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Prediction of the arrhythmic storm using digital electrocardiographic data and
prevention of sudden cardiac death.

Morita, Hiroshi
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We analyzed the characteristics of lethal arrhythmic syndromes. In cases

with cardiac sarcoidosis, the distribution and severity of the fragmented QRS, and epsilon wave were

associated with electrical storm (ES). Both electrocardiographic signs represent significant
conduction abnormality. Sixty percent of patients with Brugada syndrome and compete right bundle
branch block had remarkable conduction delay at the terminal of the right bundle branch and
myocardium, and it was associated with frequent occurrence of ventricular fibrillation (VF). ES of
the early repolarization syndrome was associated with short QT and QTp intervals, high points of the
Shanghai Score System, and therapeutic hypothermia. The conduction abnormality was a common
arrhythmogenic substrate promoting ES in various arrhythmic syndromes.



€Y)

electrical
storm
) QRS QRS
J T
@
@
@
@
Brugada Fallot
Brugada
1 52
25 27
QRS €
Inflammation El physi ical Ventricular
and fibrosis change Tachyarrhythmias
Monomorphic VT
fQRS Multiple morphologies (OR: 10.9)
fQRS € A~ AANAAAAN
= Multiple spikes (OR: 7.9)
Granulomas/ - Expanded area (OR: 11.3) Rapid monomorphic VT
v (on:12.5)
£wave, AR LAL
‘ » Bidirectional VT (0R: 17.3)
1 M%f\'tﬂf\’u
oz Polymorphic VT (
OR: 135
1CD/CRT-D Late ot Ly vy
A A
’f” Ventricular Fibrillation
[ ’\/\N\)“\_‘K\g’\/\ VATARNIVN
(2 Brugada Brugada
Brugada
87
Brugada



QRS onset peak -dv/dT 2

Brugada
~ A O R T B BRI A RE D T 2
FECAH SEHITEE ~ it B8 D B 3B B B3 A IR LLUSE O (RE

Ches ack
« BYL—TIZH1THEEEBO T 7/11’/— e, g B
VATZEEHRILEHVAT mapZfERL : :

Control-CRBBB group

BrS group (overall)

Wb

P S

-

A B CDETF GHII

] K L M A

J Am Heart Assoc. 2023:12:0028706.

2 Brugada
3 Brugada
1CD Brugada 112
31 46 35
47 111 12.2 41 37%
ICD 3 5 14
16 35 31% ICD
6
2 4 8
5 ]
ICD 3
10 S — BRI &
— FFERMERNE
&
o
BruQada & Log-rank = 0.0743
1CD 3 100 200 300
Follow-up (months)
3
(4) Brugada Brugada
coved 1 saddleback Na
1 1
4
Na ST
1 coved @ spontaneous type 1
Brugada Na A B
s g 50 .
% 40: ‘?3 40 -
Na £ | H ® Fl
o R s 0 HE P
pilsicainide Ajmaline . .
£ £ e
£ ® . _ o9 Ew .
o = O % o
’ 2g"imat;uim:o :iuegm:i}s (m‘::ths;zo e ¥ 2DTim:usinc::ingn:usis (::nth;)zu i

4 Brugada A B



35 30 J
87 15 (V7-9)
1
(V7-
9) 5 IVF  20%
5
O o
Inferior/Lateral ER
35 patients ponennn m
B\ © © -
Posterior =
Leads =
(V7-Vv9) g
© O |
Inferior/Lateral ER TETTTT 3 =3
30 patients @
Els
o
Basal LV Mid LV 3
Awics Anterior
G O .-
risk Porterior ) Inferior i
© ST -
*1: includes 2 patients with inferior, lateral, posterior and anterior ER.
*2:includes 1 patient with inferior, posterior and anterior ER.
5 J
6
44
6 SCN5A
17 1 24 3
44 13 30 ( 6
11 2
6 J
isoproterenol 5
QT
QTp Q T {EHAEOORE EHEROLERBAN—L
Odds [OR] QT: 8.6, QTp: ', . w VFi—
6 7 TR V2 ' e MW{'NNWMV‘WWM /u
ENETEREE YAEALL LA Y
ST OR: 8.4 1 F i st st i
- i el L [t 1'JJJW AL L
Shanghai Score System e s
>5 , OR: 5.5 i ] i] /““‘*‘*’MWNWWWW
VF —
% 155 V_S..Lti. l = W{J}W‘l /M ﬂlfL‘)‘L“—‘«L‘—LLJJ}MWﬁWM it
: SNERCLTE Yoferh
OR: 4.5 HLe i m{WWMWNWMWW
6
7
case-
control 1.0 Score (annual event ratio)
— 0: (0%lyear)
0.8- — 1: (4.6%lyear)
T = 22: (15.2%/year)
©
< 0.6 | ECGfactors | Point
F QRS =100ms or
§ 0.4 QRS fragmented QRS -
w 0.2 J wave J wave width = 57ms 1
IcD ) .". - R and T waves T/R (lead Il) =0.42 il
og-rank: p=0.
0.0, : - x - * RSinterval Fragmented ) wave width
0 5 10 15 20 25 (RSnenal Freeeed R (eadid
s Follow-up (years) I m 1
core ‘ N\
0o 10 7 5 3 3 0 |
1 21 12 7 4 0 0 JU/\ "“'/m,\ J
2 13 7 4 2 0 0 —+! QRS e




