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Table 1AQ0 Etiologic basis of CCVD

Table 1BO Chromosomal abnormalities on CCVD

This study *Tokyo Women's CCcvD Cases %
1990. 4-1999. 7 Medical University
(2,654 cases) Inpatients with CCVD® Down syndrome 143 65.9
1976 (422 cases) del 22q11.2 syndrome 45 20.7
Etiologic basis Cases % % Williams syndrome 17 8
i ot Others 12 55
an'arl Iy genetic factors 03P+, 7 translocation 1
| Sl:g e mutantI gene 124 4.7 1.4 [0 partial 3q ter trisomy 1
O 217 2 1
Chromosoma 8 3 O Cat cry syndrome (5p-syndrome) 1
Primarily environmental factors
060 - 1
O Tellfatogen , 3;2D DBZ.Sﬁ 25.5 0 46XY, 8P+ 1
H Polygene ' 7 55 0 46XY, 9 inversion 1
*The Heart Institute of Japan, Tokyo Women’s Medical University 0 10P+ 1
CCVD: congenital cardiovascular disease .
0 13-trisomy syndrome 1
O Turner syndrome 1
0 46XX/ATXXXIA8XXXX 1
goboobooboboooboobooboboboooboo 0 47XX mar 1
goboobobobobooboobooboboboobo 0 47XYY/45Xmosaic 1
goboobobobobooboobooboboboobo
Total 217
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Table 20 Relative incidence of CCVD

Japan

This study Welfare Facilities? Hoffman?
1990. 4-1999. 7 elfare Facilities Am J Cardiol, 1978
(1986)

(2,654 cases) (3,104 cases)

(Newborns 773 cases)

Anomaly Cases % Cases % %
VSD 853 32.1 433 56.0 30.3
0 O VSD+other LR shunt 31 4.0

TOF 301 11.3 41 53 5.1
ASD 285 10.7 41 5.3 6.7
TGA 115 4.3 17 2.2 4.7
PS 98 3.7 74 9.6 7.4
DORV 76 2.9 10 1.3 0.2
PDA 74 2.8 28 3.6 8.6
AVSD (ECD) 61 2.3 14 1.8 3.2
TA 53 2.0 3 0.4 1
CoA 50 1.9 21 2.7 5.7
AS 39 15 3 0.4 5.2
TAPVC 36 14 9 1.2 11
SRV 34 1.3

PPA 29 11 6 0.8

CTGA 26 1.0 3 0.4

Ebstein anomaly 19 0.7 3 0.4

SV 18 0.7 5 0.6 0.3
MR 17 0.6 2 0.3

SLvV 13 0.5

IAA 9 0.3

HCM, HOCM, DCM 8 0.3 1 0.1

PA 7 0.3

MA 7 0.3

PPS 6 0.2

MS 4 0.2 1 0.1

TAC 4 0.2 3 0.4

HPLV 2 0.1 5 0.6 13
HPRV 2 0.1 2.2
Others 408 15.4 19 25 17.1

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, TOF: tetralogy of Fallot, ASD: atrial septal defect, TGA:
transposition of the great arteries, PS: pulmonary stenosis, DORV: double outlet right ventricle, PDA: patent ductus arteriosus,
AVSD (ECD): atrioventricular septal defect (endocardial cusion defect), TA: tricuspid atresia, CoA: coarctation of the aorta, AS:
aortic stenosis, TAPVC: total anomalous pulmonary venous connection, SRV: single right ventricle, PPA: pure pulmonary atresia,
CTGA: corrected transposition of great arteries, SV: single ventricle, MR: mitral regurgitation, SLV: single left ventricle, IAA: inter-
ruption of the aortic arch, HCM: hypertrophic cardiomyopathy, HOCM: hypertrophic obstructive cardiomyopathy, DCM: dilated car-
diomyopathy, PA: pulmonary atresia, MA: mitral atresia, PPS: pure pulmonary stenosis, MS: mitral stenosis, TAC: truncus arteriosus
communis, HPLV: hypoplastic left ventricle, HPRV: hypoplastic right ventricle

