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Background: There are few reports that focus specifically on the prognostic factors for fetal cases of congenital
complete atrioventricular block (CCAVB) with positive maternal anti-SS-A antibodies, and the impact of ma-
ternal symptoms and anti-SS-A antibody levels on fetal prognosis remains unclear. The aim of this study was
to elucidate the risk factors for intrauterine fetal death (IUFD) in fetuses with CCAVB and positive maternal
anti-SS-A antibodies.

Method: We retrospectively analyzed 47 fetal cases of CCAVB born to mothers with positive anti-SS-A anti-
bodies at 66 hospitals in Japan from 1996 to 2010. Clinical characteristics and measurements between the IUFD
group (n=7) and the live-birth group (n=40) were compared.

Results: Cases of fetal heart rate <55 beats/minute at diagnosis of CCAVB (57% vs 17 %, p<<0.05) and devel-
opment of hydrops fetalis during follow up (71 % vs 20%, p<<0.05) were more in the IUFD group than the live-
birth group. Advanced maternal age was also associated with I[UFD. Multivariate analysis showed that hydrops
fetalis and advanced maternal age were independent risk factors for [UFD. There were no significant differ-
ences between the groups in the frequency of mothers with symptoms of connective tissue diseases, maternal
anti-SS-A antibody levels, and the rate of transplacental administration of steroids.

Conclusion: Hydrops fetalis and advanced maternal age are independent risk factors for IUFD. Fetuses with
CCAVB and positive maternal SS-A antibodies should be closely followed up for hydrops fetalis so that they can
be delivered in a timely fashion.
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&R PUSS-A HUARPEEARICHVE L7 IR IR R2EE 71y 7 (CCAVB) D P EBUERFICD
WTOMEIFE LA LR, BHADBERIERBHAST SS-A Hifk{li & CCAVB DRID T DRI
DVTEMEIZDEV. RIFFEOHMNE, FHAHT SS-A HilARZIED CCAVB DORRYIC B % FE AR
5EC (IUFD) OfENFZH5MCT 5T L THS.

FiE D 2 66 i 7 T 1996~2010 1T W i & 117z REAAHT SS-A HiikRA P D CCAVB s i 47 fil 7%,
IUFD & (7)) & live-birth & (40 ) 1<V, HRIRT — X LS MME 72 1% /5 IR Lk U 7z
#&%R I IUFD £f T, live-birth BEHC X, 2WiK DR FLOHIED 55 [0,/ 75 Kiili TdH > T IEHI N % <
(57% vs 17%, p<<0.05), #EHICIRYKIEZERD BN E < (71% vs 20%, p<0.05), & HITRHA
F o To. ZERMRTTE, MaNUKIE & RHASEERD TUFD O UGB 7 Ch > 7. i
FECRHABIEDE OASEIRE, RHMAYLSS-A Hulkfi, BXITRAT0A FORBERNKRGRICHERER R
holz.

&R - RHAYTSS-A HUARZIED CCAVB DRI T, Arld/KiE & RHAR i) IUFD OfERK+TH b,
HRVIZKHEIC DWW TGRS ROBBISE L, YIS IR Z MG 2 BN D 5.

lFColc

$1SS-A Fiifkid, Sjogren JiF i FE# DF) 70%, 4
YN —T ALY 7 b—F ZAEH DK 50% TR
NBECHUATH O Y, #iSS-A HUARELEIED 1~
2% TR/ R e 2% 7 1y 7 (congenital com-
plete atrioventricular block; CCAVB) A3 U % 2.
CCAVB D ErTRZKpIClE, FENRESET (intra-
uterine fetal death; IUFD) & CTld7/a<, EzH4k
BOLEWVHETX—AX -0tk eEd 575, ki
HAD O R I E DB RIB T H 5.

