMR) %38 computed tomography (CT) Tnedililanusaedue

A A

Igihene saisinen MAnanmmduildu LV pressure overload l#uA Armsiu
laings Ld';a%lﬂ, m'iﬁim’]aga%“ﬂ, severe aortic stenosis %#58n154 infliltrative
diseases L cardiac amyloidosis

Hypertrophic cardiomyopathy related mortality laun nsiia
sudden death, N15.@833ma0n ventricular arrhythmia, heart failure wag stroke ‘ﬁ
FuWusAuU atrial fibrillation

Heart failure laun nmgilaauivan lagldn1sitdaduniu Framingham
criteria

Stroke associated with atrial fibrillation l¢uA ﬁziﬂaﬁlﬁﬁmawaam \don
auotgaRuTINAUmINUIlaRURaTwgYta atrial fibrillation

Major cardiovascular events laln n15tAn sudden death, heart

failure/heart transplantation #3® stroke fiduusiiu atrial fibrillation

3.4 NIAUIUVUINARENN ke madalun1gudiaga(Sample techniques)
® Target population fg ;Eﬂ’aalmaﬁﬂu hypertrophic cardiomyopathy
. A V1 & .
° Sample population fe §U3glneidu hypertrophic lulsangua

Pnaensal Nlasunsidadevseunsiaianiunisihuluge weuunsiay

2552 DaABUSUINAL 2559
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YUINA29819 (Sample size determination)

AUIMIUINFIDENANYY §199991NASANWIADUNLITUAN Yoshinaga M et
al 2015 °

_Z%PQ
" (ady

N = YUIAUDINGUAIDENADINTT

o

Z = f1 Z Tseduanudeiuniessautivddy

- seduAIderiy 95% viiesydutiadday 0.05 fif Z = 1.96
d = acceptable error

- Tpumuunali acceptable error AU 5%

Q= 1-P

P = §n3In151d8T 30

INNITANWINDUNTUIDIBININ Yoshinaga M et al 2015 7 wun1sLdedin =

7%
~7?PQ
" ar

_ (1.96)%(0.07)(0.93)
8 (0.05)2

n =100

1NN5AUIN 92 1RIUIU UsEw1nssiu 100 AU
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3.5 YUABUIUNITAIUNISAVY

A yd‘

duAuterUiy hypertrophic cardiomyopathy 21059 1@ (ICD10 ) 970
qudvsndoudtan Tneluduaeflldsunsitedoviomnsainu daud
Weuunsneu 2552 89 Weusumay 2556 vamsidadelsandnuarlsniu
dufunszidou Wetuiindeyaitay Mdrmuinasinsdaidenyes

Inclusion criteria ey Exclusion criteria

o Aununudeyaiihe sudldsumaitadevsefamunisinvauiusou

1Y

Sunaw 2559 usiusndeyaduisluwuutufindeyaide Jeyame, o1y,
dugs, dmiin, Aaudiladin UseiRnneiiladuindons, doyanansas
Echocardiogram, sﬁlagaﬁ\lami@lﬁ’mL@ﬂ%LigﬂéuLLiﬂLMSﬂlWﬁ’]%@ﬁﬁﬂ% (83,
A55NEN warkan1s N LakA N1SEETIN, N1ILIILAAURNIINE, N1ILITILD

g, Msugnaneildeuiila, mstinangvasaionausdgasiu

IATIZYNA UDHIINITLESTIABALAITAANMELNINGDUNIII L ILBLNADALA DN

warIAIEUadNvilmAanIsI@e TInmas NSIANA LN NGDU

3.6 NM5359UTUYaYa (Data collection )

13 v 1 = 1 = v
WunusnteyadUlsnnvszilsugUisueniasnyseidougtieluy nan1s
MTI9NBIUHUATNITE97) HIUNNITUURBNIIMBSYRLsIne1Ua Tagly
wuutuiindeya Inediivdeyauariluiindoya Aodaiiunsidy
WU2e hypertrophic cardiomyopathy ML91991019398 Aaslasun1sitady
Y
hypertrophic cardiomyopathy 91111501533 echocardiography, cardiac
magnetic resonance imaging (CMR) %38 computed tomography (CT)

Tngnuanuwuy N1sikuInatulailaiesgngalslutieued end- diastolic

phase AVUININAIMIOWINAU 15 Haamns faue 1 segment Vululdy Ty

'
= =

lanunsaeduneld senedassinefiinanmmauiiu LV pressure
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overload laun Au dulafingusess, Nsilnineisesy, severe aortic

stenosis #50n153 inflitrative diseases LU cardiac amyloidosis
n1TIHadY left ventricular hypertrophy (LVH) 910 electrocardiography

(ECG) a3l on Cornell voltage or Sokolow-Lyon criteria 2

MInsanmedudesasieuiila (echocardiogram) Miedesdansanil
Vivid 7 GE-Vingmed (Milwaukee, WI) wag [E-33 Philips (Philips Medical
System, Andover, Mass) Tnefiiunmly EchoPAC wa QLAB software
Wieldlunsinssinadnads Tnensinseinsanisineg demundnues

cardiac chamber quantification #1731 ASE recommendation *?

N15913d8 asymmetrical septal hypertrophy 2110154 septal to free
wall ratio > 1.3 uagn153%98 apical HCM 21AASHUUNIAIVDINALLUD

WIAUSIUEIUTDY apex

N7Iady viaesdenauesRasiu Ae dUsEIRAURAUNANISTEUUYSEAM
LRuUNEU ( sudden focal neurological deficit ) $aUAUNITNTIVINNY UAZ
nInsIdnsdRaNRnesaues ( CT Brain ) saidnisdnauuwdiman i

@109 ( MRI Brian ) 1lin1531ads viaasiionausaasu wazliiine Sann

1% (%
Y

‘:1' Ao g Ya a a o A 1 oA " v
@uzuall@ﬂmm’ﬂﬂlﬂ@ﬂ?"mm@‘Uﬂmuu V]QW]lIEJ']ﬂ’ﬁﬂﬂ@%u’]Uﬂﬁqﬂi@LmqﬂU 24