000000 SRVEB M+7.300p<0.050 00000 BMOOO0OO0O0O0000 M p<0.05M

OTABB M +3.80 O p<0.05O PDA4A M 370 MO OODODO g3loooooocevbOoOonO

ODOmMTAPVCO M +320 M OOOO0OOCCcvbOOODO OTable5SAD 0000000000 O0O200050000
00000 PS 100.0010 4/40 p<0.05[1] PDA75.0[1] 3/411 ASD 00000000 cevbd d M concordant pairl 0 0 00O
66.7C1J 6/9C1] VSD 63.9(1] 23/36[1J] 0 O O O TOFO 15.4(11 2/ gboooboooobooboooooooboooooboooon
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Table 30 Familial CCVD

CCVD Probands Identical Other 0 0O O Affected father 0 0O O Affected mother
CCVD CCVD
Probands Identicalll 0 O Other Probands Identicaldd O O Other
ccvbOo oo ccvD ccvbOo oo ccvD
VSD 17 8 9 7 4 3 ASD: 2 10 4 6 ASD: 4
AS: 1 PDA: 1
TOF: 1
ASD 12 8 4 7 5 2 Ebstein: 1 5 3 2 PDA: 2
AS: 1
TOF 7 2 5 3 2 1 DCM: 1 4 0 4 DORV:1
PS:1
VSD: 1
RAA: 1
PS 3 0 3 0 0 0 3 0 3 ASD: 1
VSD: 1
WPW: 1
PDA 3 2 1 0 VSD: 1 2 2 0
DORV 2 0 2 0 0 0 2 0 2 ASD: 1
PPS: 1
HCM 2 2 0 2 2 0 0 0 0
AVSD (ECD) 1 1 0 0 0 0 1 1 0
DIRV 1 0 1 0 0 0 1 0 1 TOF: 1
I1AA 1 0 1 0 0 0 1 0 1 VSD: 1
PPA 1 0 1 0 0 0 1 0 1 ASD: 1
TA 1 0 1 0 0 0 1 0 1 CTGA:1
VT 1 0 1 0 0 0 1 0 1 PVC: 1
HPRV 1 0 1 0 0 0 1 0 1 VSD: 1
SVAS 1 1 0 1 1 0 0 0 0
CoA 1 0 1 1 0 1 ASD: 1 0 0 0
CTGA 1 0 1 1 0 1 VSD: 1 0 0 0
DCM 1 0 1 1 0 1 PMD: 1 0 0 0
TAPVC 1 0 1 1 0 1 ASD: 1 0 0 0
Total 58 24 34 25 14 11 33 10 23

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, ASD: atrial septal defect, TOF: tetralogy of Fallot, PS: pulmonary stenosis,
PDA: patent ductus arteriosus, DORV: double outlet right ventricle, HCM: hypertrophic cardiomyopathy, AVSD (ECD): atrioventricular septal defect
(endocardial cusion defect), DIRV: double inlet right ventricle, IAA: interruption of the aortic arch, PPA: pure pulmonary atresia, TA: tricuspid atresia,
VT: ventricular tachycardia, HPRV: hypoplastic right ventricle, SVAS: supravalvular aortic stenosis, CoA: coarctation of the aorta, CTGA: corrected trans-
position of great arteries, DCM: dilated cardiomyopathy, TAPVC: total anomalous pulmonary venous connection, AS: aortic stenosis, PMD: primary myo-
cardial disease, RAA: right aortic arch, WPW: Wolff-Parkinson-White syndrome, PPS: pure pulmonary stenosis, PVC: premature ventricular contraction

000O0O0O0ocevbO O Odiscordantpaird 750 000 00O
0000000100000 10000 concordant paird
oooo

0000000 concordantpair50 000 300000 CCVD
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Table 40 Recurrence risks given one sibling who has the CCVD

