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Abstract 
Introduction: Since the Syrian Civil War began in 2011, the official number of refugees under temporary protection in Turkiye is reported to 
be 3,522,036 in 2023. Most of the Syrians living outside the refugee camps have worse conditions in terms of access to healthcare centers and 
social opportunities, compared to those living in camps. The Sanliurfa province hosts the third highest number of Syrians (370,291) in Turkiye. 
There are no data about the seroprevalence of Toxoplasma gondii (T. gondii), rubella (rub), or cytomegalovirus (CMV) among Syrian refugees 
in Sanliurfa. We aimed to investigate the seroprevalence of T. gondii, rub, and CMV infections among female Syrian refugees of reproductive 
age (15-49 years) living in Sanliurfa province.  
Methodology: A cross-sectional study was conducted in different districts of Sanliurfa. A total of 460 households were selected using the 
probability sampling method. One married female Syrian refugee aged between 15 and 49 years, was chosen in each household, leading to a 
sample size of 410 female Syrian refugees. The seropositivity of T. gondii, CMV, and rub IgM and IgG in blood samples were analyzed using 
enzyme immunoassays (Abbott Architect, Illinois, USA).  
Results: The seropositivity rates of T. gondii, CMV, and rubella IgM and IgG were 4.4% and 59.8%; 3.9%; and 99%; and 1.9%, and 99.5%, 
respectively.  
Conclusions: A screening program should be implemented for T. gondii, CMV, and rub infections for Syrian refugees. Seronegative women 
should be vaccinated against rub and educated about the transmission and preventive routes of toxoplasmosis and CMV infection. 
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Introduction 

Several viruses, bacteria, and parasites cause 
infections that can be transmitted from mother to fetus 
and/or newborn child. Routine screenings for 
toxoplasmosis, rubella, cytomegalovirus (CMV) and 
herpes simplex virüs (TORCH) have been used for 
evaluation of Toxoplasma gondii (T. gondii), rubella 
virus and cytomegalovirus (CMV), and herpes simplex 
virus (HSV) which are the most common pathogens 
causing congenital and perinatal infections. These 
pathogens result in mild or asymptomatic infection in 
the mother; however, they can cause intra-uterine 
growth retardation, and serious congenital 
abnormalities in the developing fetus [1-4]. 

T. gondii is an obligate intracellular protozoan that 
infects humans and different animals. It causes 
congenital toxoplasmosis with major ocular and 

neurological consequences, abortion, or zoonosis [5]. 
The seroprevalence of T. gondii infection in females of 
reproductive age or pregnant women ranges between 
10% and 75%, depending on the culture and eating 
habits in different countries of the world [6]. T. gondii 
is generally transmitted horizontally during 
consumption of raw or undercooked meat, including 
tissue cysts; by ingesting food and water contaminated 
with oocysts from infected cat faeces; or oral ingestion 
of infectious oocysts from the environment. The 
pathogen is transmitted vertically by transplacental 
movement from mother to child, accidental injection 
with tachyzoites, and during breastfeeding [5-9].  

Rubella is a highly contagious disease caused by a 
virus. The rubella virus is a single-stranded positive-
sense RNA virus. Rubella is an acute, contagious viral 
infection that is transmitted by airborne droplets when 
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infected people sneeze or cough. Rubella has serious 
consequences in pregnant women because it causes 
fetal death or congenital rubella syndrome with 
neurological and endocrinological sequelae, cardiac 
malformations, sensorineural hearing loss, and 
cataracts. According to the World Health Organisation 
(WHO), there is no specific treatment for rubella but it 
can be prevented by immunization [10].  

CMV is a member of the herpes virus family and is 
an enveloped DNA virus. CMV infection is common 
throughout the world with significant geographical 
variability [11]. CMV establishes a lifelong latent 
infection following primary infection that can 
periodically reactivate with the shedding of infectious 
viruses. It has been reported that CMV infection among 
pregnant women occurs most frequently through close 
contact with young children or through sexual 
transmission [12]. CMV screening is not among the 
routine antenatal screening and monitoring tests. CMV 
testing is done only when there is a need to determine 
the severe effects on infants' development [13].  

Approximately 6.8 million Syrians have been 
displaced internally and 5.5 million Syrians have been 
displaced into neighboring countries such as Turkiye, 
Lebanon, Iraq, Egypt, and Jordan due to the civil war. 
As of 2022, Turkiye has hosted the largest number of 
Syrians with a total of 3,522,036 refugees by 1 
December 2022, due to the open gate policy and the 
long border with Syria. Among these displaced Syrians, 
59,877 live in temporary refugee camps, while the 
remaining 3,559,041 live outside of refugee camps. 
[14,15] The real number is believed to be higher than 
the reported data. 

Most of the Syrians living outside of the camps have 
worse conditions in terms of well-being, access to 
healthcare centers and social opportunities, compared 
to those living in camps. They are exposed to early 
mariage, polygamy, prostitution, rising rental prices, 
and the reaction of the local poor people; in spite of the 
government's existent aid to refugees. Sanliurfa 
province in the southeastern Anatolia Region has the 
third highest number of Syrian refugees in Turkiye. 
Sanliurfa hosts approximately 370,291 Syrian refugees 
[14]. 

There is a lack of data concerning the 
seroprevalence of T. gondii, rubella, and CMV 
antibodies in Syrian refugees. Therefore, a cross-
sectional study was designed to determine the 
seroprevalence of these antibodies among Syrian 
refugees living outside of camps in Sanliurfa. 