CCAVB D FRARKFICOVTIFE £ & X H Ml
0D BB, HiSS-A HABFEMEIRICBE L Tzih
i CCAVB O TPRRIER FIZ DV TOMEHFIXIFEAL
B, Tz, RHADRBIEIRIER P RHMAST SS-A HiiAft
& CCAVB O RO TEDBHEIC DOV T LI D7
AN

B &

BEA T SS-A Hifk 1% > CCAVB D BRI 1) %
IUFD OfEEN T 7ZHE M5 T L.

NREFE

A U LM O UENR TS BRG #T O /E % U HE
WV —T ZOFSED X7 ORI BT 2 WF5E) W%t
BEC K D ERR & N7z HT SS-A HUARG MELEUE R 07— &
N—ZZ v, BRYEFED CCAVB O P& HUEN 1
DWW T AHNBRE 217 - 72

WIZEHEC L, ENIAE BBV L > 2 —DfmEE
BRTHRRERZS 2T, 266 fiikE gL L,

BRNRBRSBFEME £32F F15

1996 4EH 5 2010 4FIS 708 & 75 - 7o 471 SS-A Hifkla Tk
WERBID T > r— hi&EZ T 2. BEFT 732610
F1 SS-A FUARBTEUEAR DB IR E N, T D5 B 50 Hilic
TRIRIRZ RS, 5B 28d N EERETaY 7T
Ho, BHRINTEREETAYy 7 THoT. 1HIFR
DFFEIT— 2 DRI L T 7z L, RHATT
SS-A HUARZMED e 7 1y 7 DG 47 HI172 it
OxHE Uz (Fig. ). AARHIAESE IERIME R0 7%
EDHHL LA RIS RREE7 Yy ZidgEnty
Thote.

72— MiAETIE U BB EIELL T D@D T
BB, RKRICALTE, weEE7my 7 EdiEn
TR DENRERL, Wi e ORRILOIE, R
DR H/KIED A E, TUFD O, HIARHEE, HAE
Ri{kH, CCAVB Z¥iE LRI, Ydothlz
A LTz, BEWRARES KUEREICK2HHETH
D, HAEZROHEROEERICOVTIE, AT =2 —
AFFImEN TRV, BHAICBI LTI, 7Bt
fim, BUSS-A PUARME & HIBA U7zl CRERai 20 Al
%), BIEWICBE#E U RIKER (RZA47 1, K
TARTRA, RN, B, L/ 8%, FEA, BN
a, BERRZE, RVELTERRA, RVEMEMZE, e,
iffefie) DOBHE, RBEGROZWS (Sjogren JEEREL
LG eHEMETY 7 F—TR), iK1 KGR
HORATaA RGO, BRIBEEOR G OAE,
PG BRI 2 307 U7z, RHAHT SS-A HUAfic DV
T, MR 15 BRI VRHINCHEE Nz, —&E
RAFHEBIEIC KBTS U < (FREERG B S Wos HE
(enzyme-linked immunosorbent assay; ELISA) I
XBREDIAZRDT. £z, HLSS-AFkDY T
2 A T D—DTH 541 Ro52 TUADIEZIT> T3
JEFNEDOWTIE, TOREMS AL,
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JiE ] 7 TUFD Bf & live-birth BEIC 70 1), KT —
2, SHEREMEOLEEIT> 1. T—2&, TOME
WKIGUT, BE(%), “FoiE i mE, R (g
IME-fR KA TR Uz, BERIO IR, #BE
I Fisher O IF fife i W 1 72, #2803 Mann-
Whitney U #EZ W CiT>7z. T 51, TUFD Off
Rkl 772 L 7o odic, HIZSRRNT T p HAY 0.1 A
TH - HEZHHERE 5 ERIFRIH 21T 7z
p EAY0.05 K2 at £ HE L Uie. Matsm
fitfrid, 7 VU—> 7 b Rversion 2.13.0 =\ 7z,

w R

FRAT SR & 75 o Te RHA$T SS-A FiiARE D CCAVB
47 D 5 B, TUED Bfid 7 6, live-birth £l 40 {41
TH oz, Table 1ITHAEDIRI X CRHMEDIEK T —
27279, TUFD fi# CldfEhs 30 (19~37) 8T IUFD
R L Tz, live-birth B TI&, EHR37 (25~40)
ETHEL, AR 2.220.6kg THo Tz