9139 Y3aLReNI1 2497139 ( Transient ischemic attack )

AFINY Nzialaaual (heart failure) Tgnagin1sinadenny

Framingham criteria

Lﬁusﬁa;ﬂamﬂﬁm hypertrophic cardiomyopathy related mortality laun

A5LAR sudden death, N15L@8TINAN ventricular arrhythmia, heart

v 6

failure uay stroke AduWLSHU atrial fibrillation

\udayanisiiin major cardiovascular events laA nstin sudden

v 6

death, heart failure/heart transplantation 3@ stroke HduusAU atrial

fibrillation
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3.7 M33Aszidaya (Data analysis)

Hoyavhluveste flddudoyaidennnim wu we vdiaves hypertrophic
cardiomyopathy, nsiiusyiRnsounsaiidiulse, Useianisvuuma, n1sil
atrial fibrillation n13 LvH Tu ECG AustilaBufiunfism, doyanislden
wanstoyaduinnuuaziosas (percentage)

Hoyaviluvesihne AlddudeyaiBeUsina wu ey, drugs, twiin, deya
LVEF, LA dimension, LAVI, Akaidenn1sesujuanis fifinsuanuasund
nanadeyafmeriade mean uazdruidonuuinnsgIu , finsuanuasuuy

Liun® asuanadayanie Median (Min/ Max)

NAAOUAINULANAIITENINNGY tneldian1snsadialunsiwsigiang Chi-

square test ILay Fisher’s exact test

MFiATEiAINduiusyasikUsiunsinws N sainaulalagly

univariated Wag multivariated analysis 1n#8 cox-proportional hazard

v o w

method laA1 P<0.05 fladndtedAgnisada

winnsadiaulald Kaplan-Meier analysis IngAuuaneesening survival

Y

curve 14 log-rank test @3m1 P<0.05 foindltedAynsena

v o

ey sinseideyalaglilusunsu SPSS version 20 uay Excel
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unfl 4 WadAs1Zvdaua

Y

nansAnwanmaivieyannssdoudine ffiheaulneiidulse
hypertrophic cardiomyopathy 161 578 f52821a1AARUN153191 median follow-up
winfu 6.8 Y ftaeivihmsanwiiengiads 66 = 16 U o1etiesndn 20-29 T §1uau 4 Ay
(3%) 918 30-39 U 91U 5 AU (3%) 818 40-49 Y 91uu 19 AU (12%) 818 50-59 T
71U 21 AU (13%) 818 60-69 T 911U 36 AU (22%) 81y 70-79 U 31uu 41 AU (25%)
918 80-89 U 9117 32 AU (20%) 818 =90 U 913U 3 AU (2%) mqm?aﬁﬁ'mammms
vaslsAiniu ss + 17 U fhedulvgunwands 93 au (58%) Tlsasaundupnuiulaings
86 Al (53%), LU 39 AU (24%), Basnldeniafiu 21 Al (13%) wazlsarasnidon
duaIRUNIeaNRY 15 Al (9%) ﬁﬂmﬁﬁﬂssi’%ﬂumam%’aL‘fJu hypertrophic
cardiomyopathy 17 Au (12%) ;:Iﬂwﬁﬁﬂizi’ﬁﬂuiumam%’aLﬁ&l%‘imaauwé’u 13 AU (9%)
ﬁﬂwﬁgwmmﬂmmmmaﬂiﬂﬁwmﬂwma Taun ldfe1n1su1neuwansI9519NIENUAIM
AnUn@ 20 Au (12%) LiffernsuineuwanupnuRaunfiannnsesianauliniiiile 27 au
(17%) flon1siwilosraanisd 40 A (25%) 01M15hadu 11 AU (7%) ann1siduntien 33
AU (21%) a1 siduaununad 8 A (5%) 81n39alane 15 A (9%) Lay 8IN1TVaenLien
Tuauosiiy 7 Ay (4%) Aadesnsnaduvesdnas 72 = 14aeundl, danusulafing
Uu 130 + 18 fadlunsUsen Annudulaiindaans 75 + 12 fadumsusen fldiuguais
159 + 9 Wwufas tmdniede 64 + 14 Alan3a 5 New York Heart Association
Functional Classification (NYHA) LA NYHA class | 58 A (36%), NYHA 1l 82 au (51%),
NYHA Il 20 Ay (129%), NYHA IV 1 au (1%) fams1ef 1 Fogaiugiuvesiaelsandiuie

ey
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Number(%) or Mean+SD

Characteristic Total N=161
Age (years) 66 + 16
Age stratified by decade (years) [n (%)]

- <20 0 (0%)

- 20-29 4 (3%)

- 30-39 5 (3%)

- 40-49 19 (12%)

- 50-59 21 (13%)

- 60-69 36 (22%)

- 70-79 41 (25%)

- 80-89 32 (20%)

- 290 3 (2%)
Age at presentation (years) 58 + 17
Female [n (%)] 93 (58%)
Comorbidity [n (%)]

- Hypertension 86 (53%)

- Diabetes mellitus 39 (24%)

- Coronary artery disease 21 (13%)
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Number(%) or Mean+SD

Characteristic Total N=161

- Cerebrovascular disease 15 (9%)
Family history of HCM [n (%)] 17 (11%)
Family history of sudden cardiac death[n (%)] 13 (8%)
Clinical presentation [n (%)]

- No symptom but abnormal 20 (12%)

murmur

- No symptom but abnormal ECG 27 (17%)

- Dyspnea on exertion 40 (25%)

- Palpitation 11 (7%)

- Chest pain 33 (21%)

- Syncope 8 (5%)

- Heart failure 15 (9%)

- Stroke 7 (4%)
Vital sign

- HR (bpm) 72 £ 14

- SBP (mmHg) 130 + 18

- DBP(mmHg) 75+ 12
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Number(%) or Mean+SD

Characteristic Total N=161
- Weight (Kg) 64 + 14
- Height (cm) 159 + 9
- BMI (kg/m2) 25+5
- BSA (m2) 1.64 0.2
New York Heart Association Functional classification (NYHA)
- NYHA'I 58 (36%)
- NYHAI 82 (50.9%)
- NYHAl 20 (12.4%)
- NYHA IV 1 (0.6%)
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mﬂmamﬁmi’mﬂ?ﬁiﬁ/\lﬂwﬁ'ﬂ%aa@ﬂw hypertrophic cardiomyopathy WU sinus
rhythm 972U 147 AU (91%) atrial fibrillation 12 (8%) way pacemaker rhythm 371U 2
AL (1%) §Uedl left ventricular hypertrophy 9 nadulsifiiiladnau 2 au (57%)