 

Methodology 
Enzyme-linked immunosorbent assay (ELISA) is 

the most frequently used and highly sensitive and 
specific method for detecting IgM and IgG antibodies 
in order to screen and diagnose TORCH infections [16]. 

A cross-sectional study including Syrian female 
refugees was conducted between April and May 2015 
in different districts of Sanliurfa. The study was 
conducted in collaboration with the United Nations 
Population Fund and the Sanliurfa Governorate. This 
study was approved by the Ethics Committee of the 
Faculty of Medicine at Harran University. A total of 
460 houses were selected using the probability 
sampling method. One married female Syrian refugee, 
aged between 15 and 49 years, was chosen from each 
house. Thus, the study sample consisted of 410 female 
Syrian refugees. Blood samples taken from the 
participants were centrifuged, and stored at -80 °C until 
they were tested. The seropositivity of T. gondii IgM 
and IgG, CMV IgM, and IgG, and rubella IgM and IgG 
were analyzed by qualitative and quantitative methods 
(ELISA) with commercially available enzyme 
immunoassays (Abbott Architect, Abbott Laboratories, 
Illınois, USA). The index values were accepted as CMV 
IgG < 6.0 AU/mL negative, CMV IgM ≥ 1.00 index 
positive, CMV IgG avidity < 50.0% low avidity, 50.0–
59.9 % greyzone, ≥ 60.0% high avidity; rubella IgG ≥ 
10.0 IU/mL positive, rubella IgM ≥ 1.60 index positive; 
toxo IgG ≥ 3.0 IU/mL positive, T. gondii IgM ≥ 0.60 
index or ≥ 1.00 S/CO positive, T. gondii IgG avidity ≥ 
60.0%; high avidity according to manufacturer’s 
instructions. 

 
Results 

A total of 460 houses were selected using the 
probability sampling method. One married female 
Syrian refugee aged between 15 and 49 years was 
selected from each house. Our study included 410 
female Syrian refugees.  

In our study, positivity rates of T. gondii, rubella, 
and CMV immunoglobulin G (IgG), and 
immunoglobulin M (IgM) antibodies were determined 
to detect the seroprevalence of the three pathogens. 
ELISA was used to detect the seroprevalence of T. 
gondii, rubella, and CMV. The mean age of the 
participants was 29.91 ± 0.45 years.  

Positive T. gondii IgG antibody was identified in 
59.8% Syrian refugees and 4.4% were positive for the 
T. gondii IgM antibody. A total of 14 (3.4%) samples 
were seropositive for both IgM and IgG antibodies. 14 
samples that were positive for T. gondii IgG and IgM 
had high avidity antibodies, prior to infection. 
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Rubella IgG seropositivity was detected in 99.5%, 
and rubella IgM was detected in 1.9% tested samples. 
CMV IgG and IgM positivities were detected in 99% 
and 3.9% sample, respectively. Among all samples 13 
(3.1%) were seropositive for both CMV IgM and CMV 
IgG antibodies. 13 samples that were positive for IgG 
and IgM antibodies to CMV had high avidity 
antibodies, prior infection. Table 1 summarizes T. 
gondii, CMV, and rubella seropositivity and 
seronegativity among the Syrian women.  

Among the Syrian women included in the study, 56 
women were pregnant. Among them, positive T. gondii 
IgG antibody was found in 62.5%, while 7.2% were 
positive for the T. gondii IgM antibody. Rubella IgG 
seropositivity was found 100%, and rubella IgM was 
found 1.8% women. CMV IgG and IgM positivities 
were detected in 98.2% and 0% women, respectively. 
Table 2 summarizes the T. gondii, CMV, and rubella 
seropositivity and seronegativity data among pregnant 
Syrian women. 

Of the 410 Syrian women who participated in the 
study, 175 (42.6%) had a history of previous pregnancy 
losses, abortus, and stillbirth. Among the 175 women 
with pregnancy loss, positive T. gondii IgG antibody 
was identified in 63.4%, while 5.1% were positive for 

the T. gondii IgM antibody. Rubella IgG seropositivity 
was found in 99.4%, and rubella IgM was found in 
1.1%. CMV IgG and IgM positivities were detected in 
98.9% and 4.0% respectively. Table 3 presents T. 
gondii, CMV, and rubella seropositivity and 
seronegativity among women with pregnancy loss. 

T. gondii IgG seropositivity rate was the highest in 
the 26–35 years age group (41.3%) and the lowest in the 
36–45 years age group (21.7%) (p = 0.001). T. gondii 
IgM seropositivity rate was the highest in the 15–25 
years age group (44.4%) and the lowest in 36–45 years 
age group (16.7%) (p = 0.001). 

Rubella IgG seropositivity rate was the highest in 
the 26–35 years age group (39.7%) and the lowest in 
36–45 years age group (21.6%) (p = 0.001). Rubella 
42.9% in the 15–25 years age group (p = 0.001). 
Rubella IgM seropositivity was not detected in the 36-
45 years age group. IgM seropositivity rate was the 
highest in the 26–35 years age group (57.1%). 

CMV IgG seropositivity rate was the highest in the 
26–35 years age group (39.8%) and the lowest in 36–45 
years age group (21.6%) (p = 0.001). CMV IgM 
seropositivity rate was the highest in the 15–25 years 
age group (53.3%) and the lowest in the 26–35 years 
age group (20%) (p = 0.001). Statistical analysis was 

Table 1. The prevalence of Toxo IgM, Toxo IgG, rubella IgM, rubella Ig G, CMV IgM, and CMV IgG among Syrian refugees. 
 Positive Negative Total 

n % n % n % 
Toxo IgM 18 4.4 392 95.6 410 100.0 
Toxo IgG 245 59.8 165 40.2 410 100.0 
Rubella IgM 8 1.9 402 98 410 100.0 
Rubella IgG 408 99.5 2 0.5 410 100.0 
CMV IgM 16 3.9 394 95,8 410 100.0 
CMV IgG 406 99.0 4 1.0 410 100.0 
Toxo: Toxoplasma; CMV: cytomegalovirus. 