SERBEET Oy 7L BWE N TR O E R EE
&, TUFD & 221 (18~26) M, live-birth #f /%23
(18~34) W T, Mt FMNERELE G ZHh > (p=
0.059). Z Wk D AgIL.OEUE, TUFD #$AV51 (42
~80) [[l,/43, live-birth A A% 60 (48~137) [a],/ 43
Th-oTe (p=0.089). HRYLOIED 55 |70 Kl T
H o TIEMNE, TUED BEAS 7 Bl 4 5] (57%), live-
birth FEDHE VL OAE T — Z WERE T & 72 30 filrh 5 {51

Flow chart depicting the selection of fetal cases included in the present study

(17%) THYH, IUFD FED RIS 55 1],
DA TH BHENERICE N>z (p<0.05). FE#E
FICHRUKEEZZ R U Tz, TUFD #EAY 71%, live-
birth BEAY20% TH D, TUFD B J5 A3 R K fidi = 5k
LTSN ERICE Tz (p<0.05). lifET, Yo
MERNCEE A3 a o7z, £z, CCAVB ZFIELT-
A a7z K DREFI DY 39ERI B - 72y, 2BIH live-birth
BETHh-o Tz

R D RHALERRME, TUFD BETC 32 (30~36) %,
live-birth # T 28.5 (22~37) K TH b, IUFD BED
HDERICERDED > (p<0.05). BHADBEYG
JEIRIE TUFD BED 71%, live-birth BED 48% Tilé 5
N, Sjogren JEMERE L E &GV —T ALY 7<%
r—FREBWEN TV, WEUREGICRHADT SS-A $i
EHEEIETH B L HIBH L TV =D 4 47 Bl 17 4]
KT ET, WBETHES R ko7 585 30 fli,
EEURIZIC RHADT SS-A FilARGETH 2 LT N TH
D, TDOSH 1406%, RHA CCAVB ZFEE LTz
DFEETHL SS-A Pkl & I U T2ERI TH - Tz,

BANDATaA FREMIbNT0iDI,
IUED B£C 43%, live-birth BEC53% TH O, ZTD9H
B CCAVB NORRZHF L TT vk X714
K (betamethasone & L < (& dexamethasone) @ \»
D BRI S5 M b TV izDiE, TUFD R T
29%, live-birth BET 45% CTh o7z, WINEMBEET
BEEAIEDEI- T

WIREIC 38U % RHMAHT SS-A FifkD Jiflids &k Uik,
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Table 1 Comparison of patient characteristics between the groups
IUFD (N=7) Live-birth (V=40) Je)

Gestational age at diagnosis (weeks) 21 (18-26) 23 (18-34) 0.059
Fetal heart rate at diagnosis (beats/min)* 51 (42-80) 60 (48-137) 0.089
Fetal heart rate at diagnosis <55 beats/min* 4 (567%) 5 (17%) <0.05
Hydrops fetalis 5 (71%) 8 (20%) <0.05
Gestational age at birth (weeks) — 37 (25-40)
Gestational age at IUFD (weeks) 30 (19-37) —
Body weight at birth (kg) — 2.2+0.6
Boys 3 (43%) 11 (37%) 0.41
Older siblings with CCAVB 0 3 (8%) 1
Maternal age at delivery (years) 32 (30-36) 28.5 (22-37) <0.05
Maternal symptoms of collagen diseases 5 (71%) 19 (48%) 0.416
Maternal diagnosis of Sjogren’s syndrome 4 (57%) 14 (35%) 0.403
Maternal diagnosis of systemic lupus erythematosus 1 (14%) 5 (13%) 1
Maternal diagnosis of positive anti-SS-A antibody before conception 3 (43%) 14 (35%) 0.692
Transplacental administration of all steroids 3 (43%) 21 (53%) 0.701
Transplacental administration of fluorinated steroids 2 (29%) 18 (45%) 0.682
Transplacental administration of beta agonists 1(14%) 9 (23%) 1

