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Seroprevalance of Rubella Antibodies Among Pregnant Women in
a Regional Maternity Hospital in Eastern Turkey
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Abstract

Introduction: Rubella infection in pregnancy may cause severe complications, including still birth, miscarriage, preterm labor, growth deficiency,
congenital malformation, blindness, cardiac defects, central nervous system abnormalities, and congenital cataract and hearing loss. The purpose
of this study was to investigate the seroprevalence of rubella in pregnant women presenting to our hospital for routine antenatal examination,
to compare our results with those from other countries, and to contribute to the literature by discussing opinions concerning rubella screening in

re%na_ncy with data from 27.465 patients. . . . . . .
aterial and Methods: This retrospective study involved anti-rubella IgM and IgG screening results of pregnants in the first trimester, aged 17-45 and

presented to our hospital for antenatal examination between 2013 and 2016. Data were collected from the hospital's electronic records system and
patient files. Rubella antibody levels were determined using commercially available ELISA kits (ALISEI SEAC, Italy) in the medical microbiology laboratory.
Anti-rubella IlgM-positive cases were also evaluated using the avidity test. The results were analyzed using the SPSS v.15.0 (SPSS Inc., Chicago, lllinois,
USA) data analysis system.

Results: Rubella lgM antibody positivity was determined in 205 (0.8%) of 27.465 pregnants whose anti-rubella IgM status was investigated, and
positive values were observed in 16.526 (9.2%) of 17.186 cases subjected to anti-rubella IgG antibody analysis. Anti-rubella avidity tests revealed
high avidity in 92.7% of patients, low avidity in 3.4%, and intermediate avidity in 3.9%.

Conclusion: We think that rubella screening during pregnancy is essential, and that the best means of reducing the adverse effects of rubella virus
would be to provide full immunization before pregnancy for females of child-bearing age.
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Giris: Rubella, gebelerde dustik, 6lii dogum, erken dogum, gelisme geriligi, konjenital malformasyon, korliik, kalp anomalileri, santral sinir sistemi
anomalileri, konjenital katarakt ve isitme kaybi gibi agir komplikasyonlara yol acabilmektedir. Bu calismada, rutin antenatal takip amaciyla
hastanemize basvuran gebelerde rubella seroprevalansini arastirmayi, verilerimizi diger lke verileri ile karsilastirmayl ve 27465 hasta verisiyle
literatlire katki saglamayi, gebelerde rubella taramasi konusundaki gorisleri literatiirler esliginde tartismayi amacladik.

Gerec ve Yontem: Bu calismada 2013-2016 yillari arasinda antenatal takip icin hastanemize basvuran, 17-45 yas arasl, ilk trimester gebelerde anti-
rubella IlgM ve IgG tarama sonuglari retrospektif olarak degerlendirildi. Veriler hastane otomasyon sistemi ve hasta dosyalarindan elde edildi. Kan
ornekleri hastanemiz mikrobiyoloji laboratuvarinda mikro-ELISA (ALISEI SEAC, Italya) yontemi ile cahisildi. Anti-rubella IgM olumlu olgular ayrica
anti-rubella 1gG avidite testi ile de degerlendirildi. Sonuglar SPSS.15.0 (SPSS Inc, Chicago, lllionis, USA) programinda analiz edildi.

Bulgular: Anti-rubella IgM calisilan 27465 gebenin 205 tanesinde (%0,8) rubella IgM antikor olumlulugu saptanirken, anti-rubella IgG antikor
bakilan 17186 olgudan 16526 tanesinde (%96,2) olumlu deger saptandi. Anti-rubella IgG avidite ¢alisilan hastalarin %92,7'sinde ylksek avidite,
003,4'linde diisiik avidite, %3,9'unda ara deger saptand..

Sonug: Rubellanin gebelikte taranmasinin nemli oldugu ancak, dogurganlk cagindaki kiz cocuklarinda rubella bagisikliginin tamamlanmasi ve
immiinizasyonun saglanmasinin bu konudaki en gtivenilir yaklasim olacadi kanaatindeyiz.
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Introduction

Infections occurring during pregnancy may lead to prenatal
morbidity and mortality. Congenital malformations may
develop when the agent of infection is transmitted to the fetus
through the placenta. These infections may be asymptomatic
or may also manifest in the form of intrauterine death,
abortus, congenital defects, severe intrauterine growth
retardation, hepatosplenomegaly, cataract, deafness, and other
abnormalities!".

Rubella infection during pregnancy may cause teratogenicity
and represents a major community health problem. In early
pregnancy, and especially in the first trimester, almost the
entire fetus becomes infected as a result of maternal infection
eight weeks after menstruation. Congenital malformation
develops in most of the infected fetuses. There is a 90% risk of
congenital malformation as a result of primary rubella infection
in the first trimester. The disease, known as congenital rubella
syndrome, may also cause congenital cataract, deafness, mental
retardation, and cardiac defects!?.