AN519% 2 anwazeaulninmla

A15199 2 anvazaaulniiala

Electrocardiography findings Number(%) or Mean+SD
Total N=161
Rhythm
- Sinus 147 (91%)
- Atrial fibrillation 12 (8%)
- Pacemaker 2 (1%)
LVH in ECG 92 (57%)

HUae hypertrophic cardiomyopathy nnAulFFuNInTITeAudssasieuiala
9INN1TANYINU hypertrophic cardiomyopathy iin asymmetrical septal hypertrophy
type mﬂﬁqmwiﬁu 81 AU (50%) pure apical type 27 AU (17%) apical type with mid LV
involvement 24 A (14%) concentric type 26 AU (16%) localized type 2 AU (2%) oy
pure mid type 1 AU (1%) d@2u subtype morphology WU sigmoid subtype 19 Au (12%)
reverse curvature subtype 52 AU (32%) apical subtype 46 AU (29%) Wag neutral
subtype 43 (27%) AaABe interventricular septal thickness Wiy 1846 Hadlung
Aadeves posterior wall thickness Wiy 13+4 dadlung ;:iﬂwﬁfl abnormal papillary
muscle WiNAU 36 AU (22%) Qﬂwﬁﬁ resting systolic anterior motion LAY 77 AU
(48%) §{U187il significant LVOT gradient (1110031 30 fiadwns) wiriu 38 Ay (24%)
;E‘L'J’J&JﬁmmquLLiQGuaq??uﬁﬂﬂim%’a%l’a AU no/trivial 53 AU (33%), mild 77 AU (48%),

moderate 20 AU (12%), moderate to severe 1 AU (1%) LLay Severe 9 AU (6%) @:ﬂwﬁ
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aruuLsashuitilalasdalin 52U no/trivial 69 A (43%), mild 77 Au (48%),
moderate 10 AU (6%), moderate to severe 3 AU (2%) WLay Severe 1 AU (1%) ARae
left ventricular end-diastolic diameter wiffu 43+8 fadiuns Anade left ventricular
end-systolic diameter Wiy 25+7 fiadwns Anadswun left atium Wihdu 40+9
fiadiuns Aade left atrial volume index Wiy 25+7 fadlunsien1suuns Aade right
atrial volume index Winfu 22+11 fadwassen1s1uns Aade pulmonary artery
Wiy 23+15 fadns Aade medial E/e” wihiu 17+8 fiadwns Aadeves right
ventricular systolic pressure WU 37+11 fadiunsusen Aadeaes mean pulmonary
artery pressure WU 237 adlunsusen E:d:ﬂwﬁﬁ right ventricular hypertrophy
WINAU 96 AU (60%) ;:Iﬂwﬁﬁ right ventricular outflow tract obstruction 1y 22 Ay

(14%) 9915199 3 NANTSATIIAAULALIELTDUINLD

A15199 3 HANSASIAAULTLFLNBUNA

Number(%) or Mean+SD

Echocardiographic findings Total N=161
Type 66 + 16
- Asymmetrical septal hypertrophy 81 (50%)
- Pure apical 27 (17%)
- Apical with mid LV involvement 24 (14%)
- Concentric 26 (16%)
- Localized 2 (2%)
- Pure mid 1(1%)
Subtype
- Sigmoid 19 (12%)

- Reverse curvature 52 (32%)
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Number(%) or Mean+SD

Echocardiographic findings Total N=161

- Apical 46 (29%)

- Neutral 43 (27%)
Interventricular septal thickness (mm) 18+ 6
Posterior wall thickness (mm) 13+4
Abnormal papillary muscle [n (%)] 36 (22%)
Resting systolic anterior motion [n (%)] 77 (48%)
Significant LVOT gradient (>30 mmHg) [n (%)] 38 (24%)
Mitral regurgitation

- No/trivial 53 (33%)

- Mild 77 (48%)

- Moderate 20 (12%)

- Moderate to severe 1(1%)

- Severe 9 (6%)
Tricuspid regurgitation

- No/trivial 69 (43%)

- Mild 77 (48%)

- Moderate 10 (6%)

Moderate to severe

3 (2%)
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Number(%) or Mean+SD

Echocardiographic findings Total N=161
- Severe 1(1%)
LVEDD (mm) 43 + 8
LVESD (mm) 25+ 7
LA size (mm) 40 + 9
LAVI (ml/m?) 37+ 18
RAVI (ml/m2) 22 + 11
LVEF (%) 74 + 10
PA diameter (mm) 23+ 5
E/e’ (cm/sec) 17 + 8
RVSP (mmHg) 37+ 11
mMPAP (mmHg)l 23+ 7
Right ventricular hypertrophy 96 (60%)

RVOT obstruction

22 (14%)
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Toyan133nw1 wuiigUaelesu beta blocker 119 AU (74%), calcium channel
blocker 19 AU (12%), amiodarone 14 AU (9%) wag anticoagulant 40 A (25%) ﬁ&jﬂw
Wiy 26 AU (15%) MdSunsld cardiac implantable electronic device l¢un ICD 14 Au
(9%), CRT-D 2 A (1%) uaz pacemaker 8 au (5%) dxUelasunissnwidienisvi septal
myectomy 10 A (6%) kaglan1ssnwnaen15vin alcohol septal ablation 1 AU (1%)

= @
AITNN 4 A1FINW

A1519% 4 N155NWN

Treatment Number(%) or Mean+SD
Total N=161
Medication
- Beta blocker 119 (74%)
- Calcium channel blocker 19 (12%)
- Amiodarone 14 (9%)
- Anticoagulant 40 (25%)

Cardiac implantable electronic device [n (%)]

- ICD 14 (9%)
- CRT-D 2 (1%)
- Pacemaker 8 (5%)
Septal myectomy [n (%)] 10 (6%)

Alcohol septal ablation [n (%)] 1 (1%)
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]
v v dw

