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HR 95% ClI (o[

HERME 3.61 1.04-8.11 0.04
BREED 21T 108X 9.13 1.80-166.3 0.004
Vo580 r-J [EkE (> 90 ms) 3.82 1.02-24.7 0.04
Sk 0.89 0.18-16.3 0.92
DREME)DEEEE 1.61 0.25-6.02 0.56

SCD #&3A & D K& E 1.83 0.58-5.54 0.29
FHBE B 1.54 0.17-4.21 0.60

TR B DR EB S E 2.99 0.16-15.4 0.37
KR ST EH 1.29 0.03-32.6 0.86
KFE STE S + TAEFEDREHBHE 5.45 0.30-27.7 0.19
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VELIES R & R e e

HUAMAEROREREGTFTCHDUMNaF v IVICIE, aFPTIZy b
(SCNSA) DA DS LIHTI1I=y MSCNIB)DEEEESNTHY, IL—F
VEBEGEFRIV)—ZUTD[RRICEDOTIND. LKL, bhbhh'ThETIZITD
TEBEEARER - RAFERZR D15FIDETFEMCTIE, SCNTIBZEBMEAFIEH
IH 1D COBBIIEERD 11HRBRT, RPEXH 4HRISEERR
ARIXDOREREZHD. DERICIE Brugada® ST ERISHL, EIVHAZ RETH
leMieofz. WERBEEALIELRTDEIVY VAEBRBNICZR V) —220F
S, MR =TT AN ZEERLUERLIEEZS, SCNIBOI AL
TPN)I—=232VIBBMERD. COEEIITSRADT / LT—FX—2
(gnomAD) ICE§RIZ7E <, in silicoteeFRAITEBME RIS N, RARFTDERERZE
EElEn/c, LHL, ZOZRITERATRDOREGENZVRERTHELS, BESE
ThEBHBRTHDZENHIBELEE. LIEeA'DT, SCN1B-V158MIZZ D%
DEATXDRATIIHRNEHRIND. DEDIHERN S, SCNIBIZABLLEHH
RANDRAFEDCHILEARBIRDBNLBRERETFCTIIEL, HELREDMDZELT
H, RRBBOBERTZSHE T, BEICHYMEETITDIHENDHD.

V. AR,

0 &I

R !

O NaF v R OVIZFLEIR R B &

O NaF v A OV IOl ig o 1 B FE A2 45 14012
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COLW NaF v ANV RS S a7 2= b
R BT 2=y bEa— FT 5 SCNAX
SCNIBDF%HesE LM "1k, TN % TIZ Brugada
JiE £ B (Brugada syndrome : BrS) < 47 VO s (=
3 [ 9 (progressive cardiac conduction defect :
PCCD) % & O B BIZEARENR, RIEETRA 4
SEMEHRE (sick sinus syndrome : SSS), FBEVEC B
) (atrial fibrillation : AF) ®JEK & 7 5 Z & A3k
EhTws Y Zm7zw, SCN5A & SCNIBIZ,
NS BIEUAEIIRON —F VBIGFA ) —= >
TOMGIZ T o> Tw5b. SCNS5AX SCNIB DI hg L
RMZEFITHRNT % NaF ¥ A VR T 24 L
72, S FSFE LERBIM LIRS EEMEARNRE B2
O NaF v 2V & T 2 V.

LA L SCNBAZE 53 5L DA EENRAE 1 T Lk iy
I RO B0 LT, SCNIBERIZHiTd
%% Hlz1E, BrSiZB T SCNSAZEHIE 11~29%
DETHR O 5 HS, SCNIBZE$E13 1% A iim O %
FETLA%W?. PCCDR AFIZBVTL#HIEIESH
A5, WiTHrY., I TEETIE, EWKRFES
T B AR TR AN IR E B & R BT AT o 7
SCNIBENi &R 2 T, SCNIBH EFEEA MR
DIFHBIAT & LTRYNEPEMRET L7

I. % ik

MR, R RF 5 FAEBE R 212 Cltfa
TARHT 247 > 72 BrS (38944), kM SSS (3344),
KB E 7Ty 7 (RIEME AVB) 434), RKIEE
PCCD (2244), HessthO=2MiEh (26 44 ) 12 2
T, RE R JRICEE % S O MIEBERE] (24) Th - 7-.
TRTCOBHEI I HRAy7+r—2Farker b
ZVF, KRS MmERD S 7 2 2 DNA 2153 C, #fs
TR R FEM L 72, FEATIE, O R B 459 A n T
DELY ) VRN AZ ) == 735, kil
=2 A% )V SeqCap EZ, L iE= 7
S-1-10

Y — A 7% %)V SureSelect v6 & il I L C AR L,
HiSeq2500 T3 — 7 T v A1 & Hif#t%, SCNIB%
Bx ) TRREL. R REE 138
LRG> THT o727 L7223 7 2 b
i, HRANY) Z =3 3 V7= X—=Z2OH I x
T4 ANV AHINY 7 2K]PN & Exome Aggregation
Consortium (ExAC), Genome Aggregation
Database (gnomAD)IZBWT, ¥4 F—7 VIV
JEAS05% LT b o2 L, #aeFl 7 v
A & Polyphen2% FHH\WTC, Hohos/znN)7 b
D in silicoBERET M Z 17> 72. Z D%, 3130 Genetic
Analyzer #ffi~7: 4 L7 by —27 TV AHEIZE 5
T, N TV POFIERMER L, KRBT 21T 72
INODWSEL, KA RRET A MMAHEARZES
THRBE/I-DOHITHER L7z,

M. # xR

BrS, #WEME SSS, RKIEM AVB, KiEM PCCD,
R O=EME) 2 AbR 725513412, SCNIBL
TN T v MIBDONLh o7, UL, Z2R5E
RE2EDDOIEBEIZSCNIBDO I A& ¥ R %R
V158M % 26 7.

