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Fig. 2. Relationship between gestational age and the ePR interval (a) and eRR interval (b) by fMCG. The ePR
and eRR intervals correlated significantly but weakly with gestational age (ePR: n = 295, y 80.7 = 0.60x, r =
0:162, p = 0.0053; eRR: n = 295, y = 362.6 *+ 1.65%, r = 0.232, p < 0.0001).

Table 2. Comparisons of RR and PR intervals measured by fMCG
and fUCG (LV in/out) (n = 120)

Table 3. Comparisons of RR and PR intervals measured by fMCG
and fUCG (SVC/aAo) (n =79)

RR interval, ms 41481243 4190%276 p=0.120 RR interval, ms 411.0%£5.0  4141%x295 p=0.381
. PR interval, ms 101.7%£158 119.6*124 p<0.0001 PR interval, ms 102.0+14.1 120.2*12.1 p<0.0001

Student’s paired t test revealed significant differences be-
tween the ePR and mPR determined by LV in/out (p <
0.0001) and SVC/aAo (p < 0.0001). Bland-Altman analy-
sis for comparison of mPR and ePR showed a mean dif-
ference of 14.6% (95% limits of agreement -10.7, 39.9) for
LV in/out and 14.7% (95% limits of agreement 8.6, 38.0)
for SVC/aAo (fig. 3a, b). On the other hand, there were no
significant differences between mRR and eRR (fig. 3¢, d).
Stepwise multiple regression analysis indicated that the
difference between the ePR and the mPR was not signifi-
cantly affected by any factor.

The mean interobserver difference in PR interval was
1.0% (95% limits of agreement -6.0, 8.1) for fMCG, 0.4%
(95% limits of agreement -10.6, 11.4) for LV in/out, and
2.3% (95% limits of agreement -10.6, 15.1) for SVC/aAo.
The mean intraobserver difference in PR interval was
-0.1% (95% limits of agreement -6.4, 6.2) for fMCG,
1.0% (95% limits of agreement -8.9, 10.9) for LV in/out,
and 2.2% (95% limits of agreement -8.0, 12.3) for SVC/
aho.

1 12 Fetal Diagn Ther 2012;32:109-115

Discussion

The PR interval encompasses the conduction time of
the atrium (sinus node to entrance of atrioventricular
node), the atrioventricular node, and the His-Purkinje
system. These conduction properties depend on various
factors such as heart size, the extent of autonomic ner-
vous system development, and myocardial damage. Our
results demonstrated that ePR showed a significant, but
weak, correlation with gestational age. Previous studies
described prolongation of ePR measured by fMCG [2-4]
and mPR measured by fUCG [17, 18] with increase in ges-
tational age. This phenomenon seems to be reasonable
because the fetal heart size becomes larger and parasym-
pathetic function develops with increasing gestational

- age, as is the case with normal postnatal development.

However, some controversy exists on this point. Some re-
ports showed that PR intervals are independent of gesta- -
tional age [9, 19, 20].

Our results demonstrated overestimation of pulsed
Doppler-derived mPR compared with ePR determined
by fMCG. This finding was similar to those of previous
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Fig. 3. Results of the Bland-Altman plot analysis for agreement
between PR and RR intervals determined by f{UCG and tMCG.
a mPR measured by LV in/out versus ePR measured by fMCG.
b mPR measured by SVC/aAo versus ePR. ¢ mRR measured by LV
in/out versus eRR by fMCG. d mRR measured by SVC/aAo versus
eRR. The mean differences between mPR and ePR were 14.6%
(95% limits of agreement —10.7, 39.9) for the LV in/out method and

studies performed with fetal electrocardiography [12, 13].
Such a difference in the estimated values is not unreason-
able because fUCG directly reflects the mechanical prop-
erties of the heart, rather than its electrical properties.
The sum of the electromechanical delay (the interval be-

Fetal PR Intervals by MCG and UCG

14.7% (95% limits of agreement -8.6, 38.0) for the SVC/aAo meth-
od, and they were significantly different from 0. On the other
hand, the mean differences between mRR and eRR were not sig-
nificantly different from 0. The mean differences between mRR
and eRR were 0.6% (95% limits of agreement 0.6, 1.8) for the LV
in/out method and 0.4% (95% limits of agreement ~0.4, 2.2) for
the SVC/aAo method.

tween electrical myocardial excitation and myocardial
contraction) and the isovolumic contraction time (the
time between the onset of myocardial contraction and
blood flow) should explain the time difference between
the onsets of the P wave and A wave, as well as the QRS

Fetal Diagn Ther 2012;32:109-115 113



complex and V wave [21]. This electro-hemodynamic de-
lay, the preejection period, is influenced by various he-
modynamic factors, such as heart rate, preload and after-
load conditions, and myocardial contractility. Compari-
son of the simultaneously recorded ePR and mPR in
neonates indicated that the preejection period of the ven-
tricle was longer than that of the atrium [21]. Based on the
data of neonates, this difference in the preejection period
of the atrium and ventricle may be the main factor for the
time difference between ePR and mPR. Therefore, the
prolonged mPR might be due not only to delays in atrio-
ventricular conduction but also to changes in the hemo-
dynamic condition. Several studies have reported the ad-
vantages of tissue Dappler imaging compared with pulsed
Doppler assessment: the former is less influenced by the
isovolumic contraction time in assessment of the atrio-
ventricular conduction time [12, 22]. Although thereisno
established standardized method for fetal assessment, es-
pecially with regard to the location of the sampling points
for the ventricle [12, 22], tissue Doppler imaging may be
a potentially suitable alternative method for estimation of
ePR.

In our study, the absolute difference between ePR and
mPR ranged from -18.0 to 59.0 ms in LV in/out and from
-16.0 to 52.0 ms in SVC/aAo; these values are similar to
those of other studies using signal-averaged fetal electro-
cardiography [12, 13]. These wide variations could not be
fully explained by differences in electrical and mechani-
cal properties. Although there was no significant differ-
ence between the eRR and mRR values, ePR and mPR
were measured on different heartbeats, and it is possible
that these intervals fluctuated beat by beat. Mensah-
Brown et al. [23] succeeded in simultaneous recording of
fMCG and fUCG to calculate the fetal ventricular pre-
ejection time. However, this method is not easy to apply
for determination of the atrial preejection time. The com-
bination of fetal electrical and hemodynamic data on the
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Background: There are few large studies of fetal congenital bradyarrhythmia. The aim of the present study was to
investigate the effects and risks of transplacental treatment for this condition. ’

Methods and Results: Using questionnaires, 128 cases of fetal bradyarrhythmia were identified at 52 Japanese
institutions from 2002 to 2008. Of the 128 fetuses, 90 had structurally normal hearts. Among these 80 fetuses, 61 had

. complete atrioventricular block (CAVB), 16 had second-degree AVB, 8 had sinus bradycardia, and 5 had other con-
ditions. The 61 CAVB fetuses were divided into those who did (n=38) and those who did not (n=23) receive transpla-
cental medica}ion. Monotherapy with f-sympathomimetics, steroid monotherapy, and combination therapy with these
agenis was given in 11, 5 and 22 cases, respectively. Beta-sympathomimetics improved bradycardia (P<0.001), but
no medication could significantly improve the survival rate. Fetal hydrops was associated with a 14-fold increased
risk of perinatal death (P=0.001), and myocardial dysfunction was a significant risk factor for poor prognosis (P=0.034).
Many adverse effects were observed with steroid treatment, with fetal growth restriction increasing significantly after
>10 weeks on stercids (P=0.043).

