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ABSTRACT
Objectives: The study has aimed to investigate the rubella immunity in native-Turkish and Syrian-immigrant
pregnant women in Turkey. 
Methods: Between September 2010 and December 2018, the hospital records of pregnant patients were
evaluated retrospectively. For each year, for the number of patients who were screened for rubella IgG and/or
IgM antibodies, IgG avidity (if any), and PCR tests (if any) were investigated, and subjects were categorized
by nationality. 
Results: During the study period, a total of 80,302 pregnant were tested with at least one of the rubella IgM
or IgG antibodies. Of these, 22,962 pregnant women were screened for both IgG and IgM, 24,684 were screened
for IgG, and 78,580 pregnant women were screened for IgM rubella antibodies. The seropositivity rate of IgG
rubella antibodies in native and Syrian pregnant groups was 93.8% and 95.9%, respectively. In both groups,
the IgM rubella antibodies were found as 0.5%. IgG avidity was investigated in 252 patients, whose test results
were positive for IgM and IgG; and a low IgG avidity was detected in 5 native patients, while none was detected
in the Syrian group. 
Conclusions: In the Syrian immigrant group, the susceptibility to Rubella is low, and it does not differ from
the native Turkish population.
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The Rubella disease is also called as German
measles, and it is an infection caused by the

Rubella virus, which is a single-stranded RNA virus
of the Togaviridae family [1]. Rubella virus is trans-
mitted from person to person through the respiratory
tract. The disease is generally seen during childhood,
and in most cases, it is experienced as a mild, self-lim-

iting disease. In the symptomatic cases, the general
symptom of the disease is maculopapular rashes, ac-
companied by fever, fatigue, and lymphadenopathy
[2]. But in some cases, especially in post-pubertal
women, it can be more serious, causing arthritis and
arthralgia, rarely encephalitis, and thrombocytopenic
purpura [1, 3]. 
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      The disease possesses an extra risk in pregnant
woman, because it can be transmitted from an infected
mother to the fetus by the transplacental way, which
may result in the congenital rubella syndrome (CRS)
in the fetus [1, 3]. The CRS is associated with multiple
anomalies such as cataracts, glaucoma, chorioretinitis,
microphthalmia, and hearing loss; brain anomalies
such as microcephaly, pulmonary artery stenosis; heart
anomalies such as ventricular septal defects; as well
as miscarriages and fetal deaths. In the surviving
cases, long-term complications like serious hearing
loss, the risk of developmental delay, autism, thyroidi-
tis, and insulin-dependent diabetes (type 1 diabetes)
can be seen [1]. 
      Vaccination is considered the most effective
method to prevent rubella spread and CRS. The World
Health Organization (WHO) in 2014, published the
global immunization report that 140 countries have al-
ready introduced rubella vaccine into their routine im-
munization program [4]. In 1970, Rubella vaccination
was started, especially in rural areas in Turkey. Na-
tional Expanded Immunization Program (EIP) started
in 1981 with the starting of the Measles and Rubella
Elimination and the Prevention of Congenital Rubella
Syndrome Program with the rubella infection preven-
tion campaign; and it continued after triple measles,
mumps, and rubella (MMR) vaccine applications in
2006 [5].  As a result, almost all the children born in
Turkey have received two doses of rubella-containing
vaccine. Consequently, the number of rubella cases
during pregnancy and CRS cases have decreased over
time with childhood vaccinations. The eliminating of
the CRS cannot be achieved only by vaccination of
children; in addition, susceptible women at childbear-
ing age must be identified, and if possible, must be im-
munized for rubella at least three months before
conception. 
      Due to the outbreak of the war that took place in
Syria, the national health system of the country col-
lapsed, and most people did not have a chance to ac-
cess the vaccines. After migration due to the war, the
vaccination status became too dependent on the mi-
grated countries' vaccination services to the migrants.
Turkey has hosted the highest number of Syrian im-
migrants over time, especially after the year 2011 [6].
There has been great concern about the susceptibility
of the Syrian pregnant women because of the reasons
mentioned above. The investigation of the rubella sus-

ceptibility rates of both native Turkey and immigrant
women is essential to preventing rubella and congen-
ital rubella. Nonetheless, there are a few articles on the
rates and comparison of rubella immunity among na-
tive mothers and Syrian immigrant mothers. Accord-
ingly, the present study has aimed to investigate the
rubella immunity among native and immigrant preg-
nant women in Turkey.

