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Objectives: Few studies have examined congenital heart disease (CHD) in very low-birth-weight (VLBW)
infants. This study was conducted to characterize the incidence, distribution, and midterm outcomes of CHD in
VLBW infants at our hospital.

Methods: We reviewed case data obtained from 456 VLBW infants at our neonatal intensive care unit (NICU)
between January 2000 and December 2006. Cardiac diagnoses were confirmed using echocardiography, surgery,
and autopsy. Cases of arrhythmia with a normally structured heart, isolated patent duct arteriosus, and interatri-
al defect <5.5mm were excluded.

Results: CHD was detected In 26 infants (5.7%). The VLBW infants with CHD showed a significantly higher
rate of genetic syndromes and extracardiac malformations compared with non-CHD infants (CHD group, 38.5
% and 34.6%; non-CHD group, 1.9% and 7.2%, respectively). The most common lesions were ventricular
septal defect [n=10, (38.5%)], coarctation of the aorta [n=3, (11.5%)], atrioventricular septal defect [n=2,
(7.7%)], pulmonary stenosis [n=2, (7.7%)], and aortic valve stenosis [n=2, (7.7%)]. Ten infants with CHD
required surgical treatment, and 15 infants (57.7%) needed medical treatment, including inotropic agents. The
relative incidence of necrotizing enterocolitis, chronic lung disease, and intracranial hemorrhage was similar
in CHD and non-CHD infants. The mortality rate of CHD infants in our NICU was significantly higher than
that of non-CHD infants (26.9% vs. 11.9%). Moreover, 5-year survival was significantly lower for CHD infants
(65.4%) than for non-CHD infants (86.2%).

Conclusions: CHD occurs more frequently in VLBW infants than in the general Japanese live-born population.
VLBW infants with CHD have a higher incidence of severe CHD and genetic and extracardiac malformations
and higher mortality than non-CHD infants.
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REDEFILT I—RE TV, T, HRBIEZORBKNCHE> Tz, W5 7% CHD B, JE CHD BfHch
O, TERRBEERL, HHAERE, ReOURME - SRRSOV G 0RER, SRR, 8RR
75 E ORERRR E R R MBI T Uz, CHD BECIREERAINGR, 1EBNAZRG L.

#5R C CHD BHZ 26 B, (OB OFAIEHA 1,000 1ICH LT 57 A > . Rk « FRIEIRRE,
DAFFEEOHE CHD B TZNZN 38.5%, 34.6%, JECHDAETIE 1.9%, 7.2%IC A 5N, JECHD
BHCIEEE L CHD B CHREICERIZ -T2 (p<0.05). FEEONFRITOLEHRRERED RS 2 < (10 #,
38.5%), I\ TRENRMEASAE GHl, 11.5%), HBEHRRIE, MBIREsE, KElRFRAE G261, 7.7%)
HETH- T, DIEFMIE 10 6] (38.5%) ThifTEh, #60%0D VLBWI WEERIEEISEZ 5 72 NF}
ARz B L Ule, HEREMENGZE, SHsRN I, 1B PRGOS, NICU ARSI & mifE T2
%o 72hy, CHD BEOFRBIFETHIL 26.9%, 5 FAFHRIE 65.4% T, JECHD #f (11.9%, 86.2%)
&g UCRBE R E <, EFRE, o 72 (9<0.05).

#5538 ¢ —fo> CHD OIS LT VLBWI IC 3503 % CHD BEE X & W afREMED B 0, R S A%
ZPY S EfE/S CHD B &2\, X7z CHDIEFNI R - FFERERE, FIMEETER EDLNFTE

DOENNEZ L, CHD ZEb 7R VLBWIIC Hfig U T T3,

lFColc

R a—E K, #Hid VR ORI K
ARER, R EAER (Very low birth in-
fants, LU R VLBWD) Oz # L a kL b2,
—7 T, FeRIELEE (Congenital heart disease,
LUR CHD) Z 88 KB W& 72 VLBWI O
ERECEKRO—DEENTWS Y. B, Jbk,
J—nw/3h 5 VLBWI O CHD I 4 % AR —
A, ZHist TOME M THN, VLBWI TD CHD O
W, RBONMEEDWE Y NEnTVS. L
L CHD OREMI3 AR CIdHizENH 0 &2, AFR
TRFECK K D s o.0=EhkRRiE (DU VSD), /&
BT RRZ &  Te [ DRIEASIRA T2 E DVFEMK L,
WA BRI EEIAERE DN B ViR DR H 5.
VLBWI @ CHD TABEWKTHEZ ENVZ ZH
WEAHTHS. Fiz CHD AfD VLBWI TR
WD BHERA DML (Morbidity), JELCHRE 24
TR ERE LI ¢710 &0 <, FEEARIHT
H%.