Conclusions: Treatment with S-sympathomimetics improved bradycardia, but survival rate did not differ signifi-
cantly in fetuses with and without transplacental medication. It is recommended that steroid use should be limited
to <10 weeks to avoid matemnal and fetal adverse effects, especially fetal growth restriction and oligohydramnios.
(Circ J 2012; 76: 469~476)

Key Words: Anti-Ro/SSA antibody; Congenital atrioventricular block; Pregnancy; Steroids; Transplacental treatment

etal congenital bradyarrhythiia is an uncommon but
F life-threatening disease, especially in the case of com-

plete atrioventricular block (CAVB), which has a poor

prognosis because of fetal hydrops, endocardial fibroelasto-
sis and late-onset dilated cardiomyopathy.'®* Predominantly
untreated CAVB has a significant mortality rate of 14-34%,
while congenital CAVB is irreversible and requires a pace-
maker in approximately 66% of cases after birth.!® The asso-

ciation of CAVB with maternal anti-Ro/Sjogren’s syndrome
A (SSA) antibodies is well established, but the trigger for the
maternal antibody interaction with the fetal Ro particle is
unknown in some cases of antibody-exposed babies.27-%11.12
There is limited evidence for the clinical efficacy of trans-
placental treatment of congenital AVB.">* Steroids and i.v.
immunoglobulins are given as anti-inflammatory treatment,
while B-sympathomimetics are used for fetal pacing.? A recent
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Table 1. Baseline Characteristics of CAVB-Fetuses = =~ =~ L
group (n=38) group (nezsy P value

Maternal anti-SSA antibodies 29 (76.3) 11 (47.8) <0.05%
Gestational age at diagnosis (weeks) | 24432 28+5.7 <0.005%
Fetal heart rate at diagnosis (beats/min) 58+7.9 63+14.7 NSt
Fetal hydrops 16 (42.1) 6 (26.1) NS#
Fetal myocardial dysfunction 13 (34.2) 7 (30.4) NS#*
Gestational age at initiation of therapy (weeks) 26+3.6 -
Fetal heart rate at initiation of therapy (beats/min) 56+8.4 -
Gestational age at delivery (weeks) 34+4.0 35+4.5 NSt
Birth weight (g) 2,120+620 2,528+653 <0.001t
Delivery mode

Vaginal 8 7 NS#

Cesarean section 30 16 NS*
Permanent pacemaker implantation 14 (46.7) 6 (35.3) NS#
Neonatai survival 30 (78.9) 17 (72.9) NS#

Data given as mean+SD or n (%). P<0.05, significant difference.

tStudent’s t-test; *chi-square test and Fisher's exact test.

CAVB, complete atrioventricular block; SSA, Sjogren’s syndrome A.

cohort study found an improved survival rate of >90% with
initiation of maternal high-dose dexamethasone at the time of
CAVB detection, and maintenance of this drug during preg-
nancy with use of f-sympathomimetics to keep fetal heart rates
at >55beats/min.>?! It was also suggested that prolonged use
of dexamethasone might render fetuses with congenital CAVB
less likely to develop the additional manifestations of myocar-
ditis, cardiomyopathy, and hydrops fetalis, thus improving the
overall outcome. Use of steroids, however, is controversial
because of the potential risks for the fetus, including problems
with neurological development, growth retardation, and oligo-
hydramnios.?-%

Few large studies of fetal congenital bradyarrhythmia have
been performed in Japan. The aims of the present study were
to determine the features of fetal congenital bradyarrhythmia
in Japan, and to examine the effects and risks of transplacental
treatment for this condition.

Metheds

Subjeets

Data were collected using questionnaires sent to Departments
of Perinatology and Pediatric Cardiology at 750 institutions in
Japan over 7 years (2002-2008). The response rate was 60.7%
(455 institutions). Fetal bradyarrhythmia was defined as ven-
tricular heart rate <100 beats/min at the time of diagnosis.* The
following perinatal data were also collected: gestational age
at diagnosis and delivery, presence or absence of a congenital
heart defect (CHD), type of bradyarrhythmia, method of diag-
nosis, presence or absence of maternal autoantibodies such as
anti-Ro/SSA antibodies, presence or absence of fetal hydrops,
presence or absence of fetal myocardial dysfunction, fetal ven-
tricular and atrial heart rate at presentation, prenatal treatment,
mode of delivery, and outcome. Adverse effects related to pre-
natal treatment were also evaluated.

Statistical Analysis

Statistical analysis was performed using STATA 11.1 (Stata-
Corp, College Station, TX, USA) and JMP 9 (SAS Institute,
Cary, NC, USA). Data are presented as mean®SD or number
of patients and were analyzed using Student’s t-test. Categor-
ical variables were evaluated on chi-square test and Fisher’s

Grreutation Journal

exact test. Logistic regression was used to adjust for baseline
variables known to be associated with fetal ventricular heart
rate, fetal hydrops, fetal myocardial dysfunction, and maternal
anti-Ro/SSA antibody. Time to fetal or neonatal death was
analyzed using the Kaplan-Meier method with a log-rank test
and a Cox proportional hazard model. P<0.05 was considered
significant.

Resulls

Baseline Characteristics

A total of 128 cases were registered from 52 institutions during
7 years (2002-2008). All cases of fetal bradyarrhythmia were
diagnosed during fetal life using echocardiography. In 8 cases,
magnetocardiography was performed due to fetal bradyarthyth-
mia and family history of long QT syndrome (LQTS). Of the
128 fetuses, 38 (29.7%) had CHD, 15 had left airial isomerism,
1 had right atrial isomerism, 5 had atrioventricular septal de-
fect, 4 had corrected transposition of the great arteries, 4 had
pulmonary stenosis, and 9 had other conditions. Patent ductus
arteriosus and atrial septal defect were categorized as an ab-
sence of CHD. Ninety fetuses (70.3%) had a structurally nor-
mal heart, of whom 61 had CAVB, 16 had second-degree
AVB, 8 had sinus bradycardia, 3 had sick sinus syndrome. Nine
LQTS cases occurred in combination with another condition.

CAVB

Of the 61 fetuses with a structurally normal heart and CAVB
(Table 1), 38 received transplacental medication. No fetus
showed improvement of heart block. Monotherapy with S-sym-
pathomimetics was given in 11 cases, steroids were given in 5
cases, and combination therapy with these agents was used in
22 cases. No transplacental medication was given in 23 cases.
Ritodrine hydrochloride was used as the $-sympathomimetic
agent. Steroids tended to be used in fetuses that were positive
for maternal anti-Ro/SSA antibody throughout pregnancy, but
the chosen steroid differed among institutions. Maternal i.v.
immunoglobulin was not used. After birth, a pacemaker was
implanted based on the Japanese guidelines of syncope, ven-
tricular heart rate <50beats/min, decreased cardiac function,
LQTS, and a sudden pause longer than 2-3-fold the regular
ventricular heart rate.
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Tahle 2. Factors in Improvement of Bradycardia

OR 95%Cl P value
B-sympathomimetics N 49.02 5.18-464.02 <0.005
Steroids 1.32 0.24-7.20 0.745
B-sympathomimetics+steroids 725,448.8 0 - 0.996
Fetal heart rate 1 0.93-1.08 0.924
Fetal hydrops 0.41 0.07-2.39 0.319
Fetal myocardial dysfunction 1.14 0.20-6.60 0.883
Maternal anti-Ro/SSA antibodies 0.22 0.04-1.36 0.105

P<0.05, significant difference.

