BAEFBRFEREMS GHAMREBITIRMEESR)
SRS E E

Brugada fERREE & BHIE O MUEER OB L THREICET 20158

WrenEE BARE

M
5

MERERETEE > 5 —

TR

¢

il

faisy

I3

BT SCNSA Bz FEENFEE SNz,

W EE Brugada ERBEIIECEARBIVERFEO—DTH 0. LEBERICTTHER
FEVI-VIOST LREZHREEUVLEMEIZEIESRITHEEE LT, B TEE
REEREEEOCEE U THIgE N A T B,
ZHBOPICOLEMO FE (O,IL,avE) . {8 (1,aVL, V4,V5V6) FEIT J ik
BHEIDONELBFEET DI ENEEICR> TRESN., BHESM 05 &
BEE LU TIHEEZED TWD, AL Tl Brugada JEMERE & B HIFE S MUEREED
BLRTREOEREAHAEZHLSNITEIEEZHMNELTNDS, REEITYE
TEEINZ, DEMBIZ A TEEROBLRTREBREZRF L. TO/HRE,
BB BERE CIEBRTREZFEFT L7z 145246 T SCNSA B Iz FE R
BHOMS TR0 T=, 7 BITEENFEIE S 31, Brugada JEMREETIX 26 #FilH 9 #i2

—75. LEMEIZ I EE I TRREEL

A. R/

T, HS N VEBZFEODRWVWIZBED S
T, DEMENE S ER I TERELEME S L
T, LEXROFRMAE THRER ST LRZE
9% Brugada JEBEREEE. FEE (II,I0,aVF). fil
B2 (1,aVL,V4,V5,V6) FEIZIEZEMED B
B 3K EERMNEEINTNS,

RIS TS BRIC BT 5 B HAFE 0 ME R
& Brugada JEMEREICEBGTFREZRETL. £
BEOHETERTFEENERINSGNERK
Ry

B. BT

LUEIC BT S 40 FlOLEMENZE S BIAHE
S RREMERE (16 1) & Brugada fEERE (24 1)
WCBWT RMEHMERD St U4/ LA DNA
% AT SCNSA BT OO R UfEEZE PCR T
gL, B — VI AETRELE, 21
BEOBEMBREBETIE. Na Fv rIVIEMEZRS
U CEMhE (5 2.3 B 2&07k VI-V3
AT coved B! ST EHENHE L TWianhZ &
ZWR L7z, F/- Brugada JEEEETIZ. &6 T

Typel @ ST LR/ E TRENBOENE L%
R LTz,

C. HigeiER

BHIHE S BUEER TIlE 26 TSCNSAE G T4
BENREONS Mo 725, Brugadafi E# Tld24
BIFOBI TERNEE SN/, 272, RHES M
FEMREE TIX7HIICSCNSAD B T L BN ER I N
7ze

D. BE

BB EREFORRNERFELT, IN
¥ TIZ KCNJ8. CACNAIC. CACNB2B,
CACNA2D1, SCNSA Z2&ENHMBENTNS, L
MUBRMSE, I DELEFIZT T Brugada
EFEFHEORRNERGTFTEH D, £z, INET
H|EINEFAOL < TR, TRIBESFEIZ T
ZHTHHDD, Na Fv 3)VERER5EHE
I T2 e 720 2mm BA E D coved BL ST k
ENEFTFETHEDOENTNS, 5
coved l ST FREZHFIARWHIIZBNTIE. &
PN TOREN I N TR,



WK T T BBEs 2 D720 coved B ST R/
1d Brugada JEERE ST RS NT, ST
DLEREE D —RITHT IR, LALR
W, BEMET T BERER IR0 coved B
ST EFHITIE. &ALAET VI-V3 FE 25
95, ERBLEREZERERERT S L, TR
#5%7RY coved Bl ST LH IR T 5 HE MR
HDTEW, Z0kD, BETEENBREEINZ
HESR D B HEMBEE L 9 X T Brugada fE &
. E£7213 Brugada JEEREOHEE TdH - /= nlaE
HEEETERN,

AT, RHHEIMERBEICBENT &
AR SR & BEYEREZREL. TXTOHF
BTHOHOBEED coved B! ST ERENELCT
WIRWZ ERER Lz, ZORER, RiE M
TEMRBEDEHIT SCNSA B FERZEMTE
7o 7z, —7. Brugada JEMEEET®O SCNSA
BLEFHERT 34% &, BE O Brugada fEREE
DIFHER (15-30%) 1T, @holz, g
REMZEWANLERE ZHEDEEFATH>
Telomd Lz,

S BB MERBEOEGTRERE

AL 2 S ORI E T coved B
DI W, E7213 saddleback I EEE T
Bzt RWalicR T3 RERERTFOBRRN
HEEEDNS,

E. ‘fnnfm
ABFZE T R HI B ME Z#E T SCNSA D&
IBFEENBD NN -,

F. EREARER
Bz l,

G‘ ﬁﬁ%?&%

1. BFHEE

1. Morisaki H, Yamanaka I, Iwai N, Miyamoto Y,
Kokubo Y, Okamura T, Okayama A, Morisaki
T. CDHI3 Gene Coding T-Cadherin

Influences Variations in Plasma Adiponectin

Levels in the Japanese Population. Hum Mutat.

33 (2): 402-10, 2012.

H. HIP9EFEEHE O B - B BRI (FEZE )
1. BFFEE
Bz L

2. EREH R
Bric/a L

3. ZD{h

WSt &

KHEEZE, BLEE, BEEE (ENERSR
Wt ¥ — B TFRES



BEFBNEMRERHNE ERERBE LIRSS R ERBTRMEER)

DEPTIHREE

BEEAEIVEEDBETERICE DWREMIE & 20 - BEEORRBICHET 20

o HEE R WA REKTFERKE BRSBNE RO

MREE BrugadafE @R (BS) WX ARIREEEDST LR & LEHE %
FEBETDEEEETH DN, EEMREFITH T HEIBIEEE > TR, E
AB DA EIEUIES & SHHEREREN S, ICDIBEOH M & RE A
ERREE L oo RRITYE TICDNHEIA £ /ZBS4F TH - /=, FHABFTD
FEMRICE D, BRERE (17F) . i 361 . EEEEE (Of]) D3EEIC
M. BUMWEENIERAEE TI06] (59%) . RHEETHF (39%) . MEEE
BT (11%) 1CF80. JEREMREE E AR AEBMICHEIAMAERE 2RO,
FIEREOEE, EPSTOZERMEIL. WINbEUEEOFHIRTF 13785
B0 Tz, RIEPI6IES. 1ISEROSHEERD -, BSICEL T, LM
TR DERICHEUEH L. BERERICDIEENKELBEbNE, —F
IEREAIOBUIEEBIRIZELS . DDOLEBRHNERICAMEZED =D, F0D
TEAMIEEIT INE E BNz, FIREDH FEPEPS T OBIERT A,
FOBOEUMEENCE L THERARBE SR> TB 5T, Hi-hTHRTF

DBRFCREGIEOHENBELEEZ 51Tz,

A. WIFEEH

BrugadafE kA (BS) IXAMIMEHZDST EF &
DEMEZEMETIERKTH D, AMEOHH
i, ICDREIA AR DA ENE YIRS & & HHE 3 AR
N5, [CIREOA AT EFEEACEL T, BET
fEtTiE R & SO THREE L T2,

B. WFgEhE

KR ITE B TICDAEIA £ N 7=BS49%1, A H464
(94%) . FHEFEFHIT 13 TH - 7=, FRL124E6
A DI\ HE A BAANHETT & 317228413 Dual-chamber
ICDT®H > /7. HEIABRTDREM. FZIRIEO KR,
BRAEHMRE (BPS) DT RIS R EHR L2,
EPSTIIAZE25EMS, 2DDOEKEETIEETO
HASC M =, 200msecE COEHEERB 2T,
FEHEAREIROFE 2B E Uz, HAARRIOERT
BRAERE (176 . RUREE (2361) | MEMEEE (6]
DIFENT T Tz, FREESRERT R, ICD D SE&EMEHT N
SHEUMEEBIOAEEAHEUMEE Z2ED G HED
FAEEHER L.