1. SCN1B-V158M DO FixE & EERRDFM

FEunE AR e 1R . RIE 2R
FWIE QOB 17 0%, ML 447%, THIZ 36 7%) 23 -
7ee, WEAHLEINZZ LX), BRI
HREBLIOCLEMNEFT IR (E2A), BV
A4 = FEMRETDH Brugadal! ST FHIZFHER S
NZrofz, BEREHZENRETH OEMBNIFHTR
ENhosz. BRI OLERBEFEIIAONE 2>
7z. (X 2B)

2. SCN1B-V158M DT

SCNIB-V158M i, AN -3 a3 v 57—%
NR—Z 2KJPN % ExAC, gnomADDW§IZd Rk
BETH o7 InsilicoDERBERETFHN T 0 7T 4
Polyphen-2 Tl Probably damaging (3ERsH 3 -
EDEOREMS D L) LT s N Ll K
R 2 AT o728 2 A, BRIIBICHEE S, 28
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BIEFTHEZ LZRTRRLEON LN o7
V. & =

HIEMEEEAEROREF TH 5 BrS T,
SCN5A 7% ZEHHIZ 23 0 B AR T A3k S vt w
%. SCNSAZE S/ BrSHHE DK 11~29 % (2 [l 7 &
N5—7T, KD D 2BIETF IOV TIEIER I
T, RERTOMEDZ L0, wRELEEOR
WD THisZ2 73 7 >~ b (private variant) O W gk
REETERWV,

it, SCNIBL 7)) 7 ¥ Ma24ERL, BrSt
HOETEAREENR - 220R5E & ORI % M L 72 EIRR L[]
WMgerssksnsz, CoMETHED LN 6Ho
L7NYT7 Y09 B, ES7TQZERIX gnomADIZ &
e, —BEEEICH 012%DEATHDLND L
V. BSSOAWRFEEZMIZI% EEL A>T,
BAIZTAZY ERTQIZ LY BrSEFHIET 5 & 1EFE 2
12 Wiz, in vitro FZER T Na F ¥ & )VHEHE 2 3228
KB EPMEESNRTVE DD Y, ESTQITIE
BrSz b 725713 L0 A v SRS ET T
Sh7z. 7 ZoEEILEZTHA BrSiE
BBV THRDBHEEICR O - 72 WITOX 4 &
X, o7 OERBEPFTRIEI FUBRALF UL
VABRTHA. Fre v ABRTIE, HIAEL
ek a R LB 7 I ) BES SHE bR S 72
B, —RICIEEORBELEL LT EERZLN
5. LaL, —BEwEIIBIT 2 WITOX Z RO B
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¥ §F —— 3k Brugada BUSRM O EMEEN T B U R SIS AE | BENT JO—FICDOWNT
(BEEER, EPS, AT—FIL7 JL— 3 vikd)

R Mg R BED 2 N B0 5 il B TS O RE D
k3o o d1 Pk

goa 4 RS RREd RIE W
WA —RE s R EAR
AMOHE OBH S MERE FEHRHE

(BRI BEEMIOE (CAS) TS, REIBHBERE (ERS) CEKISODEME(VR)ZEL, Z0T
WD 12FBLENTRHBEN®B(ER) /Ny —2Z5HEICROD I EMBESINTNND. —F, K
KD ERSICEATDWMETIE, ZOZL TCEEBFIRARNNMEITINTES DT, BEETERHFED
BEICIVUEMMVEEERAL TS, ERSICCASHEEFNTLDHEMLHD. SEhh
bhnld, MUEZESICERN\Y—2VZFTDHER M OEMBENICHSITD CASBIKIDEEEZ&EEIL 1.
(FEERBRITRESEICERNY—2Z2T DR M OEME) 346 (314 3046), VFIFFEHIEER
46.9+ 158 ZNRE L. EHITRENDHRERRIIRDT, BEBMSERACIIEREES
ROIEH . 346FH 1361 (38%) 13 CAS (BEiERFRARZE 86, VFIROMEBEZHD STLR
561) &EZMiE iz, CAS136I/ 541(38%) IE VFIZHKTT L CTHEERERDT, EAEMRMED CAS
THhole. BUDBEBBFRABNEUTH D12 2161(62%) IFERSEEZ H5N/=. CASHITIE
VFEEJU , ERSHITHESNTE/-AENG DROEBSMENSRDON-. FHI 92 hBD T +0—
7HHF'3':F' , MBODERICKDBULABENL SN CASHIIFRERERE CHOL. — 7,
ERS21@U¢4f§”(19%)tVF@§%EE 2, ¥V, ORI =), XTYIJILOART VF
pElE s, [(#Ew] VFORENLH Y, TRIEZFEICER/NY—2ZFTDHCASDSS5, #140%
I VFEFICHBNE R Z RO B WEEREME CASTHY, CNOIFERSEEEZINDTREENHD.
CAS & ERSDEEAIIRL D, BREHAREARZT, BEZERNITDIIENEELEEZD
nr.
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The Significance of Coronary Artery Spasm Diagnosis in Patients with Early Repolarization Syndrome
Tsukasa Kamakura, Kenzaburo Nakajima, Naoya Kataoka, Mitsuru Wada, Kenichiro Yamagata, Kohei Ishibashi,Yiko Y Inoue,
Koji Miyamoto, Satoshi Nagase, Takashi Noda, Takeshi Aiba, Kengo Kusano
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JE Brugada 255 IEDEHBCX T Y A TFHBLBE | R T0

—FICDWNT

(8E=HER. EPS, AT —FIL7JUL—Y3vigd)