Logistic regression was used to adjust for baseline variables known to be associated with fetal ventricular heart rate,
fetal hydrops, fetal myocardial dysfunction, and maternal anti-Ro/SSA antibody.

. OR, odds ratio; Cl, confidence interval; SSA, Sjogren’s syndrome A.

. Talile 3. Factorsin Pelal or Neonatal Death . . . - o R

: HR 95%Cl P value
B-sympathomimetics 1.16 0.37-3.63 0.792
Steroids 0.56 0.20-1.58 06.273
Fetal heart rate 0.98 0.92-1.05 0.546
Fetal hydrops 13.84 3.12-61.44 0.001
Fetal myocardial dysfunction 2.44 0.71-8.40 0.157
Maternal anti-Ro/SSA antibodies 1.07 0.33-3.47 0.906

P<0.05, significant difference.
Logistic regression was used to adjust for baseline variables known to be associated with fetal ventricular heart rate,
fetal hydrops, fetal myocardial dysfunction, and maternal anti-Ro/SSA antibody.
HR, hazard ratio; Cl, confidence interval; SSA, Sjogren’s syndrome A.

OR 95%Cl P value
B-sympathomimetics ) 2 0.35-11.50 0.439
Steroids 0.27 0.04-1.97 0.198
Fetal heart rate 1.01 0.94-1.08 0.813
Fetal myocardial dysfunction 5.71 1.14-28.62 0.034
Maternal anti-Ro/SSA antibodies 0.71 0.13-3.90 0.698

P<0.05, significant difference.

Logistic regression was used to adjust for baseline variables known to be associated with fetal ventricular heart rate,

fetal myocardial dysiunction, and maternal anti-Ro/SSA antibody.
OR, odds ratio; Cl, confidence interval; SSA, Sjogren’s syndrome A.

The anti-Ro/SSA antibody-positive rate was significantly
higher in fetuses treated with transplacental medication com-
pared to those who did not receive this medication (76.3% vs.
47.8%; P=0.031). Gestational age at diagnosis was signifi-
cantly lower in those receiving transplacental medication (24.0
weeks vs. 28.3 weeks; P=0.003). Fetal ventricular heart rate at
* diagnosis did not differ between the 2 groups, but the ven-
tricular heart rate was significantly lower in fetuses treated
with transplacental medication (56 beats/min vs. 63 beats/min;
P=0.034). Birth weight was also significantly lower in fetuses
treated with transplacental medication (2,120g vs. 2,528 g;
P=0.006). Gestational age at delivery. neonatal survival rate,
and pacemaker implantation rate did not differ between the 2
groups.

Multivariate analysis was performed with adjustment for
baseline variables with a known association with fetal ventricu-
lar heart rate, fetal hydrops, fetal myocardial dysfunction, and
the presence of maternal anti-Ro/SSA antibodies (Tables 2—4).
In this analysis, B-sympathomimetic treatment was signifi-
cantly associated with improved bradycardia (odds ratio [OR],
49.02; 95% confidence interval {CI]: 5.18-464.02; P<0.001),
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whereas steroids were ineffective, and no evidence of a syner-
gistic effect was obtained. The presence of maternal anti-Ro/
SSA antibodies may inhibit improvement of bradycardia, but
this effect was not significant (OR, 0.22; 95%CI: 0.04-1.36;
P=0.105). Drug therapy had no significant effect on survival.
Fetal ventricular heart rate and the presence of maternal anti-
Ro/SSA antibodies also had no influence on prognosis, but
fetal hydrops was associated with a [4-fold increased risk of
perinatal death (hazard ratio [HR], 13.84; 95%CI: 3.12-61.44;
P=0.001).

Kaplan-Meier survival curves are shown in Figure. The
primary endpoint was intrauterine death or neonatal death.
Beta-sympathomimetic treatment was not associated with im-
proved prognosis. Steroid also did not improve the prognosis
(HR, 0.56; 95%CI: 0.20-1.58; P=0.273). Fetal myocardial
dysfunction was a significant risk factor for fetal hydrops (OR,
5.71; 95%CI: 1.14-28.62; P=0.034). Fetal ventricular heart
rate and the presence of maternal anti-Ro/SSA antibodies were
not associated with fetal hydrops. Beta-sympathomimetic treat-
ment did not inhibit development of fetal hydrops. Steroids
tended to inhibit fetal hydrops, but again this effect was not
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statistically significant (OR, 0.27; 95%CTI: 0.04-1.97; P=0.198).
Drug therapy had no significant effect on improvement of fetal
myocardial dysfunction.

Second-Degree AVB With Bradycardia

Of the 90 fetuses with a structurally normal heart, second-de-
gree AVB was present in 16 cases (Table 5). Transplacental
medication was given in 8 of these cases: f-sympathomimetic
monotherapy in 4, steroids in 3, and a combination of these
therapies in 1. In the 8 medication cases, fetal ventricular heart
rate at diagnosis was significantly lower than that in the non-
medication cases (70beats/min vs. 79 beats/min; P=0.017).
No other clinical characteristics differed significantly between
the 2 groups. Of the 8 medicated fetuses, 3 developed CAVB,

3 maintained second-degree AVB, 1 improved to first-degree
AVB, and 1 had no AVB at the time of delivery. Of the 8 non-
medicated fetuses, 2 developed CAVB, 3 maintained second-
degree AVB, and 3 had no AVB at the time of delivery. Sur-
vival rate did not differ between the groups (87.5%).

- Adverse Effects of Transplacenial Treatment
Treatment-related adverse events were examined in the 63
fetuses with a structurally normal heart and no fetal hydrops
(Table 6). Steroids were given in 23 cases, drugs other than
steroids were given in 10 cases, and no treatment was given in
30 cases. Gestational age at delivery did not differ among
these 3 groups. In the steroid group, birth weight was signifi-
cantly lower than in the non-treatment group (2,201g vs.
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Table 5. Sacond-Degree AVB Fetus Bassline Characteristics vs. Megication: - 7.
Meg:igt;on No n;idzlsc)atlon P value
Maternal anti-Ro/SSA antibodies 4 3 NS#
Gestational age at diagnosis (weeks) 28+4.3 26+5.0 NSt
Fetal heart rate at diagnosis (beats/min) 70+9.0 79+10.4 <0.05%
Fetal hydrops : 2 2 NS#
Fetal myocardial dysfunction 3 2 NS#
Gestational age at initiation of therapy (weeks) 29+4.8 -
Fetal heart rate at initiation of therapy (beats/min) 70+10.0 -
Gestational age at delivery (weeks) 35+3.8 3721 NSt
Birth weight (g) 2,207+688 2,533x544 NSt
Delivery mode
Vaginal 2 5 NS¥
Cesarean section 6 3 NSt
Degree of AVB at delivery
Complete . 3 2 Ng#
Second 3 3 NS#
First 1 0 NS#
None 1 3 NS*
Neonatal survival 7 (87.5) 7 (87.5) NS*

Data given as mean+SD or n (%).
P<0.05, significant difference. tWilcoxon test; fchi-square test and Fisher's exact test.
AVB, atrioventricular block; SSA, Sjégren’s syndrome A.

