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A Seroepidemiologic Study on Rubella Antibody in
Pregnant Women in Kyonggi Do

Moran Ki', Boyoul Choi', Young-Jeon Shin', Hung Bae Park', Bae Joong Youn?,
Joong Surk Hahn?

Department of Preventive Medicine,
Hanyang University College of Medicine!

Department of Health and Welfare, Kyonggi do?

The vaccinations of susceptible children and postpubertal females are the major
means to prevent congenital rubella syndrome(CRS). Another means for reducing the
CRS is therapeutic abortion or fetal monitoring for women who are infected in the fir-
st four months of pregnancy. We could not estimate the incidence of CRS in Korea,
because there was no surveillance system for rubella and CRS. Nationwide vaccination
program for 15months infant had been started early 1980s. So, most women at chil-
dbearing age during study period were not received rubella vaccination. We set forth
CRS management system for pregnant women in two rural county of Kyonggi prov-
ince, Korea. In this system, the presence of rubella IgG and IgM antibodies for early
pregnant women were examined with MEIA(Microparticle Enzyme Immunoassay) met-
hod by IMx automated analyzer Abbott® The infected pregnant women followed up
in order to confirm their childrens CRS. This study was carried out from Mar. 1993 to
Jun. 1994, and pregnant women examined were 874 persons.

The results were summarized as follows.

The overall positive rate of rubella IgG antibody was 94.5%(826/874). The positive
rate was s ignificantly increase as the age increased, and reached 100% in pregnant
women who were over 35 years old. This results suggest that a meaningful number of
women are infected during childbearing years. The geometric mean titer of IgG of

—279—



sero-positive subjects was significantly declined as the age increased. On the question
about history of URI symptoms and rash in pregnancy, 20.7% of respondents checked
on URI symptoms with rash, 13.5% only URI symptoms without rash, and 65.8% no
symptoms. However there was no demonstrable association between the rubella like
infection history in pregnancy and the rubella IgG and IgM antibody status. Rubella
infection rate in pregnant women was 0.9%(95% CI 0.4-1.8%). Two of these 8 infec-
ted pregnancies were terminated by therapeutic abortion. One of them was not fol-
lowed. Five babies had no gross anomalies at birth. In Dec. 1996, three of five babies
were normal appeared infants. Two of them were not followed. Throughout this study
results, we confirmed the need of CRS management system for pregnant women, in

Korea.

Key words : Rubella, Congenital Rubella Syndrome(CRS), Sero-positivity, Pregnant

women
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Table 1. Medical Facilities where Subjects were Received Prenatal Care(N)

YP County KJ County
Test Community Health Total Clinic A Cinic B Health Total Total
Hospital Center Center
1st 491 98 589 58 75 285 874
2nd* 18 3 21 0 3 6 27
Total 509 101 610 58 78 291 901

* IgG & IgM negative subjects at the 1< test.
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Figure 1. Schematic View of Congenital Rubella Syndrome Management System
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Table 2. General Characteristics of Subjects

General Characteristics No. of Subjects Valid %

Age(Years) 10-14 1 0.1
15-19 23 2.7

20-24 278 32,5

25-29 405 47.3

30-34 131 15.3

35-39 14 1.6

40-44 4 0.5

Unknown ] 18 -

Education Primary school or under 39 4.6
level Middle school 107 12.8
High school 568 67.7

College or over 125 14.9

Unknown 35 -

Occupation House wife 396 84.4
Office Worker 23 4.9

Specialist or Technician 19 4.1

Others 31 6.6

Unknown 405 -

Ownership Own 351 41.9
of House  Reserved 348 41.6
Monthly Rent 77 9.2

Others 60 7.2

Unknown 38 -

Total 874 100.0
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7%IAL 1180} 48.3%01AT}. 2A FARS Sk
16.3%7} 18], 4.4%7} 23] o)A Zge] AUk AF
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Aole}ar tietdt Algto] 98(14.0%)01ULt. 24 &
AP zh47) Anve AR $EA F 1732
3%l Atz digsidnt. AW 718 E4 g
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Table 3. Reproductive History of Subjects

Reproductive History No. of Subjects %
Number of Pregnancy 0 84 10.9
1 189 24.6

2-3 384 49.9

24 113 14.7

mean(S.D) 2.11 (1.41)

Parity o 335 437
1 370 48.3

22 61 8.0

"mean(S.D) 0.66 (0.66)

History of Spontaneous 0 555 79.3
Abortion 1 114 16.3
22 31 4.4

mean(S.D) 0.26 {0.58)

History of Induced 0 439 62.7
Abortion 1 163 23.3
22 98 14.0

mean(S.D) 0.57 (0.90}

}A 3 BEEY A8} He g6 F FAR
874% % 826 o] Yo Z o) 945%2] YHES
Vel Z3ef tig H2 28-S YeElE 1gM
P 2= F 78(0.8%)01 AL, 23 AL TR Fol
IgG GA717t av) o) F7kste ol ANE AL
2 FAEE Aol 13 ) weA $1 24 &
& AA HAAA} 8749 F0) 85 OZ 0.9%(95% A
T2 0.4%-1.8%)010tth. 196 WA E S A Y o]
T AL, gME FH T 63(1.0%), FFT 1500
a%)olA oy Aoz {23 Aol oAt
(p=0.52).