Z T TEHRFELIZ, MBI B % VLBWI O CHD
OB, B, P PREHLMCT ST L2 HNIC
Wit zt1- Tz,

MR ETE

2000 4E 1 H & D 2006 4 12 H % Tl B EAE B
NICU i ARt U7z VLBWI (Hi/ERHAE 1,500 LA T)
ZXtg & Uiz, CHD Oa2Wrld iR, ML > -
v, DERICIAZ, 2N R I 0T a—E2&T0
ITa—WRERITOIRE LT, Fifi, SRz L2
DIFZFDBWNCHE > Tz, MRz 2FHICHTL, O

Bzt d5ED% CHD B, AZAWVEDZ2IECHD
BEe Lz, DAEEMEDROAENR, FIOBIIRE R
1#E, 5.5mm AiO.OE M AL 0D SR
SV U7z, CHD BETIROREBONR, SR T
EEUBBRNA 2R Uz, (R, A AR,
ROR L - FIIERBEO G, OANFEOFEE
2 BERICER U7z, DN DHEIR AR 1 A LANICREW
ShmEINEEEBEOME Uiz, iz vi LT
2014 F 12 A F COHEAFRZZITHENICHET L7z,

BEtFENFE

T—RZOFRGHRAE G TRUZ. 2B O
LE#ZIC 1Z Mann-Whitney U-test, 711 2 #fE, 4
17313 Kaplan-Meier 572 W THIE L, G 5%
DUF 2R E Uz, fi##icid Stat view 5.0 (SAS In-
stitute Inc.) ZHW\ 7z,

wm R

1) NROWE

2000 4 1 H & © 2006 4F 12 H 1< 4B¢ NICU 12 ARt
L7z VLBWI (X 456 f5'C, ZD 5 BOEK LBk h
7ohEf (CHD B & 26 fll, OIEEZEDRN > T
JERI (JE CHD Bf) & 43051 T&H > 7. VLBWI TD
CHD DM 5.7% TH - 7z fEMREEL, HARHA
HIFZNZHN CHD #ET 300 (24~361), 1,054g
(620~1,496¢g) T, I CHD BECIXTERREEL 29 3 (22
~373H), HAEREAE 1,036g (218~1,498¢) T, T
RREE, HIZEREAE & & MR CAEA R - T

gy fk - A B OE i BF © & OF (2 CHD BF 10 5]
(38.5%), JECHD 8 (1.9%) T, CHDHE T
RICASNT, REHENELISTZEDEMWAEEE
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Down JEfEEE T, X\ C CHD B & Williams JiE {5
BENZ oz, DIEFIEIE CHD B9 i (34.6%),

JECHD Bf 314 (7.2%) T, #tufk - FFAEMRRED
GO ZBRVT S CHD # 4 1] (25%), JE CHD #f
274 (6.4%) &, CHD BECTOAEMHRNL H o Tz

DNTE CROLBEDNENE DR WREE BICHRE R
#, BEEk L4 bEds, & - IRETIET, XROTE
EPASH, Balelfin s, WMPesgis & WL E R T
BHoTz (Table 1). FOfR¥LHE - FRAEMRRE X 72130
WEE 2 B5ERNE CHD BETlE 14 1 (54%) 1
DIFH, JECHD EFTD 354 (8%) 1K LARICH
RIZS T,

2) CHD oRiR & NICU BB & TO#EE

CHD % 26 f5il © N ER 1& VSD A 10 il (38.5%) &
RBEZ L, RO THMBKBIREAEE (CoA) 3 f
(11.5%), Al B ik 7 BE 22 5E (PS), b5 28 b@ R 48
(AVSD), KENRFIAENS 26 (7.7%) %ETH-
7z (Table 2). PGEl &, HLOARHKL EDNEY
TEERE B2 0B & U TERNE 15 B TRIRD 57.7% %
HH TV, 2D 5 BFRNES &Il L7z iEf]id 14
BITH>7h, 18trisomy D7D TFifi R Lisn-
280N 1], BEELAREETFMCESR >
LEON3FIHD, cnsZER< 104] (38.5%) TF
MM AZEITo Tz /INRIED VSD 75 E RIS A 7z B
& Liah - TeBERIE 6 Bl (23.1%) 12 Ehah -

Table 1 Patients characteristics
CHD (n=26) No CHD (n=430) p value
Male (%) 14 (53.8) 220 (51.2) NS
Gestational age (wks) 30 (24~36) 28 (22~37) NS
Birth weight (g) 1,054 (620~1,496) 1,036 (218~1,498) NS
Chromosomal abnormality/anomaly syndrome 10 (38.5%) 8 (1.9%) <0.05
Trisomy 21 4 4
Trisomy 18 1 0
Trisomy 13 0 1
Williams syndome 2 0
Noonan syndrome 1 0
Cornelia de lange 1 1
Turnor 45 (X0) 1 1
4p- syndrome 0 1
Extra cardiac abnormality 9 (34.6%) 31 (7.2%) <0.05
Genitourinary system 6 11
Central nerve system 0 1
Respiratory tract system 0 1
Digestive system 3 11
Others 1 9