NAN1SANYIN1SLEETINNIUALAZNISLHETINNEUNUSNUNTE hypertrophic

cardiomyopathy

PINMIANAARUEUIY hypertrophic cardiomyopathy Wanun 161
S28LIANAAA1UN155NY1 median follow-up Winfu 6.8 U TgUde 16 518 (10%) LA new
onset atrial fibrillation §U3eLn heart failure 40 578 (25%) Haelasy heart
transplantation 2 A (1%) §U38LAAAE ischemic stroke 22 aw (14%) HUaeLin
ventricular arrhythmia 11 AY (7%) §U1eLiin syncope 20 Au (12%) dgdqededin 42 au
(26%) TneLdsdInann sudden cardiac death 11 AU (7%), @8Im0 heart failure 13 AU
(8%), W@uaIMNAN ischemic stroke 1 AU (1%), L@8TINAN malignancy 6 AU (4%), LEHTIn
91 infection 3 AL (2%) WATIINANMHDUY T 8 AY (5%) FeR51971 5 HANITARMN
N1355nYY

mmaﬂmﬁa%ﬁmﬁé’mﬁuéﬁumw hypertrophic cardiomyopathy finusan
ﬁqmiéfm heart failure (13 518, 52%) M11938 sudden cardiac death (11 518, 44%) way
stroke (1 518, 4%) AU Inednsnisdeiafiduiusiunie hypertrophic
cardiomyopathy WU $98ag 2 Ael 9n5IN151AA sudden cardiac death Wwiniusewas 1

Aol

A1519% 5 NANISANMIUNITSNE

Outcomes Number(%) or Mean+SD
Total N=161

New onset atrial fibrillation 16 (10%)

Heart failure 40 (25%)

Heart transplantation 2 (1%)

Stroke 22 (14%)

Ventricular arrhythmia 11 (7%)
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Outcomes Number(%) or Mean+SD
Total N=161

Syncope 20 (12%)
Death 42 (26%)
cause of death

- Sudden cardiac death 11 (7%)

- Heart failure 13 (8%)

- Stroke 1(1%)

- Malignancy 6 (4%)

- Infection 3 (2%)

- Other 8 (5%)

21guasn1sdeTInvadUrendunusiuniaz hypertrophic cardiomyopathy
U

o1gdefideTAnindu 72 « 16 (27-90) U n5tAn sudden cardiac death wuil

F01809us 40 Tduduld wasnuindulunquiaseny (eemwws 65 JAulY) Fagud 1

JULERY mode of hypertrophic cardiomyopathy related death WAZNIILAA Major

adverse cardiovascular events Tuusiaznguyt0e

lumsAnuililgUie 8 aulengtisundt 35 U lunquilnunisiia HCM-related

death Wity 1 Au (11%) lagiieeny 27 U ldediniioaInniie heart failure lagiian

left ventricular ejection fraction (LVEF) winiu 32% waglda@1unsasin heart

transplantation 07w wanaininisAnuillidnugUleienytesndt 35 U 1Ann1ie sudden
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v
S 1

cardiac death usiagnalsfinu lunguifthemant f§vae 1 aufiiAn ventricular arhythmia
Fansranuannsla ICD warlungudithe 11 fia sudden cardiac death Hu fihenaud
f1 left ventricular ejection fraction (LVEF) 11nn791 32% 1mg 2 AU (18%) & coronary
artery disease $2use {the 1 au (9%) 1#¥Us1 amiodarone waglifiaseilaaeiilasy
n1sld ICD

A heart failure-related death \inlalunatediens (27- 89 ) lngAnans
299 left ventricular ejection fraction Iuﬁﬂ’wﬁﬁa%mmﬂm’w heart failure WU 71%
(32-88%) #U7ed1uU 13 AULEETINAIN heart failure Tnenudn fUae 2 AU (15%) 4 left
ventricular ejection fraction ©e8n11 50% uag 6 AU (46%) i obstructive physiology 1ng
i left ventricular outflow tract gradient snndwSewinfu 30 fadwasusen lungy
fUaeideTinann heart failure {ifleiadsnes mitral E/e’ Wiy 22 « 8 Aadeves left
atrial volume index Winfiu 38z 14 §aA3nTeor313Mns wazAade septal thickness
WU 19 = 5 Taaung

A stroke-related death WU 1 Au 9nmsAnwdiadiaeeny 76 U i atrial
fibrillation with rapid ventricular response Iﬂaﬁgﬂwiwﬁlﬂﬁ% anticoagulant v
stroke

gﬂ‘ﬁ 1 wams mode of hypertrophic cardiomyopathy related death wazn1siin

major adverse cardiovascular events Tulsiaznguyageny

Age (Years)
FIGURE 1
|] 290 I

W W e W
W on B
EH e L

[ ==
I

I: 30-39

[]: 2029 |

<20

20 50 o o 10 20 30

Number of ] Number of
Patients MACE HCM-Related Death Patients

m SCD/unexpected mVT OHF/OHTX @ Stroke
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NYHA classification Ll,azn'lstﬁa%%mmQ’ﬂaaﬁﬁuﬁus‘ﬁuma: hypertrophic
cardiomyopathy

nieriaann 161 au e 21 AU (13%) 5§ NYHA class lI-V Tagwuiy
NYHA class lalduiusiunisiin HCM-related death %58 mode of death (p=NS) f5Ue
19 Ay (79%) fieglungal NYHA class Il 1im HCM-related death

UszaAn15iAn sudden cardiac death wag hypertrophic cardiomyopathy Tunsounsa
LLaxmiLﬁﬂ‘TﬁﬂmaﬂQ’ﬂ?ﬂﬁé’uﬁuéﬁUﬂﬂS hypertrophic cardiomyopathy

9Ny HCM-related death 25 au figflae 3 au (12%) 7iTuszdA
hypertrophic cardiomyopathy Tuaseuas way 2 Al (8%) dUsziR sudden cardiac
death Tuasaun$a Tunguiithe 11 aufiiin sudden cardiac death thu fifies 1 Audid
UseiRlumseuadulu hypertrophic cardiomyopathy #sen1siiin sudden cardiac death
melunseundindeu wiegralsfiniuanmsinull sy IR sudden cardiac death uag