Steroid Non-steroid o treatment

treatment (n=23) treatment (n=10) (n=30)
Treaiment (weeks) 8.8:4.4 5.6+3.2 -
Gestational age at delivery (weeks) 36+2.6 35.8+2.6 36.8+3.0
Birth weight (g) 2,201+525* 2,413+552 2,713+512"
Fetal arrythmia: CAVB 21 6 23
Fetal arrythmia: Second-degree AVB 1 2 5
Maternal diabetes 1(4.3) 0 0
Fetal growth restriction 6 (26.1) 0 2(6.7)
Fetal oligohydramnios 2(8.7) 0 4]
Neonatal adrenal insufficiency 1(4.3) 0 0

Data given as mean=SD or n (%).
For fetuses without fetal hydrops and with a structurally

normal heart. *P<0.05 (Student's {-test).

CAVB, complete atrioventricular block; AVB, atrioventricular block.

<10 weeks (n=12) 210 weelks (n=11) P value
Treatment (weeks) 5.4+2.7 12.5+2.5 <0.01t
Gestational age at delivery (weeks) 35+3.2 36+1.7 NSt
Birth weight (g) 2,184+569 2,218+503 NSt
Maternal diabetes ) 0 1(9.1) NS*
Fetal growth restriction 1(8.3) 5 (45.5) <0.05¢
Fetal oligohydramnios 0 2(18.2) NS#
Neonatal adrenal insufficiency 0 1(9.1) NS*

Data given as mean+SD or n (%). P<0.05, significant difference.

tStudent’s t-test; *chi-square test and Fisher's exact test.

2,713 g; P=0.001) and fetal growth restriction was close to
being significantly higher than in the non-steroid (26.1% vs.
0%; P=0.050) and non-treatment (26.1% vs. 6.7%: P=0.074)
groups. Adverse effects that might have been attributable to
the use of steroids included development of oligohydramnios
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in 8.7% of cases, maternal diabetes in 4.3%, and neonatal
adrenal insufficiency in 4.3%. All these adverse effects were
observed in cases of steroid use >10 weeks (Table 7). In par-
ticular, fetal growth restriction increased significantly after
steroid use >10 weeks (45.5% vs. 8.3%; P=0.043).
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LATS
Of the 90 fetuses with a structurally normal heart, 9 (10.0%)
were diagnosed with LOTS. including 4 diagnosed on electro-

cardiography after birth and 5 diagnosed on magnetocardiog- -

raphy during fetal life. The background of the LQTS fetuses
included a family history of LQTS (n=2), maternal anti-Ro/
SSA antibody (n=2), fetal hydrops (n=3), myocardial dysfunc-
tion (n=2), CAVB (n=6), second-degree AVB with bradycar-
dia (n=1), and sinus bradycardia (n=2). In 4 of the 9 cases of
LQTS, emergency cesarean section was performed because of
fetal ventricular tachycardia/torsades de pointes (VI/TdP) at
33-36 weeks of gestation. In 2 of the 9 cases, fetal hydrops
caused neonate death.

Discussion

This is the first large-scale study to investigate the effects and
risks of transplacental treatment for fetal congenital bradyar-
- rhythmia in Japan. The results indicate that fetal hydrops is
associated with a 14-fold increased risk of perinatal death, and
that fetal myocardial dysfunction is a significant risk factor
for fetal hydrops. Fetal ventricular heart rate and the presence
of maternal anti-Ro/SSA antibodies were not associated with
neonatal prognosis. Beta-sympathomimetics improved brady-
cardia, but survival rate did not differ significantly with regard
to transplacental medication. Maternal and fetal adverse effects
were observed in cases of steroid use. In particular, fetal growth
restriction increased significantly after steroid use >10 weeks.

Evaluation of Anti-Ro/SSA Antibodies
Ro/SS A is one of the major immunogenic ribonucleoproteins,
and antibodies against these proteins are found in a number of
connective diseases, especially in Sjogren’s syndrome (SS) and
systemic lupus erythematosus (SLE). Anti-Ro/SSA antibodies
are detected in 60-90% of SS cases and in 30-50% of SLE
cases.??7 Interestingly, these antibodies are relatively common
and are detected in 1-2% of randomly tested pregnant women.?
Currently, the outcome of anti-Ro/SSA-positive pregnancies is
very good when prospectively followed by multidisciplinary
teams with experience in this field.! Transplacental passage of
anti-Ro/SSA antibodies from mother to fetus, however, is as-
sociated with a risk of development of neonatal lupus erythe-
matosus (NLE).2!112 NLE is an uncommon but life-threaten-
ing disease of the fetus and neonate, with important cardiac
complications of CAVB, sinus bradycardia, QTc interval pro-
longation, endocardial fibroelastosis, and late-onset dilated
cardiomyopathy.3-5 Congenital CAVB develops in 1-5% of
anti-Ro/SSA antibody-positive pregnancies, typically between
18 and 24 weeks of gestational age. Predominantly untreated
CAVB has a mortality rate of 14-34%,'* consistent with the
untreated CAVB mortality rate of 26% in the current study.
The association of NLE with maternal anti-Ro/SSA antibod-
ies is well established, but the trigger of the maternal antibody
interaction with the fetal Ro particle is unclear in some anti-
body-exposed babies. The percentage of maternal anti-Ro/SSA
antibody-positive fetuses with CAVB diagnosed in utero is
unknown. Brucato et al and Jaeggi et al found maternal anti-
Ro/SSA antibodies in 92% of 37 CAVB cases,”® whereas in
the present study maternal anti-Ro/SSA antibodies were de-
tected in only 66% of 61 CAVB fetuses with a structurally
normal heart. Jaeggi et al also reported that CAVB occurred
in 5% of prospectively screened pregnancies with anti-Ro/
SSA ELISA levels >100U/ml, but did not occur in pregnan-
cies with levels <50 U/ml.® Approximately two-thirds of anti-
Ro/SSA antibody-positive mothers had low anti-Ro/SSA lev-

els and probably little risk of development of fetal cardiac
NLE.* It is unclear why the anti-Ro/SSA-positive rate in
the present study was lower than in other reports. It is unlikely
to be due to the sensitivity of the laboratory methods, but
it is possible that other undetectable antibodies associated
with congenital AVB are present in the Japanese population.
Brucato et al and Lopes et al found similar mortality rates
in the anti-Ro/SSA-positive and -negative groups,” and in the
present multivariate analysis anti-Ro/SSA antibodies were not
associated with prognosis.