C. HF5EHE

SRR AIRNE84r A TH - o, BUIEBNIERE
BETLOF (59%) . SRMEETIE (39%) . MERE(EEE
T (11%) 1TF8%, BOEMEF & SREFRMICHETS
BB EZEZ#D 7 (p<0. 05) . 1CDHE A A B #) Bl
UIEB DR N, MBI EENERER TRINICAED
TWe, RIEBOFE, EPSTOFFHEMEIT. Win
HEUEBOTFRIRF SRR ahoTz, £z, &
BT ETT > 7230810 5 B SCNSAZ B 2 5RO /2 IE
BNRTHITH > 7z, SINSAZRZEH T SHEHI &, SCNb
AZBREHSRVER & T, BUMEEBOREEIEIC
BEIFRD NN Tz, BBFI6EF, 18FSR
DEPEZRD ., FETIWEEZ 1461 (29%) 2R

O, REDOFERILLEMETH > 7z, SEHOLLKT

EMHERERICERER RN o,
D. &%

BSIZEE L T, B AEFI TIIEHMN D ERICHEYES
L. R2RICDEENLEEBEbN, —HEER
B OEUIWEEIRIZE LS, D ORI ERICAMES
PES 72D, FORAMATEEITINE EEbNniz,
KIEEDH EPCEPSTORBMFT AL, Z0BOEY)
EBNCEE L TH ARRF LI s>/, S
CNSAZRICEET 23E 217> /12728, S EIfENT 21T
o FZREFI T, SR ERTFRICN T 56 Z K
FELTHEHRD SN, 5%, BrTHRED
SOEH B THRF ORFCREHFEOEREN
WEEEZ 5N,

E. #h

BSIZEE L C. & AEFITIIERR KT ELTO
[CDIEBENNETH - =, —HIEEFEG OEYEE)
RIS, DOBHERICEMEZED 2D, F
DOREAATEEIIT S EFRIFIC, Hi-2TRRFO
BRNEEND,

G. WFER=
L EER

1: Ejima K, Shoda M, Miyazaki S, Yashiro B,
Wakisaka O, Manaka T, Hagiwara N. Localized
reentrant tachycardia in the aorta contiguity
region mimickin perimitral atrial flutter in
the context of atrial fibrillation ablation. Heart
Vessels. 2012 Oct 19. Epub



2: Makita N, Seki A, Sumitomo N, Chkourko H,
Fukuhara S, Watanabe H, Shimizu W, Bezzina
CR, Hasdemir C, Mugishima H, Makiyama T,
Baruteau A, Baron E, Horie M, Hagiwara N,
Wilde AA, Probst V, Le Marec H, Roden DM,
Mochizuki N, Schott JdJ, Delmar M. A
connexin40 mutation associated with a
malignant variant of progressive familial heart
block type I. Circ Arrhythm Electrophysiol.
2012 Feb;5(1):163-72.

3: Sekiguchi H, Ii M, Jujo K, Thorne T, Ito A,
Klyachko E, Hamada H, Kessler JA, Tabata Y,
Kawana M, Asahi M, Hagiwara N, Losordo DW.
Estradiol promotes
differentiation into endothelial lineage and

angiogenesis in injured peripheral nerve.
Angiogenesis. 2012 Sep 2;16(1):45-58

neural stem cell

4: Momose M, Miyake Y, Fukushima K,
Nakajima T, Kondo C, Hagiwara N, Sato A,
Uchigata Y, Sakai S. Prognostic Value of
(123)I-Betamethyl-p-ITodophenyl-Pentadecanoic
Acid Single-Photon Emission Computed
Tomography in Diabetic Patients With
Suspected Ischemic Heart Disease. Circ J. 2012
Oct 25;76(11):2633-9.

5: Matsuura K, Wada M, Shimizu T, Haraguchi
Y, Sato F, Sugiyama K, Konishi K, Shiba Y,
Ichikawa H, Tachibana A, Tkeda U, Yamato M,
Hagiwara N, Okano T. Creation of human
cardiac cell sheets using pluripotent stem cells.
Biochem Biophys Res Commun. 2012 Aug
24;425(2):321-7.

6: Ejima K, Shoda M, Manaka T, Hagiwara N.
Ratchet syndrome. Intern Med.
2012;51(9):1139.

7: Yashiro B, Shoda M, Tomizawa Y, Manaka T,

Hagiwara N. Longterm vresults of a
cardiovascular implantable electronic device
wrapped with an expanded

polytetrafluoroethylene sheet. J Artif Organs.
2012 Sep;15(3):244-9.

8: Sekiguchi H, Ii M, Jujo K, Renault MA,
Thorne T, Clarke T, Ito A, Tanaka T, Klyachko
E, Tabata Y, Hagiwara N, Losordo D. Estradiol

triggers sonic-hedgehog-induced angiogenesis
during peripheral nerve regeneration by
downregulating hedgehog-interacting protein.
Lab Invest. 2012 Apr;92(4):532-42.

9: Naganuma M, Shiga T, Sato K, Murasaki K,
Hashiguchi M, Mochizuki M, Hagiwara N.
Clinical outcome in Japanese elderly patients
with non-valvular atrial fibrillation taking

warfarin: a single-center observational study.
Thromb Res. 2012 Jul;130(1):21-6.

2. FRREE

1. RIGH—ER, 8RR, HEM, NI, {LEE
—ER, $RZE, Bz, EHTH FHETHA.
Impact of Heart Rate on the Occurrence of
Life-Threatening Arrhythmia in Heart
Failure Patients with Cardiac
Resynchronization Therapy. % 77 BEIHZAK
TR FRFMNESR 2013.03.15

2. /INRBIERE, SR, EERI, A\, LEE
—BR, 8RZ, EFHEZ, EHSS, HEER],
SE R, FKIE A . Effect of Intravenous
Amiodarone on Transmural Heterogeneity
of  Ventricular Repolarization in
Non-ischemic Heart Failure Patients with
Cardiac Resynchronization Therapy. %8 77
6] H AfEIREF F R F IR 2013.03.15

3. AR, HEMI, NS ILEE R, RS,
Bz, EHTS, TEER, YEE, #E
#& /A . Longterm Effect of Cardiac
Resynchronization Therapy on T peak to T
end intervals in Patients with Cardiac
Resynchronization Therapy Device. 8 77
[B] H AfEIRER PR F iR 2013.03.15

4. BER, AR, EHST B, #HE KA.
Treatment target to prevent the occurrence
of life-threatening arrhythmia in patients
with impaired left ventricular function. %
77 B H AEREBFRFMES 2013.03.15

5. mEREC, EBRIMRT, 88Kk%, BEHT, &
Z M —2%, FIE#HA. ILI7T and INFy
contribute to the atherosclerotic
development and microalbuminuria with
the dysfunction of podocytes. %8 77 [BIH K
TR PR FINES 2013.03.15

6. $hARZ, #HEFA. Brugada EMERICKT S
A DB E SRIeER ORI TR, & 11
BT O E TSN & 2013.02.16

7. SR, EEM, {LEE—8, Ef¥Ez, £H



10.

11.

12.

13.

14.

15.

