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Guideline for Selecting Candidates for Secondary
Screening of Heart Disease in Schools:
Electocardiographic Findings of the Initial Screening
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QT SQTS vs Controls

ROC curve analysis RR & QT intervals
QTc B
(ilolt:()ff pomt’316 ms 450 @ : Control CA: Cardiac arrest
: : : SQTS without
. a0 CA
08— KT : SQTS with CA )
350 I?l"sl"cB 316
0.6 — - (G}
: - g
:E Sensitivity 79.4% e 300
g e o
“ g4 Specificity 96.7%
250
AUC
0.2 QT 0.764 °
QTcB  0.888 2007
QTcF 0.879 ® ®
0.0 T T T T 1 150
00 02 04 06 08 10 I I : | I | 0
4 6 3 1.0 1.2 14 1.6

1-Specificity RR (sg
H.Suzuki, at al. Europace. 2021; 23, 2029

Usefulness of EST for diagnosing LQTS
in school-based screening programs

This program involves conducting ECGs for all children in Japan.

12,095 attendees in Niigata city
QTcF: QTc by using 1st grader (6-7y.0.) :5824
Fridericia's formula 7Tthgrader (12-13y.0) : 6271

Automatically-measured QTcF
= 450

55 subjects ( 0.45%) | C——) |2 patients
Manually-measured QTcF ﬂ Already-diagnosed LQTS

= 430 for 1st grader
= 440 for 7t grader

17sujects (0.14%)

APHRS Pediatric & Congenital Heart Disease Webinar 2024
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Usefulness of EST for diagnosing LQTS
in school-based screening programs

17 subjects

i resting QTcB = 460
Treadmill EST and / or

QTcB at 4" min recovery of EST 2480

r R
2 of 7 subjects

resting QTcB < 460 but
QTcB at 4th min recovery of EST =480

Already-di3 Genetic testing ﬂ

nts (+)

2 pts The prevalence of LQTS
- in this study
LQT1:{ 2 cases with LQT1 ) 1/1727

APHRS Pediatric & Congenital Heart Disease Webinar 2024
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(NT)(SAY+|TAS|)P
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4007

P<0.001

P<0.001

' P=0.001
™ P<0.01
' P<001_

.P<O )

1

2 3
Quartile of dBMI
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FOE

2787 subjects in 4t grade in 2018-2023
who participate in our school-based ECG screening program
in Minamiuonuma City (Male 1417, Female 1370)

Refused to participate |
in the study: 0 )

Excluded patients with
a history of heart
disease: 25

h 4

Excluded patients with
arrhythmia: 5 Exciuded

unmeasurable ECG
recordings: 4

h 4

Y

2753subjects including 5 LOTS patient
(Male 1400, Female 1353) | mciuding 5 LQTS patients

1,289 (663 males and 626 females) : additionally assessed in the 1st grade
1,351 (691 males and 660 females) : additionally assessed in the 7th grade

N1, N, 1 DQTcB QTcF
QrEHA L A

1 st graders 4th graders 7th graders
Male Female Male Female Male Female
N 663 626 1400 1353 691 660
Fekk Fekk
RR interval (ms) 731 £ 100 724 = 98 803 = 120 780 = 116 840 = 132 801 = 139
et fekk
HR (beats/min) 84 + 12 84 = 12 76 = 12 79 = 12 73 = 12 77 = 14
QT interval (ms) 332+ 24 330 = 23 347 £ 27 347 £ 27 356 = 29 355+ 29
QTcB (ms) 391+ 21 390 + 22 389 + 23 395 + 24 F 391 £ 25 399+ 26 7
QTcF (ms) 370 £ 19 369 = 19 374 = 20 378 = 21 *F 378 £ 22 384+ 22 7
QTcB 99 percentile (ms) 447 446 444 454 454 459
QTcB 99.5 percentile (ms) 453 463 449 462 463 462
QTcF 99 percentile (ms) 418 419 428 430 435 438
QTcF 99.5 percentile (ms) 425 436 438 438 458 443

*#% <0.001 vs. male
N1 &R 1 DQTCFDIIFE(L, IREDFRIDIEIREZDEEMEDE LI(C
2D TL\B HazekiSDHELBNR—H. NFA4FEPF 1EFETHZESD
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= r
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N=1400 °
o 40 10 A 99.5
o percentile
S
= 204 N
=2
0- . L 0 i op pa_
300 350 400 450 500 420 440 460 480 500
100 - <
i :5'R hihEAE(E
_3 80 20
g
) 60 4 438
“—
S 99.5
o 40 10 1 percentile
§ 20
=
0 L [l a 0 H Hﬂ il il
These data are currently under submission. 300 350 400 450 500 420 440 460 480 500
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o)
= _
) 604 1 462
—
N=1353 ° 99.5
E 101 10 percentile
£ ﬂ
35 204 ]
=2
0 a_dllll 0, - 0 | | |T]|'|T] 0.
300 350 400 450 500 420 440 460 480 500
100 - . s
£ eF IRFH i EHE(E
3 80 - 20
=
>
9 601 1 444
)
o 40 10 99.5
Ne) percentile
§ 20 ﬁ 'h“ \ 4
A it idho . ’('ﬂ’ﬂ
These data are currently under submission. 0 300 I 350 400 450 500 0420 ' 440 ‘Téo ' 450 ‘ 560

&A1
N 4 EDQTEER D HEAEE(

QTcF : B EBFRVBIRZDPE 1 FOHMBEEMBISAN DIz,

QTcB : Schwartz scorelCdpd 5 450 L 460 (Srmh o/,
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stAEDD O RREIBICKEFE I —E

550
Bazett#llE:
SAARBF DB X HIE L
Fridericiat¥iiE:
o 450 RIRBFDBAXHIE ()

o= I8

T

350

250

400 800 1200
RR interval (ms)

&£ IR TlIBazettfiIEhSEL])

50004 15 - 254 H T/OEM %GRk

QT/QTc versus Heart Rate FOICE IHouges)
= QTcB (Bazett)
560 o QTcF (Fridericia)
QTeL (Framingham)

510 = QT (Uncorrected QT interval)
= . Q= 0962 xHR + 2685
- 460
£
8 o e 0T B
E 00 it W2, W F m s 8 _
-'é- 3z ) o QTcF=-0.308 xHR +3913 h‘lb\*ﬂ L\_m

T —

=1 1 1 bk i
9 30 H s QUcl=-0.364 K HR + 401
= e = = ~
5 ML FLAEVL

260

210 Qre=-0.779x HR + 372.1

160

80 100 120 140 160 180 200 220

Heart rate (beats per minute)

Take home figure Indvidual QT/QTe values plotted vs. heart rate, The linear regression lines fitting the relationship between QT/QTc and heart rate are shown, along with the regression equa
tion. The slope of QTcB was 0085, which was the closest to zero.

Fiplc K Y BY)BRHIEE
HELHuJEEMEHY European Heart Journal (2018) 39, 2888-2895
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