Table 2 Distribution of specific lesions and therapy during NICU

Number of medical therapy =~ Number of surgical therapy

Description Total number (%) (%)

Ventricular sepal defect 10 4 (40%) 2 (50%)
Coarctation of aorta 3 3 (100%) 3 (100%)
Pulmonary valvular stenosis 2 0 2 (100%)
Atrioventricular septal defect 2 2 (100%) 2 (100%)
Aortic stenosis 2 0 0
Pulmonary atresia with intact ventricular septum 1 1 (100%) 0
Double outlet right ventricle 1 1 (100%) 1 (100%)
Absent Pulmonary valve, tetralogy of Fallot 1 1 (100%) 0
Ebstain’s anomaly 1 1 (100%) 0
Mitral valve regurgitation 1 1 (100%) 0
Atrial septal defect 1 1 (100%) 1 (100%)
Cor triatriatum 1 0 0

Total 26 15 (57.7%) 11 (42.3%)
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(Table 2).

F A LTIEBI THIERAFRILNEE (RAE&F
e LT OATHibED2) ZiifrLIzEDIX 6%
T, WiETFHE 4 %72 o7z DNBERONFRIEH
UK B RAEASRE (S 0f 2 REIIR P AV 3 44, VSD
DONEEID 34 ThHo Tz, 3% TALLOMZHH
L7zhy, Wane Hign 28 G LUKk T, #ik
R OSEGNE 2o Tz, W T4 00 AR B R4
P 2 %, KIS v > M1 £, BHIRE W Y
L > e, FRiREd i EFMicid 1.4 H (Hig
8~7 4 H), WEMIALIERE 38 T OPEE T Tl
167 (Hi1~1& 17 A) ol

HAEMEE S, SAZENHIM, REE SR bE, 2
PERfE RO, NICU AR, A THSOHIRIE
CHD #t & JE CHD BT R o7z (Table 3).

CHD £f T NICU ABgHICHET U 729 B sE il
7126 Bl (26.9%) 1 -olz. Z 0S5 BfitgIEHNI 2 #
THBIELCRIZ 20% (2/10 ) 7257z, IE CHD Ef
DFFEFFIELERIZ 11.9% T, CHD BEOETRIZHEIC
w72 o 7 (p<0.05). CHD BEDiIECHIE VT
N 21trisomy, J5 % HRRRIEOMlENIREHE % T,
1 BN INETRIC, 1B 4 7 H I 8RS 72
FWITHET L. KRFMTIELC LIz 560 CHD @

WaRlE, HIZEERICAINTIEL LR T2 MiEE L
7z 21trisomy O fifi B Ik 7+ K48 3 Fallot PUBLAE (DL R
TOF), 18trisomy O VSD, HIEE# K D FHHIZ 0k
K728 LTz Ebstein @ F, iEHAREHH, IR CHE
AR E NTAB MR 5 OF D Noonan JiE fi2 £ D Jifi Bl ik
FAETH T,

3) CHD &4 VLBWI 0ExiF

NICU Z 38Rt U7z CHD Bf 19 10D 5 & 2 il A3 %8
FICHELE Uiz, 261& & VSD T, Hitkasrdg, JERE
RN 1D > 2. 1 BN EAOH T
W ARIEGE 72 22K, 1 BN R IARBH D Z29R3E T,
WINEIERE 1 ELUNDIELCE - 7. CHD BHld 4
T OBI (34%, 9/26) MIEL LD, ZTDHH
6 Bl (66.7%) MPIRTE Z1FE, 361 (33%)
DA Z S Tz, JERE L TORENEZ 5N
2B DIE 44 (44.4%) T, 34 (33.3%) (12NN
PR L ZIUCHED MIRARERTH o Tz,

CHD BT 6 X CHEMFEUENNX 17 % (65.4%)
TH-olz. HEH (n=17), 3ECH (n=9) ThZ
NOERRER, HAEKEE, EFEH 328 (25~32
#), 1,038g (670~1,458g), % il : 293 (24~
353), 1,134g (620~1,496g) T, Wifit TOIEMHE

Table 3 Morbidity and mortality in very low birth infants with congenital heart disease