P, PEEE, SER, FERA. R
FEMBER— 2 JERET 5 IEEMIEL
RERBEIIBT 2HEIMAEY L EFEETREIR
EOBEME. 5 60 EHARLERERFAINE
£ 2012.09.15

EHEZ, EHSSH, ILEBE—H, MR, B
ME, MR, PEEE, REWA. mWERE
N 2 T HEREN SHEA B R BRI Bh 25 HEA &
BT HEE 4 B — R O] HE AR,
% 5 BIEAATNA AEELEKRE
2013.02.23

Bz, EETE, WL, {LEBE—EE,

SRS, WFARAE, BRI, #IRGRA. R—2X
A—HNHEAHBEDOERICB TS EEET_S
U OFRM. B 27 BIHAREIRELY
k% 2012.07.07

BARE, BEMI, LEIE—8R, $hksE, BEHE
Z, EHFE, PEEE, SBR, FKEWA M
DEX—T VT HERAABEITIBT S
Tpeak-Tend & LEBEMEARENR. 5529 B H AL
BEFMES 2012.10.13
ILEE—BR, EHSES, AR, EFEZ, #&
kA . Ratchet syndrome. %8 27 [B]|H AR
BIRFRFM RS 2012.07.07
LEE—ER, EHSES, EREZ, SR,
Rl O, FHEKRRE, BE, /R, INERE,
HIRTRA. R OEMENC R T 2 35K fE:
AR B2 (B0 7 B B & fE Rl 2 BE LR 2
2 U= RENIRE R — A B G B O E 4
D L1E.  HERSRNERFESHT—TI T T
L—2a CEEME RS 2012 2012.11.23
TR, LEE L, EHFE, EhEz, /\
R, BEE, FHERER, MO, Haxd
n, PEEE, BEB, FHEFRA. ILRNNEER
fREEN R ICEE— &M Tl < EZB—f
BIRATESHOCEHFTLEMEIOERZE
RO 16l HEARERSE2 N T—TI -7
Tl —a ryEEMKEFERS 2012
2012.11.23

PR, RGO, EHSFS, EREz, 1L
BiE—BR, SR, IR, BERE, SHEKR
BB, REOEA, BAAE S &, BEEAL KERMEIE
FESHOHECREREZ R EEERER
12k DIBEIEHE PIRT 28 9)% U /- 80 B 1k
D 1L HERERFESAT—T I - 7T L—
Toa VEEMKE KRS 2012 2012.11.23
BWE, (LEE—8, EHFH, EFEz, A
2, INEEE, SHEARES, WMOM, Haxd
W, REFEE, BEHMA, FREFRA. BA CT |
%% 7= CARTO MERGE i & 5.0 EHIE)
7TV —ar EEAERRRE S B

REEEEMICHT DilA. HARBIRFER S
T=7I) T TL—a VEERKFERR 2012
2012.11.23

16. hi (G, FEHSTS, TEEE, HHEKR, B

BE, mEE, R, [LEE—8, BEFEZ,
IR BEPICRESHEIERN S5 X E EER
WHEREREANE L OERED 1 4.
HAREBIRFSAT—FI - 7T L—a >
BEERE KA 2012 2012.11.23

17. $RE, SAH, HHE, BRERT, HEH

A. QOL IT & B FIEM O EME OEYEER)
RIEMMICONTORE. % 33 EHKEREK
MBS 2012.11.29

18. INERE, EHSTE, BEhE .z, ILEE—ER, /\

R, BEWE, SHEKRE, HERA.SED
WEZRD, HREABRENSOT TO—FI2
EDU—REEEZFSER—AA—H—R7r
v NEFO—F  F 226 [EHAREREES
R FR{ER A2 2018.02.01

19. BHE, BPEL, EHTS, LEE—, /\

R, MR, 5 HEEKER, HOMm, MiEe,
FEFEE, RKEBRA. AOEBREBLELER
U—ROEEMN alternative I2Z{L L7 21
BET7Ov IO 146 5 5 BEHEARTINA X
FEHEATAS 2013.02.23

(RERBLES - H - RTFEEBLA)

H. JHEVEEMED HEE - BN (PEZED.
L. FRFES

)
VAN,

2. ERHRRE

VAR

3. T DA

Rkl



II. WHEREROAFTICEET 2 —&&



WERROTTTICET 5 —5#

HEERS HWXY 1 bIVE FHR B5 | R—=U | HIIRE
Kawata H, Noda T, Yamada | Effect of sodium-channel blockade | Heart Rhythm 9 77-83 2012
Y, Okamura H, Satomi K, on early repolarization in
Aiba T, Takaki H, Athara N, | inferior/lateral leads in patients
Isobe M, Kamakura S, with idiopathic ventricular
Shimizu W fibrillation and Brugada

7 syndrome.
Makimoto H, Kamakura S, | Clinical impact of the number of Heart Rhythm 9 242-248 2012
Aihara N, Noda T, Nakajima | extrastimuli in programmed
I, Yokoyama T, Doi A, electrical stimulation in patients
Kawata H, Yamada Y, with Brugada type 1
Okamura H, Satomi K, Aiba | electrocardiogram.
T, Shimizu W
Watanabe H, Nogami A, Clinical characteristics and International J Cardiol 159 | 238-240 2012
Ohkubo K, Kawata H, risk of arrhythmia
Hayashi Y, Ishikawa T, recurrences in patients with
Makiyama T, Nagao S, idiopathic ventricular
Yagihara N, Takehara N, fibrillation associated with
Kawamura Y, Sato A, early repolarization.
Okamura K, Hosaka Y, Sato
M, Fukae S, Chinushi M,
Oda H, Okabe M, Kimura A,
Maemura K, Watanabe I,
Kamakura S, Horie M,
Aizawa Y, Shimizu W,
Makita N
Iguchi K, Noda T, Beneficial effects of cilostazol in a | Heart Rhythm in press 2013
Kamakura S, Shimizu W patient with recurrent ventricular
fibrillation associated with early
repolarization syndrome.
. Successful slow pathway ablation . )
Kawata H, Satomi K, . dent with fed Pacing Clin 36(4) 10022 2013
in a patient with a rare unroofe -
Yamagata K, Kamakura S. P . Electrophysiol. ©
type coronary sinus.
Matsuyama TA, Ho SY, .
Anatomic assessment of
McCarthy KP, Ueda A, .. . . .
. . variations in myocardial J Cardiovasc
Makimoto H, Satomi K, . . . 23 398-403 2012
approaches to the atrioventricular | Electrophysiol.
Kamakura S, Inoue S,
. . node.
Ishibashi-Ueda H.
Kamakura T, Kawata H,
Yamada Y, Miyamoto K, Significance of latent anterior
Ok H, Noda T, Satomi 1 larization in patient .
ar.nura ) ‘a E_i omi ea'r y.repo arization in patients T Am Coll Cardiol. o vision
K, Aiba T, Takaki H, Aihara | with inferolateral early
N, Kamakura S, Kimura T, | repolarization syndrome.
Shimizu W.
Two decades of progress in the
Kamakura S understanding of Brugada J Arrhythmia 29 51 2013
syndrome.
Epidemiology of Brugada
Kamakura S. syndrome in Japan and rest of the | J Arrhythmia 29 52-55 2013
: world.
| e . e 1101-11
Sa AR OEMENCK I 2 himeEE | AHEE 54 o7 2012




PEERALOFRE 72 5 N B

N = . . 76
SR S BRI 2 TRMEDERE DBHICET | Circulation J I(Sgp 379 | 2012
s e = e
BHARIA P
RIRERBICBIT SR INER . . 76
SR BRI A A d Circulation J Gup | g1 4s3 | 2012
MRS plel):
Villafafie J, Atallah J,
Gollob MH, Maury P,
Wolpert C, Geb R,
P au.er Long-term follow-up of a Journal of the
Watanabe H, Horle M. diatric cohort with short QT | American College of i
ediatric cohort wi erican
Anttonen O, Kannankeril P, P drome Cmd' | otege o 10 press
syndrome.
Faulknier B, Bleiz J, e arciology
Makiyama T, Shimizu W,
Hamilton R, Young ML.
Irbesartan-mediated AT1 receptor
blockade attenuates
Wu J, Ding WG, Zhao J, hyposmostic-induced Journal of the
Zang WJ, Matsuura H, enhancement of IKs current and Renin-Angiotensin in press
Horie M. prevents shortening of action -Aldosterone System.
potential duration in atrial
myocytes.
Watanabe H, Ohkubo K, SCNS5A mutation associated with
Watanabe [, Matsuyama T, ventricular fibrillation, early )
. . . . International Journal )
Ishibashi-Ueda H, Yagihara | repolarization, and . in press
. . . of Cardiology
N, Shimizu W, Horie M, concealed myocardial
Minamino T, Makita N. abnormalities.
Kawaguchi T, Hayashi H,
Miyamoto A, Yoshino T, Prognostic implications of
Taniguchi A, Naiki N, progressive cardiac conduction Circulation Journal 77(1) 60-67 2013
Sugimoto Y, Ito M, Xue JQ, | disease.
Murakami Y, Horie M.
Nakajima T, Wu J, Kanek
2 a_]u.fna » WU S, halie ,0 KCNE3 T4A as a genetic
Y, Ashihara T, Ohno S, Irie . ) 2763-
. background of Brugada-pattern Circulation Journal 76(12) 2012
T, Ding WG, Matsuura H, . 2772
i ) electrocardiogram.
Kurabayashi M, Horie M.
Aizawa Y, Sato A, Watanabe
H, Chinushi M, Furushima Dynamicity of the J wave in
H, Horie M, Kaneko Y, idiopathic ventricular fibrillation .
. . . Journal of American
Imaizumi T, Okubo K, with a special reference to . 59(22) | 1948-53 2012
, . ) College of Cardiology
Watanabe I, Shinozaki T, pause-dependent augmentation of
Aizawa Y, Fukuda, Joo K, the J wave.
Haissaguerre M.
Miyamoto A, Hayashi H,
Yoshino T, Kawaguchi T, Clinical and electrocardiographic
Taniguchi A, Ito H, characteristics of patients with Heart Rhythm o(1) 6674 2012