SR B R IR IS BT B I B R g &
OB FEIE ) A 2

A B fRE
FGHEZ  WATFEIR  HhllER

(B2 R2HIE» WAEIREf (early repolarization syndrome : ERS) |d, B3 RE&H#ZER
SRAMER I NDREREN OSREICHTTOEHE) (ventricular fibrillation : VF) % F1iE
ITBDZENZ. EZBARRET (baroreflex sensitivity : BRS) 13, REFMDEIR Bk
BRHEERMIDEEZEZONT\DH, ERSEBED VFRIE) X0 EDEEE K]
LIcRE1T, EEBNVHBERURLESKL. [BE]I2006F 18hw 2017F 2H
XTIS, RAKRZMBERRICH LV THEIAAEPR#EN 25 (implantable cardioverter
defibrillator : ICD) ZfEIAATE 11 2D ERSEEZT SR E Lz ((FHOERZEER : 53 +
45718). 7TZL 7V VERICEDBRS, RILY—LDBRZER NV OIAZE (heart
rate variability : HRV), XU 'PI-MIBGLEY Y F IS5 T 1 =T LIE. [#ER]3
ZHICDEIAAEICVFBREDEOIC, ICODDBEESZFER L - (VFBEE).
BRS{EIZVFBE CIIFFBEVFEBR) JWERICEND/(13.5£2.3 vs. 8.4
+ 2.0 mmHg/sec, p= 0.006). HRVIZ, BEBICHN\TEEREEROEN D/
(HF : p=0.48, LF/HF : p=0.92). "ZI-MIBGLE > Y F IS T/ BRAEBICHITS
H/MEE& washout rate (WR) £ @Bt CEREIZLA DIz (BRI H/MLEE:p= 0.67,
#ZHIH/MLE - p=10.33, WR:p=0.45). [#ERwl 7L 7' &RFICLD BRS
TRENDREIMEIZESREEEDTEIL, ERSBEICHITD VFEELBRLT
(\z. BRSIFERSEBEICHITD VFRED!) R UVBRMEICER THD IR H RIE
=ni-.

I. 1L &®IC

AN F e
T AR

DR Lo R RRIT AE,  BEE

Keywords

FIZBTFH01mVUED TEO EA

Hi o 3
© FLI]FE A3 R A TATHDOAT—H BT v F %D

® [ =)

5 2758 DL
ELT, QRS
2b0ELT

® [ AR BT EFRIN, EACBVTI~24%1ZLERDOLN

ROPREF BRI EGFRL - BRI
(T 879-5503 KWk i hi e NI B2 K o Fr1-1)

%V, o 201340 HRS/EHRS/APHRS &
[AF—FXAY PTRENTEY, 20174EICHE

Impact of Baroreflex Sensitivity on the Incidence of Ventricular Fibrillation in Patients with Early Repolarization Syndrome
Yumi Ishii, Tetsuji Shinohara, Akira Fukui, Hidefumi Akioka, Yasushi Teshima, Kunio Yufu, Mikiko Nakagawa, Naohiko Takahashi
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SNTEPE O HARERFRITA FIA4 b Th
ICHELTERL TS Y. o RHIHE ST I,
DENEERIR, 7 AU — b, FHEFTLIXILIZALR
5T lhb, BENLIERO—-DELTERZLNT
Wiz L, 19904E 7 & 2000 4E XTI 2T
T, R OCEMEBZ & 72 LER T, o
BOWAT RO bR T W L S h, 285K
HCHGTABEPSEHENE L) 1Tk o727,

2008 4E 12 7 5 ~ A @ Haissaguerre & 7%, Fp7siE
DEMEBPERERED D B, BrugadafEféft, QTER
fEfERE, QT MR 2 bR &, TREE 22X MEES
BN R R AT W % 5RO 2 RE BT 2 50 145 MhE
BEREE LCE e, RAMEE LTRBLEZY. o
ORI FE o W R S R A & RN T, 34
DHEISERMRERRSH IR I NS & Z1Z, LEME)
(ventricular fibrillation : VF) ##£ 2 L3\,
DT LiE, BEMEEEOZAL, FEICHEE ORISR
58 B G AHE A L) P 0 BONE e A R 0 VF S8R
HELEEH PRI L TVWBEIEEZREBLTVWS. 2
DRNZDWTIE, RIFA S 1997 412 Kasanuki © 23
FEFEME LM E) & R AR SO O B 2 s LT
% 7. & 512, 20164F 2 Koncz & A% By IR # i L
7oA XOLEEHWT, 7TEFua) YAMREICH
SRRESESNSE 2 EERELTWSE Y. e b
OHMAEMPEE L OBEICE LT, RIED Abe
5 DI R PR AR A % B A FE TR M B B
RV F —LEKEGFICBWT, JHEOEEITREM
REBRBE DR EE T D 5 &5 8 9% % 45 (high frequency
component : HF) L <AL TV b Z & 28t L
Tw3 Y F7, bhbhd, JEERERFOK
Wy —LDEMGEERICEBIT S JHEOMRIEIE, HEwRE
HEOTLHEI > THRICHRT A2 L 285 L
721 & 512 Nam 513, JWRIEO®E S & VF 58
PERLTVWEILZHELTWE Y. Zhbo
HE2 5, HEMBEE OFHE, 5580
HERFIIBIT S VEFIEO FRIK T & 2 2 g%
N