CHD group (n=26) No CHD group (n=430) p value
Nectrotizing enterocolitis 1(3.8%) 9(2.1%) NS
Interventricular hemorrhage 1(3.8%) 37 (8.6%) NS
Perivenricular leukomalacia 3(11.5%) 14 (3.3%) NS
Chronic lung disease 9 (34.6%) 127 (29.3%) NS
Periods of admission (days) 96 (0~1,414) 74 (0~1,414) NS
Periods of mechanical ventilation (days) 4 (0~366) 4 (0~527) NS
Died before discharge (%) 7 (26.9) 51 (11.9) <0.05
(%)
100
00\
80 4 -_.
70 1 T m = e e e o e e e — e = m—. ——. - - -
T 60 -
S 50 non CHD group
2 40 | == CHD gorup
p<0.05
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Fig. 1 Survival rate of CHD and non-CHD groups
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The CHD group had a worse prognosis compared with the non-CHD group.
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B, HAEREICEIZAM> 7. CHD BEO 54, 10 4
DHEFRITZFNFN65.4%, 65.4% T, JECHD EfD
86.2%, 85.5%ICLIR L THEICIK o7 (Fig. D.

z £

Wkt TO VLBWIIC $51F % CHD DA, HFHE
i, PRI OWTHE Lz, AT VLBWI O
CHD IcBT 2513 7a <, SRIOMEE 1 fisk T
DMETH 2N, HLDFHNFHFATIEHATHET
Bt LI & U CIIAFTHID T TH 5.

1) BEEEICOWNT

CHD ORI, WAEICEE U TR Z 5
ELIEREDP NSO HENTWVD. I—a v /RT
D 2000~2005 FEDOMET T AEEIT 1,000 10 LT 7.2
A, TREFECHIED S & 8 NEHE D TNTWV5.
% 7z Van der Linde 5 (3 1993~2010 4F O systematic
review O meta-analysis Z17\>, 1995 4 LLRE D 15 4
MTIEFREEEICRERE TRV e, Hilick->
TRABEICKRETEODLH D, 7IT7HREEL
421,000 12 LT 9.3 A, mEBEMENDIET TV
HAT19 N, ZTOMMI—w/ST82 A, JLKTIE 8.2
ANTIXRTZEDLE S A 1,000 L T9.1 A&
WY LTW5. HATOREREIE 1986 FichiE
5 Uz 1983 R0 5 3 4ER O JE2E 55824 70 480t
288 DHT, FADFANTHITZNLUED T — %
xR, FhUc &% & CHD D4l H2E 1,000 1
HLT10.6 N&ENTWS. —J, HER, EER

T CHD OHHE L 2.4~154% L AR K 0 1E 5 H
IKEWEOWE 2 WH 5. E 7 Tanner 5 A
1,000 IC %9 % CHD $8E1E 5.7 N72hS, 37 I AHIC
W2 &ZD 250 FEo 125 N\OSETHEL TV
TEREEY LTS, 2000 4ELLRE T VLBWI,
FEW (<3738) T CHD DHHEOILHDOH % T /&
W 47101019 2 Taple 41255 L 72, CHD O & 48
JE I A 1,000 120f LT 0.8~43.5 N L& K -
TEHELETHS. HENKE BixsDITRHEFD
BOEN T 1%, sk, ANON—R7x Efff%E
WROE, FEWIR, CHD OE# (fF bRk
F0SHE FEIIRELUA Y 75 & O T8RRI A & 7=
TR VDAETE, RS, OEFHBRRE, OEE
RIPZZDHZBH), HkE, FilifiRzEdshEED
PWEOERNVEEICK B EEZ 5N, Hoffman &
Kaplan'® & 1955 4E/» 5 CHD OHEICd % 62 D
& review L, 451,000 1% L 4~50 A & $R15
FICXVHHEBICKRERIESDENH L L BRL, *
O E UTCRBOERZ LTWS. Lk Tl
DI B FAESHE > VLBWI & —fg 2455 R C o5
DEWEMRETT BRI, BWEEREEDRELOE N Zh
WL THNTT 208N H 5.

EI BRI T ld VLBWI 0 CHD OFA4ARE 13 HI2E 1,000
IR LT 57 AT, HELOMEDK 552> 7. 4
B T U 2012 4 LA U i b UL 7 — 22 R UL SR oD i
HAERERZIZIE 100% AL TWizizd, 1HERD
WERTH B D VLBWI TD CHD FAEME R H 2 FifE
KL TWB EEZTWD. £ ORI Godfrey
AR Y L7z 2R 1,000 1S K LT 435 A & IEIE

Table 4 Reported prevalence and mortality of conegital heart disease in very low birth infants