Rubella seropositivity rates in different countries range between
54.1% and 95.2000.

Rubella-lgG  seropositivity indicates past infection or
immunization. However, rubella-lgM seropositivity is usually a
sign of active infection or recent vaccination. Negative results
indicate that no antibody is detected. Acute infection and
nonspecific bonding reaction may give rise to uncertain results.
As a result of studies on the subject of (Toxoplasmosis, Rubella,
Cytomegalovirus, Herpes simplex virus) TORCH, pregnant
women with a poor obstetric history are now advised to receive
routine TORCH check-ups, meaning that complications can be
managed easily™.

The American College of Obstetricians and Gynecologists
recommends routine screening in early pregnancy for detecting
rubella infections. Check-ups will make it possible to identify
a history of rubella infection or immunization. Rubella is a
systemic disease, and vaccination can provide protection against
it. Vaccination is recommended for women of childbearing age.
The purpose of this descriptive study was to determine the

Table 2. Seropositivity rates according to age groups

rubella seroprevalence in our secondary-care hospital in Turkey
and to compare our findings with other national data.

Materials and Methods

Blood samples were collected from the 1 trimester pregnants
presenting to the Erzurum Nene Hatun Maternity Hospital for
antenatal check-ups between January, 2013 and January 2017.
The samples were analyzed in the microbiology laboratory using
the Micro-ELISA method (ALISEI SEAC, Italy). Anti-rubella IgM
and anti-rubella 1gG values were obtained retrospectively from
the hospital electronic records system and patient files. Avidity
of anti-rubella IgG in anti-rubella IgM-positive cases were also
evaluated. Patients with multiple serology results were excluded
from the study. The results were analyzed using SPSS v.15.0
(SPSS Inc., Chicago, lllinois, USA).

A total of 27.465 pregnants aged between 17 and 45, were
tested with anti-rubella IgM and 17.186 with anti-rubella 1gG.
The average age of the patients was 27+5.9 years. Two hundred
five of the 27.465 tested with IgM exhibited seropositivity, while
positive results were obtained from 16.526 (96%) of the 17.186
subjects tested for anti-rubella 1gG. Of the patients tested for
anti-rubella 19G avidity, 92.7% exhibited high avidity (>60%),
3.4% low avidity (<30%), and 3.9% moderate avidity (30-600%%).
Anti-rubella results are shown in Table 1, seropositivity rates
according to age groups in Table 2 and avidity values in Table 3.

Congenital rubella syndrome was first defined by Gregg in 1941.
While the first symptoms were determined as cardiovascular

Table 1. Anti-rubella results of the study sample

Year | Anti-rubella IgM (+) N (%) | Anti-rubella IgG (+) N (%)
2013 63/7891 (0.8%) 4624/4649 (99.5%)
2014 46/6375 (0.7%) 2439/2507 (97.3%)
2015 52/6574 (0.8%) 4831/5214 (92.7%)
2016 44/6625 (0.7%) 4632/4816 (96.2%)
Total 205/27465 (0.8%) 16526/17186 (96.2%)

Anti-rubella 1gG (+) Anti-rubella IgM (+)
<20 age 20-29 age 30-39 age >40 age <20 age 20-29 age 30-39 age >40 age
Year N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
2013 369 (7.94) 2501 (53.82) 1597 (34.36) 157 (3.38) 6 (0.08) 24 (0.3) 30 (0.38) 3 (0.04)
2014 213 (8.5) 1364 (54.41) 788 (31.44) 74 (2.95) 10 (0.15) 24 (0.37) 10 (0.15) 2 (0.03)
2015 382 (7.72) 2747 (55.5) 1544 (31.19) 138 (2.79) 13(0.2) 19 (0.29) 15 (0.23) 5(0.08)
2016 340 (7.06) 2544 (52.84) 1507 (31.3) 142 (2.95) 3(0.05) 26 (0.41) 10 (0.16) 5 (0.08)
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Table 3. Avidity values

Year Low avidity High avidity Intermediate
N (%) N (%) avidity N (%)

2013 3 (4.7) 55(87.3) 5(7.9)

2014 2(4.3) 42 (91.3) 2(4.3)

2015 1(2) 50 (96) 1(1.9)

2016 1(2.3) 43 (97.7) 0

Total 7 (3.4) 190 (92.7) 8(3.9)

Table 4. Studies investigating the prevalence of rubella
during pregnancy in Turkey