53l hypertrophic cardiomyopathy Tuassuasalulsidudasefiduiusfunisin HOM-
related death

¥AvUas hypertrophic cardiomyopathy waznanssIandudsaztouiala waznns
Lﬁﬂ“l’i"‘)ﬂ%mg’djﬂ’wﬁﬁuﬁuﬁ‘ﬁumw hypertrophic cardiomyopathy

MMIANEENG hypertrophic cardiomyopathy %ia asymmetrical septal
hypertrophy type mnﬁqﬂwhﬁu 81 AU (50%), apical type 51 AU (31%), concentric
type 26 AU (16%), localized type 2 AU (2%) wag pure mid type 1 AU (1%) AUEIRY
Wu31 HCM phenotype laiduiusiu HCM-related death uag mode of death lnsdiade
Y84 maximal septal thickness Iuéﬂwﬂzjmﬁﬁmwhﬁu 18+6 Hadlums wull significant
resting LVOT gradient (1nnanvsewiniu 30 fadwnsusen) 38 au (24%) Aade left
ventricular ejection fraction Wi1fiu 74+10% 5U38 6 A (4%) fifien left ventricular
ejection fraction Wouni1 50% ﬁéﬂw 327U (22%) & abnormal papillary muscles 8e14
AsfimuanmsAnuESliny echocardiographic parameter fifauduiusaonisiin
NSL@BTIRAINNTE hypertrophic cardiomyopathy (A1 septal thickness18.4+5.6 fiu
18.5+5.2 fiaaluns, A1 resting LVOT gradient 50+32 AU 48+35 dadlunsUsen, A1 left
ventricular ejection fraction 70+13 AU 74+10%, N15WU abnormal papillary muscle

o w

17% iU 15% laeiian p-value WifidedAeysana
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Usz’a’ﬁms%’nmLLazn'lst?msTﬁmaﬂQ’ﬂaaﬁﬁuﬁuﬁ‘ﬁumaz hypertrophic
cardiomyopathy

nmsAnuftheianan 161 au SfUhelésu beta blocker 119 A1 (74%),
calcium channel blocker 19 AU (12%), amiodarone 14 Ay (9%) ﬁﬁﬂ’wﬁu’ﬁu 16 AU
(10%) l#5unnsld defibrillation uazan 161 Autdiheldsunsnwdensyh septal
myectomy 10 A (6%) wazlan133nwaeni1sii alcohol septal ablation 1 Ay (1%) Tu
sewieiiRanunissne wiegnalshmudalinuanuduiusseninanmssnwilaenislden
mslaides defibrillator W3on15¥i septal reductive treatment siansiinnsidedinves
Qﬂmﬁé’mﬂ’uéﬁumaz hypertrophic cardiomyopathy uenaniudlsadszsnsa Taua
LW ANEAUlaings Way coronary artery disease lifiruduiustunisdedind

duiusiunnig hypertrophic cardiomyopathy

N15.0% Major Cardiovascular Events (MACEs)

AMNNIANAINA1TINE TaeA1 median follow-up AU 6.8 U wunsiin MACEs
fiadu 84 wimnnsal (529%) Tugflheviadu 65 au (41% vesUssrnaiavun) Tneil 40
wansal (25%) WunsiAn fatal uaz non fatal heart failure Fesandsdfiae 2 audlésy
n15911 heart transplantation ¢2e UBNINTNU sudden cardiac death way nonfatal
ventricular arrhythmia YA 22 wnnnsal (149%) uazdn 22 wanisal (14%) Tdud n1sia

fatal waz nonfatal stroke IAgINANSANWIUNUDNTINITAN MACE Winnusesas 5 Aot

mstnedadefifinasionisiia MACEs

27M Kaplan-Meier analysis wui1 MACEs wuldunntulunguiinefifony
WINNIMIBINIU 65 T A1 (HR= 2.01 (95% Cl=1.15 to 3.5); P = 0.014), HU7einmAnd)s
(HR= 2.3 (95% Cl=1.36 to 3.98); P = 0.002), A1 body surface area YouNINVSaYINNU 1.5
M1319LUAT (HR = 2.0 (95% Cl=1.18 to 3.29); P = 0.009), NYHA class llIl-IV (HR: 2.6 (95%
Cl=1.36 to 4.97); P = 0.004), N33l heart failure \ueInsuansvedlsa (HR= 3.4 (95%
Cl=1.71 to 6.93); P = 0.001), LALAIENIINITLAUYDITNITUINAT 90 adsioud (HR =
3.0 (95% Cl=1.18 to 3.29); P = 0.006) mud#y Fauansluguil 2 Kaplan-Meier Curves

LAAIAILUS 6 AwUS AU MACE-Free survival
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;
=i . @ @ v .
3UN 2 Kaplan-Meier Curves wansnuds 6 auds nu MACE-Free survival
A 8 B
g
~4
o
2 p-value=0.012
8.
a oy e
o !
g .
0 3 6 9 12 15 18 21 24 27 30
0 3 8 9 12 15 1 2 2 7 B 5.
. Number at risk
"m"‘:'és"’;, 62 6 39 15 10 5 4 3 1 1 0 Sex=Mio 68 63 43 21 14 9 8 3 1 0 0
Ago ~ 65y 99 83 42 24 19 14 9 3 1 0 0 Sex=Female 93 80 38 18 15 10 5 3 1 1 0
Age <65yr ----- Age = SSyrI Malp ====- Fomalo]
c ¥ D &
2 ®
o p-value=0.008 'S; 4
1
2. L 2 = p-value =0.003
= > 1
2 9
______ :
& 1
N o ) !
o § N
o
8
0 e LG 2 i e 0 3 6 9 12 15 18 21 24 21 30
Number at risk Yours
Number at risk
sorela 1 & W W e 1 8 NYHA I 140 125 73 37 28 19 13 6 2 1 0
¢ NYHAmw 21 18 8 2 1 0 0 0 0 0 0
o === BSAS15 [ NYHA Il —---- NYHA IV
E F &
w w
2 £
o o
3 P p-value<0.001 8 | - p-value =0.002
o ‘I o 1
b1 1 e B e
& ! Q] !
o 1 P 1
: A
1 1
2 : 8 !
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 3
Years Years
Number at risk Number at risk
HF=no 146 130 75 38 20 19 13 6 2 1 0 HR=no 149 136 77 37 27 17 13 6 2 1 0
HF=yes 5 13 6 1 0 0 0 0 0 0 0 HR=heartrale>90 11 6 3 2 2 2 0 0 0 0 0O
[ NoHF —--—- HF | [ No ----HR>90 |