Benefits and Risks of Transplacental Treatment

Congenital AVB is a progressively developing disease that
evolves through 2 fundamental phases: an early phase charac-
terized by the occurrence of still reversible AV conduction
abnormalities (first- or second-degree AVB) and a final phase
in which development of irreversible damage of the conduction
system leads to the appearance of CAVB.? The specific patho-
genetic mechanisms involved in the 2 phases have not been
clarified, but there are 2 main theories. The first is based on an
inflammatory-driven injury elicited by interaction between
anti-Ro/SSA antibodies and specific antigens expressed in the
conduction tissue of the fetal heart (inflammatory theory). The
second theory involves electrophysiologic interference of anti-
Ro/SSA antibedies with heart conduction (electrophysiological
theory).?® Consistent with these respective theories, steroids
and i.v. immunoglobulins are used for anti-inflammatory treat-
ment, while $-sympathomimetics are given for fetal pacing.

Several studies have found that a ventricular heart rate
<55beats/min is a risk factor for fetal and neonatal death,* and
have recommended transplacental treatment with -sympatho-
mimetics to increase the heart rate. Jaeggi et al and Maeno
et al, however, found that fetuses with CAVB without CHD
and with a ventricular heart rate of <55beats/min were not at
risk.3%3! In the present study, fetal ventricular heart rate did not
influence fetal hydrops and prognosis, but treatment with a -
sympathomimetic agent was significantly associated with im-
proved bradycardia.

To date, evidence of clinical efficacy of transplacental treat-
ment has been limited to cases of congenital AVB.'*" Jaeggi
et al reported a significant improvement in the outcome of
fetal CAVB simultaneously with the introduction of routine
perinatal treatment guidelines in 1997.° Hutter et al obtained
an improved survival rate of >90% by initiation of mater-
nal high-dose dexamethasone at the time of CAVB detection
and maintenance of this dose during pregnancy, with addi-
tion of B-sympathomimetics to keep the fetal heart rate above
55beats/min.?! It was also suggested that prolonged use of
dexamethasone might render a fetus with congenital CAVB
less likely to develop additional manifestations of cardiac
NLE such as myocarditis, cardiomyopathy, and hydrops feta-
lis, thus improving the overall outcome. The present findings
suggest that use of steroids might render the affected fetus less
likely to develop fetal hydrops, but that the neonatal survival
rate improved only to 79%. The reason for the relatively bad

_ prognosis in the present study may have been the difference in

the rate of fetal hydrops compared to the Hutter et al study
(42% vs. 10%). Undetectable autoantibodies or virus infection
may be related to the increased rate of fetal hydrops in the
Japanese population. Furthermore, Hutter et al initiated mater-
nal high-dose dexamethasone at the time of CAVB diagnosis,
at a mean gestational age of 24 weeks. The mean age of diag-
nosis was similar in the present study, but mean gestational
age at which steroids were started was 26 weeks. In addition,
the percentage of steroids used in transplacental treatment was
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jower in the present patients (71% vs. 95%). These findings
suggest that sufficient steroid dose at an early stage is very
important to prevent fetal hydrops and to improve prognosis.

Use of steroids is controversial because of the potential risks
for the fetus and mother, including problems with fetal growth
restriction, oligohydramnios, and neurological development.
Animal models suggest that repeated antenatal steroid doses
can interfere with the growth and development of the imma-
ture brain, and human studies suggest that antenatal and post-
natal dexamethasone may negatively affect a child’s neuropsy-
chological development.?* In contrast, Brucato et al found
no negative effects on neuropsychological development and
intelligence in a cohort of preschool- and school-age children
with CAVB who had been prenatally exposed to-maternal anti-
Ro antibodies and prolonged dexamethasone treatment.® The
association of fetal growth restriction and oligohydramnios
with antenatal steroids is well established, but the amount and
length of steroid treatment that can be used safely is unclear.
We note that development of fetal growth restriction and oli-
gohydramnios are dose-related complications of steroids. Con-
sequently, we recommend limiting steroid use to <10 weeks to
avoid maternal and fetal adverse effects.

Prevention of Progression to Gongenital GAVB

There are many case reports describing prevention of congeni-
tal CAVB, and first- or second-degree AVB is also relatively
common and often normalizes spontaneously before or soon
after delivery.® Recent prospective studies suggest that ste-
roids and i.v. immunoglobulins are not beneficial for prevent-
ing progression to congenital AVB.%3 Similarly, the present
study found a lack of superiority of transplacental treatment
for second-degree AVB with bradyarrhythmia.

Lars
Recent evidence has shown that anti-Ro/SSA antibodies are
associated with prolongation of the QTc interval.* Although
the exact arrhythmogenic mechanisms have not been clarified,
anti-Ro/SSA antibodies may trigger rhythm disturbances
-~ through inhibition of cross-reactions with several cardiac ionic
channels, including calcium channels and the hERG potassium
channel.337 Beta-sympathomimetics may trigger life-threat-
ening arrhythmia such as VI/TdP in patients with LQTS, and
therefore use of these drugs should be avoided in fetuses
with QTc interval prolongation.’ In the present study, in 4
of the 9 LQTS cases, emergency cesarean section was per-
formed because of fetal VT/TdP at 33-36 weeks of gesta-
tional age. Oka et al also recently described atrioventricular
block-induced TdP.*® With this background, we recommend
avoidance of f-sympathomimetics in a fetus with a heart rate
55 beats/min. Furthermore, assessment of QTc interval pro-
longation on magnetocardiography may be required to eval-
uate the risk of fetal congenital bradyarrhythmia.

Study Limitations

There were several limitations in the present study due to retro-
spective data selection bias and the relatively small sample size.
The nature of a multicenter retrospective observational study
using a questionnaire is such that the clinical data obtained vary
among cases, so treatment bias may exist. Only ritodrine hydro-
chiloride was used as S-sympathomimetic treatment, but was
given in cases involving fetal heart rate >55beats/min at some
institutions, while dexamethasone, betamethasone and pred-
nisolone were used as steroids at different doses among insti-
tutions. The follow-up period after birth was insufficient to
permit analysis of long-term morbidity and mortality, and
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this prevented evaluation of potential long-term benefits and
risks of transplacental medication. Finally, the sample size
might have been too small to detect the effects of steroids on
fetal congenital bradyarrhythmia. The steroid effect may be-
come significant in a study with a higher number of cases.

Guidelines are required for transplacental treatment of fetal
congenital bradyarrhythmia and follow-up after birth. We
expect to analyze long-term outcome of fetal congenital brady-
arrhythmia in a future study. Further large prospective studies
are also needed to establish the most appropriate treatment
strategies in Japan.

Conclusion

Beta-sympathomimetics improved bradycardia, but survival
rate did not differ significantly in fetuses treated with and with-
out transplacental medication. We recommend limiting steroid
use to <10 weeks to avoid maternal and fetal adverse effects,
with fetal growth resiriction and oligohydramnios being of
particular concern.
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i U oI

PiSS-AHRIZ Y = — 7 L U REMREE(SS) o4 &
P 7= P =7 R (SLE) 7% £ D HURIERET
EHEICMET 2 HOHAETH 525, BFEET
b1 % TR O L SNA. HISSBHLE
EPISS-APLIR L BEFF L, BT E b2k
EHTH Y, HSSATRDOBFER O 3 EITH
PE b, PISSBHEIZPISSABAFIZIE L T
V= UL VEBERICERESE VL v ) B
EHEO.