Sugimoto Y, Ito M,
Makiyama T, Xue JQ,
Murakami Y, Horie M.

short QT interval in a large
hospital-based population.




Hattori T, Makiyama T,
Akao M, Ehara E, Ohno S,

A novel gain-of-function KCNI2
mutation associated with short QT

Kuroda Y, Yae K,
Hashimoto H, Tanaka T,

pluripotent stem cells.

Iguchi M, Nishio Y, Sasaki . L. Cardiovasc Res. 93(4) | 666-673 2012
. syndrome impairs inward
K, Itoh H, Yokode M, Kita . . .
. . rectification of Kir2.1 currents.
T, Horie M, Kimura T.
Makita N, Seki A,
Sumitomo N, Chkourko H,
Fukuhara S, Watanabe H,
Shimizu W, Bezzina CR, . . .
- . . A connexin40 mutation associated ) .
Hasdemir C, Mugishima H, . . . Circulation
. with a malignant variant of )
Makiyama T, Baruteau A, . . Arrhythmia and 5 163-172 2012
. progressive familial heart block .
Baron E, Horie M, . I Electrophysiology
N e .
Hagiwara N, Wilde AA, P
Probst V, Le Marec H,
Roden DM, Mochizuki N,
Schott JJ, Delmar M..
Regulatory mechanisms
Wu J, Ding WG, Matsuura underlying the modulation of
Pfl Arch. 463(4 625-33 2012
H, Horie M. GIRK1/GIRK4 heteromeric Hgers Are ¥
channels by P2Y receptors.
Watanabe H, Nogami A,
Ohkubo K, Kawata H,
Hayashi Y, Ishikawa T,
Makiyama T, Nagao S,
Yagihara N, Takehara N, Electrocardiographic
Kawamura Y, Sato A, Characteristics and SCNSA Circulation
Okamura K, Hosaka Y, Sato | Mutations in Idiopathic Arrhythmia and 4(6) 874-881 2012
M, Fukae S, Chinushi M, Ventricular Fibrillation Associated | Electrophysiology.
Oda H, Okabe M, Kimura With Early Repolarization".
A, Maemura K, Watanabe 1,
Kamakura S, Horie M,
Aizawa Y, Shimizu W,
Makita N.
Kimura H, Zhou J,
Kawamura M, Itoh H,
Mizusawa Y, Ding WG, Wu
J, Ohno S, Maki T, e . Circulati
. © a I}Tar,na Phenotype Variability in Patients 1r01% ation
Miyamoto A, Naiki N, Wang . . Cardiovascular 5 344-353 2012
. . Carrying KCNJ2 Mutations. .
Q, Xie Y, Suzuki T, Tateno Genetics.
S, Nakamura Y, Zang WJ,
Ito M, Matsuura H, Horie
M.
Egashira T, Yuasa S, Suzuki
T, Aizawa Y, Yamakawa H, . . .
Matsuhashi T. Ohno Y. Disease characterization using Cardiovascular
ardiovascu
asuhasht 2, VERO %, 1 QTS-specific induced 95 | 419-429 | 2012
Tohyama S, Okata S, Seki T, research




Hattori F, Sato T, Miyoshi S,
Takatsuki S, Murata M,
Kurokawa J, Furukawa T,
Makita N, Aiba T, Shimizu
W, Horie M, Kamiya K,
Kodama I, Ogawa S,
Fukuda K.

Takigawa M, Kawamura M,
Noda T, Yamada Y,
Miyamoto K, Okamura H,

Seasonal and Circadian
Distributions of Cardiac Events in

Satomi K, Aiba T, . ) Circulation Journal 76(9) 2112-8 2012
) Genotyped Patients With
Kamakura S, Sakaguchi T, c tal Long QT Synd
nge .
Mizusawa Y, Itoh H, Horie | oo On8eh SYRCIOME
M, Shimizu W.
ful cathet lati
Kaneshiro T, Naruse Y, E:;cesi jat e::gr al; ation of
© a
Nogami A, Tada H, Yoshida e iumn Vten rt1cuart . . Circulati
emature contraction
K, Sekiguchi Y, Murakoshi pr . eco ) 1,0 S. LEESTING rrena 10?
. ventricular fibrillation in Arrhythmia and 5 eld-el7 | 2012
N, Kato Y, Horigome H, . ) . .
. catecholaminergic polymorphic Electrophysiology

Kawamura M, Horie M. . .

ventricular tachycardia with RyR2
Aonuma K. .

mutation.

Drug-induced QT-interval
Lin L, Horigome H, prolongation and recurrent torsade i Lof

ournal o
Nishigami N, Ohno S, de pointes in a child with . 45(6) 770-3 2012
] ; Electrocardiology

Horie M, Sumazaki R. heterotaxy syndrome and KCNE1

D85N polymorphism.
Take Y, Morita H, Toh N, Identification of high-risk syncope
Nishii N, Nagase S, related to ventricular fibrillation Heart Rhvihm 9 752759 2012

e -
Nakamura K, Kusano KF, | in patients with Brugada y
Ohe T, Ito H syndrome.
. Brugada JEMRFED MEXZH & TGRS Vol 2
— rusats fERTOCERBI L | A RS N
) 2 27 #H il CIRCULATION (6)
- BOMEREOR b E .
BHHE iiﬂ SRR IR O R EENE S 4620 | 54-56 | 2012
. DEMEFERICNT S | _
B E ICD &M 2 ADITIED D b 2 Circulation up-to-date 7(5) 37-46 2012
BEAERFEEN PR | Brugadaf OERFTRZE L | O Vol 4| 456-462 | 2012
TSRS, U125, | REIRIEIEA S O i & 0 B .
REAN B K TR | EAVRIZ S N2 26
A No.4

rE K
BE BEA E_E BEARERARE THALY .05 | BiE - BFRE 25 % 2013

REEIR 5-6%
Hiratsuka A, Shimizu A, Characteristic of induced ventric | Circulation Journal 76 (3) | 624-633 | 2012
Uekyama T, Yoshiga Y, D | ular fibrillation cycle length in
oi M, Ohmiya T, Yoshida | symptomatic Brugada syndrome
M, Fukuda M, Matsuzaki
M
Omiya T, Shimizu A, Ue | Effects of isoproterenol and pro | J Cardiol 60 47-54 2012

kyama T, Yoshiga Y, Doi
M, Ohmiya T, Yoshida M,

pranolol on the inducibility and
frequency of ventricular fibrilla




Fukuda M, Matsuzaki M

tion in patients with Brugada sy
ndrome

Moss Ad, Christian Jons
C, Shimizu W, Wilde AA,
MecNitt S, Peterson DR,
Zareba W, Robinson JL,
Ackerman MJ, Cypress
M, Gray DA, Hofman N,

- Kanters JK, Kaufman
ES, Platonov PG, Qi M,
Towbin JA, Vincent GM,
Lopes CM

of life-threatening events.
Implications for mutation-specific
response to beta-blocker therapy
in type-1 long QT syndrome.