IINMTNATILINNAIUST WU Srsnssiuresialanuinndy 90 asssieunii

(HR = 3.05 (95% Cl=1.44-6.4 5); P = 0.004) kazn15il heart failure {Wusin1suansvadlsa

(HR= 3.26 (95% Cl=1.40 to 7.57); P = 0.006) Wuilaseia

Tumnsnen 6

v v

UNUGADNITLAAN MACES A9bana
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A15199 6 AdLUsSNaUNUSAaN1SNA HCM-related death wazn1siin MACESs 19430

HCM-Related Death

MACEs

Univariate Analysis

Univariate Analysis

Multivariate Analysis

Variables
Hazard p Value Hazard p Value Hazard p Value
Ratio Ratio Ratio

Age > 65 years 0.78 0.66 2.01 0.01* 1.56 0.26
Female 1.24 0.65 233 <0.01* 1.47 0.25
BSA < 1.5 m2 2.03 0.11 1.97 0.01* 1.56 0.15
NYHA [1I-IV 1.36 0.58 3.00 <0.01* 1.48 0.31
Heart rate > 90/min 2.56 0.07 3.05 <0.01* 2.29 0.04**
Family History of SCD 0.88 0.73 1.03 0.94
AF on ECG 1.83 0.28 2.05 0.05
Heart failure at presentation 1.32 0.59 3.44 <0.01* 3.26 <0.01**
Maximal septal thickness > 25 mm 1.15 0.80 0.97 0.94
LVEF < 60% 0.60 0.36 1.75 0.12
Septal reductive therapy 0.58 0.59 1.12 0.65

AF = atrial fibrillation; BSA = body surface area; ECG = electrocardiography ; LVEF =

left ventricular ejection fraction; MR = mitral regurgitation; NYHA = New York Heart

Association; SCD = sudden cardiac death

N13LAn sudden cardiac death iag Nonfatal ventricular arrhythmia

1‘14&3’1]38 161 AU WU sudden cardiac death %38 nonfatal ventricular

arrhythmia Y198U 22 Al (14% 1nUsze1nTyiendn) Inen1siin ventricular arrhythmia wu

lunquiUleiienytosunndu (¥399189 20-29 U) Wislfieuiunisiin sudden cardiac

death fiagu#n 1 uenaniueas Tunduiens 22 audl ke 7 au (32%) lasu

amiodarone Wazgthe 9 Ay (41%) lasunisld ICD

A15unA fatal wag nonfatal heart failure

INMIANYIE WuN1SLAA fatal wag nonfatal heart failure wulugUaevisdu 40

AU (25% nUsernsiavianlunsine) lnenguengueinisiin fatal uag nonfatal heart

failure TuASIEAEITUNITAA heart failure-related death lnaiiinlaviateeiseny (20-89 )
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WAz Uefiin heart failure 113 40 Autl wundleUag 13 AU (33%) Min heart failure-

related death

N15LAn fatal wag nonfatal stroke
1347 fatal wae nonfatal stroke wulwgthevisdu 22 A (14% vo3UseyIng

lunsfiny) lngain 22 auiliia stroke U U3 1 au (5%) MdedInain stroke BoNIIN

ganuinniaidin stroke nuldvseluuldnfiongnus 60 U 1uduld dawanslugui 1

]
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unil 5 aUsIEHa AJUNANTIVY uasdalauaue

5.1 aausiena

n5ENEl L UNSANYI A NBAENI9ARTN NAN1TRTIPALEE Yo UL
wazkan1ssnwIkazn weInsallsalun1g hypertrophic cardiomyopathy luuszainsine
FeluwedsreanunisaneiudunneululsemelnenasUsemalue@ons Jusanidedla Tu
= g ¢ v & a A
ns@nwildunsfinughslulsmeruiagmainsaidadulsmeruianfegivessemne
IneuazUszmnslunmsinwdnlnaidungudiasasey
nansAnwTd1ABINsAnYIRlaLA

1) miﬁﬂmﬁwu5mmm?w%"3maa§ﬂwL‘vi’]ﬁ"u 26% lunsAnwil Ine 60% vos
ﬁﬂw‘ﬁ'Lﬁa%"‘mL‘fJumiLﬁa%‘imﬁlﬂé’mﬁuﬁ‘ﬁumaz hypertrophic cardiomyopathy

2) msdnwiinunsdediediduiugiune hypertrophic cardiomyopathy Wiy
16% vosUsznsiaviae Taednsnsidediniduiusiunniy hypertrophic
cardiomyopathy Anlusesay 2 Aol

3) nsPnEINUNaEsTIneIn sudden cardiac death Wiy 79% wesUszanng
Waun TnednsnsEeTinein sudden cardiac death Andufovay 1 del

4) msAnwEnRUNEAR MACE Wiy 41% veslszennssanun lnesnsnisiie
MACE Aniduieeas 5 el

5) auvgesnIadedinfinusniiaalunisfnuil 1¥ud heart failure with preserve
ejection fraction

6) thnuszanamisluamvaansinuil BT heart failure Tusvoziia
fanuenisided 6.8

7) Phenotypic expression U89 hypertrophic cardiomyopathy ﬁwumﬂﬁqﬂiu
nsAnuiine asymmetrical septal hypertrophy Wag non-obstructive type