1986 2023 44

16 28
QRS 3 QRS /R
J
RMS40
QRS QRS J T/R
RMS40
1) QRS QRS 2 )
J 3 T/R 3

1. Morita H, Nakagawa K, Ueoka A, Mizuno T, Masuda T, Asada S, Miyamoto M, Kawada S,

Nishii N, Nakamura K. Significant delayed conduction and characteristic ventricular
tachycardias in patients with cardiac sarcoidosis and electrical storm. J Cardiovasc
Electrophysiol. 2024;35:307-316. doi: 10.1111/jce.16156

2. Morimoto Y, Morita H, Ejiri K, Mizuno T, Masuda T, Ueoka A, Asada S, Miyamoto M,

Kawada S, Nakagawa K, et al. Significant Delayed Activation on the Right Ventricular
Outflow Tract Represents Complete Right Bundle-Branch Block Pattern in Brugada Syndrome.
J Am Heart Assoc. 2023;12:e028706. doi: 10.1161/JAHA.122.028706

3. Asada S, Morita H, Mizuno T, Masuda T, Ueoka A, Miyamoto M, Kawada S, Nakagawa K,

Nishii N. Syncope and loss of consciousness after implantation of a cardioverter-

defibrillator in patients with Brugada syndrome: Prevalence and characteristics in
long-term follow-up. Heart Rhythm 02. 2023;4:641-649. doi: 10.1016/j.hroo.2023.09.007

4. Wilde AAM, Amin AS, Morita H, Tadros R. Use, misuse, and pitfalls of the drug
challenge test in the diagnosis of the Brugada syndrome. Eur Heart J. 2023;44:2427-

2439. doi: 10.1093/eurheartj/ehad295

5. Miyamoto M, Morita H, Mizuno T, Masuda T, Ueoka A, Asada S, Kawada S, Nakagawa K,

Nishii N. Significance of left posterior extension of early repolarization in patients

with J-wave syndrome. Heart Rhythm. 2023;20:1729-1736. doi:
10.1016/j -hrthm.2023.08.032

6. Morita H, Asada S, Ueoka A, Mizuno T, Masuda T, Miyamoto M, Kawada S, Nakagawa K,
Nishii N, Yuasa S. Risk Stratification for the Occurrence of Ventricular Fibrillation
in Patients with Early Repolarization Syndrome. Heart Rhythm. 2024. doi:
10.1016/j .hrthm.2024.04.101

7. Morita H, Ueoka A, Mizuno T, Masuda T, Asada S, Ejiri K, Miyamoto M, Kawada S,
Nakagawa K, Nishii N, et al. Clinical characteristics of electrical storm in patients
with early repolarization syndrome. Heart Rhythm. 2024;21:562-570. doi:
10.1016/j .hrthm.2024.01.016



11 11 6 2

Morimoto Y, Morita H, Ejiri K, Mizuno T, Masuda T, Ueoka A, Asada S, Miyamoto M, Kawada S,
Nakagawa K, Nishii N, Nakamura K Ito H

Significant Delayed Activation on the Right Ventricular Outflow Tract Represents Complete Right 2023

Bundle Branch Block Pattern in Brugada Syndrome.