Bl W, tfEER, KE | BrugadafEEREIC BT S FEEMA] | JPN.ELECTROPHYS | 32 (S| 82-86 2012

%75, SHERE, PHE | BEHETO T EOHBEE S | IOLOGY 1)

s, fEHEHEM, NEEFEE | R

FRFEZSTE, TEKMEE

Miyoshi T, Maeno Y, Sago | Evaluation of transplacental CircJ 76 469-76 2012

H, InamuraN, Yasukohchi S, | treatment for fetal congenital

Kawataki M, Horigome H, bradyarrhythmia: A nationwide

YodaH, Taketazu M, Shozu | survey in Japan.

M, Nii M, Kato H, Hayashi

S, Hagiwara A, Omoto A,

Shimizu W, Shiraishil,

Sakaguchi H, Nishimura K,

Ueda K, Katsuragi S, Ikeda T

Nishimoto O, Matsuda M, Peripartum cardiomyopathy Intern Med 51 461-464 | 2012

Nakamoto K, Nishiyama H, | presenting with syncope due

Kuraoka K, Taniyama K, to Torsades de pointes: a case

Tamura R, Shimizu W, of long QT syndrome with a

Kawamoto T novel KCNH2 mutation.

Makita N, Seki A, A Connexin 40 mutation Circ Arrthythmia and 5 163-172 | 2012

Sumitomo N, Chkourko H, associated with a malignant Electrophysiol

Fukuhara S, Watanabe H, variant of progressive familial

Shimizu W, Bezzina CR, heart block type-1.

Hasdemir C, Mugishima H,

Makiyama T, Baruteau A,

Baron E, Horie M,

Hagiwara N, Wilde AA,

Probst V, Le Marec H,

Roden DM, Mochizuki N,

Schott JJ, Delmar M

Costa J, Lopes CM, Combined assessment of gender Heart Rhythm 9 892-898 | 2012

Barsheshet A, Moss AJ, and mutation-specific information

Migdalovich D, Ouellet G, for risk stratification in type 1 long

McNitt S, Polonsky S, QT syndrome.

Robinson JL, Zareba W,

Ackerman MJ, Benhorin J,

Kaufman ES, Platonov PG,

Shimizu W, Towbin JA,

Vincent GM, Wilde AA,

Goldenberg I

Baranchuk A, Nguyen T, Brugada phenocopy: new Ann Noninvasive 17 299-314 | 2012

Ryu MH, Femenia F, Zareba | terminology and proposed Electrocardiol

W, Wilde AAM, Shimizu classification.

W, Brugada P, Pérez-Riera

AR

Barsheshet A, Mutations in cytoplasmic loops of | Circulation 125 1988-19 | 2012
- Goldenberg I, O-UchiJ, | the KCNQI channel and the risk 96




Takigawa M, Kawamura M, | Seasonal and circadian CircJ 76 2112-21 | 2012
Noda T, Yamada Y, distributions of cardiac events in 18
Miyamoto K, Okamura H, genotyped patients with
Satomi K, Aiba T, congenital long QT syndrome.
Kamakura S, Sakaguchi T,
Mizusawa Y, Itoh H, Horie
M, Shimizu W
Egashira T, Yuasa S, Suzuki | Disease characterization using Cardiovasc Res 95 419-429 | 2012
T, Aizawa Y, Yamakawa H, | LQTS-specific induced pluripotent
Matsuhashi T, Ohno Y, stem cells.
Tohyama S, Okata S, Seki T,
Kuroda VY, Yae K,
Hashimoto H, Tanaka T,
Hattori F, Sato T, Miyoshi S,
Takatsuki S, Murata M,
Kurokawa J, Furukawa T,
Makita N, Aiba T, Shimizu
W, Horie M, Kamiya K,
Kodama I, Ogawa S, Fukuda
K
Shimizu W Clinical features of Brugada syn | J Arrhythmia inpress | 2013
drome.
Nakashima K, A left ventricular noncompaction | Heart Vessels 28 126-129 | 2013
Kusakawa I, Yamamoto | in a patient with long QT
T, Hirabayashi S, syndrome caused by a KCNQ1
Hosoya R, Shimizu W, mutation: a case report.
Sumitomo N
Makimoto H, Satomi K, Double tachycardia after slow J Cardiovasc 24 233-236 | 2013
Wada M, Shimizu W pathway ablation for Electrophysiol.
atrioventricular nodal tachycardia:
what is the mechanism?
Watanabe H, Ohkubo K, SCNS5A mutation associated with | Int J Cardiol inpress | 2013
Watanabe I, Matsuyama TA, | ventricular fibrillation, early
Ishibashi-Ueda H, Yagihara | repolarization, and concealed
N, Shimizu W, Horie M, myocardial:
Minamino T, Makita N
Miyoshi T, Kamiya CA, Safety and efficacy of implantable | Circ J in press 2013
Katsuragi S, Ueda H, cardioverterdefibrillator during
Kobayashi Y, Horiuchi C, pregnancy and after delivery.
Yamanaka K, Neki R,
Yoshimatsu J, Ikeda T,
Yamada Y, Okamura H,
Noda T, Shimizu W
Mathias A, Moss AJ, Lopes | Prognostic implications of Heart Rhythm in press 2013
CM, Barsheshet A, McNitt mutation specific QTc standard
S, Zareba W, Robinson JL, deviation in congenital long QT
Locati EH, Ackerman MJ, syndrome.
Benhorin J, Kaufman ES,
Platonov PG, Qi M,
Shimizu W, Towbin JA,
Michael Vincent G, Wilde
AA, Zhang L, Goldenberg [
Villafafie J, Atallah J, Long-term follow-up of a J Am Coll Cardiol 61 1183-11 2013
Gollob MH, Maury P, pediatric cohort with short QT 91

Wolpert C, Gebauer R,
Watanabe H, Horie M,
Anttonen O, Kannankeril P,
Faulknier B, Bleiz J, v
Makiyama T, Shimiza W,
Hamilton R, Young ML

syndrome.




Takigawa M, Kiso K, Noda | Usefulness of scintigraphy to Ann Nucl Med in press 2013
T, Kurita T, Yamada Y, predict electrical storms in severe
Okamura H, Satomi K, idiopathic dilated
Suyama K, Aihara N, cardiomyopathy.
Nanasato M, Hirayama H,
Kamakura S, Shimizu W,
Ishida Y.
Ejima K, Shoda M, Localized reentrant Heart Vessels
Miyazaki S, Yashiro B, tachycardia in the aorta
Wakisaka O, Manaka T, | contiguity region mimickin
Hagiwara N. perimitral atrial flutter in the
context of atrial fibrillation
ablation.
Makita N, Seki A, connexind0 mutation Circ Arrhythm 5(1) | 163-72 2012
Sumitomo N, Chkourko | associated with a malignant Electrophysiol.
H, Fukuhara S, variant of progressive familial
Watanabe H, Shimizu W, | heart block type I.
Bezzina CR, Hasdemir
C, Mugishima H,
Makiyama T, Baruteau
A, Baron E, Horie M
Hagiwara N, Wilde AA,
Probst V, Le Marec H,
Roden DM, Mochizuki N,
Schott JJ, Delmar M.
Sekiguchi H, Ii M, Jujo | Estradiol promotes neural Angiogenesis. 16(1) | 45-58 2012
K, Thorne T, Ito A, stem cell differentiation into
Klyachko E, Hamada H, | endothelial lineage and
Kessler JA, Tabata y, angiogenesis in injured
Kawana M, Asahi M, peripheral nerve.
Hagiwara N, Losordo
DW.
Momose M, Miyake Y, Prognostic Value of Cire J. 76(11) | 2633-9 2012
Fukushima K, Nakajima | (123)I-Betamethyl-p-Iodophe
T, Kondo C, Hagiwara N, | nyl-Pentadecanoic Acid
Sato A, Uchigata Y, Single-Photon Emission
Sakai S. Computed Tomography in
Diabetic Patients With
Suspected Ischemic Heart
Disease.
Matsuura K, Wada M, Creation of human cardiac Biochem Biophys | 425(2) | 321-7 2012
Shimizu T, Haraguchi Y, | cell sheets using pluripotent | Res Commun.
Sato F, Sugiyama K, stem cells.
Konishi K, Shibay,
Ichikawa H, Tachibana
A, Ikeda U, Yamato M,
Hagiwara N, Okano T.
Ejima K, Shoda M, Ratchet syndrome. Intern Med. 51(9) | 1139 2012
Manaka T, Hagiwara N.
Yashiro B, Shoda M, - ong-term results of a J Artif Organs 15(3) | 244-9 2012
Tomizawa Y, Manaka T, | cardiovascular implantable
Hagiwara N. electronic device wrapped
with an expanded
polytetrafluoroethylene sheet.
Sekiguchi H, Ii M, Jujo | Losordo D. Estradiol triggers | Lab Invest. 92(4) | 532-42 2012

K, Renault MA, Thorne
T, Clarke T, Ito A,
Tanaka T, Klyachko E,
Tabata Y, Hagiwara N,

sonic-hedgehog-induced
angiogenesis during
peripheral nerve regeneration
by downregulating
hedgehog-interacting protein.