CCVD Families Incidence of Siblings Estimated Expected Affected

Observed Identical Recurrence 1980 Nora

CCVD (%) population  +/P (%)® siblings recurrence CCVD risks (%)  suggested
incidence risks (%) risk? (%)
P (%)
VSD 853 32.1 1,722 0.34 5.8 36 4.1 23 2.6 4.2
TOF 301 11.3 616 0.12 3.5 13 4.1 2 0.6 3.0
ASD 285 10.7 610 0.11 3.3 9 2.8 6 1.8 2.9
TGA 115 4.3 261 0.05 2.2 3 21 0 0.0 17
PS 98 3.7 221 0.04 2.0 4 3.3 4 3.3 2.7
DORV 76 29 163 0.03 1.7 2 2.3 1 11
PDA 74 2.8 148 0.03 1.7 4 5.4 3 4.1 3.5
AVSD (ECD) 61 2.3 122 0.02 14 1 16 0 0.0 2.6
TA 53 2.0 111 0.02 14 3 5.2 0 0.0 1.0
CoA 50 1.9 106 0.02 14 1 1.8 0 0.0 1.8
TAPVC 36 1.4 60 0.01 1.0 1 4.2 0 0.0
SRV 34 1.3 70 0.01 1.0 3 8.3 0 0.0
Others 618 1,291 215
Total 2,654 5,501 295 39

Estimated population incidence of each category of CCVD (P)= General population incidence of CCVD(1.06) x Incidence of each category of CCVD

Expected VP was calculated using Edward’s 9 formula

Observed recurrence risks = No. of affected siblings or Identical CCVVD/(No. of siblings - No. of families)

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, TOF: tetralogy of Fallot, ASD: atrial septal defect, TGA: transposition of the
great arteries, PS: pulmonary stenosis, DORV: double outlet right ventricle, PDA: patent ductus arteriosus, AVSD (ECD): atrioventricular septal defect
(endocardial cusion defect), TA: tricuspid atresia, CoA: coarctation of the aorta, TAPVC: total anomalous pulmonary venous connection, SRV: single

right ventricle
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Table 5A0 Concordant rates of CCVD in twins with CCVD

O00OO0d Concordant

. Discordant Unknown Total
Zygosity
Cases % cases cases cases
This study Monozygotic 5 25.0 15 20
1990. 4-1999. 7 Dizygotic 1 5.6 16 1 18
(2,654 cases) Unknown 0 0.0 3 3
*Tokyo Women's Medical Mor_lozyggtic 8 216 30 38
University (1972) Dizygotic 2 7.0 27 29
Unknown 2 14.1 16 18
Nora® Monozyggnc 6 46.0 7 13
Dizygotic 1 4.2 23 24
Ref9 Monozygotic 9 25.0 27 36
Dizygotic 2 4.9 39 41
Monozygotic 28 26.0 79 107
Total Dizygotic 6 5.4 105 1 112 p<0.01
Unknown 2 9.5 19 21

*The Heart Institute of Japan, Tokyo Women’'s Medical University

Table 5B0 Summary of twins with CCVD

00O Monozygotic

0 0 0O O Dizygotic

CCVD - CCVD Cases N-CCVD Cases CCVD-CCVD Cases N-N-CCVD Cases

PPA -PPA 2 N -VSD 5 VSD - SRV 1 N -VSD 5
VSD -VSD 1 N - ASD 4 N - ASD 3
VSD, CoA, PDA -VSD, ASD 1 N - TOF 2 N - TOF 2
TOF -VSD, PS 1 N - Asplenia 1 N - CoA 1
N - PPA 1 N - DORV 1

N - Ebstein 1 N - MR 1

N -TGA 1 N - PDA 1

N -PS 1

N - PTA 1

N: Normal heart, CCVD: congenital cardiovascular disease, PPA: pure pulmonary atresia, \VSD: ventricular septal defect, CoA: coarcta-
tion of the aorta, PDA: patent ductus arteriosus, ASD: atrial septal defect, TOF: tetralogy of Fallot, PS: pulmonary stenosis, TGA:
transposition of the great arteries, SRV: single right ventricle, DORV: double outlet right ventricle, MR: mitral regurgitation, PTA: per-
sitent truncus arteriosus