8) Apical hypertrophic cardiomyopathy wulduszanamilsluanuvesnisdneil
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Uszanshun1sAnen

a

Usprnslumsdnmifudiaslulsmenuapnasnsaidadulsmenuianfond
voaUsmlng Fafulsznslumsfnuifanannguiitheveslsmerunaniogd us
oehdlsfmuithedniuginnmsinud @eudu 87%) Wufithelildsunsdsiadion
Snwdaidlesanlsmenuiadu engindevesthevemnisfinuniviiy 66 « 16 T &
wnnhorgadsvesrsnumsinwlunguauldiedoneuntiions koo et ol waw Lee
et al 8 uazlunsAnwweslszimanens funnwuengedsvesUssnsitesndn lngly
mMsfnwveslsmeuanfenivesmisms Yuan danadeengsening 30-35 T 10 519 lyyay
fimsanwvedlsmenunanlilylsmenuanfenivemsnsiuan Janedeenysyning 41-
59 10112021 prsfimsinwiiiidnaievesogusernsiiunninsinududeuntien
Hounnndssrnsvesnsinunidosdiongsue 18 Pauly Tuvasiivisnmsinuioumiig
naufthefdudingiude uenanidmsfnuiiifthe NYHA class IHV iy 12% 39
TnalAeeiu community population -based studies Iu‘[iawmmamaagﬁdawﬁﬁﬁ
Kofflard et al. 18, Cecchi et al.? , McKenna et al. 2 wag Swan et al.’® lasieauly ua
oehdlsfimumsinuaduivgvemitedsuasszmany Tunn™ 1016 19 Tnalamzngy
Iﬁq‘wa’mWamﬁaqﬁlﬁimmudwwuﬂﬂaaﬁﬁ NYHA class lIHV #3107 (18-62%) &4 patient
selection Wag referral bias WWutladeniaivilyinanisinuluusazngulszvinsiinn

nannmany

Hypertrophic cardiomyopathy phenotypes

MnMsAENE W asymmetrical septal hypertrophy Mﬂ‘ﬁqcﬂ Tagny
UsEanaupdanieueUssannsienun wonanideny apical hypertrophic cardiomyopathy
WeThdu mixed uay pure subtypes Uszanamilsluanuvssussmnsiavan edndiuvos
apical hypertrophic cardiomyopathy Iumﬁﬂmﬁiﬂé’lﬁmf‘ﬁ’uﬁﬂmﬁawﬁwaaﬁﬁﬁug Tu
druveIn1sANYIVeIIUNU apical hypertrophic cardiomyopathy 11037 (40%) Tuveusd
MMSANEIVOUNIE LU uagelusn1 wu apical hypertrophic cardiomyopathy Heunin
Anu 24%, 12% uay 3% Audru’ 242 fay apical hypertrophic cardiomyopathy 4
lailsmuvosudlutssrnsdiuniby uidmumnnludssrnsyidug vesedriuds
Uszmalnedndae nsAnwniny significant LVOT obstruction 24% vesUszannsiavian 39
TnafAesiuseaudeuntiives Maron et al.l! Tuunizd Lee at al® way Kofflard et al.26

F18UNITNY significant LVOT obstruction Aunnn
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[

nsdeT3afiduiusiunie hypertrophic cardiomyopathy

MNNSANETE NUSMSINISIAA HCM-related death Sidnvindu 16% Tne
HCM-related mortality 9asn1sfnunidnafigsninnsfinunountmeseisn g
THwiu uagdu’ & 101019 ygadnslsAnunisiin HCM-related death vasnsanwnimuld
1oen11N13ANEYYT community-based study v99 Seiler et al.!” way in-patient study 89
Romeo et al.'® §s51891un194An HCM-related death 157 19% way 22% augdidu $ns
A15LAR HCM-related mortality vesnsAnuiitawindudosas 2 ded Fdndifoeiu
mMsfnwneuntaesssnaiu’ winusnnndloSsuiisuiusnsnsdeiinainanie
Wilawaznasndenued non-referral center 11921 27 Tpafishsinisidedinainnzile
LALMADALEBNBY non-referral center ¥eansANYIABUMTTRAYINAY 0.6-1.3% sod!o
21,22,21, 28 i e figmsnisideiinann e lonaznasnidenves referral center vo9
nsAnwIReUMELAWINGY 0.8-3.5% siatith 1517 23 2931 §aanngumnenauesnisineng
mMsvdeTinfiduiusiuniieg hypertrophic cardiomyopathy fuansafuluusiazns@nu
desnaruuanisiuvesUssnnslunguiiviinis@ing uumsnsdnniuandeiiu uag

Ao LV Y

MAnANLYBIMAN Sl NTEETInNdNTLSUNTIY hypertrophic cardiomyopathy

o

MnmsAinutinui amddyeamadeTiniiduiusitunne
hypertrophic cardiomyopathy léika heart failure (52%), sudden cardiac death (44%)
uay stroke (4%) MUy Fainsainnisdnuineuntiives Maron et al. ! l9isga1uin
sudden cardiac death uamnvesmsdeTiniiduiusiu hypertrophic
cardiomyopathy ﬁwumaﬁqﬂ %awuqaﬁa 51% lunisAnwnountd Gseradullan
Usernsadugvesdnuiifuduasiigeongluraeiinain sudden cardiac death
dunndfmuluysernsiiongtion’! Tusasdeafunnmsfnwinuinsdedinan
heart failure wulugsogiivannuas (27-89 9) SslndiResiunisfnwdeuniindves
Maron et al.'! wipgndlsfnu lunisfnuiiiaefidedinann heart failure wumnlugitae
907y wenanisemuimilluaumesithefiaeifn heart failure Hu 1AsTIn91N heart
failure Tnglunguiftaofidedingae heart failure & 85% ifunsideTinfiinann heart
failure with preserved ejection fraction waziin11g diastolic dysfunction 5968

nN1347in fatal wag nonfatal embolic stroke WU 14% YasUsyyInslun1sing

1 uwarnusnnlunguiiegeeny delndifgaiunis@nwineuninves Maron et al.!! Al

enuIdnnuMTin stroke Tungudiisgiengiduiu 3nnsanwdnugnsinisiin
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stroke fishAauszana 0.6% vesszansmua Ssoraduldind subclinical atrial
fibrillation lunsfnwneunthdseransannniumsinuidviliiiheswaunidsitan
Fowonsiinvasnidonluaussgaiunazlailéiu anticoagulant 1reu vilvidlaniaiin
stroke I#i1nna1 Fsms@nwinoumiives Wilke et al. wuinn1siiin subclinical atrial
fibrillation @w1sanulause LLasWUUszmmﬂ?mﬁwaaﬁﬂa&Jﬁﬁmw hypertrophic
cardiomyopathy %ﬁlumsﬁﬂmﬁﬁﬁﬂwﬁﬂu atrial fibrillation SauAusnEuwiiy 8%
Turnedinmsinwineunthsenutaeid atral fibrillation ReususniFudissewing 3-10%