Year . Number Number
Study design Prevalence .
of & periods Country of of (per 1,000) Mortality (%) Comments
report LBWI CHD !
2002 Hospital, Australia 2,020 47 23 Overall: 40% <1,500g9, Inclusiom of VSD
1988~1999
2005 Population England 38,078* 474 125 20% at 1 yr <37w, Exclusion of ASD
2010 Hospital, Israel 437 19 43.5 Not available <1,500g¢, Inclusion of VSD
2001~2006
2011  Hospital (VON), USA 99,786 893 8.9 Overall 44% <1,500, Excluson of VSD
2006~2007
2012  Hospital, USA 14,457 110 0.8 Hospital death: 44%, <1,000g, Inclusion of VSD
1998~2005 Overall: 48%
2013  Hospital, Italy 3,684 71 19.3 Hospital death: 26.8% <1,500g or <32w,
2003~2004 Inclusion of ASD and VSD
2014  Hospital, USA 105,539 299 0.3 Overall: 55% <1,500g &<32w,
1997~20012 Exclusion of VSD and ASD

*Assumed number
**VON: Vermont Oxford Network
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FDETH -7z, TOWMEEXRTCTIT (A AT
T)V) O1ERNMSDEDT, LWAEIZREZD
VLBWI %{, CHD DE&ENKALZ DS E131F
FACTHB. FLAADSIZSHEN 1 iR TOMG
T, H41,000 12K LT 405 AEHELTWLS 19,
TS OBAE LR Uz ifrE i, SEREUL, 37 BT
DORAOMEN ST % &, VLBWI TD CHD D4
FEl3 % < DG YO0 pMERLTVA LS I, —
ACHEE STV D 1%H1% (4 1,000 1L T 10
ABiR) KO 7EDEmnEEZILNS.

2) CHD mom:R

JEKD NICU ® Vermont Oxford Network (VON)
MEDF—XN—2Z > T, VLBWI O CHD THifE
DEWEE L LT TOF, KEIIRMEASE, 2eiE=R
b8, IHEIAREASE (VSD 245, fhbxunzd
b)) BHEIFTCWS. F7-3[F Northern Health Re-
gion of England D A[IN—ZADHGEITIE, FERD
e b moun B VSD 0k S BRI, Tk
FEhbE/RIE, KEIRHE4E, TOF, MiBhfRzs/z - /-
N, KT IE VSD AR d 2 < RO THEBIRPEAE,
TOF, BEWMXE, KBIRGEFEZET TS Y.
VSD DTN T ERWIENH 2 DIE, fwHo
CHDDEFEELTVSD ZEZATVENENCLD
ETAMKEV. VSD 25z KTl VSD Hifx
EHENE L, TNERNT S LilmEOWE & IZIFIFH
REOIRBOBENEH > T, GH D OMEIFHEMD
PDA, ASD Z&A T3 1O DB IR L Lk
T, ZTOENS ASD, PDA Z %< & HEREI & [FkE
DOPRBEDFEDE VIR E L THIREEIN TV S, A
TO—AD CHD RO HER > 13 VSD His
SHREDVE < R TOF, ASD DJIET, T 3RETSE
R CHD O E7z b, KElRGEAEIEE 6 1,
FEEPRRIEIZE 8 M THS. SROMETT VLBWI
DDEERINFRICHUISME D B 2 MG E R TEROD,
ARFRD—ZEND AR L IR0 E R B RENED D 5.

F BRI Tl VSD 7Y 40% % (8D, 7 O EEN T
B L LTz, Meberg 5 IC & % population-based
study Tl VSD D 10% D Filiz 0B & Uiz &
B LTWVED, ThERBLTRORERTHS.
Z DR & U T AN 0O BB AR f 5 (& i A pE e e
g U M O TR DN B 728, FRRE O -
FIAE D VSD TE& AN TIE K b BT LA RICH
HAEEMNR SN TV S, £to.ERESD
B3 EH60%M NICU ARt H i Fifi 2 Z & 5 »
DETNMADRBE L Uiz, Archer 5 EIEOTTEZ

BEHEOFTE, 1R E 721 NICU BRERTICEREE E L
72 CHD & E& L, VSD Z & X 75> VON D fi#t #7144
R 1981~1989 FICWCK THPENL D CHD DML =
Mt U 72 Baltimore-Washington infant study @ 4,390
f5il, 1986~1991 4T Boston /NJEkED 1,627 1,
1989~1991 4£ T & Dartmouth M 207 ] D 3 & L &
g L, VLBWI Tld & D HEIE LA N Z WV AlGEMED
H5LHEHY LTWVD. SEOMEHTIE CHD O
BIEH 26 il & D7 <, AFB, BCKTO—fD CHD
DR ERISERE & LD T E W e DML ATEN S W)
ERFFE ARV, RENOAEELAEE TS LWV
BRICBWT, VLBWI Tl TcH4:9 % CHD &Lt
1 U CEIEOVREBDOBEN SN E S X 5D TIE R0,
LEZSNS.