ARV — T AR OB OHE G R
WCBATL, SLERRODIEREZ 2T 5 L mb Do
LT THD. ErERIZES, mMERD, s
BEEE, .70 v 2 (CHB) TH Y, HiSS-APE
PRSP TnEEEZLNTWT, 20
PR EFOBREDSHAE L ZBDO#H10% 12
THEINTWAEY, K5, MEREAIIEED»S
DOBATIEOWE L & L IZBRT 575, CHBIX
AW L IGED S, BERESH S Tn
TABEZH > TWABE I Wb o TWAES
L, EEEREOLTHAFERL - T AR EHEL
e & CDOPERDHFAENHL 0 DHENH

%. CHBIZ D W TR ARG AL IRBI 0% 1~
2%IZALND EVbINTWS, FD0% Xk
18A D 5248 £ TIZHT 5 L vvbit, TR
TIHOAERL LI L) FEAN LW LIRS
Tenbh, BEHRELLZELTHHIFTD 21
AT AT TIIAR— A X —H— D 2 AAD s
FEL R HEIEOIRETH N2, FOTHLR SN
FHEPBE SN TETHEDY, ML
T, HISSBHIEDBEAF, HiSS-A/52kDabi
ROFEER EN Y A7 HNTF-E LTRESRTE
7255, BERETH S0 A>T A DIECHBE
s GERE D &0 ) OBH D 5 L 100 %
HERIZGLIZLH) L) T EETTHBHY,
PISS-APURRE M DI IR ICEE L, hihvbi
FEDIHITEZTED L) ITHHIBTRE D,
COEMEHO 2T A0, Wk H ICE
FHVEE 20 IO B PREE % VT,
B Thhro>TWA I E, ShhsOMREIC
DNWTHRR 5B,

CHBMDRRE

PLSS-AVLAR O 3 G HLE 14 4> T8 T52kDa,
60kDalz T oih. #2091, 52kDa&ZBE D
leucine zipper amino acid (aa200-239) ASHiE e
P20 Lo TnRVEEZLNTVWE, 2O
PUR RSB ENICHET 5720, ALD
DT THIBEENIC R SR D0, &

* Anti-SS-A/B antibodies and pregnancy.

#* Atsuko MURASHIMA, M.D., Ph.D.: M4 o AN RE EE e+ o & — B HR S s (R R (@157-
8535 F GTAR I A X Ak 2-10-1] ; Department of Women’s Health, National Center for Child Health and Devel-

opment, Tokyo 157-8535, JAPAN
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WAk D
- SMURAERR, WTHRIE GBI RV — T A VI EE OB
wE), 1B ARG, B
- PiSS-APuf (DID, ELISA), HUSS-Bififk
- his2kDalitfk, HieOkDabhifk(WB and/or ELISA)
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- JEBR - IJT}JK““O) BN
TNy 7B DGR ADF | - N
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HTb AL THIPL> THEIETTH
L. 2O 1 DR OERINER S 5
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T EDGFINOBREES 1 DOEEIZE > Tn
B[ REPEDT R S 5 .

"’f ST SR & v ATIE T L TR
AL, KR 8 i & 16:8 (IR 1028 5~ & 18:8) T
Wﬂﬁ%%kbf%&T%t%Z%ﬂfm
%%%%Lf%%k&ﬂbth%AM%#%%
WMMHWMM;@Mﬂ®Ww/WA%¥/$

WA L, AT LD ADEE RV
Luhw/vA@ HETC L) RO Ty

IHNETHLEN)DPBREDE AR EI R
T H A9, (LHEREE)Z 2 CHE T UL
MPOARGELLT T Y 7 8\ Z LIk B,
{RERE D O TR L Vo g
BERA I D & AU & 70 A CHBOJREEAR AR
AT LGRS 12 g G, TNFTGF mRNA %
é’;%ﬂ%!l,fg J 1 — U AfE, REODIS—4
DA % ZEDLUTOIRESEZ b
TWABD, f$ﬁ~/A%5pLTwéb%ﬁ%
MR AEIM R e ¥ — 2 & L T52kDa, 60kDa
BEDPENEND. BHAEPPISSAPUE L R - T
Wb &, BRI BISRBAT LR R DY 2

U TR BATE 6T

NOTHEETEILIILL > TEENLE TR
PANEESR, Fcbe 7y -2 L Txr U
Tr—VICERENS. FLT, KECHEMEL
BB B A Mh A ORI SR, (O EHE
FHBOWEESL IS — 7 OBEEEY &
L, HRMOBELTEBOALZ IR B LE
ZHNTWVAY,

SS-AMABBME T DIFIRE IR (C
B9 MM RICDONT

AL — 7 3R (BERR), ER, /NE
BH1ERES) &, BEOBI b o T2 KR
THHD, TNRTICFOERYITET L L
BEE L o7z, TOEBEZHLMIITLEI LI
LY, CHBREDY A7 AT, FHHELES
& &b IZ, CHBRIEOREZM 4 & I Wik
DEBHEERBRTH L 2 BRI B
g6 L7z, SEER DEREERER & L ITEEFI R
(BOEBEVWLELEZAS, ZELOEEHFOT
Wz & 0750602 b RAER T — & N— X8
BETE, HEBTPTHS., BETTHY,
Rt aEakicie s EIXE S 25, ZOEIS
HRTCENLIEEXMERES SOV LIHRT
AT,

RO b DEE I, JEOCHBRIEYL & -
P IZHISSAVUE A 5 & — A D% W
CEThBH. TNLOE BERERELMTHS.
INLDOETEEFHRVHIT TN 72DITITIFRY
A WA & & FRRICHIR IR IS A A T &
WY ZEBERELTEHVED, BIFRTED
APEOBRERIIH 1 %, D5 HbOCHBRIE
I 1~2%THAHZ ENLHEENZ DI
BHHRWESN . LkdoT, KFETHE, i
SS-APUEREME & Do T B KEI IR 555
&0, CHBREE ) A7 OFillFik, CHBOFRIE
FBifH:, CHBREROBEFEYERL, &
M2 B OB ot O 1R BRIR 61 % 1
KA HEL LTV