*Data available in 37 cases (7 cases from the IUFD group, 30 cases from the live-birth group). CCAVB=congenital complete

atrioventricular block, IUFD = intrauterine fetal death.
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Fig. 2 Scatter plots of maternal antibody levels
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(A) Maternal anti-SS-A antibody titer measured by double immunodiffusion assay. (B) Maternal anti-SS-A antibody con-
centration measured by enzyme-linked immunosorbent assay. (C) Maternal anti-Ro52 antibody concentration measured
by enzyme-linked immunosorbent assay. IUFD=intrauterine fetal death.

RHA$L 52-kD HiIRDIRE D /71 72 Fig. 2 ISR L.

JHIZ DWW T, TUFD BEDY 64 (32~256) fif, live-
birth #7364 (4~256) 15T, AEEIFEDEMN ST
(p=0.643). JEIC DWW T, TUFD B 500 U/mL
(101~13,300U/mL), live-birth &% 5% 139U/mL (83~
8,660U/mL) TdH D, WM THEEIRDEN T
(p=0.524). RHAPL 52-kD HilkDPEENHIE SN T
WzDId 14 41 (TUFD BE 3 1], live-birth £ 11 1) T,

IUFD #fl& 163.4U/mL (85.2~212.1U/mL), live-birth

BRNRBRSBFEME £32F F15

#£13 117.1U/mL (37.6~177.3U/mL) Tb b A =7
FEBEM ST (p=0.291).

Table 2 I TUFD D &K+ D 2 28 S AThs 5 72 7~
U7z, TEfRIEEL, RRYLOAEL, RRVDKIEDHHE, RHA
Elnz AR & UCTEBIR AN 217 > 7ok H, IR
IKIE D 35 X O RHMALE RS Y TUFD O U 7z fa [
K+ Th-oiz.



23

Table 2 Predictors of IUFD from multivariate analysis

Variables Coefficient Standard error P
Gestational age at diagnosis — — —
Fetal heart rate at diagnosis — — —
Hydrops fetalis 0.282 0.107 0.0113
Maternal age at delivery 0.025 0.012 0.0431

CCAVB=congenital complete atrioventricular block, IUFD=intrauterine fetal death.

z B

AR THESNIZMAR, (DIRREKIES BRHAER
W, BHADT SS-A UARGED CCAVB DIRIICBIF S
IUFD O L7z fEIRTTh b T &, () BHARIR
WOGEIR, RHAPL SS-A Filkfli, BXTZDY T 2 A
T D—DTdH2H1 Ro52 Fifkffild, CCAVB DRIED
FiE NN &, THS.

RHA$T SS-A FifARG 1D CCAVB DR D T4 7%k
mf UTeRES, TUFD &ixo faRTlE, EFEICE-> T2
FRVICEEAX, R i BR KR 72 0k U 7 E B S RS
Zholz. BWREORRILOIENE, MEHAE R
2N E DD TUFD BED 5 MRS H D, BRI
D 55 0], 7 Al T o T2IEFE TUFD BED /5 H

BICEZho Tz, BMEOEEX TUFD B0 /5 AR
WEED D o Th, HEEREM . 7z, IUFD
BETIX live-birth BEIC LR, BHAFERDPERICESD -
T, fERRIEEL, RRULOIEL, RRVUKEEOERE, RHAS
W2 AR Ul 28RN TlE, BR/KIE & BHA
fEHRAY TUFD O L7z fEMRIN T THh - 7=