3) kAMICKZHEEDERE (Morbidity), Ffafk
2HE - FERE, OINTRLERTE

VLBWI Tld72\\ A% 2,500 g A, U UIETERR 37
ARG O FPER AR CIIREISEEIN T 2 58
O THIEMEG RN Z <, WICEHBN T A Dm0
LOWMEY %, ¥ CHD Z{£5 VLBWI Tl&
JE CHD Bf & Lbfig U T MBS AV e <, 5t
PERRAIED 7 <, BRSPS 117 U & DS ©
N 5. HERHITIE CHD Z 15 VLBWI IRz
BRI X > T2 D0, 1BPEEEEIE CHD B,
JECHD BEE 1CHI30% & ERICR SNz, 1B
PR 1E VLBWI O CHD i O F E 7% T HUE K+
D—DNEFE5NTEL 2, HEBITEIERD 33%
MBI EICHEBRLELDTH - . CHD Hik
DEFLIANC RATED Z DM E RS % &
VLBWI @ CHD RO FPRLHICE DEMN S LD
ns.

F 2 R L AN CHD BEIE B 66.7% I Y
IR - FERBEZ TV, DAFEOGIFRE
Eholz, MEICA—=ARFVUT, 7 AV T Down
FEMRREO IR TRFAAD TDN, IEHAREIICL
NEHAERERTIE 5%, 20 TCOTFENRETH
% T &, %z CHD &HHNEIESOHEI K O Kidic £ 1F
RN FNS T O 24 ENiz. Down SEMERED
B TERIEEE R K O ARRIEN, KIHE(RE, CHD
DEPNET I THREZELLSEZ Z EHRENT.
DNFEOEIE THRARDKT-DO—DT, FHcHEHE
JEGNE R HEZ Z O @ EER 2 BT SN E
CTEERNENT EHMEETNTVS 2. HEREIZ
Down JEMRBELIA DGR E £ FATHED, FLD
PR EE, FRIEREHC X > TEMTRIEZZ D
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TS EZ VD, ROAERE « FRIERRESD LI
FEOEGHH CHD Z 5 VLBWI DA P4 7% B <
L TCWAERKRDO—DTH B FelkiZmo.

4) ERFREABAA

H {5 > CHD GO D REBENFE LR 27%, #Eit
HE 8 34% DIELHRIE FICHCK TORAED 20~55%
(Table 4) LIFIEFCT, IEEOHHNCLLIR L T T ED
WNT EBHEROWE > LU THo. CHD D
FAEHNCBIL T, MR TIENFHGER TRIRETH N
WBRORE =G> CFihZ2IMd 575782 > T b
728, HrERIIRENC M E N7c b OIXHHRIE IR
MAAERE D RENR AR DA T, &hEM T Mlish R
il His 23 HLARE, BT v > MMl L% 2 7 HLARE
EmiE R K O BORHIICH M E N Tz, Curzon
513 Risk Adjustment for Congenital Heart Surgery &
Aristotle Basic Complexity Score 2 UV TERIERH]IDF
) AT 2t U, ARHVERE RIS AR 2 BlE
THMNENTFTHZT EERE™ LTW0D. L
L—7 CARAND CHD TE BN FHiM AL, 14F
T80% L RWREAME L TVBiR> 250,
Hickey 53 HEZ > CTFliN Az ELHEZ T L
N, BHENCFhztr 5 Ha L NP R2d6E Lish >
T L 20 LT0B. SO T 80%AVE
FL TR, Tl emp it 2 Batd 21cidd
F DIIEBED D IE0. ORI T L OiE#7Z 3RS
2B TRICENT AMETHD, & SITHGIARE
TH5.

DR & R

#&

1 fitidk D A DFER D 1z DIEFIEA D75 L, AFTD
VLBWI IC 31} % CHD OB, BENR, T%
R, Wk DEWERT BIIZEENDH S, FiEEk
ICHHS D 1 ik 5O 1O N BH, MidkED
WE TR ZOMRNE =, ZWEME, FiliizZ 3D
EE R i T & TR > TH D, Hlic T
TR, AFBTO VLBWIICHIF 5 CHD D4 {k{G7%
R B 723 — LD T Tcob il L e %
ik COMBDREEEZ 5ND. XA THE—D
CHD D#fis 72 SICBT 285 Y & ALTEAN— 2D
78 Ti37% <, VLBWIICBR 59 CHD OHE, WNik7x
E D EIRBEHI NN — X TOEhE WEN
%. &I VLBWI IZAEm T &IED 0 Tk < KHtnEd)
FEICB L TCEREAMETH D, S%OMGHEE
L7zwo.

BRNRBRSBFRME £32F ¥25

— > CHD O EIC bk L T VLBWIIC B %
CHD BB @S WATREMN D 0, RN SRR Y
% EfE% CHD B2 V. %7z CHD SEflE Gtk - &F
TEAEERE, £ LETE R EDONTEOEHNE
<, CHD Z b7\ VLBWIIC iR U € I .