¥ %2 45 1K I 4t (baroreflex sensitivity : BRS) i,
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SCAHE ORI R R RE 2 LT 24/ CTH 5.
ATRAMIBFZECIE, BEIEMEOMMIZERZITB VT,
BRSEDMEWEE TIIAEGTHEARTH L Z LT
RENZZY UL, ZhE CR YIRS R
BEOBRSfE & VEFIE) A 7 OB % M L7z
Wi, FBEVHBIRY v, 22T, Slbhbh
W&, FUI R R IS B B RIS B &
VE FFED N2 R 5 72012, BRS % & 72 %l
HHAIR A AEREME H & VE 38 & ORBRE MR L 72

I. WREFE

1. MRMR EFHEIER

XF 5%, 20054E 1 H A5 20174 2H £ TIZ, 4
Jiti 5% CTHE A AR BB 27 (implantable cardioverter
defibrillator : ICD) & ffiiA A 72 11 4 O F ] 155 M
W CEYAERE 44 + 197%, BYE1061, etk 1610)
L7z 10BHZCER TR HSmAT LA AL,
2O VE DR S N7 kPR & LT ICD A A4
B, 1B e A L, EEO KM
JERDSD V), BRAEHZENRAEIIBWCLE TS0 r
F LHET VEDFERE SN2 —kFBi& LTo ICD
HOAREH Th o7z, BN BV THIIREZ g AR
bEm ks, L= a—PRA, (O MRIBA, O
Wiy FrI 74, WEREEHRAE TSN, B
Ot BN R I E Sz, QTIER & i
b, By i A4 = FEYEARIC X 24008 E
T coved 3 L < id saddleback %! ST L 5-Ar i,
BIOH 737 I VEENS ML EEAE N H Y
TOEBFAMARIE, wWIhbBETH- 7 £
72, INENEELERIZB T S late potential @ il
bITo 7.

Lol AR PR RE 2 5T 9 2 72012, O7 ==L
7 Y HAG & 72 BRSEOHIE, @102 A
FepiEL LCo ILMIBGLHi v ¥ F27 5714, B
ANV F — LB X 2012 8 (heart rate
variability : HRV) O f##r, @/ V¥ % 7Y Vi
SRR E O 4T H A L7z,

LB OWIEALR FAIEIR DA I 2 i3 5 72
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DITHRZEEZ 1 A, BXUPICDF=zv 7 %
4 5 HARAT - 72 CPBIgaR 53 = 457 ).
2. 7L 7Y CEMICL S BRSEDEIE

WAL, FurokEd 5 11 TIXE» s
THfT L7z, #E & Xy FICMIBMZICELE, £
IR & 0 ERIROV — b 2 REOR L7z, Ao BE S B IR Al
FALIZ N 7 A MY — 2355 U CHIRIE 2 JEBLmY 2
HE L, =% — BRI TOLAEZE FRISHNE L
7z, 300 L 72t BIRV— XD 2~3ug/kg
D7 xz=VL 7)) VEBELTCHESE, ME LA
MR KBRS ATET DIEZ R AL, ZEL7:
D A2 RIS L2z #5072 0MERR
interval) & ME DM Z EMERRTEE, Z D
RO % BRSHEE L7 2,
3. PIMIBGLEFY > FTTT 4

111MBq ® LI-MIBG % #45- L, 154 (F-3) &
ATRE B (B ) WS IR % 47 o 72, PO BHIE & GO il
(heart : H), _E#p& (mediastinum @ M) 123 %€ L,
B e B CcHFEY H/MIE %G5 L 72, Washout
rate (WR) & (1(H) — (M)} 58] — {(H) — (M) #&45)
x 100/ {(H) — (M| 531 (%) TH M L7z (4FEICB
JAIEEMEIX, el H/M X 23~32%,
%I H/M Iid 24~35%, WRIE 24~36%).
4. HRV OfE#h

HRV I3 24 R F Vv & —LEXZMA L, T L
72. AT DVIERTIE R-R BBEORSRYIZ L E 7 —
) IR, F B EWRGAT R L. AR
145 (low frequency component : LF) % 0.04~0.15
Hz, HF # 015~040 Hz & L, LF/HF lt % #t&C
TV a—F =R L7,
5. MEFELEX

BN B TNE 0B A 2 fifT LT, late
potential Z &l L 72. fQRSd > 135 msec, RMS40 <
154V, LAS40> 39 msec® 3IHHDH 5, 23HHLL
WG E ML L.
6. HEETRFAT

T—FIE £ SDTRL. AT TV HIVEEK
BT e, MBI BV TR T
S-1-34

w7z, ROCHIA X D cutofffiZ & L, BRS
AR & BRSIEEMEBED 286203 L 72, Kaplan-
Meier & % Fi\v»C, BRSmifii#it & BRSIE A IS
B 5 VFOHEELZ HEHGE L. BEARBXUS
% & Cox LI N — K E 7V 0 1G58 2 17\,
LW BB RE 1 B 5 % K- D 72 2> T ICD Aifl3A &
HBO VEIIEOMV. L2 VMR FZEE L. 4
i Cox R/ #r i, WEARMITIZE > THEAED
o728 (p< 005 OARTHHTL 7.