PUSS-ABUED B & o> THIREHE ST
WA REFITCHOCHBRIEN D B WEIR % #5 o T
72DT, HIRATOGEE L CHBREAEARIFR L T
LD R L7228, MAEDKICEEIZZERD 2
Motz T, HELTH S OEEICHBICE
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BLCTWAENE) D, T7bhHCHBREE % ¥k
LTWBDONE) DO EITo728 2 A, A
F A FRIAEIETE BAfEEIMEHLT. O
Fe FR=ZATHEbONTWAH AT T4 FHIDIZ
EAEDRBRBITEOEW T L F=va Yy
Liz, FEREOBITHEZRONY XV THo
7o, BBRANOEEYEZHETL FZyR T
FETEBICT LT Eld vy, EFIHHEZ
BIFE-T, TV F=varyaih L TwWi-iE
Bl TOCHBRAEFI VRO HN D X912
o fo—FC, NFRAFV U ERELTOIEE
BTIZ 1B SCHBE R L TW Wikl A 5
LR DT F=v Oy TOCHB A IZEE L
WO Lk, fEiE SR OMKE RIS
BERHLETRHEOLILWVWIES).
INFTITHBPSSAIMHEDO T T T 4 =B b
CHB®D Y 2 7 % Fll§ AT NB NS L5TD
nCT&7k 9, Juikfii OBEEIC DOV TRIS
b EIAEDN, FRIZOWTHLMZIL -3k
BT E AL, FISSAPUAG TERIEILEL
7 (DID) & B UARE: (ELISA) THIE ST b
A5, MAEOFUENED & T AEISELISATEATERIC %
Doodkb. UL, ELISAEOF v MIEHD
A= H—PEFRLTWELD, T EOTHRT
B LRATRETH S, SROERT— & N—
Ao hENBRE SR E LT ETHRINT 4
72912 1L HLSS-A/ B (ELISAEL) DAL A L
BECHhDHEELTRMAL. BROIITHEM R E
YEALIZEE L v &I S o AS, ELISAR: % [ 2
5] L2 T, DIDIECOMRIL TR LS
R L7 (B, Befad). .
HSS-APUEDO NBORRIZIZ T 0 & 5 % RTE
EXEBHDLOD, MR TERLIERT— %
~N— ZTiZDID,ELISAL & 12, ZOH NS
Wi ECHBDRAEHR D E < 74 B IEA)IIHEE T &
7o, Lo L, NlidsE < THCHBZ HIE L %W
Bl v —HT, TINS5 CHB
ERIELLBNHALDSEETH), By bF
TEZRETHIEDHL S EKRL T D,
ek, HiSS-AFE D3 ILHLE T & % 52kDa,
60kDalZx)4 A Pifk7Simmunoblottingi#, ELISA
ETHlE SN, FORKRSCHBOFHNIFAT
KW SN TEL, £DO%0T, 52kDa
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BRTHLDE VI MENH L0, IheBET
LEELH Y, FOFMMIIMHEY. LT,
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CHBDY A7 #FiT 5 Z LA ETH Y, i
DEFRT— % LA T L T CRED D 5.
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ET AL AT O A FEI RS L TH RS I RE
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EEERELTNDBY,
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Key words : Congenital heart block, KRB FRERGER Y >~ 5 —RER
anti-SS-A/B antibody, WOy B oy 8
double immunodiffusion, B A S T S T 2 T SR B
enzyme immunoassay, e S G 4
standardization EN R BRI v 5 — R R

B % L N & E T

= =1

B, BARERNTOP SS-A HFifk Bk UL SS-B FUEOEIE (X, 1T & A ENBERGEHEE 2R
YT ARERETTONTBY, BET—5 L L THEINTWS, LirL, TOMEIFHIEA
— =2 L WEMA T HESER D, EEL I T W, F1 SS-A ik L @+ 5 CHB (congeni-
tal heart block) OV X 7 %2 Z Dl SHRIT2 Z L 2HRNE LT, BEA -2 — 64 TR
EOWEHOEREES P L, —EOEERBRT 5 2 & CEAEOMEME —RS IR
TE LA LT,

Pool I, CDC fE#ef, ERMREE AW CERGERIEEC X 250 SS-A/B Vit 0REREL%
RAAT TR TIZEEL W 2 E¥b o Tz, LHBRILEPEOER 7 — 5 X — X Ol 5, §i SS
-A ¥i4£23 DID (double immunodiffusion) #T325LL ETh B Z &5, CHB DY X 7 2H#EHEIF
BRTFE L THHE SN TW S0, DID Sk J{fi32f51c i 3 2 SR OREMEEHE LTz, L
L, ZOMEBEIBTRELHES NS CHBEBRD SNl 2 &, %7, BERERERR
FRERTOERERD [EREE] Th oo, SHALETOMEHESELOTEIME LT
wESIh TR I EMNEY (RRICEIEFIC O WT) BEREF 2, DID B TORRENSLERE
WRPER LIz, 7 DR, Bio-Rad T100 EU LI _E, INOVA T80 units L _E, Cosmic T Index
fE10024 F, TFB 7300 U/ml LL_E, Phadia T240 U/ml 2L F, MBL MESACUP < Index {100
LIk, MBL STACIA 500 U/ml PA_EZ7R U721 DWW T DID i TORERVBLETH 5 T
EBbhhrolz,

U I RVBRPUEZHEBET 52, H SS-A FilkB R

B & A LRI EECERRY, 7oy

PFSS-AfikizeEEL YV TP —T X 7 (CHB) B8&aond 2 eB8bHD, IN6%2H

(SLE) ® ¥ = —7 Vv EREE (SjS) OBEHN LRV —F R EMEA TS, BZPL SS-A Fifk
FHELTOBIEND TR®, EFERLED 1 B HIEREI D 1 BRTRICHRT 2 LE 2 5T

Investigation of anti~-SS-A/B antibody standardization using enzyme immunoassay.

Akira Miyano, Masahiro Nakayama, Jiro Arai*, Koushi Yamaguchi**, Atsuko Murashima**.

Department of Laboratory Medicine, Osaka Medical Center and Research Institute for Maternal and Child Health,
*Department of In Vitro Diagnostic Division, Medical & Biological Laboratories, **Department of Women’s

Health, National Center for Health and Development.
(2012. 4 .23 32fF, 2012.10.18 5ZH)
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VW5 CHB i3 N~ A X —h—HEF L 5

BEDE L, LW RS H2EERK

RBThH2. CHB IS 1 FICRIEL/-BE, B2
FOFEENEL 25 EHESNTBY, BiR
BCHB CTHo 1 BABBEENLETH
5 10).

T, SSFAHEDT7 A Y 7 3 —ATHB 52
-kDa (Ro052) ¥ 60-kDa (Ro60) izxt3 % Pifhk
BHEIE T %A BR S, CHB FE 0 alge
HERETL5RTEORERENRE IS LT
%1920 CHB M EFER & EREH OB Ro52 itk
LS & S DI D 2N X 5112, Rob2
PREERT LYV 7229 OV EDTH S Rob2
p200 peptide THIEEN/2T v PCBWTA E
NBFN CHB & LW IMEY b 5,

B2, KR FZFHHE K (European patent
EP0875761, Japanese patent application No.
10-121896) % Wi HifkD'E (avidity) ' O
2T, PLROG2 Bifk ik = @ 2 » CHB #, #i
Ro60 it ix CHB 2 P T X 2 JREME 2R L
Vo, ZOHEO—RBETH S M RKE R Wz
a2 L, FRIZB T 5 Ro52 & Rob0 D
iK% Ro60 Al (avidity index) X CHB B

Al ¥ Ro60 AlOFIDT—¥ B LIz & 25
CHBHBWIEFRBECEHETH> I 2R
L7z, LoL, 2EaY X5 4 v 7 EIRSHTIC
BWT R0 AlLLDAREEEZLRDOND
EURERDE & Nz, £ 7z, FiROPT Ro52 Jifks
MG (BT Rob60 fifkkats) & Ro52 AI T
H CHBBAE U7z Z &g £ 5 Rob2 £ Rob0
WX PR AT CHB 2 FHId 2 2 &1
HLOOPERTH 3.