METHODS

Subjects 
      Between September 2010 and December 2018, a
total of 80,302 patients, who were screened for at least
one of the IgM or IgG rubella antibodies, were in-
cluded in this retrospective cohort study. This study
was approved by the Medical Specialty Education
Board of the Etlik Zübeyde Hanım Women’s Health
Practices and Research Center, Decision Number:
90057706-799. According to our clinical routine, all
pregnant patients who applied to the hospital for pre-
natal care were screened for rubella disease or
seropositivity. For the patients with only the rubella
IgG antibody positivity, further tests were not per-
formed because these patients had been immunized to
rubella. For the patients with only rubella IgM anti-
body positivity, the test was repeated after 2 weeks,
and if the result of the test was negative, then the first
result was accepted as a false positive; but if the result
of the test was reported as positive again, then these
patients were closely followed up for acute rubella dis-
ease. For the patients whose serum rubella IgG and
IgM antibodies were both positive, serum IgG avidity
was investigated [7]. Patients with low IgG avidity
were determined as an acute infection, and further
evaluations such as PCR study of chorionic villus
sample, amniocentesis, or cordocentesis are performed
[8-11]. The patients’ nationality, age, test results of
IgM and IgG rubella antibodies, IgG avidity (if any),
and PCR (if any) was retrieved from the hospital data-
base and patients’ files. The patients were evaluated
according to the first pregnancy or birth records of the
patients in our hospital. Repeated results were ex-
cluded from the study. 

Serological Tests of Anti-rubella IgG and IgM 
      Rubella IgG and Rubella IgM tests were studied
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from the erum samples using chemiluminescence
method on the Liaison brand device of Diasorin Com-
pany (DiaSorin, Saluggia, Italy), between 2010 and
2013; and on “Advia Centavur XP (Siemens Diagnos-
tics, Tarrytown, NY) device from Siemens, between
2014-2018, in line with the recommendation of the de-
vice manufacturers. Rubella IgG Avidity test was per-
formed with the Microelisa method from serum
samples by the manufacturer's recommendations with
the Euroimmun brand kit (Euroimmun, Lübeck, Ger-
many). 

Statistical Analysis 
      IBM SPSS Statistics version 21.0 for Windows
was used to calculate the variables. Descriptive analy-
sis and categorical variables were defined as numbers

and percentages, and numerical variables were defined
as median (range minimum-maximum) values. For the
comparison of total seropositivity between nationals,
a Chi-Square test was performed.

RESULTS

      During the study period, rubella antibody tests
were performed on a total of 80,302 pregnant women,
including IgM for 78,580 patients, IgG for 24,684 pa-
tients, and both IgM and IgG for 22,962 patients. The
median age of all the tested patients was 32 (16-49).
A total of 1,590 Syrian pregnant women were evalu-
ated in the study. The number of Syrian pregnant
women who applied to our center for prenatal care was
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in an increasing trend each year (Table 1). The results
of the native Turkish and Syrian immigrant pregnant
woman were similar in respect to having serum rubella
IgG antibodies and rubella IgM antibodies. Hence, the
rate of rubella IgG antibodies positivity were 93.8%
and 95.9%; and the rate of rubella IgM antibodies pos-
itivity were 0.5% and 0.5%, respectively (p = 0.292,
p = 0.631) (Table 1). Rubella IgM ve IgG positivity
results have been presented for the years of 2010-
2018, in Fig. 1 and 2. IgG avidity was investigated in
252 patients, whose test results were positive for both
rubella IgM and IgG antibodies. A low IgG avidity
was detected in 5 patients, and all of them were in the
native pregnant group. The results of the two pregnant
women, who were negative for amniocentesis and the
PCR, is shown in Table 2. 