51 Ak

1) Itabashi K, Horinouchi T, Kusuda K, et al: Mortality rates
for extremely low birth weight infants born in Japan in
2005. Pediatrics 2009; 123: 445-450

2) Kusuda S, Fujimura M, Uchiyama A, et al: Neonatal Re-
search Network, Japan: Trends in morbidity and mortality
among very low birth weight infants from 2003 to 2008 in
Japan. Pediatr Res 2012; 72: 531-538

3) Shuresh GK, Horbar J, Carenter JH, et al: Major birth
defects in very low birth weight infants in the Vermont
Oxford Network. | Pediatr 2001; 139: 366-373

4) Tanner K, Sabrine N, Wren C: Cardiovascular malforma-
tion among preterm infants. Pediatrics 2005; 116: e833-
€838

5) Archer JM, Yeager SB, Kenny M]J, et al: Distribution of
and mortality from serious congenital heart disease in
very low birth weight infants. Pediatrics 2011; 127: 296-
299

6) Polito A, Piga S, Cogo PE, et al: Increased morbidity and
mortality in very preterm/VLBW infatns with congenital
heart disease. Intensive Care Med 2013; 39: 1104-1112

7) Anderson AW, Smith PB, Corey KM, et al: Clinical out-
come in very low birth infants with major congenital
heart defects. Early Hum Dev 2014; 90: 791-795

8) HiE Gk, MBS, SREER D DOMEICET BN
DRBDOFARYL. H/NGE 1986; 90: 2578-2587

9) van der Linde D, Konings EEM, Slager MA, et al: Birth
prevalence of congenital heart disease worldwide. ] Am
Coll Cardiol 2011; 58: 2241-2247

10) Pappas A, Shankaran S, Hansen NI, et al: Outcome of ex-
tremely preterm infants (<1,000g) with congenital heart
defects from the National Institute of child health and
human development neonatal research network. Pediatr
Cardiol 2012; 33: 1415-1426

11) Godfrey M, Schimmel MS, Hammerman C, et al: The
incidence of congenital heart defects in very low birth
weight infants. Isr Med Assoc J 2010; 12: 36-38

12) Dolk H, Loane M, Garne E: Congenital heart defect in
Europe. Prevalence and perinatal mortality, 2000 to 2005.
Circulation 2011; 123: 841-849

13) Ursell PC, Byrne JM, Strobino BA: Significance of cardiac
defects in the developimg fetus: A study of spontaneous
abortuses. Circulation 1985; 72: 1232-1236

14) Kecskers Z, Cartwrigt DW: Poor outcome of very low
birth weight babies with serious congenital heart disease.
Arch Dis Child Fetal Neonatal Ed 2002; 87: F31-F33

15) Hoffman JIE, Kaplan S: The incidence of congenital heart
disease. ] Am Coll Cardiol 2002; 39: 1890-1900

16) G HAE ARH A ARE NI QLR LERE—Z &g



http://dx.doi.org/10.1542/peds.2008-0763
http://dx.doi.org/10.1542/peds.2008-0763
http://dx.doi.org/10.1542/peds.2008-0763
http://dx.doi.org/10.1038/pr.2012.114
http://dx.doi.org/10.1038/pr.2012.114
http://dx.doi.org/10.1038/pr.2012.114
http://dx.doi.org/10.1038/pr.2012.114
http://dx.doi.org/10.1067/mpd.2001.117072
http://dx.doi.org/10.1067/mpd.2001.117072
http://dx.doi.org/10.1067/mpd.2001.117072
http://dx.doi.org/10.1542/peds.2005-0397
http://dx.doi.org/10.1542/peds.2005-0397
http://dx.doi.org/10.1542/peds.2005-0397
http://dx.doi.org/10.1542/peds.2010-0418
http://dx.doi.org/10.1542/peds.2010-0418
http://dx.doi.org/10.1542/peds.2010-0418
http://dx.doi.org/10.1542/peds.2010-0418
http://dx.doi.org/10.1007/s00134-013-2887-y
http://dx.doi.org/10.1007/s00134-013-2887-y
http://dx.doi.org/10.1007/s00134-013-2887-y
http://dx.doi.org/10.1016/j.earlhumdev.2014.09.006
http://dx.doi.org/10.1016/j.earlhumdev.2014.09.006
http://dx.doi.org/10.1016/j.earlhumdev.2014.09.006
http://dx.doi.org/10.1016/j.jacc.2011.08.025
http://dx.doi.org/10.1016/j.jacc.2011.08.025
http://dx.doi.org/10.1016/j.jacc.2011.08.025
http://dx.doi.org/10.1007/s00246-012-0375-8
http://dx.doi.org/10.1007/s00246-012-0375-8
http://dx.doi.org/10.1007/s00246-012-0375-8
http://dx.doi.org/10.1007/s00246-012-0375-8
http://dx.doi.org/10.1007/s00246-012-0375-8
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.958405
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.958405
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.958405
http://dx.doi.org/10.1161/01.CIR.72.6.1232
http://dx.doi.org/10.1161/01.CIR.72.6.1232
http://dx.doi.org/10.1161/01.CIR.72.6.1232
http://dx.doi.org/10.1136/fn.87.1.F31
http://dx.doi.org/10.1136/fn.87.1.F31
http://dx.doi.org/10.1136/fn.87.1.F31
http://dx.doi.org/10.1016/S0735-1097(02)01886-7
http://dx.doi.org/10.1016/S0735-1097(02)01886-7