Table 2. The prevalence of Toxo IgM, Toxo IgG, rubella IgM, rubella Ig G, CMV IgM, and CMV IgG among pregnant Syrian refugees. 
 d Negative Total 

n % n % n % 
Toxo IgM 4 7.2 52 92.9 56 100.0 
Toxo IgG 35 62.5 21 37.5 56 100.0 
Rubella IgM 1 1.8 55 98.2 56 100.0 
Rubella IgG 56 100.0 0 0.0 56 100.0 
CMV IgM 0 0.0 56 100.0 56 100.0 
CMV IgG 55 98.2 1 1.8 56 100.0 
Toxo: Toxoplasma; CMV: cytomegalovirus. 
 
 
 
Table 3. The prevalence of Toxo IgM, Toxo IgG, rubella IgM, rubella Ig G, CMV IgM, and CMV IgG among women with pregnancy loss. 
 Positive Negative Total 

n % n % n % 
Toxo IgM 9 5.1 166 94.8 175 100.0 
Toxo IgG 111 63.4 64 36.5 175 100.0 
Rubella IgM 2 1.1 173 98.8 175 100.0 
Rubella IgG 174 99.4 1 0.6 175 100.0 
CMV IgM 7 4.0 168 96.0 175 100.0 
CMV IgG 173 98.9 2 1.1 175 100.0 
Toxo: Toxoplasma; CMV: cytomegalovirus. 
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performed using SPSS 11.5 (SPSS Inc.). p < 0.05 was 
considered to be statistically significant. 

Table 4 summarizes the distribution of T. gondii 
IgM, T. gondii IgG, rubella IgM, rubella Ig G, CMV 
IgM, and CMV IgG according to the age groups of 
Syrian refugees.  

  
Discussion 

Congenital infections caused by T. gondii, rubella, 
and CMV are a significant cause of neonatal mortality 
and childhood morbidity worldwide. Infections by 
these pathogens in pregnant women can cause preterm 
birth, abortion, and congenital malformations. 
Monitoring seroprevalence of T. gondii, rubella, and 
CMV infections in women of childbearing age is 
important for determining prenatal screening strategies 
[17–19]. 

In our study, among the 410 Syrian refugees, 59.8% 
were positive for the T. gondii IgG antibody, while 
4.4% were positive for the T. gondii IgM antibody. T. 

gondii seroconversion rates vary greatly around 
Europe, ranging from 7% to 10% in Norway and the 
United Kingdom; to 44% and 50% in France and 
Germany, respectively [20]. In a study that included 
17,751 childbearing-age women in 16 hospitals in 
İstanbul, Adana, Bursa, Kayseri, and Kocaeli, T. gondii 
IgM seropositivity was detected at 1.34%, and IgG 
seropositivity at 24.6% [21]. The prevalence of T. 
gondii in our study was relatively high compared to 
other studies. A possible reason for this difference in 
seroprevalence is that we included only Syrian refugee 
women who were a disadvantaged group. 

In our study, 62.5%, of the 56 pregnant Syrian 
refugees were positive for T. gondii IgG antibodies; 
7.2% of them were positive for the T. gondii IgM 
antibodies. In a study conducted in Denizli, the 
seropositivity of T. gondii IgG was reported as 37%, 
and of T. gondii IgM was 1.4% among pregnant women 
[22]. Another study evaluated the T. gondii 
seroprevalence rates among pregnant Syrian refugees 

Table 4. The distribution of Toxo IgM, Toxo IgG, rubella IgM, rubella IgG, CMV IgM, and CMV IgG according to age groups. 
 15-25 years age group 26-35 years age group 36-45 years age group Total p value 

n % n % n % n %  
Toxo IgM positive 8 44.4 7 38.9 3 16.7 18 4.6 χ2: 341.161 

p: 0.001 Toxo IgM negative 142 38.4 146 39.5 82 22.2 370 95.4 
Toxo IgG positive 87 37.0 97 41.3 51 21.7 235 60.6 χ2: 15.610 

p: 0.001 Toxo IgG negative 63 41.2 56 36.6 34 22.2 153 39.4 
Rubella IgM positive 3 42.9 4 57.1 0 0.0 7 1.8 χ2: 379.623 

p: 0.001 Rubella IgM negative 148 38.7 149 39.0 85 22.3 382 98.2 
Rubella IgG positive 150 38.7 154 39.7 84 21.6 388 99.5 χ2: 404.039 

p: 0.001 Rubella IgG negative 1 50.0 0 0.0 1 50.0 2 0.5 
CMV IgM positive 8 53.3 3 20.0 4 26.7 15 3.9 χ2: 349.491 

p: 0.001 CMV IgM negative 143 38.2 150 40.1 81 21.7 374 96.1 
CMV IgG positive 148 38.5 153 39.8 83 21.6 384 99.0 χ2: 394.156 

p: 0.001 CMV IgG negative 2 50.0 0 0.0 2 50.0 4 1.0 
Toxo: Toxoplasma; CMV: cytomegalovirus. 

Table 5. Comparison of studies evaluating rubella, Toxoplasma and CMV seroprevalance  in literature. 