M. #& R

1. WREFOEHH(FR1)

SHGBEOVER, FiiB L OB RZR 11K
. EFNIBU ARETTIE, MEEELERKICB T
% late potential 1% 11 % 541 (45% ) TRatE7Z - 7.
7x=L 7Y YEMIZE S BRSHEMIZFE 98 +
31msec/mmHg72 5 7. sV —LEXICE D
HRV f#Hr T3 B 28 R FE AR & LT HF power
88+ 21lnms’TH Y, KEMKHEL LT
LF/HF lid 26 = 20755 72, PLMIBG .U ¥ >~ F
757 4 TIEHH/MIIZ28+ 03, #%E H/M
1229+ 02 & MRS 5 IEH PN OfET,
WRIZ 37.1 £ 57% (IR H 1 : 24~36%) & ¥ EE 5
LTwe, 72 Mg V¥R 7Y et 263
+ 96 pg/ml (E®fE : 150~570 pg/ml) & 1F & &5
N7z 7z,

2. ICD1EA A& D VF FiEHE & T O LhEiiast (F 2)

BB, 361(27%) T VEHEFICHED ICD D
WY ER) &2 R 72 (VEFZEHRE) . %0 @ 841(73%)
TIZICDDOEBNX R D % o 72 (VFIETF T ).
VEH %O A T2H 5T, KR L7
(FR2). EMICHB VT, VF B CHEMIICH -
7ohs, BELRAEIRD SN H o 72 (VFEHIREE vs.
PSR = 31 = 107 vs. 49 = 197%). BRSIZBW
TlZ, VFHEZRHET 135+ 23 ms/mmHg, VFIEH
BT84+ 20ms/mmHg & A E I VEFHIEHET
%R L7z (p=0006). 4/ v r7Y ~
TSI EE W CTEZRD b o 72 (VEH B vs.

D&M Vol. 40 SUPPL. 1 2020



&1 AMREORHBESBEGRREE DR

FEB(h=11)
Bt 10(91%)
T (%) 44+ 19
SOMRRE D VFBEE 10(91%)
late potential B4R 5(45%)
BRS {& (msec/mmHg) 9.8+ 3.1
LF/HF 26+20
HF power (In-ms?) 8.8+ 2.1
BHIH/MEE 28+ 0.3
HEIH/M EE 29+0.2
WR (%) 371+57
Mg/ VI EZR T 2EE (pg/ml) 263 + 96
ICDHEA #14 D VF FAER 3(27%)

BRS @ baroreflex sensitivity, VF : ventricular fibrillation, LF : low frequency

component, HF ; high frequency component, WR : washout rate

R2 VFREFE TR 2/ 0ME B EMHEEEETM

VF IEB#E VF B 58

(n=18) (n=23) P

Bk 7(88%) 3(100%) 0.52

5 (%) 49+ 19 31+£10 0.16
BRS f& (ms/mmHg) 84+20 135+ 23 0.006
LF/HF 26+24 27+08 0.93

HF power (In-ms?) 92+23 81+t14 0.48
BHIH/M 28+0.3 27+03 0.67
#HEH/M 29+03 27+0.2 0.33

WR (%) 380+ 4.8 349+ 8.4 0.45
m¥E/INIEZX 7Y EE (pg/ml) 253+ 86 292+ 135 0.57

BRS : baroreflex sensitivity, VF @ ventricular fibrillation, LF : low frequency component, HF : high

frequency component, WR : washout rate

VF JEF38HE = 292 + 135 pg/ml vs. 253 = 86 pg/ml,
p=057). FNVF—LEXROMIFRTIE, HF B
KO LF/HFIZE LT, WM E HIZEETEDOLN
72725 72 (HF power : VF 138# vs. VFIEFIE6HE =
81 + 14Iln-ms® vs. 92 = 23In-ms’, p = 048,

LF/HF:VF #5#E vs. VEIEHFRE= 27 £ 08 vs. 26
+ 24, p=093). PLMIBGL:fiy ¥ F75 74T
EHEB H/ME, B H/ME, WROTXTIZEW
T, AELRAGEDODON Lo 7-(RPIH/ME
VF F568F vs. VEIERFERE= 27+ 03 vs. 28 £ 0.3,
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p= 067, %Y H/ML : VF 5 vs. VE I3
=27+02vs.29% 03, p= 033, WR:VFFH3HE
vs. VEIE T 56 B = 349+ 84 vs. 380+ 48, p =
045).
3. BRS{E& VFEBHE! X7 DOER
ROC #1 — 722\, BRSHE 11.0 msec/mmHg
% cut-offfili & L T, BRSEEHE & BRSIEAEHE D
QU L, JEMGES L7z, BRS EEE X IERAE
HEE B L THEIC VEHEFHED S 95 72 (p = 0.029,
1).
S-1-35



1.0*‘}r ”””””””””””””””””

0.8
gl | S—
> p = 0.029
3 0.6
N R I BRSSfEE (=11.0) (n=4)
< BRSIEERH (<11.0) (n=7)
o 0.4+
5
[&]
g | L
T 0.2

0 T T T T

0 50 100 150 200 (A)
=R

1 BRS1{EICH &< VFBHED Kaplan-Meier
HH#R

ROC & — 722w, BRSEERE L BRSIEFERED 28

WA LIBGET L 72 & &%, BRS MRS IE Rl & 1t

B L CHEIC VEEREYIE Do 7.

BRS : baroreflex sensitivity, VF : ventricular fibrillation

V. % =

SHOBFIZBWT, o ERMAEIT TR
RTEBYTH 5.

O BRSfE X, VFIEFIEM LKL, VF I
HEIZEAE?Z 572 (p = 0006).

@ PLMIBG Ll v v F 279 7 4 1I2BWT VEH3
A VEIEmRRM <, R /M, %8 /M
e, WROAEZZRD SN h o 72 (R H/M
H:p=067 #MWHMME: p=033 WR:p=
045).

@ HRVICBWT HF B X O LF/HF &, W TE
LICHEEIRO LN h - 72(HF : p= 048
LF/HF : p = 093).