Z D7V, BHEDTL SS-A HilEos iR IR A~BAT
LTslgRIEhrHERLN - T X, BT
CHB 0EEZHs ML, FIREHIES 21F
RT3 e HNCEEEMRAESTOLR
727, Z OFMTIC BV TH SS-A Hilk O HiAs
53 DID (double immunodiffusion) ¥ T32{&L4
EThsr e, CHBOVU X 7 2#Hl4 2K
FL L THME N, L UL DOEKIE
T, Pt SS-A Pk E UL SS-B Hilk iR &
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BEHlEE (ELISA) R2EE L 3 2RERE TH
EINZERCHY, FEC L HHERBEEZH
WTYRAZFHlix T 5LEBHDEEXT, &
Z A%, ELISA IO F v b IZEEOHE #
—H—PELEL T3y, SHRILETE T
K> oG SN HEEIIZOE ETRE
oS TERWI LI LT, FIT,
HEA - — 61 7T AEOHEBOBEEHS
L, —EOEREERFRIT S L TREEDH
FEEE—HERDE I ENTE BRI LI,

Z DT, HEA—% — 61 (Bio-Rad,
INOVA, Cosmic, TFB, Phadia, MBL) »&
OIEEARESRHBL, THREOHIEME DR
REHLLICL, —EOEERRIT LI LTH
AREOHEEZ ST S I EBTE LK
L7z, %7z, ZiiERIPROESN T — 5 X—
A DfE o 5, P SS-A HidkH DID (double
immunodiffusion) ¥ET32EULETH B Z & 25,
CHB (congenital heart block) ##:#ld4 3K
FeLTHH I TS -8, DID 7
RMECHY T IEHAEDHUEBEEZEH T AL
ZEHEGE LTz,

xd 2

1. EEhEES

AR LR FRERSER Y 7 —, B
BEEMSE Y —, N4 Ty F FK7
FY—X (Bio-Rad, ), 74 - xn-Yx
N> (INOVA, HF), 2A8v 7 Ia—RKV
—3¥ g > (Cosmic, BX), 74 =7 E—(TFB,
B5), 7775« 7 (Phadia, Hx), E¥4&W
2#W5eRr (MBL, #HE) THE#{RES#
BLREZITL 2.
2 . Pool [M¥E

BHBROGEBESATD D L ICENKERE
B v — R OERERFE D 5D —30°CEL
TCRES W BEIME95 2, MBL DR
% Fw TH SS-A/BHifk (DID & & ELISA
), Bt Ro52, F1 Rob0 Hifk (ELISA i) 2 #l
Ek, DR SLITO Pool MVE % 57481
L7z,
1) #1 SS-A #ifk (BT Ro52, #i Rob0 fitik s &

—115—



IR o< F, 241 247~259, 2012

tp)

SS-A No. 1 : 51 SS-A Pt (DID 3T 1
~64f%), Fi SS-B FidkkE»D, T Rod2 Hifk
Rt & 72 13555 D 9 B,

SS-A No. 2 : ¥ SS-A fikkEE (DID % T
16~5124%), ¥ SS-B HilEkEtE» D, Hil Rob2 i
AR D 2041,

SS-A No. 3 : $1 SS-A kG (DID & T
32~128f%), #iL SS-B FiiEkE %> D, HT Rob2 #i
BEEMED 5 .

SS-A No. 1 & 2 oI i3 ESLEE EER
¥ —nb, Nod3BEREKErSSEE
niz,

2) ¥i SS-B Pif

SS-B No. 1 : #i SS-A HitkakatE, Hit SS-B i
Gtk (DID #£32~2566%) %D, i Ro52 Hifk
Bo 5@,

SS-B No. 2 : $t SS-A kg4, it SS-B $it
RREM: (DID #:32~64%) 2D, 1 Ro52 FifelE
D 5 4.

SS-B No. 3 : $T SS-A fifEEE, 1 SS-B #i
ARG (DID #:646%) 2>, HT Ro52 HifRBE D
5 B,

TR TOMF FERERFE > 5553 Nk,
3. CDC CKEERTFIHERE L 5 —) FEH
(i

CDC BZ#ehifk

1 SS-A fifk ; ANA HUMAN REFER-
ENCE SERUM #7

(Catalogue #1S2105 Lot # 83-0026)

P1 SS-B fifk ; ANA HUMAN REFER-
ENCE SERUM #2

(Catalogue # 152073 Lot # 82-0008)

4 . ERPRRE

BHHROMBEESAFTDO b L ICEIKEE
BWT9Ew > ¥ — R UIERE KT 5 o DI3F DR
JER BB M % FAva 7z (—#B Pool I i {5 FH
L7:BEZET). WX H, I 1345
(23mk~4Ti%) T, SjS40%l, systemic lupus
erythematosus (SLE) 204, SS-A HilEBHED
A CERRER 7 L14#, rheumatoid arthritis
(RA) 74, CHB Bif% 7 #1, mixed connective
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tissue disease (MCTD) 2 #l, anti-phospholipid
antibody syndrome (APS) 2 #, #B4%5 1 4l
EL,

s ORI, BIE £ T—30°CUAT CRE
4, DID BRI THL SS-A FiiEB 3B L, %
O DHL SS-B kG455 = v 7z,

75 =

1. BEHSE

RIWCHSS-APFMBMERT7F v bick T
ZHIEEDORME L, INOVA, MBL
MESACUP, Cosmic, Bio-Rad X EEEHE Tt
{, TFB, Phadia, MBL STACIA XE&&T
b5, HXFy VAR, R1LEEREID, ATV —
A Anti-SS-A/Ro 7 A b Bio-Rad, Prem-
mune 1 SS-A PR ELISA[a A3 v 2 |, 77
% 4 b SS-A, MESACUP-2 7 X b SS-
A, 2547 MEBLux 7 2 h SS-A, =V 7
SS-A/Ro, #1 SS-A/Ro Hifk(E) [S]TH 3.

% 7z, 1 Rob52 P& & BT Ro60 Hi {4 1 MBL
& Phadia ®F v + 2 HW, T Z 1L Rob52
PO ¥ v M&Zlx, MESACUP 52K SS-A/
Ro, =17 Ro52 T, #i Rob0 Hifkd* v b
1%, MESACUP 60K SS-A/Ro, =Y 7 Ro60
Ths.

R2WHSS-BHARHIER ¥ Y bicBIF 3
HEZOREER LI, &F v bAIX, K2 b
Bt x v, Al¥ VY — X Anti-SS-B/La 7 X b
Bio-Rad, Premmune $1 SS-B Fif& ELISA[ 2
ALv7]), 77554k SS-B, MESACUP
-37 AN SS-B, A7 4 ¥ 7 MEBLux 7 X b
SS-B, .Y 7 SS-B/La, #it SS-B/La itk (E)
[S] Th2.

DID ZE#lERIFE I X ENA-2 7 X + (MBL,
HEE) £72@ SRL (TFB, Ba) 2R,
2 . Pool M{FHIE

Pool i 6 FER T 1, 2 DXRAIEDMEANR
W12 C106%, 10065, 3006%, 1,0006%, 3,000f3,
10,000f%F R L CHIE L, Bi& iz Rz,
BRBEOEIMEOMREEZERE L L, &3
FEOWEME DR ZBEREE L THEL,
PRERT 12 D 25 5 HE O W 5E il O — BN % FEAE L