Aol wE T FA 156 YA EL 10-1949014]
£ 95.8%(23/24), 20-244901 A 91.7%(255/278), 25-29
Aol A 95.1%(385/405), 30-344|914 97.7%(128/131),
354 o] Aol A 100%(18/18) 2 Mt F718te Y4E
UERfic). A5 A JHES Aol FARCR
BAKE 2715 Ve L (p=0.05), VF HE F
7b Aol tidt A MM e FAFeZ {95
Al e TtHp=0.002, Figure 2). 3] =g of
Fog 3 FX FAIY B LEXLE XA
U0l F 7+t 4~2 Z(log normal distribution)& YERA
Atk w2kA 1g6 A7k 7131 ES Bl asty =T
dgo| F71E 55 foldtAl Rolxe HEE B
tHp=0.000, Figure 3). 7 &] &H&d, B2 AP,
8 A% Hejol M g4 YHES FAS Aol B

Table 4. Gestational Weeks of Subjects at 15 Test by Area

Total YP County KJ County
Gestational Wecks N valid % N valid % N valid %
5-8 235 28.7 128 229 107 41.3
9-12 259 31.6 179 32.0 80 30.9
13-16 142 17.3 100 17.9 42 16.2
17-20 94 11.5 71 127 23 8.9
21-24 63 7.7 56 10.0 7 2.7
25-28 17 2.1 17 3.0 ] -
29-32 5 0.6 5 0.9 0 -
33-36 4 0.5 4 0.7 0 -
Unknown 55 - 29 - 26 -
Total 819 100.0 560 100.0 259 100.0
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Fig 2. Rubella IgG Antibody Positive Rate by Age*
* P-value 0.002 obtained by chi-square Test for Trend
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Fig 3. Boxplot of Rubella igG Antibody Titer of Sero-positive Subjects by Age*
* P-value 0.000 obtained by ANOVA
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Table 5. RubellalgG Antibody Positive Rate by General Characteristics

General Characteristics No. of No. of Positive P-value*
Subjects Positive Rate(%)
Area YP County 589 556 94.4 0.96
KJ County 285 270 94.7
Educational Primary school(under) 39 34 87.2 0.37
level Middle school 107 101 94.4
High school 568 540 95.1
College(over) 125 117 93.6
Unknown 35 34 97.1
Occupation House wife 396 371 93.7 0.10
Office Worker 24 23 95.8
Specialist or Technician 19 19 100.0
Others 33 28 84.8
Unknown 402 385 95.8
Ownership of Own 351 328 93.4 0.69
House Reserved 348 333 95.7
Monthly Rent 77 74 96.1
Others 60 56 93.3
Unknown 38 36 ’ 94.7
Total 874 827 94.6

* P-value obtained by Loglikelihool Ratio Test

Table 6. Positivite Rate of Rubella Antibodies by Gestational Weeks at Test

Gestational No. Tested IsG . IgM
Weeks No. of Positive Positive Rate(%)* No. of Positive Positive Rate(%)
5- 8 235 224 95.3 3 1.3
9-12 259 245 94.6 1 0.4
13-16 142 133 93.7 0 0
17-20 94 89 94.7 0 0
21-24 63 62 98.4 1 1.6
25-36 26 26 100.0 2 7.7
Total 819 779 95.1 7 0.9

* P-value 0.63 obtained by Loglikelihool Ratio Test

o] =] e43ktHp)0.05, Table 5).
A FE R FA(1ge) YHEE Rol7t FIR
tHp=0.63). gMPELE F 7822 PN 585U ol

A2 FAl 3%, 9-125¢) R F 18012 182

21-24%, 28 25%F o] o] tHTable 6).
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g 2R F 0.9%(6/813)70] A F34 g