R BRERERE L, REMSSIRBE SN T2 S
10258 L CTWw 5%, Brugada e st & o551,
WEREEVE O R AT RO B, BEY, TRk,
WELEARHRERS . EEIEBEAT50~60% &
HTZWHEINE SNTBY, EBRIIARIE T B
% &L o7z, RS IEBRICBIT 5 VE
S-1-36

RBERIEDFEEIL 0B EN KDL VL SN TED,
4rlal & SEY AR 445% & HIRIYEECTH D, FFIC VE
FEFERE DR 1L 31 & B ETH A HM 2580
b7z, ZHIZB LT, Noseworthy & 13155
BIZEEMOBEICL L, ZOBPECEL T TH
TR T2 2L 285 Y L Twa.
bhvbnd, FAMATT VA JIEOBEICERL
TWwaIe%, MR#MELZY. Zhbik M
PO BREBREIC B 5 VEIBLE RV E > O
HWEREL TV,

7o, HRBEFEOMEV-HOLEMIZBIT 5 late
potential i3 11 5H 561(45% )72 >7=. Haissaguerre
O 1E 5T F o3 bR M A RE O B Pk 0% 11 % & iy
LCw3 Y Kawatad 3, 5178 55 b i 5 5 12
Brugada JEfE#E & i U CRtERIZ 7% vs. 60% &
AEICENZ E2HEL, ZEMEFE LR A
AR EEOF S ARIE 2 X ) il K3 5726 T
BV EERLTWS Y.

RO E MBI EE 1I2B W T, ICDHMIAARL 5
WoO7+8a—7 v 7HIZ40%LL LT VEDS I L
72EDHE DD, FALMETH S, BERE
ENTW5, T RO BREGREO T HEA BT
LTI, OTHEEDLH 2 FEICB W THRIIFES
Wb 2B 5 b 0, @QFIEIMDI8Y — 2 HK
S (horizontal) / F B&%Y (descending) # 728 %
D, @ 02mVE EORYEGEERD L b D, @
HNBLXUOHEEZBHOREZ JEVPHIFLL T
%" Z®i3h, Kamakura 5% VF OED D %
R HSBEREBEBZE O b, HAHERHEE T
saddleback type ST hH Z 8o 7-BHITB W T,
VEDFEHRD S o722 L 2 WMELTWS P, Abe
B, 24 AV T —LEKFEERD H KD 72 late
potential \IZ BT, IR iE B TR NS
Btk & 72 5 HNZEB)Z /R U722 £ 25, late potential
O HWNZEEEFHTA3) A 7 LA Th % &
L7227 LaL, SRIETEHBNCL B0 %5HID
I % <, FE AR B R SR B A AR A 7
Er Gz LR BN NT VS,
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L lnl o Ak, B AR B RE S A 7 35 (BRS,
PIMIBG U v v F 275 7 4, LIEE)) O % Hh
T, 7x=L 7Y YAMIZE S BRS2 KD VEF
FEZ FHUTELFMETH L URELEEZREL T
%. BRS &30k & oM, o %k
EMREEZHHTE LM TH D, Ay —LEK
fEHr R PLMIBG L v v F 75 74 THHN 5 H
HAMRROFNE, PR 7% O TOFHITNC I
B 575, BRSIE &0 AR L HEMRZ B 3 A
T LHREETH D, EE, bhubhid 20134
W JIERREEE 2R E LAV & — 0BT
12X % HF (R R EARRSR) 2 3F i L, J¥E &
HFEIZB L Cidnh < HHBE 2 7R L T\ 7225, VEF38E
LOMEIIRD N o2l LR RE LY
72, PIMIBGLH Y v F 275 74 2B L T,
BRMOEMEIBSICBWT, BETOAE LR
SRR 2R L2l 3 d 52, VRHZEE
DR 2 Mt L7251, HE0MAMY Y4725
72\, BrugadadefEREICERALIE, 20024F12 Wichter
SAMERW AL L, AE% PLMIBG DR jAA
B mR L7203, Zopr R0 EME), Ok
S & DOBEMIZFRD SN o 7z, IR
2B 5 PLMIBG.UL ¥ ¥ F 27 5 7 4 oA
BLTIESORBMANLELEEZONS.

SEW RIS X 2 AR B Lok
LT, Koncz 5084 XDLEEZHWTTEF NV
YRR, FOMBEMEESINS 2 L &2l
LTwa W F72, bbb 558 R
BHECHLTYVETI FaREL, ARIC]ES
BEREN e 2WMELLY. hig, YVE
I FOILMHERE LI, Hia) “EHICE
% Bl A REAR RN 25 T W 95 2 B G- L 22 ] R A
IR ENA.

PLEoZ Ent, bitbiidEwikE <oz«
MEEEI L DD, LAT72=L 7Y VAMIZES
BRS CTHHL L 72 & 9 7 8 BE 2 B SSRGS 28 VF
BEDI) A7 o T L EEEZHEEL TWVD
(®2). 2F0, L& Tk oRNES
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2 BIRBHRERADIBRICH D VFRIE
JHHE 7% E ORI X 5 VE RSB £ 6 3 2 KK
WA T, 5 7 B S A SO 2SR & 7 o T VE 235
HES 5.

t

B
705

WIZX A VERERE AT LRI T, kA
S5DA L AT L 72BRI2 A U A B F 7 558
MR DL 22 5T, VEDPRIETHOND L
Nz,

V. #

7x=L 7Y & BRSFHEEICB W THE
W BRSHEZ 7R BE I, AR REMERITE %
ALTWREEZ LN, RIS BAEGEELETO
VERIED) A7 &%z b5 b, BRSIEH P75
FEBREEF BT S VERREOHH 2 VKT & 7%
0z % REtEDRIE S 7z,

(X k)
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Electrical Substrate Elimination by Epicardial Right Ventricular Ablation
in Patients with Brugada Syndrome

Josep Brugada', Carlo Pappone®

1 Hospital Clinic de Barcelona, University of Barcelona, Hospital San Joan de Déu Barcelona, Spain
2 IRCC Policlinico San Donato, San Donato Milanese, Italy