Study Study area Study Population Toxoplasma 
IgG positivity % 

Toxoplasma 
IgM positivity % 

Rubella 
IgG positivity 

% 

Rubella 
IgM positivity 

% 

CMV 
IgG positivity 

% 

CMV 
IgM positivity 

% 

Our study Sanliurfa/ Turkiye Syrian refugees aged 15-
49 years 59.8 4.4 99.5 1.9 99.0 3.9 

Kıncı et al. [40] Muğla/ Turkiye Local residents pregnant 
women 21.6 1.6 92.8 1 98.5 1.1 

Efe et al. [35] Van/ Turkiye Local residents pregnant 
women 36 0.3 99.5 0.3 99.5 1.7 

Akpınar et al. 
[31] Isparta/ Turkiye Local residents pregnant 

women   97.5 4.9 93.4 0.7 

Altunal et al. 
[19] Istanbul/ Turkiye Pregnant women 

Turkish / Syrian 26.3 / 58.3 0.2/ 0.1 93.8/ 87.4 0 /0 99.5/ 100 0.2 /0 

Karabulut et al. 
[22] Denizli /Turkiye Local residents pregnant 

women 37 1.4 95.1 0 98.7 1.2 

Hansu et al. [23] Kahramanmaras 
/Turkiye 

Pregnant women 
Turkish / Syrian 41 / 64 1.6 / 2.7     

Çelik et al. [33] Ankara / Turkiye Pregnant women 
Turkish / Syrian   93.8/ 95.9 0.5 /0.5   

Akyar et al. [21] 
İstanbul, Adana, 
Bursa, Kayseri,  

Kocaeli / Turkiye 

Local residents aged 16-
45 years 24.6 1.34     

Gonca et al. [26] Mersin /Turkiye Pregnant women 
Turkish / Syrian 23.3 /51.6 04 /1.7     

Somay et al. [27] İzmir / Turkiye Pregnant women 
Syrian refugees 51.8 4.3 78.84 0.92   

CMV: cytomegalovirus. 
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and pregnant Turkish women. The seropositivity rate 
for T. gondii IgM was higher among refugees than in 
Turkish women (2.7% and 1.6%, respectively). T. 
gondii IgG antibody positivity was 64%, in pregnant 
Syrian refugees, and 41% in Turkish women [23]. 

In a meta and modeling analysis of 250 T. gondii 
IgM and T. gondii IgG prevalence data including 
723,655 pregnant women, the global seroprevalence of 
T. gondii IgM was 1.9%, and the global T. gondii IgG 
seroprevalence rate was 32.9%. The seroprevalence of 
T. gondii may vary between countries, depending on 
factors such as the dietary and hygiene habits of a 
population, which are particularly related to major risk 
factors for T. gondii infection. Such factors include 
eating raw or undercooked meat, unwashed raw 
vegetables or fruits, contact with cats, geographical 
location, mean age, and socio-economic situation [24]. 
A study in Kahramanmaras compared the Syrian 
refugees and Turkish pregnant women in terms of T. 
gondii seroprevalence during the years 2012 and 2013. 
T. gondii IgM seropositivity were 4.76% and 4.84% in 
pregnant Syrian refugees and Turkish women, 
respectively; while T. gondii IgG seropositivity rates 
were 80% and 62.6%, respectively. T. gondii IgM 
seropositivity rates for the native people in Turkiye 
were 1.96% in 2012 and 2.34% in 2013, while T. gondii 
IgG seropositivity was detected at 49.7% in 2012 and 
45.7% in 2013. It was reported that T. gondii IgM 
seropositivity was statistically higher in Syrian refugees 
[25]. In another study, Turkish pregnant women and 
Syrian refugee women were screened. Positive T. 
gondii IgG antibodies were detected in 23.3% Turkish 
women and 51.6% Syrian refugees; positive T. gondii 
IgM antibodies were detected in 0.4% and 1.7% 
respectively [26]. In a study in Izmir, 4.3% and 51.8% 
pregnant Syrian refugees were for positive T. gondii 
IgM and IgG antibodies respectively [27]. 

Although the rates of T. gondii IgG positivity in our 
study are generally compatible with previous studies on 
Syrian refugees, T. gondii IgM positivity was found to 
be higher in our study. The fact that the sample group 
we included in the study consisted of random women 
recruited after household visits rather than patients 
applying to the health institution may explain the 
difference. Our results are higher than the general 
seroprevalence among women with toxoplasmosis. The 
results may be higher due to the challenges experienced 
by Syrians who had to migrate due to the civil war in 
Syria, including the difficult housing and living 
conditions, and eating habits during migration. 

In our study, rubella IgG seropositivity was 99.5%, 
and rubella IgM was 1.9%. All 56 Syrian refugee 

pregnant women tested were positive for rubella IgG 
antibody, and 1.8% were positive for the rubella IgM 
antibody.  

A retrospective study on reproductive-aged women 
reported rubella IgM seropositivity of 1.7% and rubella 
IgG seropositivity of 94.1% [28]. In a study in 
Cameroon, 91.7% of the pregnant women tested were 
positive for rubella IgG antibody and 1.25% were 
positive for the rubella IgM antibody [29]. Studies from 
different regions of Turkiye reported that the rubella 
IgM seropositivity ranged from 0.1% to 4.9%, and 
rubella IgG seropositivity ranged from 86.5% to 97.5% 
in pregnant women [22,30–32]. A study conducted in 
Istanbul screened pregnant Turkish and Syrian refugee 
women and detected rubella IgG antibodies in 93.8% 
and 87.4% women respectively. Rubella IgM 
antibodies were not detected in any patient [19]. In a 
retrospective study, rubella seroprevalence was 
compared between Syrian refugees and Turkish 
pregnant women. The seropositivity rate of IgG rubella 
antibodies in Turkish and Syrian pregnant women were 
93.8% and 95.9%, respectively. Rubella IgM antibodies 
were detected at 0.5% in both groups [33]. In a study 
conducted in Izmir, positive rubella IgM and IgG 
antibodies were detected at 0.92% and 78.84% 
respectively in pregnant Syrian refugees [27]. 

