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Comparison of the Toxoplasma Seroprevalence 
Rates in Syrian Refugee Pregnant Women and 
Turkish Pregnant Women
Suriyeli Mülteci ve Türk Yerleşik Gebelerde Toksoplazma 
Seroprevalansının Karşılaştırılması

Objective: This study evaluated the Toxoplasma seroprevalence rates of pregnant women among Syrian refugees and local 
residents and examined the effect of large-scale migrations of communities on Toxoplasma seroprevalence.
Methods: A total of 29,424 pregnant women (age range: 15-45 years) who presented to Kahramanmaraş Necip Fazıl City 
Hospital Gynecology and Obstetrics Outpatient Clinic between January 2012 and January 2021 for routine follow-up during 
the first trimester of pregnancy were retrospectively examined and included in the study. Anti-Toxoplasma gondii IgM and IgG 
values of the pregnant women were divided into two groups: Local residents and refugees. Each group was divided into three age 
subgroups: 5-25 years, 25-35 years, and 35-45 years. Results of the refugees and local residents were compared in general terms 
and based on age groups.
Results: The seropositivity rate for Toxoplasma IgM was higher in refugees than in local residents (2.7% vs. 1.6%; p=<0.05). 
Similarly, the prevalence of IgG seropositivity was higher in the refugee group (64% vs. 41%; p=<0.05). According to age groups, 
this statistical difference was preserved for both Toxoplasma IgM and IgG.
Conclusion: It has been found that local residents and refugees in our province were above the global average in terms of 
Toxoplasma seropositivity rate. Seropositivity rates in the refugees appeared to be higher than those in countries with a routine 
screening program. Therefore, routine Toxoplasma screening should be performed in pregnant women, especially in our region.
Keywords: Toxoplasma gondii, seroprevalence, pregnancy

Amaç: Bu çalışmanın amacı Suriyeli mülteci ve Türk yerleşik gebe kadınlarda Toxoplasma seroprevalansının karşılaştırılması ve 
büyük çaplı göçlerin bu hastalığın sıklığı üzerine etkisinin değerlendirilmesidir.
Yöntemler: Ocak 2012-Ocak 2021 tarihleri arasında Kahramanmaraş Necip Fazıl Şehir Hastanesi Kadın Hastalıkları ve Doğum 
Polikliniği’ne gebeliğin ilk trimesterinde rutin kontrol için başvuran 15-45 yaş arası toplam 29.424 gebeye ait veriler retrospektif 
olarak sistemden taranarak çalışmaya dahil edilmiştir. Çalışma grubundaki gebelerin anti-toxoplasma gondii IgM ve IgG değerleri, 
yerleşik halk ve mülteciler olarak iki gruba ayrılmıştır. Her grup 5-25 yaş, 25-35 yaş ve 35-45 yaş olmak üzere 3 gruba ayrılıp, 
mülteciler ile yerleşik halkın sonuçları hem genel olarak hem de yaş grupları açısından karşılaştırılmıştır.
Bulgular: Mültecilerde toksoplazma IgM seropozitifliğinin yerleşik halktan yüksek olduğu görülmüştür (%2,7 vs %1,6; p=<0,05). 
Benzer şekilde IgG seropozitifliğinin de mülteci grupta daha yüksek prevelansa sahip olduğu gözlenmiştir (%64 vs %41; p=<0,05). 
Yaş gruplarına göre dağılımda da hem Toxoplasma IgM, hem de Toxoplasma IgG için bu istatiksel farklılığın korunduğu tespit 
edilmiştir.
Sonuç: İlimizde hem yerleşik halkın hem de mültecilerin Toxoplasma seropozitifliğinin küresel ortalamanın üzerinde olduğu 
görülmektedir. Mültecilerdeki seropozitiflik oranları rutin tarama programı olan ülkelerden de yüksek görünmektedir. Bu nedenle, 
özellikle bulunduğumuz bölgede gebelerde rutin toksoplazma taramasının yapılması teşvik edilmelidir. 
Anahtar Kelimeler: Toxoplasma gondii, seroprevelans, gebelik
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INTRODUCTION
Toxoplasma gondii is one of the most common agents causing 
prenatal infections; it causes an infection that can occur in all 
age groups and is usually clinically asymptomatic. However, 
acute infection during pregnancy is one of the most important 
causes of perinatal mortality and morbidity in underdeveloped 
or developing countries (1). It is estimated that one-third of the 
world’s population has been infected with T. gondii, while it has 
been observed that the seropositivity rate of t T. gondii varies in 
the range of 5-80% depending on factors, such as socio-cultural 
status, geographical factors, climate, and route of transmission 
(2,3). Toxoplasmosis, which is common worldwide and in Turkey, 
is a multisystemic infection caused by T. gondii (4). Primary 
toxoplasmosis in pregnancy can cause serious sequelae, such 
as seizures and learning difficulties in the fetus and even fetal 
death, and it is characterized by visceral, ocular, and intracranial 
lesions (5). Congenital toxoplasmosis may develop in the infants 
of mothers who had an infection during pregnancy or 6-8 weeks 
before pregnancy (6). Although 90% of newborns with congenital 
toxoplasmosis appear healthy at birth, long-term sequelae 
(i.e., hydrocephalus, intracranial calcifications, chorioretinitis, 
cataracts, glaucoma, hepatitis, pneumonia, myocarditis, myositis, 
and mental retardation) can occur months or years later (7). It 
is recommended that screening for T. gondii should be routinely 
performed in pregnant women only in endemic populations since 
the infection in pregnant women is mostly asymptomatic (8). 
Detection of seronegative women before or during early pregnancy 
and early diagnosis and treatment of mothers infected during 
pregnancy is crucial in preventing congenital toxoplasmosis.
Infection can be noticed by demonstrating seroconversion, as 
there are no symptoms in most cases. There has been a significant 
increase in the number of foreign national refugees in Turkey in 
recent years. Kahramanmaraş is one of the provinces with the 
highest number of foreign national refugees, who are members 
of a different geographical area and socio-cultural community. In 
this study, the seroprevalence rates of T. gondii in pregnant women 
who presented to Kahramanmaraş Necip Fazıl City Hospital 
were compared between refugees and local residents. The aim of 
this study is to investigate the effect of large-scale migration of 
different communities on T. gondii seroprevalence.