Naganuma M, Shiga T, Clinical outcome in Japanese | Thromb Res 130(1) | 21-6 2012
Sato K, Murasaki K, elderly patients with
Hashiguchi M, non-valvular atrial
Mochizuki M, Hagiwara | fibrillation taking warfarin: a
N. single-center observational
study.
Morisaki H, Yamanaka I, | CDH13 Gene Coding Hum Mutat. 33(2) | 402-10 2012
Iwai N, Miyamoto Y, T-Cadherin Influences
Kokubo Y, Okamura T, Variations in Plasma
Okayama A, Morisaki T. | Adiponectin Levels in the
Japanese Population.
el
B} ERE2EKD H AR
EERKA WY A M il = kRt 44 R N3
=5 i i % % % = 'I/Z_r ﬁ Hj }i ’E}E N
M
. . _ DB #EE R -
BEEE | O Sk gtk | DPERE | psse | g | 2012 | 351052
& 2012 £ERK
*x
H B X S —
wEGE | EWEHEERE || E_@ RENRE BT | S| 2012 | 517:520
KR IRER
; . TEERESEED e .
AW | TR B8 - B %ggg SRR | R | 2012 | 126-128
- R B it
BHLWROH AAEE
S 50 AR V27 RFOEEN | BEER BEEESHE — I 2012 13-16
359
Hayashi H, | Prognostic value of P | Choi JI Atrial INTECH Croatia 2012 189-198
Horie M. wave for developing Fibrillation -
atrial fibrillation. Basic Research
and Clinical
Applications
Horie M Pipette perfusion Okada Y Patch Clamp Springer | Germany | 2012 219-228
technique. Techniques:
from Beginning
to Advanced
Protocol.
WL & REROBLTEE | HE & | FERY LR H 2012 | 221-225
MR
L R | ETEBEEILTO | FE . | RERE ML B 2012 | 405-409
LB ED A
L & REEMR BEFKER « | Nuesing Mook | BRE&4 I 2012 44-53
KB —'I‘E"'I‘if,%\ T —
DAMEEE TTA
Z DKt 7
¥ E(H | FER AABKR BEAREON | FH % /\| B 2012 | 247-250
H) BEEZSH |1 RKI1ISL | KRESE
1 RZ1 2| M2012
ERZEES
Shimizu W, | Provocative (drug) Gussak I, Electrical Springer, Oxford, | 2013 in press
Ackerman testing in inherited Antzelevitch | Diseases of the UK,
MJ arrhythmias. C, Wilde A, Heart (Second
Powell B, edition)




Ackerman

R EE 3) Bk
AEAR. (5215)

MJ, Shen WK
(eds)
Shimizu W | Acquired form of Gussak I, Electrical Springer UK, 2013 in press
Brugada syndrome. Antzelevitch | Diseases of the Oxford,
C, Wilde A, Heart (Second
Powell B, edition)
Ackerman
MJ, Shen
WK (eds)
HAK ¥ 23. ZRERFEDFRIERE. | (L FEE iz bLE! | BAEE | ER 2012 | p.
(734H) Hep~EDT | FHket 113-117
%7 ZOXRE
ik - TiEo &
fERLB 2 WNE
s
HwR W 1328 fEIR#ZEE Fils %, ERES FEMEE | FiR 2012 | p.
12. RER 5) OIE | AHBE=MR 663-665
ZeRIE (e RMEQT | 2B
FEEEERE, Brugada
FERE, 7 a—)b
T2 UHEFEMELEME
DEHERZZD).
(1)
BK ¥ BHEIEY I AT ¥ IET, BRGER & | BEFER | BHE 2012 | p.32-37
BHEMETERE | AHER= FOEE
BERE. (510), 2012-2013
BEK B B5E ARER QT | HLE 14, SHOERME | E¥XER | B 2012 | p.228-232
EREMREE - QTEME | #F &, BB RES
BB () (FE3RR) | IEE S,
REWEZ,
[GEs A
1BEK ¥ ElE LHOERIE | HE OE, REEPREE FA{LAE R 2012 | p. 52-54
Ho14) LEOTEE | A
BALOAREG—E. (5
)
Bk ¥ B13E BRMELE | HLE 14, RERF LR B 2012 | p.
~ B EEEEOESE | M= 496-499
PELEREH. 5) BRIR
B b Rz R
QT IERIEMRREE. (7
#H)
BAK W VI-3. QT IEEIEMR | MEHEE, REREESR | ADHIL | BER 2012 | p.376-383
B - QT EMEMREE. | ILTRE HMEICRS Ea—%t
(744) 2D Iwtz
TV T Y
7
BAK I AREEAR. (54H) ?ﬁﬁ@‘—?k FA L FA 2012 | EljplH
L 2011
BEAR B REEEEETD mILEEZER | BEUE A 2012 | EIR(H
v 7). (5318),:;, il FEHL 2011
2,
BEAK W 5. TEIRERRDERE. | KRiRsEM, NS HEEE | ®K 2012 | BRI
54 ERESEELE | AHR=M




V. WFSERCROFIETH « Bl D



Effect of sodium-channel blockade on early repolarization in
inferior/lateral leads in patients with idiopathic ventricular
fibrillation and Brugada syndrome

Hiro Kawata, MD,*T Takashi Noda, MD, PhD,* Yuko Yamada, MD,* Hideo Okamura, MD,*
Kazuhiro Satomi, MD, PhD,* Takeshi Aiba, MD, PhD,* Hiroshi Takaki, MD,* Naohiko Aihara, MD,*
Mitsuaki Isobe, MD, PhD,t Shiro Kamakura, MD, PhD,* Wataru Shimizu, MD, PhD*

From the *Division of Arrhythinia and Electrophysiology, Department of Cardiovascular Medicine, National Cerebral
and Cardiovascular Center, Suita, Osaka, Japan; "ADepartmenz of Cardiovascular Medicine, Tokyo Medical and Dental

University, Tokyo, Japan.

BACKGROUND A high incidence of early repolarization (ER) pat-
tern in the inferolateral leads has been reported in patients with
idiopathic ventricular fibrillation (IVF). Brugada syndrome (BS) is
characterized by J-point or ST-segment elevation in the right
precordial leads and ventricular fibrillation, and some patients
with BS also have ER in the inferolateral leads.

OBJECTIVE To compare the clinical characteristics and effects of
sodium-channel blockade on ER between IVF patients with ER
(early repolarization syndrome [ERS]) and BS patients with or
without ER.

METHODS Fourteen patients with ERS and 21 patients with BS
were included in this study. ER was defined as an elevation of at
least 0.1 mV from baseline in the QRS-T junction in the inferoro-
lateral leads. Provocative tests with sodium-channel blockers were
conducted in all patients with ERS to distinguish ERS from BS.

RESULTS In the ERS group, all patients were male and most
patients experienced ventricular fibrillation during sleep or low
activity (79%). ER was attenuated by sodium-channel blockers in
most patients with ERS (13/14, 93%) and BS (5/5. 100%),
whereas ST-segment elevation was augmented in the right precor-
dial leads in the BS group. The rates of positive late potentials

were significantly higher in the BS group (60%) than in the ERS
group (7%) (P <.01).