Although the rates of rubella IgG positivity found 
in our study were generally compatible with studies on 
Syrian refugees, we detected higher rubella IgM 
positivity. 

In our study, CMV IgG and IgM positivities were 
detected in 99% and 3.9% respectively. Congenital 
CMV infection occurs in 0.2–2.4% of all live births. 
The spread of CMV can cause microcephaly, 
chorioretinitis, and vision and hearing problems in the 
fetus. Seroprevalence increases with age and varies 
according to geographical regions and socioeconomic 
levels of the community [30,34]. 

In our study, CMV IgG antibody positivity among 
the 56 pregnant Syrian refugees was 98.2%, while 0% 
were positive for the CMV IgM antibody. In a previous 
study where Turkish pregnant women and Syrian 
refugee women were screened, CMV IgM positivity 
rates were 0.2% among pregnant Turkish women and 
0% among pregnant Syrian refugees. However, positive 
CMV IgG antibodies were detected in 99.5% and 100% 
respectively of pregnant Turkish women and Syrian 
refugee women [19]. Studies on pregnant women from 
different regions of Turkiye have reported CMV IgM 
seropositivity rates between 0.4 % and 2.6 %, and CMV 
IgG rates between 94.9% and 100% [22,35–38]. 
Although our results in pregnant women were 
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compatible with some previous reports, the CMV IgM 
seropositivity rates we detected in non-pregnant women 
were high. High seropositivity rates might be due to 
poor hygienic practices, prostitution, polygamy, and the 
poor living conditions of the refugees. 

It was determined that 175 (42.6%) of the 410 
Syrian women included in our study had a pregnancy 
loss, miscarriage, or stillbirth. Positive T. gondii IgG 
antibody among the 175 women with pregnancy loss 
was 63.4%, while 5.1% were positive for the T. gondii 
IgM antibody. Rubella IgG seropositivity was 99.4%, 
and rubella IgM was 1.1% among these women; and 
CMV IgG and IgM positivities were 98.9% and 4.0% 
respectively. Since the data concerning pregnancy loss 
depends on accurate patient history, a precise result 
cannot be derived. 

To the best of our knowledge, there are no studies 
in the literature on the seroprevalence of toxoplasma, 
rubella, and CMV in Syrian women with pregnancy 
loss. Our study may provide the initial data leading to 
future studies in this area. 

When compared by age groups, T. gondii IgG, 
rubella IgG, and CMV IgG seropositivity rates were the 
highest in the 26–35 years age group (41.3%, 39.7%, 
and 39.8%, respectively) in our study. T. gondii IgM 
(44.4%) and CMV IgM (53.3%) seropositivity rate 
were the highest in the 15–25 years age group. Rubella 
IgM seropositivity rate was the highest in the 26–35 
years age group (57.1%). 

In a study in Istanbul, lowest T. gondii IgG 
seropositivity rates were found in the 18–25 years age 
group (19.4%), and the highest 36–49 years age group 
(26.3%); T. gondii IgM seropositivity rate was lowest 
in the 26–35 years age group (0.5%), and the same 
(0.8%) in the other age groups. 

In another study, rubella IgM seropositivity was the 
highest in the 36–49 years age group (3.4%). The lowest 
rubella and CMV IgG seropositivity were in the 36–49 
years (87.8%) and 26–35 years (98.4%) age groups 
[39]. 

In a study in Ankara, rubella IgG seropositivity rate 
was the highest in the 15–25 years age group (41.68%). 
Rubella IgG seropositivity was at 36.53% in the 26–35 
years age group, and 8.33% in the 36–40 years age 
group. Rubella IgM seropositivity was the highest in the 
15-25 years age group (2.56%). Rubella IgM 
seropositivity was 0.64% in the 26–25 years age group. 
Rubella IgM seropositivity was not detected in the 36–
40 years age group [30]. 

In a study in Cameroon, rubella IgG positivity was 
more than 88% in all age groups. Rubella IgM 

seropositivity was detected at 4.20% in the 18–32 years 
age group [29]. 

In our study, T. gondii IgG positivity was higher in 
the age group 26-35 years, compared to other studies. 
T. gondii IgM positivity was highest in the 15–25 years 
age group. This difference may be attributed to the fact 
that our study population consisted of Syrian refugee 
women and there were differences in living conditions 
and nutrition compared to other studies. 

The population included in the study consisted of 
local people and rubella vaccination studies have been 
carried out regularly in recent years. This may be the 
reason why IgG positivity was higher between the ages 
of 15–25 years. In our study, Syrian refugee women 
were taken as the base and rubella IgG positivity was 
higher in the middle age group. Disruption of 
vaccination activities due to the civil war in Syria may 
be the reason for low positivity in the younger age 
group.  

In our study, rubella IgM positivity was highest 
(57.1%) in the 26–35 years age group. IgM positivity 
was 42.9% in the 15–25 years age group, and not 
detected in the 36–45 years age group. The positivity 
rates in our study were generally high and this may be 
explained by the fact that our population consisted of 
Syrian refugees who were disadvantaged in terms of 
living conditions and vaccination. 