€ Ho| vt digsti e, 3 HAs HEA
oz gl ge Al 3.0%(24/802)°)1 At}

FRA 249 AAYo| Ak e 6 ZFolA
Ig6 ¥AS ERen, 29 FAY ] vt dEd
A E 94.9%01A 1gcFd o Yehtor) A1
22 §o% Aol ofArHp=0.43). 22} 1g6 &
A7ke Zdol AUk & Foll A FoatAl A v
el tHp=0.01). gME ZE FAHo] Urkal i
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o] Ati} o] Ez] 71do] 3lolg gnd = w8 oAl
9 5 FHE A P3A L, UrA 68 Blot T E 3
2 ZolA 290) Uehtor} §A 0 foi3 Ao] -
< oJIRIEHp=022, Table 7) o 24 6 5 13L OAB AN 2HT 5 9
- P= .4z, 1aDle 7). - - = = 2.
AL 5HE 24N Aot A= A A} /1Y
N AL Ho|x| k2 AoZ o5 9613 12
() F2 13 BA 479 23 B4 2% oo :;}w &2 }”f;f? 1; ol
- ol A A2 F3 ZAKS 14835 2
13 AWl A 1gM} 1gG 2F 40T YA F5 AR T A °¢
= N o = B ERIE 5 UL, 3982 71F a7o] glo] 1%
7F 165 o[ 345 0] 23} A At o] & )
# Aoz ekt
Table 7. Relationship between Serology and History of Rubella
IgG IgM
History of Infection No. of
or Immunization Subjects No. of Positive GMT No. of Positive
Positive Rate(%) (116)d Positive Rate(%)
Natural Yes 6 6 100.0 208.7 1 16.7
Infection No 807 766 94.9 102.4 5 0.6
of Rubella Total 813 0.43% 0.03¢ 0.03%
Rubella Yes 24 23 95.8 111.5 0 0
Immunization No 778 738 94.9 102.4 6 0.8
Total 802 0.822 0.62¢ 0.44%
URI URI & Rash 154 149 9.8 103.6 1.9
Symptoms or URI only 100 93 93.0 . 104.2 1 0.1
Rash in No-Symptoms 489 461 94.3 102.4 2 0.4
Pregnancy Total 743 0.37b 0.974) 0.22%

* GMT : geometric mean titer

¢ P-value by t-test 4) p-value by ANOVA

¥ P-value by Loglikelihood ratio test,

b) p-value by chi-square test
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Table 8, Pregnancy Outcome of Women who were Infected with Rubella during Pregnancy

Labo;atory Age Gesta- History of Rubella Outcome of Pregnancy
Findings tional
(Indexg) (Year) Weeks  Infection Vaccination URI Sx Rash  AtBirth  Dec.1996
IgM(1.180) 23 7 No No No No  Therapeutic -
Abortion
IgM(2.389) 21 8 No No No No Therapeutic -
Abortion
IgM(1.086) 22 31 No No Yes Yes Unknown -
IgM(1.370) 24 24 No No Yes Yes Normal  Unknown
Appearance
IgM(2.123) 27 33 ? ? ? ? Normal  Unknown
Appearance
IgM(0.914) 27 8 Yes No Yes No Normal Normal
Appearance Appearance
IgM(l.07l) 24 9 No No Yes Yes Normal Normal
Appearance Appearance
4-fold rising 29 24 No No No No Normal Normal

of IgG titer

Appearance Appearance

o &
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Table 9. Rubella IgG Antibody Positive Rate in the Studies Reported in Korea

Published Author Characteristics of Subjects(N) Test Positive
year Rate(%)
1972 KKim et al  Seoul, County outpatient, 16 year over(80) HI 2 72.0
1980 S Pack et al City outpatient, 15 year over(134) HI 94.8
1984 J Um et al County, 15-16 year School girl(156) ELISA b) 89.9
1985 S You et al Seoul outpatient, Pregnant Women({92) ELISA ¢! 71.7
1989 Y Kim et al City outpatient, Pregnant & Childbearing age Women(486) ELISA bJ 88.9

1989 Y Chung & J Kim Seoul Hospital working Women(432)
County, Students of 9 Girl's High Schools(1,190)

1992 B Choi et al

ELISA b 78.2
ELISA b 83.2d

2) HI : Hemagglutination Inhibition

b) ELISA : Enzyme Linked Immuno sorbent assay, Rubazyme® Diagnostic Kit, Abbott

<! Enzygnost® Behring
4) Non vaccinee

19804 o]0} B 749l AHEL WALS HF ¥R
29 AP oIt w2 o] JUFL Yo ¥ 3
A W AE Al 23502 Ags, 94 Ao
APAFE BA 28 AREIAE T2 3 34

Aoz 4

€ 5% T g E Agske Aol ol
3K

W) e daf BE A7E0] Joy A
2 3F 209 59 A LS o5%ol oz
B 5T I(Chu et al 1988), 22 ATIXT o
THL AL E & A% 9a1%(1621T1)(HEE 5
1993), 25 AL ddo2 & A% 99.5%(456/458)
o] £ JALS HuslT YrHHEE 5 1995). W
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