DISCUSSION

      Due to the migration wave in 2011, which took
place from Syria to other countries (especially to
Turkey), there has been an increase in the incidence
of vaccine-preventable diseases [12, 13]. One of these
diseases, which is the subject of this study, has been
thought to be rubella disease. Overall, we observed
that the rubella susceptibility and seropositivity rates
between native Turkish pregnant women and Syrian
immigrant pregnant women were similar. In this study,
the rubella susceptibility rates in Syrian groups were
found to be in the range from 0% to 5.4%, and in na-
tive groups, it was 1.1% to 8.5%, according to years.
Rubella IgG seroprevalence can vary even in different
regions in the same country [4, 8, 14, 15]. The studies
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Fig. 1. Graphic of IgM posivity Fig. 2. Graphic of IgG positivity. 
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from different areas of Turkey showed that the rate of
susceptibility to rubella in native pregnant women
ranged from 2.5% to 17%, and IgG seropositivity
ranged from 83.69 to 97.5%  [16-18]. There is a lim-
ited number of studies conducted on Syrian refugees
in Turkey for the susceptibility of rubella, and accord-
ing to one of these studies, which had results that were
similar to this study,  1333 Syrian pregnant woman
were evaluated, and the IgG seropositivity was found
to be 92.8% [19]. The current study evaluated the data
of groups between September 2011 and December
2018.  In the first years of the migration, the popula-
tion of Syrian immigrants in Ankara was low. The rea-
son for including the data between 2011 and 2014 was
to see the progress of the Syrian immigration applica-
tion over the years, which we saw increasing from
year to year. 
      Despite all efforts to eradicate rubella, in some
areas, the disease is still prevalent, and it is a signifi-
cant, preventable cause of fetal death, abortion, con-
genital anomaly, and birth defects [20, 21]. The
American College of Obstetricians and Gynecologists
suggests a routine screening for rubella in pregnant
women [22]. Similar to Turkey, many countries such
as The United Kingdom, Japan, and Canada have im-
plemented this strategy into regular obstetrics care,
and good performance has been achieved [23, 24]. Via
this strategy, necessary measures can be taken during
pregnancy, and postpartum vaccination can be com-
pleted to reduce the risk of congenital rubella for a
subsequent pregnancy [22]. 
      Although the studies for the attenuated rubella
vaccine started in 1965, its effective use started in
1978 with the incentive of the Federal Childhood Im-
munization Program and Measles Elimination Initia-
tive [25]. As of 2018, the rubella vaccine has entered
the vaccination programs in 168 countries around the
world, and rubella transmission has not been observed
in 81 of these countries since that time[24]. Congenital
rubella syndrome and rubella infection were prevented
in 3 out of 6 WHO regions, and the Global Vaccine
Action Plan and WHO plans to increase this to 5 WHO
regions by 2020 [26, 27]. The Centers for Disease
Control and Prevention suggests two doses as the first
dose applied in the 12th-15th month and the second
dose applied in the 4-6th year after birth [28]. Two
doses of triple MMR vaccine are administered in
Turkey. According to WHO data, MMR is applied at

12 and 18 months after birth in the Syrian vaccination
program [29]. 
      The course and complications of rubella infection
during pregnancy may differ depending on the gesta-
tional week. Before the 10th week, it can cause fetal
defects, including pregnancy loss, in 85-90% of the
infected patients, and rare fetal adverse effects are seen
from the 16th week of gestation [30]. Rubella antibody
screening at the first obstetric visit provides the chance
for early diagnosis and early information about the
course of the pregnancy. In the current study, a low
IgG avidity was observed in 5 (%1.9) out of 252 pa-
tients with positive rubella IgG and IgM antibodies.
Only 2 patients were accepted for the amniocentesis
and PCR test, which both gave negative results for
rubella infection. Two patients who refused both the
amniocentesis and PCR test had healthy newborns
without any complications. Over-demanding of the
IgM antibody test by physicians over the IgG antibody
test is due to the non-standardized prenatal screening
routine among physicians. 
      The strength of the study is that the changes in the
susceptibility of native and Syrian immigrant pregnant
women were evaluated continuously for 8 years.

Limitations 
      There have been some limitations in our study.
First, we collected the data of patients in a single re-
gional center, which might not reflect the susceptibil-
ity of the rest of Turkey and Syrian immigrants who
live in the other cities of Turkey. Secondly, immuniza-
tion records of the immigrant women were not present,
hence we could not explain how they became seropos-
itive for rubella.

CONCLUSION

      The outbreak of the war that took place in Syria,
which resulted in the migration of 3.5 million people
from Syrian to Turkey, caused great concern for out-
breaks of infectious diseases such as rubella. This
study showed that vaccination for rubella was success-
ful for both the Syrian migrants and native pregnant
women. It is thought that this success will continue in
future generations with the vaccination policy imple-
mented by Turkey for immigrants.
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