T. gondii, rubella, and CMV are important 
pathogens causing perinatal infections. They may result 
in serious congenital abnormalities, intra-uterine 
growth retardation, fetal and neonatal morbidity, and 
mortality [40]. Seronegative women of childbearing 
age in the community are at risk for congenital 
infection. It is also essential to know the seropositivity 
rates of the region in order to decide whether to screen 
for congenital infectious agents in the antenatal period 
routinely [35,41]. Screening for congenital infectious 
agents by the ELISA method in endemic regions is 
crucial [31,41,42]. 

T. gondii seroprevalence may vary according to 
dietary habits, living conditions, geographical 
characteristics, and immune status in the community. It 
is important to determine the seropositivity rates of the 
region and to conduct screening studies. Studies 
conducted in our country have reported T. gondii IgG 
seropositivity rates between 24.6% and 80% [21–
23,25]. In our study, the general T. gondii IgG 
seropositivity rate was 59.8% and the T. gondii IgG 
seropositivity rate in pregnant women was 62.5%. 
Studies conducted in our country have reported T. 
gondii IgM seropositivity rates ranging from 1.34% to 
4.84% [21–23,25]. In our study, the general T. gondii 
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IgM seropositivity rate was 4.4% and the T. gondii IgM 
seropositivity rate in pregnant women was 7.2%. The 
low T. gondii IgM positivity in pregnant women 
suggests that they should be educated about 
immunization and T. gondii transmission routes to 
prevent the risk of congenital infection. Although our 
findings are compatible with the results of other studies 
in terms of T. gondii IgG prevalence, the T. gondii IgM 
rate was high in pregnant women.  

Previous studies conducted in Turkiye reported 
CMV IgM seropositivity rates to vary between 0% and 
2.6%, and IgG rates between 94.9% and 100% 
[22,35,36]. In our study, the seropositivity rates of IgG 
in pregnant women were comparable to other results 
(CMV IgG 98.2%; CMV IgM 0%), however, the CMV 
IgM rates we detected in non-pregnant women were 
higher than in other studies (CMV IgG 99%, CMV IgM 
3.9%). 

Pregnant women should be screened for congenital 
infection. Studies conducted in our country have 
reported rubella IgM seropositivity rates between 0% 
and 4.9%, and IgG rates between 86.5% and 100% 
[19,28,30,31]. The results of our study were generally 
comparable with the studies conducted on pregnant 
women (rubella IgG 100%, rubella IgM 1.8%). Similar 
results were obtained in non-pregnant women (rubella 
IgG 99.5%, rubella IgM 1.9%). Considering that the 
majority of women included in our study are immune to 
rubella infection, screening studies may not be 
necessary in the region. However, it is important to 
conduct regular vaccination surveys and to identify and 
vaccinate those who have not received regular 
vaccinations in childhood. Women should be informed 
and trained in this regard. 

Table 5 presents the comparison of studies 
evaluating rubella, T. gondii and CMV seroprevalance 
in literature. To the best of our knowledge, there have 
been no studies on the seroprevalence of T. gondii, 
rubella, and CMV in Syrian women with pregnancy 
loss. This data is a strength of our study. The limitation 
of our study is that there is no data regarding 
vaccination of the Syrian women. 

 
Conclusions 

Based on the findings of our study we recommend 
that a screening program be conducted on Syrian 
refugees to detect rubella, T. gondii, and CMV 
infections; since the number of Syrian refugees in our 
province is increasing, and the living, nutritional and 
sanitation conditions of this population are not suitable 
for healthy living. Seronegative Syrian women should 
be vaccinated against rubella infection. In addition, 

awareness programs should be organized to train the 
women on the transmission routes of T. gondii and 
CMV infections, and preventive measures that should 
be taken by women of childbearing age. The 
educational program should be added to primary care 
services. 
 
Acknowledgements 
The study was conducted in collaboration with the United 
Nations Population Fund and the Sanliurfa Governorate. 
Some parts of the results have been presented at the 26th 
ECCMID Congress. 
 
References 
1. Rasti S, Ghasemi FS, Abdoli A, Piroozmand A, Mousavi SGA 

Fakhrie-Kashan Z (2016) ToRCH "co-infections" are 
associated with increased risk of abortion in pregnant women. 
Congenit Anom (Kyoto) 56: 73-78. doi: 10.1111/cga.12138. 

2. Shet A (2011) Congenital and perinatal infections: throwing 
new light with an old ToRCH. Indian J Pediatr 78: 88-95. doi: 
10.1007/s12098-010-0254-3. 

3. Vergnano S, Heath PT (2013) Fetal and neonatal infections. 
Medicine 41: 723-729. doi: 10.1016/j.mpmed.2013.09.002. 

4. Robertson SE, Featherstone DA, Gacic-Dobo M, Hersh BS 
(2003) Rubella and congenital rubella syndrome: global 
update. Rev Panam Salud Publica 14: 306-315. doi: 
10.1590/S1020-49892003001000005. 

5. Tenter AM, Heckeroth AR, Weiss LM (2000) Toxoplasma 
gondii: from animals to humans. Int J Parasitology 30: 1217-
1258. doi: 10.1016/S0020-7519(00)00124-7. 

6. Pappas G, Roussos N, Falagas ME (2009) Toxoplasmosis 
snapshots: global status of Toxoplasma gondii seroprevalence 
and implications for pregnancy and congenital toxoplasmosis. 
Int J Parasitol 39: 1385-1394. doi: 
10.1016/j.ijpara.2009.04.003. 