CONCLUSIONS Some similarities were observed between ERS and
BS, including gender, arrhythmia triggers, and response of ER to
sodium-channel blockers. Unlike the ST segment in the right
precordial leads in BS, ER was attenuated in patients with both
ERS and BS, suggesting a differential mechanism between ER in
the inferolateral leads and ST elevation in the right precordial
leads.

KEYWORDS Early repolarization; J wave; Idiopathic ventricular
fibrillation; Brugada syndrome; Sudden death; Sodium-channel
blocker

ABBREVIATIONS BS = Brugada syndrome; ECG = electrocardio-
gram; ER = early repolarization; ERS = early repolarization syn-
drome; IVF = idiopathic ventricular fibrillation; LPs = late po-
tentials; QTc = corrected QT interval; SAECG = signal-averaged
electrocardiogram; SCD = sudden cardiac death; VF = ventricular
fibrillation; VT = ventricular tachycardia

(Heart Rhythm 2011;xx:xxx) © 2011 Heart Rhythm Society. All
rights reserved.

Introduction

Early repolarization (ER) pattern is often found in the gen-
eral population and has been considered a benign electro-
cardiographic finding. Its prevalence has been estimated to
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be between 1% and 5% of healthy adults."™* Idiopathic
ventricular fibrillation (IVF) presenting prominent ST-seg-
ment elevation in the inferior leads has been considered
as a variant of Brugada syndrome (BS).>® BS is char-
acterized by ST-segment elevation in the right precordial
leads V1 to V3 and is considered to have a high propen-
sity toward sudden cardiac death (SCD).*° Recently,
several reports have suggested the association of IVF
with ER in the inferior and/or lateral lead in the electro-
cardiogram (ECG).*'°~'* ER is reported to be found
more frequently among patients with IVF than among
healthy control subjects.'®!> However, little is known
about the clinical and electrocardiographic characteristics
and the pharmacological response of ER in patients with
IVF and BS associated with ER and their different re-

doi:10.1016/j.hrthm.2011.08.017
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sponse from that of ST elevation in the right precordial
leads in patients with BS. The present study aimed to
investigate the similarities and differences between IVF
with ER (early repolarization syndrome [ERS]) and BS
with or without ER.

Methods

Patient characteristics
Among 38 patients with IVF, admitted to the National
Cerebral and Cardiovascular Center between 1994 and
2009, ER in the inferior and/or lateral ECG leads was
recorded in 14 patients (37%). These 14 patients were in-
cluded in this study as an ERS group (all males, aged 27-64
years, mean age 44.7 & 13.6 years). Twenty-one patients
with BS with a history of ventricular fibrillation (VF) or
aborted SCD were also included in this study. According to
the published guidelines,'®'” patients were diagnosed as
suffering from IVF if they had no structural heart disease
confirmed by noninvasive studies (physical examination,
ECG, exercise stress test, echocardiogram, and cardiac mag-
netic resonance imaging or computed tomography) and in-
vasive studies (coronary angiography and left ventricular
cineangiography). Long QT syndrome (corrected QT [QTc]
interval =440 millisecond), short QT syndrome (QTc in-
terval- <340 millisecond), and BS were also excluded to
diagnose a patient as suffering from IVF. To exclude BS, all
subjects in the ERS group were proven to be negative with
a pharmacological challenge with pilsicainide.®'®

The BS group consisted of 21 patients (19 males, aged
20-64 years, mean age 39.7 = 12.6 years) with an episode
of documented VF or aborted SCD. Eleven had a sponta-

avR

avil.

avF

Figure 1

Monitor ECG on the ambulance

neous type 1 ECG, and in the remaining, it was induced by
a sodium-channel blocker. Ethical approval of the present
study was obtained from the Institutional Review Commit-
tee of the National Cerebral and Cardiovascular Center.

Electrocardiography

All available conventional ECGs (25 mm/s, 10 mm/mV)
were investigated in the search for ER. ER was defined as an
elevation of at least 1 mm (0.1 mV) in the J point (QRS-ST
junction) in at least 2 leads (Figure 1), either as QRS
slurring (smooth transition from QRS to the ST segment) or
as notching (a positive J deflection inscribed on the S
wave).'? The inferior (I, III, and aVF) and lateral (I, aVL,
and V4-V6) leads were evaluated. To exclude BS, no
J-point elevation must exist in the right precordial leads
(V1-V3).

All ECGs were interpreted blindly by 2 independent
cardiologists (H.K., W.S.). The following parameters were
assessed in lead II, which include P-wave duration and PQ
and RR intervals. QRS duration and QT interval were as-
sessed in leads II and V5. The QTc interval was calculated
using Bazett’s method. The amplitude of ER was assessed
in the inferior leads (II, IlI, and aVF), the lateral leads (I,
aVL, and V4-V6), or both, and the maximum ER amplitude
was measured. We selected leads II and V5 as representa-
tive of inferior and lateral leads for the analysis of ER
amplitude.

BS was diagnosed when a type 1 coved-type ST-segment
elevation (=0.2 mV at J point) was observed in >1 of the
right precordial leads (V1-V3) in the presence or absence of

A: Twelve-lead ECG in a patient with early repolarization syndrome. ER (arrow) was seen in the lateral leads (V4-V6) under baseline conditions.

B: Monitor BCG recorded during the arthythmic periods in the same patient showed a consistent increase in the amplitude of ER, followed by initiation of

ventricular fbrillation. ECG, electrocardiogram; ER, early repolarization.
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a sodium-channel blocker in conjunction with documented
VF or polymorphic ventricular tachycardia (VT).

Drug challenge test

The drug challenge test was performed with intravenous
pilsicainide (1 mg/kg, maximum 50 mg, 5 mg/min) or
flecainide (2 mg/kg, maximum 100 mg, 10 mg/min). The
test result was considered positive if a type 1 Brugada ECG
appeared in >1 right precordial lead (V1-V3). Once again,
we excluded all patients with IVF but without sodium-
channel blocker challenge test from our study to clarify the
diagnosis of ERS.

Late potentials

Late potentials (LPs) were analyzed by using a signal-
averaged electrocardiogram (SAECG) system (Arrhythmia
Research Technology 1200EPX, Milwaukee, WI). Three
parameters were assessed by using a computer algorithm:
(1) total filtered QRS duration (f-QRS), (2) duration of
low-amplitude signals <40 pV of the filtered QRS complex
(LAS ), and (3) root-mean-square voltage of the terminal
40 millisecond of the filtered QRS complexes (RMS ;). LPs
were considered positive when at least 2 of the 3 parameters
were abnormal: £-QRS > 120 millisecond, LAS,, >38 mil-
lisecond, and RMS,, <18 uV.

Statistical analysis

Continuous variables were expressed as mean value = SD.
A comparison between the 2 groups was performed with
Student’s t test for paired data. Categorical variables were
compared with Fisher’s exact test. A P value of <.05 was
regarded as being significant.

Results

Clinical and electrocardiographic characteristics

In the BS group, 9 of the 21 patients (43%) with BS showed
ER in the inferior and/or lateral leads. A comparison of the
clinical and electrocardiographic characteristics of the 14
ERS group patients, 21 BS group patients, and 9 BS patients
with ER is shown in Table 1. The average age of 9 BS
patients with ER was lower than that of the ERS group.
Except for that, no significant differences were observed in
baseline clinical characteristics with respect to age, gender,
family history of SCD, and activity at the time of cardiac
arrest. The number of premature ventricular complexes dur-
ing 24-hour Holter ECG was not different between the 2
groups.

Regarding SAECG parameters, the values of f-QRSd,
LAS,,, and RMS,, in 14 ERS group patients were 97.8 =
8.1 millisecond, 29.8 = 5.2 wV, and 50.0 = 24.2 millisec-
ond, respectively. The corresponding values in 21 BS group
patients were 119.8 = 17.3 millisecond, 47.0 = 19.2 uV,
and 17.8 = 13.4 millisecond, respectively. All these param-
eters were significantly different between the 2 groups. LPs
were positive in 1 of the 14 patients (7%) in the ERS group
and in 12 of the 20 patients (60%) in the BS group. The rate
of positive LPs was significantly higher in the BS group
than in the ERS group (P <.01). We also compared the
SAECG parameters and the rate of positive LPs between 14
ERS group patients and 9 BS patients with ER. The ten-
dency was similar to the comparison between 14 ERS group
patients and 21 BS group patients; however, there were no
significant differences in the LAS,, and rate of LPs because
of the small number of BS patients with ER.