YaaUsEuNnsAAnEA 10 14 21, 27,30, 32

N340 sudden cardiac death

9n35IN13LAA sudden cardiac death w83 U38 hypertrophic
cardiomyopathy 21n community-based study AsunIWULRININIOLINAU 1% siaU™°
Maron et al. 189748R51M7E8FINN sudden cardiac death Tunguuszannsiidne
Wiy 0.7% #ed™ dmun1sAnuinudasmaiin sudden cardiac death Tufftas
hypertrophic cardiomyopathy fidwiaiu 1% sied Felnddestunsanwdeundnii
UszinadUuvos Maki et al > §3a23iuAnA199838m51n5iAn sudden cardiac death Tuus
aznsAnuiuiounnausandiwesszrnsluuiaznsding, sasnisld internal
cardioverter defibrillator (ICD), SnwazaasUszansfiviinisAny uaz hypertrophic
cardiomyopathy phenotypes ﬁausl,umiﬁﬂmifwu sudden cardiac death ﬁgﬂ?’{u 7% VB3
UsEnsTiavn uazn15ifn sudden cardiac death vasnsAnwEnUluginetsegaus
40 Tul Taonslaimuguasiifiongtiosnds 35 YdeTInan sudden cardiac death 819
Huldidosnlunmsfinuiliiuszannsfiengtioandn 35 Ududwauditios (8 AuanUszwins
VaAY 161 AY) e?fﬂu;ﬁﬂw 8 AUl 1 AulEsTInan heart failure with reduced ejection
fraction LLazﬁQJﬂ?EJ 1 AUTOATINAN sustained ventricular tachycardia Lﬁaqmﬂé’ﬂw
1¢5unsTd 1D wrounth Tuffihe sudden cardiac death WaAuduau 11 Aull wutiihe
9 au (81%) hiflornsvedsardedionnisiissdnioshdunoude®in Fwndendeiuna
msfnyIneuntiiives Maron et al. fiwuin 70% vesitaslumsfinududiu NYHA class I-
Il youztAn sudden cardiac death!! fthefiiusyiaauluaseuniudeTindeunduny 9%
SUENQﬂaaﬁa%m%ﬂaé’Lﬁaaﬁumiﬁﬂmﬁawﬁmm Seiler wag Shapiro!” % usgswutiesnin

nsAnwIneunini Fsn1snusasinsiuseiRaseunsudu hypertrophic cardiomyopathy
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1139 sudden cardiac death AdagnIlun1sAnwId® 18 22 2731 519ii19auNAINAISARNTDY

Iiﬂiuﬂfjmg’laﬁﬂwﬁlﬂu hypertrophic cardiomyopathy Sitieglulsginelne

N13LAN Major adverse cardiovascular events (MACEs)

Tuns@ineniinu MACEs Andu 41% vesitreviiunlugisianvesnsiney

'
= o a

nssnwaaey 6.8 U lngnusnsinisiin MACEs sduaidu 5% med F9nsiniad
MACEs 299n15AN¥ENINAIINISANMINDURLENTEY Yoshinaga et al,, Ho et al. kag Lee et
al.™ Fasea1unsiin MACEs lugthe hypertrophic cardiomyopathy 1391 24%, 19% wa
13% Tu@du u uagldniu audiiu Fruunnsneiuees MACEs LagdnsIn1siin
MACEs Li991191nAULANANAUTIUTEINSNINNA5ANY N15SNWINaUn Lagn1slia
ALY MACEs Tulsaznisane dslunisAinenillasiunislasu ICD therapy dwsu
sustained ventricular arrhythmia k8015911 heart transplantation ﬁ’u;ﬁﬂaamﬁfmﬂu
MACEs #38

Tunsfinuniinudy ghendenguinnimsewiniu 65 U, iangs, body
surface area NURENIVSOMNAU 1.5 M15196095, NYHA class -V, A58l heart failure 10u

N v ) o A ' & a o & o A
9INTuansvedlsa, MslnTINseuYesiaIlavarininInnd 90 asssiowy dutduladen
duiusiunisifin MACEs Tnefinnsdnwineuniintues Kubo et al.** inudy fUegeens,
wAndls uar NYHA class Il Butladenddglunisiiannzunsndounailanaswasnidon
nulugie hypertrophic cardiomyopathy dwsunis@inwil Wielnsendudsnyiiuys
Y ' o Y Y] P ' & a & o o w 1 a
WAIWUIT NTEBRTINITUYeNlaNLINNIY 90 AssauTllutladudAysonisiin
MACEs @sanisfinwitlativayusanisfnuineuninved Gwathmey et al.* find13li
Aa v o A g ] a o8 Ya . °o 8 ¥ a a £

amendniswuvesinlaniiiniiuadvinliin calcium overload yilAARNISHNTUYOS

end-diastolic calcium ion LAA incomplete relaxation wagan active tension Iuﬁﬂ’mﬁ

Ju hypertrophic cardiomyopathy

5.2 d3Una

Hypertrophic cardiomyopathy Tutsgwinsing danuguuswedlsantaeniinisinm
Aeuvmin fUigUszanaassluiivesn1sfinuyiin major adverse cardiovascular events uag
nildlunnvesUrededinluyieinniunissnyiaien 6.8 U @9 hypertrophic cardiomyopathy

= 2o v a ) = [ v = = .
phenotypes va9n13AnwtlnaLAsIiuNIsAnEIneuntnveslszmalunIUiows Tng major

adverse cardiovascular events wag/viansLdeainuss hypertrophic cardiomyopathy Tu
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Use¥nslneiinan heart failure with preserved ejection fraction 1 n91gn wazyUeNilens

v W

nsiauresilalurueRninInnI1 90 ASIREUIIENNUSAU poor prognosis

5.3 W3guigunun1sAnEINaunlIil

nsAnuidunsinwusniivhnsanen hypertrophic cardiomyopathy fidnenis
Snuaigmnanadn nan1snsiandudssasriouiila wasnansinunfidnuluuszansine
sudadumsfnwusnlunquuszwaedenz Jusanidesld
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