7. Dubey JP, Jones JL (2008) Toxoplasma gondii infection in 
humans and animals in the United States. Int J Parasitol 38: 
1257-1278. doi: 10.1016/j.ijpara.2008.03.007. 

8. Hill D, Dubey JP (2002) Toxoplasma gondii: transmission, 
diagnosis and prevention. Clin Microbiol Infect 8: 634-640. 
doi: 10.1046/j.1469-0691.2002.00485.x. 

9. Yentur Doni N, Simsek Z, Gurses G, Yildiz Zeyrek F, Demir 
C (2015) Prevalence and associated risk factors of Toxoplasma 
gondii in female farmworkers of southeastern Turkiye. J Infect 
Dev Ctries 9: 87-93. doi: 10.3855/jidc.5824. 

10. World Health Organisation (2016) Rubella. Available: 
http://www.who.int/mediacentre/factsheets/fs367/en/. 
Accessed: 1 December 2022. 

11. Cannon MJ, Schmid DS, Hyde TB (2010) Review of 
cytomegalovirus seroprevalence and demographic 
characteristics associated with infection. Rev Med Virol 20: 
202-213. doi: 10.1002/rmv.655. 

12. Kenneson A, Cannon MJ (2007) Review and meta-analysis of 
the epidemiology of congenital cytomegalovirus (CMV) 
infection. Rev Med Virol 17: 253-276. doi: 10.1002/rmv.535. 

13. Sheevani Jindal N, Aggarwal A (2005) A pilot 
seroepidemiological study of cytomegalovirus infection in 
women of child bearing age. Indian J Med Microbiol 23: 34-
36. doi: 10.4103/0255-0857.13870. 

14. Republic of Turkiye Ministry of Interior Presidency of 
Migration Management (2022) Temporary protection. 
Available: https://www.goc.gov.tr. Accessed: 1 December 
2022. 



Gürses et al. – T. gondii, rubella, and CMV seroprevalences     J Infect Dev Ctries 2024; 18(6):964-971. 

971 

15. The UN Refugee Agency (2023) Syria refugees crisis 
explained. Available: https://www.unrefugees.org/news/syria-
refugee-crisis-explained/. Accessed: 1 April 2023. 

16. World Health Organisation (2007) Manual for the laboratory 
diagnosis of measles and rubella virus infection. 2nd ed. 
Geneva: (WHO/IVB/07.01). Available: 
https://apps.who.int/iris/bitstream/handle/10665/70211/WHO
_IVB_07.01_eng.pdf. Accessed: 1 April 2023. 

17. Binnicker MJ, Jespersen DJ, Harring JA (2010) Multiplex 
detection of IgM and IgG class antibodies to Toxoplasma 
gondii, rubella virus, and cytomegalovirus using a novel 
multiplex flow immunoassay. Clin Vaccine Immunol 17: 
1734-1738. doi: 10.1128/CVI.00332-10. 

18. İnci A, Yener C, Güven D (2014) The investigation of 
Toxoplasma, rubella and cytomegalovirus seroprevalance in 
pregnant women in a state hospital. Pamukkale Medical 
Journal 7: 143-146. doi: 10.5505/ptd.2014.02411. 

19. Altunal LN, Esen A B, Karagöz G, Yaşar KK (2018) 
Seroprevalence of Toxoplasma gondii, rubella, and 
cytomegalovirus among pregnant refugees and Turkish 
women: a retrospective comparative study. Southern Clin Ist 
Euras 29: 4. doi: 10.14744/scie.2018.66375. 

20. Pleyer U, Gross U, Schlüter D, Wilking H, Seeber F (2019) 
Toxoplasmosis in Germany. Dtsch Arztbl Int 116: 435-444. 

21. Akyar I (2011) Seroprevalence and coinfections of 
Toxoplasma gondii in childbearing age women in Turkiye. Iran 
J Public Health 40: 63-67. 

22. Karabulut A, Polat Y, Türk M, Işık Balcı Y (2011) Evaluation 
of rubella, Toxoplasma gondii, and cytomegalovirus 
seroprevalences among pregnant women in Denizli province, 
Turk J Med Sci 1: 159-164. doi: 10.3906/sag-1001-568. 

23. Hansu K, Özdemir H, Hansu İ, Çıkım G, Tok A (2021) 
Comparison of the Toxoplasma seroprevalence rates in Syrian 
refugee pregnant women and Turkish pregnant women. 
Turkish Journal of Parasitology 45: 247-251. doi: 
10.4274/tpd.galenos.2021.36855. 

24. Bigna JJ, Tochie JN, Tounouga DN, Bekolo AO, Ymele NS, 
Youda EL, Sime PS, Nansseu JR (2020) Global, regional, and 
country seroprevalence of Toxoplasma gondii in pregnant 
women: a systematic review, modelling and meta-analysis. Sci 
Rep 10: 12102. doi: 10.1038/s41598-020-69078-9. 

25. Bakacak M, Serin S, Aral M, Ercan Ö, Köstü B, Kireçci A, 
Bostancı MS, Bakacak Z (2015) Seroprevalence differences of 
Toxoplasma between Syrian refugees pregnants and 
indigenous Turkish pregnants in Kahramanmaras. Turkiye 
Parazitol Derg 39: 94-97. [Article in Turkish]. doi: 
10.5152/tpd.2015.3668. 