Brugada syndrome (BrS) is a genetically determined disease that predisposes to cardiac arrest and/or
sudden cardiac death due to ventricular malignant tachyarrhythmia. Therefore, the use of an implantable
cardiac defibrillator (ICD) was an evident option since the first description of the syndrome for BrS
patients who usually are young and otherwise healthy individuals. Symptomatic BrS patients can
experience recurrent ICD shocks and impaired quality of life, with significant psychological sequelae.
Recently, the epicardium of the right ventricle has been reported to be a potential area where the
imbalance between eventually abnormal inward/outward currents would manifest. More recently,
substrate-based epicardial ablation has been proposed as a promising adjunct in symptomatic BrS patients
with recurrent episodes of VF, but the small sample size precluded any firm conclusion on its actual role.
We investigated the methodology and results of substrate-based mapping/ablation in a large series of
consecutive BrS patients with various clinical presentations, and verified if RFA could normalize the
consequences of a genetic disease. We enrolled 135 symptomatic BrS patients having ICD : 63(Group 1)
having documented VT/VF and BrS-related symptoms, and 72(Group 2) having inducible VT/VF without
ECG documentation at the time of symptoms. 27 patients of Group 1 experienced multiple ICD shocks for
recurrent VT/VEF episodes. 3D maps before and after ajmaline determined the arrhythmogenic
electrophysiological substrate (AES) as characterized by prolonged fragmented ventricular potentials.
Primary end-point was identification and elimination of AES leading to ECG pattern normalization and VT/
VF non-inducibility. Extensive areas of AES were found in the RV epicardium, which were wider in Group
1(P=0.007) . AES increased after ajmaline in both groups (P < 0.001) and was larger in men (P= 0.008) .
The increase of type-1 ST-segment elevation correlated with AES expansion (r=0.682, P < 0.001) . RFA
eliminated AES leading to ECG normalization and VT/VF non-inducibility in all patients. During a median
follow-up of 10 months, the ECG remained normal even after ajmaline in all except two patients who
underwent a repeated effective procedure for recurrent VF.In BrS, AES is commonly located in the RV
epicardium and ajmaline determines its extension and distribution, which is correlated with the degree of
coved ST-elevation. AES elimination by RFA results in ECG normalization and VT/VF non-inducibility.
Substrate-based ablation is effective in potentially eliminating the arrhythmic consequences of this genetic

disease.
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Follow-up Report of Registered Cases and Proposal for RE-CL-B Study
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HR 95% CI pfE
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BREED 21T 1.08ER 3.63 1.21-15.6 0.02
Vo580 r-J [EkE (> 90 ms) 3.43 1.14-14.8 0.03
B 1.38 0.28-24.8 0.74
DEMEIDBEE 1.44 0.34-4.34 0.58
SCD #&3A & D K& E 0.97 0.32-2.57 0.97
FHBE B 1.66 0.39-4.98 0.45
TRIEEFEDEHBESE 2.62 0.15-12.7 0.41
KR ST &5 2.87 0.28-61.8 0.37
KFE ST & + TAEFEORHE»1E 714 0.40-34.6 0.14

RN, HR : N — FIH, 95% CI @ 95% 15 HIX
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tTZ4—- I s S vavy
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NN % + Py N
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e Tty b/ _

e g —4&—
AF DR PET UL VS AFE=%— on
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*HEE TS, MIRTYHA v E%2H3, SICDB X
' TVICDD ICDREEFRZR 2R, W& HIE
RANY - AV T 1474 v 275D investigator
sponsored research (ISR)IZIG%E L, TP % @

BLTWEDY, BEARAFEE~NOEMPTHL. 5%
Wl 2D, BARW Y 4 AR Y 2 — VEFRRT

S-1-46

5 VHETH 5. RECIBHIZEIE, SICDEH DK
& L C Brugada SEERE O LR H OWAIFICBWTZ
ZEITUEETH Y, 4% ICD 24 &3 5 Brugada
ERHEEICE > THIREEZONA.

(X k)
1) Conte G, Kawabata M, de Asmundis C, et al. : High
rate of subcutaneous implantable cardioverter-
defibrillator sensing screening failure in patients with
Brugada syndrome : a comparison with other
inherited primary arrhythmia syndromes. Europace,
2018 ; 20 : 1188-1193
Kamakura T, Sato T, Wada M, et al. :

oversensing during drug challenge test after

T-wave

subcutaneous implantable cardioverter-defibrillator
implantation in a patient with Brugada syndrome.
HeartRhythm Case Rep, 2016 ; 2 : 391-394
3) QT2 E iR (G Rk - k) & Brugada Ji 5 o
ZRIZMT B H A K54 ~. Circulation Journal, 2007 :
71 (SupplIV); 1205-1253
Priori SG, Blomstrom-Lundgvist C, Mazzanti A, et al. :
2015 ESC Guidelines for the management of patients
with ventricular arrhythmias and the prevention of
sudden cardiac death. European Heart Journal, 2015 :
36 ; 2793-2867
Sacher F, Probst V, Iesaka Y, et al. :
implantation of a cardioverter-defibrillator in patients

Outcome after

with Brugada syndrome : a multicenter study.
Circulation, 2006 ; 114 : 2317-2324

D&M Vol. 40 SUPPL. 1 2020



¥ — SENMEEEADEVEAMDRERAICHT 2HT—FIL7 TL—Y 3 VAREICDWVT
(QT ERIEREE, NS/\Z)VESHOERED, HT 153 VS OEEH, Purkinje iSRODEEAKEESD)

LEHED trigger & 7 5 LEHIMNGHIC AT 5
HTF—FIVT T = a YPBENTHoT
FeRME QT BEfnie it 14