CCAVB &, FMIHHENICREE NBEMOEIICHE
5T EMNHL, TOHEFBKKERRR OIS
X5, PEHRAENCT. WHLTEETRLE LAD
CCAVB DO FHEARKFICDONTIE, TNET
CEZLOMEIZEINTVS. TEZWLILED
FERERET Oy 7 ORI 175 il 7% M5 & Uz o
2 hi R S A% T RN ZE Tk, ZWiRE O fERE D
20 JEAGE, BRSO 50 [ LUR, BRVEKAE, 72
EREERED 4 DM, RIECOREMRK T THS &
LTWw3 Y. CCAVB DI 61 flZ M5 e Lz, &
B 3 2EFHE T, BIEHB X OHEREOE
COEKRK T L THETH > & DIEMRIKED
FTHo1 Y. &SI L RIKIEIC I A
BB Aoz LTV, SRIOKENE, BHADL
SS-A PUARGMEDRRITIEFI DA Z 35 E LIz DTH
B, HEROME LIS, IRIEKED TUFD OfE
BT TH - Tz,

RHAT SS-A FifARGIED CCAVB % 5 & U F At

T, BHAERDE VT &S IUFD DGR 7T
H5EDERNMESNTz. CCAVB DRRIICEBIT 5B
{A4ERS & TUFD & OMBIC DWW TIE, TUFD BED 57
RHAERDEH N LW S, SRIOME & KT 2 H
HY L A5ND. BHFFE T, RMAFEHR & IUFD &
O BHEIC DUV THNE 7 am & B 2w dy, BHAHT
SS-A FUADBZIEMN & 5 T, RHAMF A CCAVB D
FRRDTRICH Z B BN R 2R H D L EZ
bN, TERZMRDLETHS.

AL CTHWIE T — 2 R— 21, BIEHRNRES X
UHEREICXZHENE LICE->TEY, BEEICHE
U TR IRSE RS, $1 SS-A FifkifiZx &, $1SS-A Hi
KRB RMA DR 72 7 — 2 24 LTV 5 h R T
H5. FHABEUEOIEIRLZ M OE M, 1 SS-A Hitk
B M DSUERERTICHIBI LT W ieh £ 9 h ik, TUFD B
L live-birth BHE CHE 137 {, CCAVB DR DT
B EIEEN R o Te. Fz, RMAPL SS-A HifAf,
BXUZFDOY T ZATD—DTH 341 Ro52 kit
DT L, TUFD BEL live-birth BE CHEEITRD 5
N9, CCAVB DRIRDTHRINERNT-LIFEZ BN
Moz,

P1SS-A itk 1%, 52-kDa & 60-kDa & ¥ 5 2D D
YTy " BRZZVINTE LY KB E DES
KTH B Ro HiFICKT 5 HAHUATH D, Sjogren
JEMEREREZ DK 70%, 2V —T AT 573 h—
FRABFE DK 50% TRILEN Y, i SS-A FiikR LT
RO 1~2% THAWIC CCAVB AVE U % 2¥. SR, #i
SS-A FiADY T & A 7T H % i Ro52 Hifk & i Ro60
FURDZNZ U DOV T DI ER, FFIC
P11 Ro52 HifkH CCAVB OFIEICH S LT3 T
LW ino TE . HiRo52 fifkid, LA T L
T )V EFREDE K, WRE VYT LETRZH
Hil9 % T &I & D F5E G i o.O i o i 70457
9% Y. Rk S REIAINCIETT L 72Hi Ro52 Fifk
&, FRREESTHOBEZAHELCIEEZE 0y 7
&Y. CORETREE T Oy 73N T
HBH, EOPUAMOHT Ro52 HiAICIBMENIC RS &
Nz e, LHMEOT K=Y ANFERE N, A
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f)7x CCAVB ZE 13D EEZLNTVS 7.