METHODS
Approval for the study was obtained from the Clinical Research 
Ethics Committee of Kahramanmaraş Sütçü İmam University 
Faculty of Medicine with the ethics committee decision dated 
08/07/2020 and numbered 2020/13-16. Pregnant women aged 
15-45 years who presented to Kahramanmaraş Necip Fazıl City 
Hospital Gynecology and Obstetrics Outpatient Clinic between 
January 2012 and January 2021 for routine follow-up during the 
first trimester of pregnancy were retrospectively scanned in the 
system, and 29,867 pregnant women were included in the study. 
Since the results of 445 patients were in the intermediate zone, 
they were excluded from the study, and the results of 29,424 
patients were evaluated anti-T. gondii IgM and IgG values of the 
pregnant women included in the study were examined. Repeated 
presentations were excluded from the study, and only the values 
at first presentation were included in the study. Anti-T. gondii 
IgM and IgG values of the patients were found by using the Cobas 
E 601 device in the microbiology laboratory of our hospital. 

Values of anti-T. gondii IgM index >1 were evaluated as positive, 
<0.8 as negative, and values between 0.8 and 1 were evaluated 
as indeterminate. For anti-T. gondii IgG, values >3 mIU were 
considered positive, values <1.5 mIU negative, and values between 
1.5-3 mIU/mL were considered indeterminate. The patients were 
divided into two groups; refugees and local residents. Each group 
was divided into 3 subgroups of 15-25 years, 25-35 years, and 35-
45 years, and the anti- T. gondii IgM and IgG results of refugees 
and local residents were compared both in general terms and in 
terms of age groups. 

Statistical Analysis
For statistical evaluations, the data were transferred to the 
computer environment using IBM SPSS 22 statistical package 
software. Pearson’s chi-square test was performed, and p<0.05 
was considered significant.