BAIE PEEHe HHE R MR
EAEA NIHEE IIRE T
A3 Pl

FERM% QT REMEiE(®EE (SQTS) IE, BERA QTRMEEEDISLEMEZE/-T, MO THEECHRBREETHD.
AEICELTIE, OEME (VF) IS L CTHEIAAERRAMEENSS (ICD) "R ETH Y, BEZRJRTIFESICIF, EFICSK
ER(FIUY, YIO-I) ERFTIRENHD Y. LML, ThODOERICARERECH OIS, TE
RO MO—IVICER T DAEENZEZOND. SE, ZOLDEEFIEAMD SQTSO VFIZHLT, 77—
LI VHBBEDBIREDO—DOERY SDEMNERELI-DT, WETD. EFIS 0K, EHRISOMEL. RFE
ELTIE, £REBRT, K8, BELEOBRERTROTWEN D, 201XE4BFE1 OFFE, SHBTEHICE
A, DEELEERY, BESBFRENBEMRT. MSMXFIEVFT, EEHNDS 41 2&ISDIABHAL, HMRICER
A& g ofe. RIXBEEE, #RFNBREELERDHIEELIZN, 12FELERNTIE, QTc 291 msec (MEAHY
/4.0 mEg/L) EEMLTLVE(E )Y, (A0 modality IC K DRETIIBRENVERIIDOOSNT, BILEEFN
1R&E (EPS) T3, AERNICEDEREEMHEZROH(S1/S2 1 600/150 ms, 400/130ms), %X QTREMBEREED
BEhhfc. REETIE, BHOMBHA 0N TRERRE. ZeAADR, RBISEERTIIHDEDOD, ERL QTEMHE
(5% : QTc 330ms, &% : QTc 321 ms) ZRH Tz, SQTSOERETFIIFETETTLVENEDD, X ME QT
ERERBECBZHIL, ICDMBAAMART L. ABRABIE, DEBHAUNME(PVO) ITFE o< HRETT, MARRER
LTERELREA, BiRE S55HBIC VFTICDAEIEEI LIz, ZDre, FZOUZBBRLED, Z0RLIIERE
MDESERNSVT) AZEL TV, VIYO-IIIEETDEUEZRDT, BR%E OHBICEIARE L TEPS -
FIL—=arvoRitEliz. 77L—23 > 0OAICULEERICELTIE, 12588 08X TIE coupling interval
270 msec T#2Z % PVC A' polymorphic NSVT D trigger £ 2> TH Y, F/= VFICT ICDfEENBFDIDPIRTE & HESR
5 ¢&, coupling interval 270 msec® PVCH'S VFEEEDTUVE., 2D END, ZOPVCH VED trigger&EE X 5
nrc. #0iz, ZOPVCICHLTO7 TL—23 > T IDAHELE. R=IATYYEVITIIEEDLREB TR
BFERC PVC EEBMRIFH QRSB AE SN, 1D PVCIC 30 msE&T2BRNRBOOSN(K2)Y. B TE

Keywords @ QT Ui ot
e 7L —av

B LK R 2 e R i 3 2 A I S B B B A B
(T 700-8558 [ 111 WL [l 11 73 b X HE FH I 2-5-1)

Successful Radiofrequency Catheter Ablation of a Premature Ventricular Contraction Triggering Ventricular Fibrillation in a Patient with
Short QT Syndrome
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DERISAERMFIFE 70OY 2, QRSHE 138 msec Th o/, VIHFDDLERIL QRSIE 144 msec T,
BEAAEARD QRSIEFREFHML TV, ZHMBIRMEEICHS TS, BXRAEPISDERICSIEHE N
TEEBMAEERSN, VIARICITRMAEA OIS EIE T DILoRER Purkinje BIAGE RS /.
EXFHERAPDELEENMIIEE Purkinje G ICLDELESBMNEEx DN, F/, 77L—23 v
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A Case of Short Coupled Variant of Torsade de Pointes Triggered by Premature Ventricular Contractions from Papillary Muscles
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Deciphering the Phenotypes in Idiopathic VF and
Early Repolarization- New Insights

Michel Haissaguerre

Director of Liryc Institute, Member of Academy of Sciences, University of Bordeaux, France

Although genetic testing discovered many ion channel mutations, only a part of individuals with
unexplained SCD or IVF have currently a genetic etiology. Whole-exome studies appears deceiving in wide
populations although cardiac structure -genes variants are often identified. The complexity of gene
interaction result in phenotypes (the pathophysiologic substrate) which are highly variable. Detailed
electrophysiological evaluation have been performed in young patients surviving IVF defined after
comprehensive negative investigations. Body surface recordings were used to identify the regions of
drivers maintaining VF. Then, endo- epicardial mapping was performed to analyze electrograms in the
regions of drivers. Abnormal electrograms indicating localized structural pathology were found in 65% of
patients. The pathology involved only a part of the ventricular wall (particularly epicardium) and a limited
surface ; explaining why they were undetected by imaging. In others patients, Purkinje abnormalities were
the dominant mechanism. Nearly 90% of IVF could be classified as either ‘cardiomyopathic’ depolarization
abnormality or ‘Purkinjopathy’. In early repolarization/ inferolateral J wave, we will report a 3-center study
involving 54 patients with high density endo-epicardial mapping at the time of J-wave. Two distinct
substrates, delayed depolarizion or abnormal early repolarization, could explain the J wave, with significant
implications for diagnostic or therapy. New data will also be presented using optical mapping in explanted
human hearts. Therefore, the spectrum of arrhythmogenic diseases leading to SCD in apparently normal
hearts comprises an emerging subgroup underlied by depolarization abnormalities that may or may not
have an ECG expression. A simplified mechanistic classification based on the primary pathogenesis can be

proposed.
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