RHADHT SS-A ik SV E, RO CCAVB
FIEV AN EEDZTEAHLENMIETNT VS,
Jaeggi 5 'V 13, Fi SS-A FUIARSHEULNR 186 i D Miat
T, PLSS-A HUAICEEINT ZIRIE.0LHKZE (CCAVB O
ftl, OGRS B DA IEE S 38) Z2& 7L
7z 40 B, EBIEHADHT SS-A HUADEE (ELISA
%) M50U/mL L ETH - 7=—75, 50U/mL KD
JEBICIEREZ R LI DR > T Ll Lz,
Anami 5 'V 1%, $iSS-A FUABHELENE 189 6 (55
17 {51 CCAVB ZFJiE) D% )5 HINRNT T, BHAHL
SS-A HuAD i (CHSEHLAGE) 32 5L ETH
TN, BREZET Ty 73EOMNT U fERRIN T
THsEeME L.

SO A DRBETIE, CCAVB ZFE L iailo
Te L, RHAFLSS-Afikiic, BEERSH 5 NEh-o
To. PUAEADHIE SN TOBREFEDESNTED
EHIRBMEFOBEMENRETH AN, BIHEDL T 5,
BHADT SS-A HFUARGFMEALIRIC 351 B R CCAVB D
Wit ERF T, IO PHRZ THIT S & 3H LY
EEABNT. CCAVB LrIEZW L5 E, iy
BARKT T 2 RIKEOHBICOWT, TEEFHED
TAB—T TRIT, YRR 2 MG % s
ENH 5.

IR E N7z CCAVBICH L, RHAAND 7 w ik
AT 0A RBXUBRIEEEDR 51T X 2 IR AT
MRASENTVED, ZOTHRUENRZRT RN E
IETFYVRIFELRCONBUIRTH 5. IET v
704 R T»H 5 prednisolone &, MHBICIFET S 11
B-Hydroxysteroid dehydrogenase iC & O fA#f & 1 T
EIEDRE T 5728, AT 1A RORBBENRSIC
I& betamethasone *® dexamethasone 7% & @ 7 v {k X
FaA RAHVENS 2, Jaeggi 5 ¥ 1F, dexa-
methasone ORFIREINBHE M TNz 21 L, 11D
Nz o 72 13672 % /T R LR U, live-birth 2
(95% vs 77%) BXU—FEFR (90% vs 46%) &
&, dexamethasone ¥ G- CHEIC EmD > 7o & W
L7zhY, dexamethasone JEH G- HEIE K O [HWKHR D
JERIDZWVEERD ZHE L. —T5, D%
HiFkILR % T R Y T3, 7 v bATFoA R
HOHMICT X % IUFD 36 & U H A WO SE & D 58 %
WCHEE I ah o Tz, Eiz, PRIBERORMERIIL S
&, BRIEOIEE EREE2MENHZE DD, Tk
BYE S BHMBERENEN > Y. BHAHLSS-A
FUARGTEDIEGI D H 72 X5 & LT 5 mlOME T E,
IUFD #f & live-birth BT, FHANZATHA FHE50D

BRNRBRSBFEME £32F F15

B, 7o {EAT 04 R X OBHIBEE ORI
HOMEICEEA Moz, 727120, AT7a1 K%
BRI DRI G5 D DRI K 0 ¥k > T
WAHZTE, BXY, ARWFEORAREEANBR O 2 RE
B9 2701 TV AV ENEE TN T LITiEE
T 5.

RHFFETH W T — 2R — 2B E N8 SS-A
PUABGPEULEE 732 1D 5 5, 48 ] (6.6%) DRI
CCAVB ZiR&T=. —%Ic, 41 SS-A HilkRGH MR D
RIIC CCAVB W FEAET Z X 1~2% TENTEH
D23 KW THVE T — X X—Z Tl CCAVB D
FAERNED -T2, UL, 2 TOULTH SS-A §iT
EAMEDHIE TN TVE DI TLE L, BLSS-A HUklG
MR N TR UESHLY D 2720 L Bbn
B, EEE AKFEOT—EZX—RT, BBIREAH CCAVB
B FNE U T2 1% OFE 2 THL SS-A BUARG I & A U 72 5E
BIH 14 BIEES 5N TH D, CCAVB 7% FIE L 7z e
1 ERHADHL SS-A HUARBZIEN R E TN &h
IMHDbNS.