Table 1  Clinical and electrocardiographic characteristics in the early repolarization syndrome group, the Brugada syndrome group,
and the Brugada syndrome with ER group
Group P value
ERS (n = 14) BS(n =21) BSwith ER (n = 9) ERSvs BS ERS vs BS with ER
Clinical characteristics
Age (y), mean = SD 447 + 13.6 39.7 £ 12.6 333 = 10.3 NS .045
Male gender, n/N 14/14 19/21 7/9 NS NS
Family history of sudden cardiac death, n/N 0/14 (0%) 1/21 (5%) 1/9 (11%) NS NS
(%)
Activity at the time of cardiac arrest, n (%)
Sleep 3 (21%) 9 (42%) 5 (55%) NS NS
Rest 8 (57%) 10 (48%) 3 (33%) NS NS
Others 3 (21%) 2 (10%) 1 (11%) NS NS
Electrocardiographic characteristics
Presence of ER, n/N (%) 14/14 (100%)  9/21 (43%)  9/9 (100%) <.01 NS
Holter ECG, PVC in 24 h, mean ® SD 49.4 *+ 169.3 1.9 £ 4.2 2.3 £ 44 NS NS
Signal-averaged electrocardiography, mean + SD
f-QRSd (ms) 97.8 + 8.1 119.8 = 17.3 111.6 = 11.5 <.0001 <.01
LAS o (V) 29.8 + 5.2 47.0 + 19.2  33.8 * 14.5 <.01 NS
RMS,, (ms) 50.0 + 24.2  17.8 = 13.4 234 + 14.2 <.0001  <.01
Abnormal SAECG, n/N (%) 1/14 (7%)  12/20 (60%)  4/9 (44%) <.01 NS

Percentages may not total 100 because of rounding.

BS, Brugada syndrome; ECG, electrocardiogram; ER, early repolarization; ERS, early repolarization syndrome; f-QRSd, filtered QRS duration; LAS,,, duration
of low-amplitude signals <40 uV of QRS in the terminal filtered QRS complex; NS, not significant; PVC, premature ventricular contraction; RMS,,,

root-mean-square voltage of the terminal 40 millisecond of the filtered QRS complex; SAECG, signal-averaged ECG.
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Table 2  Baseline electrocardiographic parameters and their changes after administration of a sodium-channel blocker in the early
repolarization syndrome group, the Brugada syndrome group, and the Brugada syndrome with ER group
Mean = SD P value
ERS (n = 14) BS (n = 12) BS with ER (n = 5) ERS vs BS ERS vs BS with ER
RR II (ms) 951 = 116 930 *= 116 1024 = 46 NS NS
ARR II (ms) =71 *= 41 —12 = 17 —32 *+ 62 <.05 NS
P II (ms) 104 + 19 110 *+ 16 112 + 13 NS NS
AP 1I (ms) 10 * 9 21 % 13 24 + 16 <.05 <.05
PQ II (ms) 179 = 34 191 = 33 178 = 28 NS NS
APQ I (ms) 30 =9 28 * 14 38+ 8 : NS NS
QRS II (ms) 90 = 13 97 = 18 90 + 20 NS NS
AQRS II (ms) 10 = 10 23 £ 21 14 = 21 NS NS
QRS V5 (ms) 84 + 8 91 = 19 82+ 21 NS NS
AQRS V5 (ms) 13+8 29 + 18 28 + 8 <.05 <.01
QT 11 (ms) 377 = 19 370 + 14 374 * 15 NS NS
AQT I (ms) 10 * 14 28 = 18 16 £ 5 NS NS
QTcII (ms) 388 + 20 385 + 24 370 *+ 13 NS NS
AQTcII (ms) 10 £ 14 29 = 18 16 =5 <.05 NS
QT V5 (ms) 376 = 26 372 = 17 376 = 15 NS NS
AQT V5 (ms) 6 = 18 38 £ 23 14 + 11 <.01 NS
QTcV5 (ms) 387 + 23 387 *+ 24 372 + 12 NS NS
AQTcV5 (ms) 7 =19 40 = 25 14 + 11 <.01 NS

BS = Brugada syndrome; ER = early repolarization; ERS = early repolarization syndrome; P = P-wave duration; PQ = PQ interval; QRS = QRS duration;

QT = QT interval; QTc = corrected QT interval; RR = RR interval.

Sodium-channel blocker infusion test

The sodium-channel blocker infusion test was performed in
12 of the 21 patients with BS, and the test result was
positive in all 12 patients. We compared the pharmacolog-
ical responses of several ECG parameters to a sodium-
channel blocker between 14 patients with ERS and 12
patients with BS (Table 2). There were no significant dif-
ferences in the baseline ECG parameters, including RR
interval, P-wave duration, PQ interval, QRS duration, and
QT interval in any leads. Shortening of RR (ARR II) was
significantly larger in the ERS group. Prolongation of P-
wave duration (AP II), QRS duration (AQRS V5), and QTc
interval (AQTc II, AQTc V5) was significantly larger in the
BS group compared with that in the ERS group.

Among 9 BS patients with ER, the sodium-channel
blocker test was performed in 5 patients. We also compared
the ECG parameters between 14 ERS group patients and 5
BS patients with ER (Table 2). Prolongation of P-wave
duration (AP II) and QRS duration (AQRS V5) was signif-
icantly larger in the BS with ER group compared with that
in the ERS group.

The ER amplitude and its responses to sodium-channel
blockers between 14 ERS group patients and 5 BS patients
with ER are shown in Table 3. In the ERS group, ER was
observed in the inferior leads (II, ITI, and aVF) in 9 patients,
in the lateral leads (I, aVL, and V4-V6) in 8 patients, and
in both the inferior and lateral leads in 3 patients. In the 9
BS patients with ER, ER was observed in the inferior leads
in 6 patients, in the lateral leads in 8 patients, and in both the
inferior and lateral leads in 5 patients. The baseline maxi-
mum ER amplitude among the inferolateral leads (pre-ER
max) in the BS group tended to be higher than in the ERS
group (0.244 = 0.082 vs 0.162 = 0.069 mV; P = .057). The

baseline ER amplitude in the inferior lead (pre-ER II) was
significantly higher in the BS group than in the ERS group
(0.236 = 0.081 vs 0.120 = 0.033 mV; P <.05). After
administration of a sodium-channel blocker, the ER ampli-

Table 3  Amplitude of ER in leads II and V5 before and after
the administration of a sodium-channel blocker test in the early
repolarization syndrome group and the Brugada syndrome with
ER group

Maximum amplitude

of ER in any Mean * SD

inferolateral BS with ER P
leads (mV) ERS (n = 14) (n=5) value
Pre-ER max 0.162 = 0.069  0.244 x 0.082 NS
Post-ER max 0.081 = 0.061* 0.124 = 0.096* NS
AER 0.080 * 0.067 0.120 *= 0.058 NS
Amplitude of ER in

the inferior lead

(I1) (mV) ERS (n = 9) BS (n = 5)

Pre-ER II 0.120 = 0.033 0.236 = 0.081 <.05
Post-ER II 0.091 * 0.054* 0.104 * 0.086* NS
AER II 0.028 = 0.051  0.132 = 0.068 <.05
Amplitude of ER in

the lateral lead

(V5) (mV) ERS (n = 8) BS (n = 5)

Pre-ER V5 0.116 = 0.032 0.215 * 0.092 NS
Post-ER V5 0.010 + 0.022*  0.137 = 0.094* NS
AER V5 0.106 = 0.026 0.077 = 0.071 NS

BS = Brugada syndrome; ER = early repolarization; ERS = early
repolarization syndrome; max = maximum; pre = before sodium-channel
blocker test; post = after sodium-channel blocker infusion; A = change.
*P <.05 vs pre.