Journal of American Heart Association -
DOl

10.1161/JAHA.122.028706

Nakagawa Koji Akagi Teiji Takaya Yoichi Miki Takashi Kijima Yasufumi Nakayama Rie Toh 101

Norihisa Nishii Nobuhiro Nakamura Kazufumi Morita Hiroshi Ito Hiroshi

Temporary balloon occlusion test can overestimate the risk of acute pulmonary edema after 2023

transcatheter atrial septal defect closure

Catheterization and Cardiovascular Interventions 390-395
DOl

10.1002/ccd . 30556

Takahashi Masahiko Okawa Keisuke Morimoto Takeshi Tsushima Ryu Sudo Yuya Sakamoto Al Sogo 51

Masahiro 0Ozaki Masatomo Doi Masayuki Morita Hiroshi Okumura Ken Ito Hiroshi

Impact of direct oral anticoagulant use on mortality in very old patients with non-valvular 2022

atrial fibrillation

Age and Ageing -
DOl

10.1093/ageing/afac146

Saito Yukihiro Nakamura Kazufumi Yoshida Masashi Sugiyama Hiroki Akagi Satoshi Miyoshi 13

Toru Morita Hiroshi Ito Hiroshi

Enhancement of pacing function by HCN4 overexpression in human pluripotent stem cell-derived 2022

cardiomyocytes

Stem Cell Research & Therapy

DOl
10.1186/s13287-022-02818-y




Nagata Y Watanabe R Eichhorn C Ohno S Aiba T Ishikawa T Nakano Y Aizawa Y Hayashi K 17
Murakoshi N Nakajima T Yagihara N Mishima H Sudo T Higuchi C Takahashi A Sekine A

Makiyama T Tanaka Y Watanabe A Tachibana M Morita H Yoshiura K Tsunoda T Watanabe H

Kurabayashi M Nogami A et al.

Targeted deep sequencing analyses of long QT syndrome in a Japanese population 2022

PLOS ONE

€277242-277242

DOl
10.1371/journal .pone.0277242

Wilde AAM, Amin AS, Morita H, Tadros R

Use, misuse, and pitfalls of the drug challenge test in the diagnosis of the Brugada syndrome. 2023
European Heart Journal -
DOl
Ishikawa T, Kimoto H, Mishima H, Yamagata K, Ogata S, Aizawa Y, Hayashi K, Morita H, Nakajima 42
T, Nakano Y, Nagase S, Murakoshi N, Kowase S, Ohkubo K, Aiba T, Morimoto S, Ohno S, Kamakura S,
Nogami A, Takagi M, Karakachoff M, Dina C, Schott JJ, Yoshiura KI, Horie M, Shimizu W,
Nishimura K, Kusano K and Makita N.
Functionally validated SCN5A variants allow interpretation of pathogenicity and prediction of 2021
lethal events in Brugada syndrome.
Eur Heart J. 2854-2863
DOl
10.1093/eurheartj/ehab254
Nishii N, Nishimoto T, Mizuno T, Masuda T, Asada S, Miyamoto M, Kawada S, Nakagawa K, Nakamura 18
K, Morita H, Morimatsu H, Kasahara S and Ito H.
Prognosis of patients with severe left ventricular dysfunction after transvenous lead 2021
extraction and the need for additional hemodynamic support in the perioperative period.
Heart Rhythm 962-969

DOl
10.1016/j .hrthm.2021.01.026




Okawa K, Hara S, Morimoto T, Tsushima R, Sudo Y, Sogo M, Ozaki M, Takahashi M, Doi M, Morita H 18

and Ito H.

Effect of preprocedural pharmacologic cardioversion on pulmonary vein isolation in patients 2021

with persistent atrial fibrillation.

Heart Rhythm 1473-1479
DOl

10.1016/j .hrthm.2021.04.027

Ogura S, Nakamura K, Morita H, Nakagawa K, Nishii N, Akagi S, Toh N, Takaya Y, Yoshida M, 79

Miyoshi T, Watanabe A and Ito H

Fragmented QRS as a predictor of cardiac events in patients with cardiac sarcoidosis 2022

J Cardiol 446-452
DOl

10.1016/j .jjcc.2021.10.022.

Saito Y, Nakamura K, Yoshida M, Sugiyama H, Akagi S, Miyoshi T, Morita H and Ito H. 13

Enhancement of pacing function by HCN4 overexpression in human pluripotent stem cell-derived 2022

cardiomyocytes

Stem Cell Res Ther 141-141

DOl
10.1186/s13287-022-02818-y

Brugada

2023




J Brugada

55

2022

J wave syndromes -up to date-

2022

Hiroshi Morita

Can we provide appropriate risk stratification in early repolarization syndrome?

Japanese Heart Rhythm Society 2022

2022

J wave syndromes up to date

2022




2022

520

2022-2023

2022

312

2022

314

2022

502

2022-2023




2021

829

2022

301

2022

MEDICAL VIEW

299

(Kawada Satoshi)

(40897576)

(15301)

2023 10 4




(Asada Saori)

(Miyamoto Masakazu)

(Ueoka Akira)

University of Amsterdam

University de Montreal

Tel-Aviv University

Universita della Svizzera
italiana

niversity Hospital Munster

49