Table 6A0 Rank order of sporadic probands with CCVD in siblings

Rank order OO 1 ood 2 oo 3 oo 4 o0 5 oo 6 O O Unknown Total
CCVvD Cases % Cases % Cases % Cases % Cases % Cases % Cases % Cases
VSD 337 46.7 288 39.9 83 11.5 10 14 4 0.6 0 0.0 0 0.0 722
TOF 139 54.1 80 31.1 26 10.1 8 3.1 3 1.2 0 0.0 1 0.4 257
ASD 114 46.3 96 39.0 33 134 3 1.2 0 0.0 0 0.0 0 0.0 246
TGA 36 353 46 45.1 14 13.7 6 5.9 0 0.0 0 0.0 0 0.0 102
PS 35 427 29 354 17 20.7 1 12 0 0.0 0 0.0 0 0.0 82
DORV 26 38.2 29 426 11 16.2 1 15 0 0.0 1 15 0 0.0 68
PDA 30 46.2 29 44.6 5 7.7 1 15 0 0.0 0 0.0 0 0.0 65
AVSD (ECD) 29 53.7 19 35.2 4 7.4 1 19 1 1.9 0 0.0 0 0.0 54
Total 746 45.4* 616 39.1* 193 12.6* 31 22* 8 0.5* 1 0.2* 1 0.1* 1,596
*: Average

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, TOF: tetralogy of Fallot, ASD: atrial septal defect, TGA: transposition of
the great arteries, PS: pulmonary stenosis, DORV: double outlet right ventricle, PDA: patent ductus arteriosus, AVSD (ECD): atrioventricular sep-
tal defect (endocardial cusion defect)
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Table 70 Consanguineous marriage

0 00O 0O O O Consanguinity positive Details of consanguineous marriage

cevb Total Cases % Cousin Se°°7‘d Aunt/ Others  Unknown
cousin nephew
VSD 853 22 2.6 10 0 1 4 7
ASD 285 6 21 1 0 0 2 3
Down syndrome 143 5 3.5 4 0 0 0 1
PS 98 4 4.1 3 0 0 0 1
TOF 301 3 1.0 2 0 0 0 1
DORV 76 3 3.9 3 0 0 0 0
TGA 115 2 1.7 0 0 0 0 2
PDA 74 2 2.7 0 0 0 1 1
TA 53 2 3.8 1 1 0 0 0
TAPVC 36 2 5.6 1 0 0 0 1
Ebstein anomaly 19 1 5.3 1 0 0 0 0
Noonan syndrome 10 1 10.0 1 0 0 0 0
Cornelia de Lange syndrome 2 1 50.0 1 0 0 0 0
CHARGE association 2 1 50.0 1 0 0 0 0
DCRV 1 1 100.0 1 0 0 0 0
Holt-Oram syndrome 1 1 100.0 0 0 0 0 1
Total 2,069 57 2.8 30 1 1 7 18

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, ASD: atrial septal defect, PS: pulmonary stenosis, TOF: tetral-
ogy of Fallot, DORV: double outlet right ventricle, TGA: transposition of the great arteries, PDA: patent ductus arteriosus, TA: tricuspid
atresia, TAPVC: total anomalous pulmonary venous connection, DCRV: double chambered right ventricle

Total number of consanguineous marriages : 57

Unknown: 2
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Fig. 20 Age of mother at birth.
A Proband with CCVD.
B Proband with VSD, TOF or ASD.
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A Proband with CCVD.
B Proband with ASD, TOF or ASD.
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76

Table 80 Birthweight of CCVD

CCVD Max (g) Min(g) Average (g) <2,500g % Cases 5% risk t

VSD 6,130 1,236 3,084 80 9.4 853 NS 0.25
TOF 4,025 752 2,820 69 22.9 301 p<0.05 9.22
ASD 4,540 1,100 3,017 29 10.2 285 p<0.05 2.46
TGA 4,340 2,310 3,178 4 3.5 115 p<0.05 -2.39
PS 4,050 2,184 3,025 8 8.2 98 NS 1.60
DORV 4,050 1,808 3,044 10.5 76 NS 0.89
PDA 4,000 1,160 2,998 11 14.9 74 NS 1.43
AVSD (ECD) 4,020 1,800 2,907 13 21.3 61 p<0.05 3.45

NS: no significance, p<0.05 is considered significant

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, TOF: tetralogy of Fallot, ASD: atrial septal
defect, TGA: transposition of the great arteries, PS: pulmonary stenosis, DORV: double outlet right ventricle, PDA: pa-
tent ductus arteriosus, AVSD (ECD): atrioventricular septal defect (endocardial cusion defect)

0 Sourceld
Welfare Facilities “Vital Statistics of Japan”

General population 1990 1999  Average (1990-1999)
Average weight (kg) 3,130 3,050 3,090
<2.5kg (%) 5.6 7.2 6.4