[ E CHUARR PE L ME D JENRE PR S D/ RN U A
YV—T ZADFIE) A7 OIS B 5% BF5eiE
D7 Vr— FREIC TV e E, EEGENT—
27z CEMEL EEWE LILUFICRK U 7 2 E O fiss
DIATTICTRHNTZ LT

PERE D UMK, REFOZIERAY, WA, &
e guERE, R > 2 —, REARTHIRAERE, #id
HNZERRRRE, B, HRRE, IR IE R
R, RIERY:, JRERY:

WRE D IRERE, MR, PibENnIRE, W
UK, REBRFFRIERR AR >V &2 —, SETFIERK
7, BT VFERRY, BRENEEY 22—, E
HER:

AWEZEE, AR 22 SRR TT BRI B i) R B
RS R LA E CEAR I 2 2 5 H22- R IR-—f-007 ] 1IC K2 B)
BR7Z23ZF Tirb iz,

51 Ak

1) Schulte-Pelkum J, Fritzler M, Mahler M: Latest update on
the Ro/SS-A autoantibody system. Autoimmun Rev 2009;
8:632-637

2) Brucato A, Frassi M, Franceschini F, et al: Risk of congen-
ital complete heart block in newborns of mothers with
anti-Ro/SSA antibodies detected by counterimmunoelec-


http://dx.doi.org/10.1016/j.autrev.2009.02.010
http://dx.doi.org/10.1016/j.autrev.2009.02.010
http://dx.doi.org/10.1016/j.autrev.2009.02.010
http://dx.doi.org/10.1002/1529-0131(200108)44:8%3C1832::AID-ART320%3E3.0.CO;2-C
http://dx.doi.org/10.1002/1529-0131(200108)44:8%3C1832::AID-ART320%3E3.0.CO;2-C
http://dx.doi.org/10.1002/1529-0131(200108)44:8%3C1832::AID-ART320%3E3.0.CO;2-C

25

3)

4)

5)

6)

7)

8)

trophoresis: A prospective study of 100 women. Arthritis
Rheum 2001; 44: 1832-1835

Costedoat-Chalumeau N, Amoura Z, Lupoglazoff M, et
al: Outcome of pregnancies in patients with anti-SSA/Ro
antibodies: A study of 165 pregnancies, with special focus
on electrocardiographic variations in the children and
comparison with a control group. Arthritis Rheum 2004;
50:3187-3194

Eliasson H, Sonesson SE, Sharland G, et al: Isolated
atrioventricular block in the fetus: A retrospective, mul-
tinational, multicenter study of 175 patients. Circulation
2011; 124: 1919-1926

Miyoshi T, Maeno Y, Sago H, et al: Evaluation of trans-
placental treatment for fetal congenital bradyarrhythmia:
nationwide survey in Japan. Circ ] 2012; 76: 469-476
Maeno Y, Himeno W, Saito A, et al: Clinical course of
fetal congenital atrioventricular block in the Japanese
population: A multicentre experience. Heart 2005; 91:
1075-1079

Lopes LM, Tavares GM, Damiano AP, et al: Perinatal out-
come of fetal atrioventricular block: One-hundred-six-
teen cases from a single institution. Circulation 2008;
118: 1268-1275

Boutjdir M, Chen L, Zhang ZH, et al: Arrhythmogenicity
of IgG and anti-52-kD SSA/Ro affinity-purified antibod-

9)

10)

11)

12)

13)

14)

ies from mothers of children with congenital heart block.
Circ Res 1997; 80: 354-362

Lazzerini PE, Capecchi PL, Laghi-Pasini F: Anti-Ro/SSA
antibodies and cardiac arrhythmias in the adult: Facts
and hypotheses. Scand ] Immunol 2010; 72: 213-222
Jaeggi E, Laskin C, Hamilton R, et al: The importance
of the level of maternal anti-Ro/SSA antibodies as a
prognostic marker of the development of cardiac neo-
natal lupus erythematosus a prospective study of 186
antibody-exposed fetuses and infants. ] Am Coll Cardiol
20105 55: 2778-2784