167

17)

18)

19)

20)

21)

22)

HE—. JEEEHIE 2005; 35: 1101-1105
AANIERG A REARR R, MR, &
E, RIEE SRR EREOE A, H/ANE
BRARAEE 2003; 19: 606-621

Meberg A, Otterstad JE, Freland G, et al: Outcome of
congenital heart defects-a population-based study. Acta
Paediatr 2000; 89: 1344-1351

Friedman AH, Fahey JT: The transition from fetal to
neonatal circulation: Normal response and implications
for infants with heart disease. Semin Perinatol 1993; 17:
106-121

McMahon CJ, Penny DJ, Nelson DP, et al: Preterm infants
with congenital heart disease and bronchopulmonary
dysplasia: Postoperative course and outcome after cardiac
surgery. Pediatrics 2005; 116: 423-443

Leonard S, Bower C, Petterson B, et al: Survival of infants
born with Down’s syndrome: 1980-96. Paediatr Perinat
Epidemiol 2000; 14: 163-171

Rasmussen SA, Wong L-Y, Correa A, et al: Survival in

23)

24)

25)

26)

infants with Down syndrome, Metropolitan Atlanta,
1979-1998. J Pediatr 2006; 148: 806-812

FAET, ST, AR, & R E
FeRMESMRR L & OBEBHEGNC B 2 a1 HAE E
H) - W VPR P 2MERE 20075 19: 79-84

Curzon CL, Milford-Beland S, Li JS, et al: Cardiac sur-
gery in infants with low birth weight is associated with
increased mortality: Analysis of the Society of Thoracic
Surgeons Congenital Heart Database. J Thorac Cardio-
vasc Surg 2008; 135: 546-551

Reddy VM: Cardiac surgery for premature and low birth
weight neonates. Semin Thorac Cardiovasc Surg Pediatr
Card Surg Annu 2001; 4: 271-276

Hickey EJ, Nosikova Y, Zhang H, et al: Very low-birth-
weight infants with congenital cardiac lesions: Is there
merit in delaying intervention to permit growth and mat-
uration? ] Thorac Cardiovasc Surg 2012; 143: 126-136,
136.el

© 2016 Japanese Society of Pediatric Cardiology and Cardiac Surgery


http://dx.doi.org/10.1080/080352500300002552
http://dx.doi.org/10.1080/080352500300002552
http://dx.doi.org/10.1080/080352500300002552
http://dx.doi.org/10.1542/peds.2004-2168
http://dx.doi.org/10.1542/peds.2004-2168
http://dx.doi.org/10.1542/peds.2004-2168
http://dx.doi.org/10.1542/peds.2004-2168
http://dx.doi.org/10.1046/j.1365-3016.2000.00252.x
http://dx.doi.org/10.1046/j.1365-3016.2000.00252.x
http://dx.doi.org/10.1046/j.1365-3016.2000.00252.x
http://dx.doi.org/10.1016/j.jpeds.2006.01.010
http://dx.doi.org/10.1016/j.jpeds.2006.01.010
http://dx.doi.org/10.1016/j.jpeds.2006.01.010
http://dx.doi.org/10.1016/j.jtcvs.2007.09.068
http://dx.doi.org/10.1016/j.jtcvs.2007.09.068
http://dx.doi.org/10.1016/j.jtcvs.2007.09.068
http://dx.doi.org/10.1016/j.jtcvs.2007.09.068
http://dx.doi.org/10.1016/j.jtcvs.2007.09.068
http://dx.doi.org/10.1053/pcsu.2001.24985
http://dx.doi.org/10.1053/pcsu.2001.24985
http://dx.doi.org/10.1053/pcsu.2001.24985
http://dx.doi.org/10.1016/j.jtcvs.2011.09.008
http://dx.doi.org/10.1016/j.jtcvs.2011.09.008
http://dx.doi.org/10.1016/j.jtcvs.2011.09.008
http://dx.doi.org/10.1016/j.jtcvs.2011.09.008
http://dx.doi.org/10.1016/j.jtcvs.2011.09.008