RESULTS
For the evaluation of 29,424 pregnant women included in the 
study, T. gondii IgM and/or IgG values of pregnant women 
according to age are summarized in Tables 1-5. T. gondii IgM 
seropositivity was calculated to be 1.6% in the local residents 
and 2.7% in the refugee group. The difference was statistically 
significant (p=<0.05). Considering distribution by age, it has been 
observed that this significant difference applies to all age groups 
(Table 1). When we looked at IgG seropositivity; similarly, the 
prevalence was higher in the refugee group (64% vs 41%; p=<0.05). 
It was observed that this statistical difference was preserved also 
in the distribution according to age groups (Table 2).
In the subgroup analysis (Tables 3-5), it was observed that 
seropositivity was statistically significantly more common in the 
refugee group in the distribution of the group that had never 
encountered the agent before (IgM-/IgG-) and the group with 
immunity (IgM-/IgG+) by age. The prevalence was similar between 
local residents and refugees in the two groups which were considered 
to have a potential new infection (IgM+/IgG+ and IgM+/IgG-). The 
rate of IgM+/IgG+ was statistically higher in refugees only in the 
age group of 15-25 years. However, for other age groups, it was 
observed that this rate was similar in both groups.

DISCUSSION
Differences may be observed in the prevalence of diseases 
depending on differences in the environmental and living 
conditions in different cultures and communities. In this study, 
we only emphasized the difference in prevalence with respect 
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Table 1. Anti-T. gondii IgM results by age groups for local 
residents and refugee pregnant women 

Local residents Refugees p 

IgM (+) IgM (+)

Ages n/N % n/N %

15-25 158/11,221 1.4 57/2.051 2.7 <0.05

26-35 203/11,540 1.7 39/1.421 2.7 <0.05

36-45 39/2.926 1.3 6/265 2.2 <0.05

Total 400/25,687 1.6 102/3.737 2.7 <0.05

N: Total number of patients, n: Number of positive patients
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to T. gondii infection. T. gondii seropositivity was observed more 
commonly in the refugee group than in the local residents in all 
age groups.
The seroprevalence of T. gondii may vary between countries 
and even between regions within the same country, depending 
on many factors. It has been associated with many factors, 
such as geographical location, mean age, socio-economic level, 
socio-cultural level, education level, and dietary habits of 
the population. Considering all of these effects, T. gondii IgM 
seroprevalence rate varies between 0.01% and 12.8%, while 
IgG seroprevalence rate varies between 0.2% and 89.1% (9). In 
a meta-analysis of 250 studies with 723,655 women, the global 
IgM seroprevalence was calculated to be 1.9%, with Yemen 6%, 
Egypt 4.4%, and Saudi Arabia 4.1%, among the highest IgM 
seroprevalence; and New Zealand 0.2%, South Korea 0.1%, and 
USA 0.01% having the lowest IgM seroprevalence (9). In the 
same study, it was found that the global IgG seroprevalence rate 
was 32.9%, and Ethiopia (64.2%), Gabon (56.7%), and Brazil 
(53.8%) were the countries with the highest IgG seroprevalence 
rates; and Mexico (7.2%), South Korea (2.1%), and Canada (0.2%) 
were the countries with the lowest IgG seroprevalence rates. 
Routine screening of t T. gondii is recommended in countries, 
such as France, Belgium, Switzerland, and Austria due to the high 
seroprevalence rates observed in those countries, whereas routine 
screening is not recommended in the UK, Netherlands, or Norway 
(10-12). In France, where routine screening in pregnant women is 
recommended, a remarkable finding was that the seroprevalence 
of T. gondii decreased from 80% in the 1960s to 31% in 2016 
(5). Seroprevalence of T. gondii appears to be around 11% in the 
United States; however, the American Society of Obstetrics and 
Gynecology does not recommend routine screening (8,13).
Because of the variability in risk factors, regional socio-
economic and socio-cultural levels, and sources of transmission, 
determination of T. gondii seroprevalence will affect T. gondii 
screening in pregnant women and the clinical approach of 
physicians to the patients. The regions with the highest T. gondii 
seroprevalence rates in Turkey are Southeastern Anatolia and 
Eastern Anatolia regions. Our province is one of the provinces 
located at the intersection of the Mediterranean Region, Central 
Anatolia Region, and Southeastern Anatolia Region and where the 
number of foreign refugees has increased significantly in recent 
years. In a study conducted by Demiroğlu et al. (14) in Kilis, anti- 
T. gondii IgG seropositivity rate was 63.4% and IgM seropositivity 
rate was 4%. Considering the provinces in various regions of 
Turkey; it is seen that IgG seropositivity varies between 27-
69.5% and IgM seropositivity varies between 0-3%. The highest 
seropositivity rates were in Şanlıurfa, where IgG seropositivity 
rate was 69.5% while IgM seropositivity rate was 3% (15-20). 
The conclusion of our study appears to be consistent with the 
neighboring provinces in the region. In a study conducted by 
Bakacak et al. (21) in our city in 2015, the IgG seropositivity rate 
was 47.7% and the IgM seropositivity rate was 2.17%, while the 
IgG seropositivity rate was 64.6% and the IgM seropositivity rate 
was 4.84% for Syrian refugees, and the difference was found to be 
statistically significant. In our study, IgG seropositivity rate was 
43% and IgM seropositivity rate was 1.7% in the pregnant women 
who presented to our hospital; the IgG seropositivity rate was 
41% and IgM seropositivity rate was 1.6% in the local residents, 
while the IgG seropositivity was 64% and IgM seropositivity was 
2.7% in foreign refugees. The sample size may have had an effect 