Anami A, Fukushima K, Takasaki Y, et al: The predictive
value of anti-SS-A antibodies titration in pregnant wom-
en with fetal congenital heart block. Mod Rheumatol
20135 23: 653-658

Brucato A: Prevention of congenital heart block in chil-
dren of SSA-positive mothers. Rheumatology 2008; 47
Suppl 3: iii35-iii37

Ostensen M, Khamashta M, Lockshin M, et al: Anti-in-
flammatory and immunosuppressive drugs and repro-
duction. Arthritis Res Ther 2006; 8: 209

Jaeggi ET, Fouron JC, Silverman ED, et al: Transplacental
fetal treatment improves the outcome of prenatally diag-
nosed complete atrioventricular block without structural
heart disease. Circulation 2004; 110: 1542-1548

© 2016 Japanese Society of Pediatric Cardiology and Cardiac Surgery


http://dx.doi.org/10.1002/1529-0131(200108)44:8%3C1832::AID-ART320%3E3.0.CO;2-C
http://dx.doi.org/10.1002/1529-0131(200108)44:8%3C1832::AID-ART320%3E3.0.CO;2-C
http://dx.doi.org/10.1002/art.20554
http://dx.doi.org/10.1002/art.20554
http://dx.doi.org/10.1002/art.20554
http://dx.doi.org/10.1002/art.20554
http://dx.doi.org/10.1002/art.20554
http://dx.doi.org/10.1002/art.20554
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.041970
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.041970
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.041970
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.041970
http://dx.doi.org/10.1253/circj.CJ-11-1020
http://dx.doi.org/10.1253/circj.CJ-11-1020
http://dx.doi.org/10.1253/circj.CJ-11-1020
http://dx.doi.org/10.1136/hrt.2003.033407
http://dx.doi.org/10.1136/hrt.2003.033407
http://dx.doi.org/10.1136/hrt.2003.033407
http://dx.doi.org/10.1136/hrt.2003.033407
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.735118
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.735118
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.735118
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.735118
http://dx.doi.org/10.1161/01.RES.80.3.354
http://dx.doi.org/10.1161/01.RES.80.3.354
http://dx.doi.org/10.1161/01.RES.80.3.354
http://dx.doi.org/10.1161/01.RES.80.3.354
http://dx.doi.org/10.1111/j.1365-3083.2010.02428.x
http://dx.doi.org/10.1111/j.1365-3083.2010.02428.x
http://dx.doi.org/10.1111/j.1365-3083.2010.02428.x
http://dx.doi.org/10.1016/j.jacc.2010.02.042
http://dx.doi.org/10.1016/j.jacc.2010.02.042
http://dx.doi.org/10.1016/j.jacc.2010.02.042
http://dx.doi.org/10.1016/j.jacc.2010.02.042
http://dx.doi.org/10.1016/j.jacc.2010.02.042
http://dx.doi.org/10.1016/j.jacc.2010.02.042
http://dx.doi.org/10.3109/s10165-012-0704-z
http://dx.doi.org/10.3109/s10165-012-0704-z
http://dx.doi.org/10.3109/s10165-012-0704-z
http://dx.doi.org/10.3109/s10165-012-0704-z
http://dx.doi.org/10.1093/rheumatology/ken153
http://dx.doi.org/10.1093/rheumatology/ken153
http://dx.doi.org/10.1093/rheumatology/ken153
http://dx.doi.org/10.1186/ar1957
http://dx.doi.org/10.1186/ar1957
http://dx.doi.org/10.1186/ar1957
http://dx.doi.org/10.1161/01.CIR.0000142046.58632.3A
http://dx.doi.org/10.1161/01.CIR.0000142046.58632.3A
http://dx.doi.org/10.1161/01.CIR.0000142046.58632.3A
http://dx.doi.org/10.1161/01.CIR.0000142046.58632.3A