Table 90 Cigarette smoking, alcohol and coffee intake of mother

Cases Cigarette Alcohol Coffee
CCVD n n % X2 n % X2 n %
VSD 853 103 12.1 21.7 p<0.05 169 19.8 1.69 NS 484  56.7
TOF 301 37 12.3 8.45 p<0.05 68 226 4.10 p<0.05 166 55.1
ASD 285 35 123 796 p<0.05 69 242 7.18 p<0.05 186 65.3
TGA 115 16 139 5.98 p<0.05 32 278 7.34 p<0.05 76  66.1
PS 98 11 11.2 1.60 NS 17 17.3 0.04 NS 49 50.0
DORV 76 7 9.2 021 NS 14 184 0.01 NS 48  63.2
PDA 74 12 16.2 7.29 p<0.05 14 189 0.03 NS 51 68.9
AVSD/ECD 61 7 115 1.15 NS 13 21.3 042 NS 42 68.9
Total 1,863 228 12.3* 396 21.3* 1,102 61.8*

*: Average, NS: no significance, p<0.05 is considered significant

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, TOF: tetralogy of Fallot, ASD: atrial septal defect,
TGA: transposition of the great arteries, PS: pulmonary stenosis, DORV: double outlet right ventricle, PDA: patent ductus ar-

teriosus, AVSD (ECD): atrioventricular septal defect (endocardial cusion defect)

0 Sourcel
Welfare Facilities “Vital Statistics of Japan”

General investigation
(smoking rates of pregnant mothers ) (%)

General investigation
(drinking rates of pregnant mothers ) (%)

1990 5.6
2000 10.0 18.1
Average 7.8
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Table 100 Incidence of abortion and stillbirth of mother of CCVD patients

Total No. of  Total No. of Total No. of
Cases(] O O Abortion abortions spontaneous artificial Stillbirths
abortions abortions
CCVD n n % Times Times Times n % Times
VSD 853 213 25.0 299 197 102 5 0.6 5
TOF 301 92 30.6 137 102 35 3 1.0 3
ASD 285 77 27.0 90 55 35 6 2.1 6
TGA 115 29 25.2 37 18 19 1 0.9 1
PS 98 25 25.5 34 23 11 1 1.0 1
DORV 76 19 25.0 21 17 1 1.3 1
PDA 74 15 20.3 25 18 7 2 2.7 2
AVSD (ECD) 61 15 24.6 18 12 6 0 0.0 0
Total 1,863 485 25.4* 661 442 219 19 1.2* 19
*: Average

CCVD: congenital cardiovascular disease, VSD: ventricular septal defect, TOF: tetralogy of Fallot, ASD: atrial septal defect, TGA: transposi-
tion of the great arteries, PS: pulmonary stenosis, DORV: double outlet right ventricle, PDA: patent ductus arteriosus, AVSD (ECD): atrioven-
tricular septal defect (endocardial cusion defect)

Pregnancy Period

22

—t
birth

Vital Statistic |
k
of Japan Stillbirth(spontaneous + artificial)
I
Spontaneous Stillbirth
Artificial Stillbirth
Statistical perinatal death
Report of

Maternal

Protection Abortion

Journal of Health and Welfare Statistics, 2002

O Sourcel
Welfare Facilities “Vital Statistics of Japan”

0 Sourcel
Welfare Facilities “Vital Statistics of Japan”

1990 1999
Total No. of
spontaneous stillbirths 21,689 16,711
Total No. of
artificial stillbirths 27,207 21,741
Total 48,896 38,452
Birth number 1,221,585 1,177,669

Journal of Health and Welfare Statistics, 2002

UbOoO0OO0orsHOOOODOODO?22911.200000

iamsO0 00 000000CO000OOOO00ODOOO0O00O0
gbooobooobooooboooobooooboobooooon
gboooboobooboobooobooooobooooon

Spontaneous  Atrtificial .
Year stillbirths stillbirths 000 Total Birth number
%
1990 21,689 27,207 48,896 4.0 1,221,585
1999 16,711 21,741 38,452 3.3 1,177,669
38,400 48,948 87,348 3.7 2,399,254

Journal of Health and Welfare Statistics, 2002
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