26. Gonca S, Serin MS, Halepliler S, Erden Ertürk S (2019) 
Seroprevalence of Toxoplasma gondii in pregnant women 
admitted to a state hospital in Mersin. Turkiye Parazitol Derg 
45: 176-180. doi: 10.4274/tpd.galenos.2021.7273. 

27. Somay R (2020) Seroprevalence of rubella, Toxoplasma and 
hepatitis B in syrıan refugee pregnancy. Thesis Center No: 
621811. Available: https://tez.yok.gov.tr/. Accessed: 1 April 
2023. 

28. Çiçek AÇ, Duygu F (2012) Investigation of rubella antibodies 
among women of childbearing age in Sanliurfa province: an 
evaluation of three years period. Dicle Medical Journal 39: 
174-178. doi: 10.5798/diclemedj.0921.2012.02.0122. 

29. Eno AA, Makemgue LS, Tonye DS, Boye CSB, Seck A, 
Bercion R, Vauloup Fellous C, Tchuem Tchuente LA (2018) 
Seroprevalence of rubella-specific IgM and IgG antibodies 
among pregnant women in a catholic hospital in Yaoundé, 
Cameroon. Int J Biol Chem Sci 12: 1123-1130. doi: 
10.4314/ijbcs.v12i3.4. 

30. Cengiz SA, Cengiz L, Us E, Cengiz AT (2005) Investigation 
of rubella IgG and IgM antibodies with ELISA in pregnants' 
sera. Turkish Journal of Infection 19: 19-24. 

31. Akpınar O, Akpınar H (2017) Investigation of the rubella and 
cytomegalovirus seroprevalences by ELISA method in 
pregnant women. Balıkesir Health Sciences Journal 6: 1. doi: 
10.5505/bsbd.2017.98159. 

32. Obut M, Doğan Y, Bademkıran MH, Akgöl S, Kahveci B, 
Peker N, Uzundere O, Kaçar CK, Özbek E, Gül T (2019) 
Toxoplasma, rubella and cytomegalovirüs seroprevalance in 
pregnant women in Diyarbakir. Dicle Med J 46: 189-194. doi: 
10.5798/dicletip.539888. 

33. Yücel Çelik Ö, Aksu G, Obut M, Keleş A, Gültekin M, 
Dağdeviren G, Sahin D, Yücel A (2022) Rubella immunity in 
native Turkish and Syrian immigrant pregnant women between 
2010-2018. Eur Res J 8: 37-43. doi: 10.18621/eurj.827322. 

34. Ronchi A, Zeray F, Lee LE, Owen K E, Shoup A G, Garcia F, 
Vazquez LN, Cantey JB, Varghese S, Pugni L, Mosca F, 
Sánchez P J (2020) Evaluation of clinically asymptomatic high 
risk infants with congenital cytomegalovirus infection. J 
Perinatol 40: 89-96. doi: 10.1038/s41372-019-0501-z. 

35. Efe Ş, Kurdoğlu Z, Korkmaz G (2009) Seroprevalence of 
cytomegalovirus, rubella and Toxoplasma antibodies in 
pregnant women of Van region. Van Medical Journal 16: 6-9. 

36. Parlak M, Çim N, Nalça Erdin B, Güven A, Bayram Y, 
Yıldızhan R (2015) Seroprevalence of Toxoplasma, rubella, 
and cytomegalovirus among pregnant women in Van. J Turk 
Soc Obstet Gyneco 12: 79-82. doi: 10.4274/tjod.35902. 

37. Tamer GS, Dundar D, Caliskan E (2009) Seroprevalence of 
Toxoplasma gondii, rubella and cytomegalovirus among 
pregnant women in western region of Turkiye. Clin Invest Med 
32: E43-47. doi: 10.25011/cim.v32i1.5086. 

38. Ocak S, Zeteroglu S, Ozer C, Dolapcioglu K, Gungoren A 
(2007) Seroprevalence of Toxoplasma gondii, rubella and 
cytomegalovirus among pregnant women in southern Turkiye. 
Scand J Infect Dis 39: 231-234. doi: 
10.1080/00365540600978880. 

39. Alacam S, Bakır A, Karatas A, Yolburun B, Uzunkafa Ö, Aktaş 
F, Canberk MB (2020) Investigation of seroprevalence of 
Toxoplasma, rubella and cytomegalovirus in pregnant 
population in Istanbul. Journal of Anatolian Medical Research 
5: 19-24. 

40. de Jong EP, Vossen AC, Walther FJ, Lopriore E (2013) How 
to use neonatal ToRCH testing. Arch Dis Child Educ Pract Ed 
98: 93-98. doi: 10.1136/archdischild-2012-303327. 

41. Kıncı MF, Saruhan E, Karakaş E, Çitil BE, Sezgin B (2023) 
Seroprevalence of Toxoplasma gondii, rubella and 
cytomegalovirus among pregnant women in our clinic. 
Medical Journal of Mugla Sitki Kocaman University 10: 29-
33. doi: 10.47572/muskutd.1078037. 

42. Saraçoğlu F, Şahin İ (2001) Prevalence of toxoplasmosis in a 
pregnant population and seroconversion rate of seronegative 
pregnants. J Clin Obstet Gynecol 11: 326-328. 

 
Corresponding author 
Gülcan Gürses, PhD.  
Vocational School of Health Service, Harran University,  
Haliliye district 63100, Health campus, Sanliurfa, Turkiye. 
Tel: +90 4143182486 
Email: ggurses@hotmail.com 
 
Conflict of interests: No conflict of interests is declared. 


	Introduction
	Methodology
	Results
	Discussion
	Conclusions
	Acknowledgements
	References
	Corresponding author