Anti-rubella Anti-rubella
IgM (+) I9G (+)
N (%) N (%)
Ocak et al.lle”* 9 (0.5) 1570 (95)
Akinci et al.l7* - 468 (95.9)
Uyar et al.B*v 10 (1.7) 566 (94.3)
Efe et al.l'8 2(3.3) 610 (99.5)
Diindar et al.lo™ 4 (0.3) 1230 (95.2)
Karabulut et al.2o™ 0 1206 (95.1)
Asik et al.* 10 (1.8) 465 (92.5)
inci et al.22* 4(0.3) 1230 (95.2)
Akpinar and Akpinar®¥ 91 (4.9) 785 (97.5)
Kasap et al.?4 1(0.8) 170 (89.5)
The present study 205 (0.8) 16526 (96.2)

*Reference no.

diseases, cataract and deafness, subsequent studies revealed
new symptoms and risks associated with the month in which
the infection occurred. Rates of congenital defects and clinical
manifestations in congenital rubella syndrome vary depending
on the time of maternal infection. Congenital defect rates
range between 38-100% in the first trimester, and desreases
gradually to 4-60% in the second trimester and 0-18% in the
third trimester®. This study was a retrospective study and the
clinical follow-up of congenital rubella syndrome (congenital
defects and clinical manifestations) was not performed.

The rubella prevalence varies among different countries: 53% in
Nigeria!®, 76% in Sri Lankal”, 77.5% in Russial®, 94.1% in Spain',
93.4% in Haitil'™, 93% in Australia™, 89.1% in Taiwan!'?, 87%
in Germany!™, 720 in Sudan'¥, and 96% in Iran!". Studies
investigating the prevalence of rubella in Turkey are listed in
Table 4.

Rubella vaccine is an attenuated vaccine used as a trivalent
vaccination against measles, mumps and rubella (MMR) or as
a monovalent vaccine for rubella alone. It is not recommended
during pregnancy. Rubella vaccination has been included in the
national immunization program in Turkey since 2006. MMR
vaccine is administered to children in two doses; the first dose is

for children in their 12" month, while the second is for children
aged seven. The rubella IgG level in this study was 99.4%,
indicating probably the success of this vaccination program.

Screening pregnant women for rubella is a controversial subject.
In the United States of America (USA), rubella serology screening
is recommended at the first prenatal visit, while in the United
Kingdom, routine monitoring for rubella is not recommended.
The USA introduced and has achieved the goal of eliminating
endemic rubella transmission and congenital rubella syndrome.
Elimination of endemic rubella was documented and verified in
the USA in 2004. However, there is still a strong likelihood of
imported cases of rubella because of international travel and
countries lacking routine rubella vaccination. In order to maintain
elimination, the USA should continue to achieve high vaccination
rates among children, to ensure that women of childbearing age,
particularly women born outside the country, are vaccinated, and
to maintain sensitive surveillance in order to detect both rubella
and congenital rubella syndrome. Particular care should be taken
when rubella IgM is detected in a pregnant woman with no
history of illness or contact with a rubella-like illness. Although
this is not recommended, many pregnant women with no known
exposure to rubella are nevertheless tested for rubella IgM as part
of their prenatal care regimen. Additional laboratory evaluation
should be performed if rubella test results are IgM-positive for
individuals with no or low risk of exposure to rubella?,

A recent short report from the United Kingdom discussed
a failure to protect women against rubella infection by the
MMR vaccination program. The number of pregnant women
susceptible to rubella in the West Midlands in England rose from
1.4% to 6.9 in 2011. The investigators concluded that screening
for rubella in pregnancy offers no advantages in terms of
the current pregnancy and that it may be time to review the
universal MMR vaccination program, which would in turn would
eliminate the need for maintaining this practice!®.

The aim of screening is to prevent rubella virus infecting
others by identifying rubella unimmunized individuals and to
prevent congenital rubella syndrome, with the help of postnatal
vaccination. A further aim is to detect active infection with the
help of check-ups and to provide necessary management of
rubella infection.

The presented study has several limitations. First, only the
results of patients in the hospital electronic records system were
analyzed. Second, clinical conditions, such as vaccine history
and rash, in IgM seropositive patients could not be evaluated. In
addition, information concerning curettage, amniotic biopsy or
malformation in patients with IgM seropositivity and moderate
and low avidity was not available.
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In conclusion, our findings for rubella are similar to those
reported from other countries. We think that since ours is a
reference hospital for nearby towns, our findings concerning
rubella are an accurate reflection of our region, Eastern Anatolia.

Although we believe that investigation of rubella during
pregnancy is essential, the best approach in terms of reducing
the adverse effects of rubella virus would be to provide full
immunization before pregnancy for young women of child-
bearing age.
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