Table 2. Anti-T. gondii IgG results by age groups for local 
residents and refugee pregnant women 

Local residents Refugees p 

IgG (+) IgG (+)

Ages n/N % n/N %
15-25 1.825/5.474 33 534/928 58 <0.05

26-35 2.432/5.515 44 409/561 73 <0.05

36-45 757/1.355 56 78/101 77 <0.05

Total 5.014/12,344 41 1.021/1.590 64 <0.05

N: Total number of patients, n: Number of positive patients

Table 3. Distribution of T. gondii IgM and IgG results by 
groups for local residents and refugee pregnant women for 
aged 15-25 years

IgM/IgG
results

Age 15-25

Local residents Refugee pregnant 
women

n % n % p

IgM+/IgG+ 80 1.50 33 3.08 <0.05

IgM+/IgG- 31 0.58 4 0.37 0.400

IgM-/IgG- 3.521 66.1 538 50.3 <0.05

IgM-/IgG+ 1.688 31.7 493 46.1 <0.05

Total 5.320 100 1.068 100

Table 4. Distribution of T. gondii IgM and IgG results by 
groups for local residents and refugee pregnant women for 
aged 26-35 years

IgM/IgG
results

Age 26-35

Local residents Refugee pregnant 
women

n % n % p

IgM+/IgG+ 104 1.92 20 2.80 0.113

IgM+/IgG- 33 0.60 2 0.28 0.274

IgM-/IgG- 2.887 53.3 310 43.5 <0.05

IgM-/IgG+ 2.390 44.1 380 53.3 <0.05

Total 5.414 100 712 100

Table 5. Distribution of T. gondii IgM and IgG results by 
groups for local residents and refugee pregnant women for 
aged 36-46 years

IgM/IgG
results

Age 36-46

Local residents Refugee 
pregnant women

n % n % p

IgM+/IgG+ 16 1.16 2 1.78 0.563

IgM+/IgG- 7 0.50 1 0.89 0.594

IgM-/IgG- 600 43.7 32 28.57 <0.05

IgM-/IgG+ 750 54.6 77 68.7 <0.05

Total 1.373 100 112 100
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on the differences in the results, and it was observed that the 
seropositivity rate had decreased over the years. However, while 
IgG seropositivity rate was similar in refugee pregnant women, 
IgM seropositivity decreased. The fact that the high seroprevalence 
rate in the refugee population is similar to the seroprevalence rate 
in the Kilis province, which is a city neighboring Syria, may be 
related to the similarity of geographical location, living habits, 
environmental and nutritional conditions, as well as the fact 
that the Kilis province received a large number of immigrants 
from Syria. In both studies, similarly, the seroprevalence rates 
of refugees and local residents were statistically different, and 
anti-T. gondii IgG seropositivity was found to be significantly 
more common in refugees. In another study, conducted in Mersin 
with 1.844 serum samples, it was found that anti-T. gondii IgM 
and IgG positivity rates detected in Syrian pregnant women were 
higher than Turkish pregnant women (22). In a study conducted 
by Kul and Turan (23) with 3.606 patients, similar to our study, 
T. gondii IgM results were found to be significantly lower in the 
local population compared to Syrian refugee pregnant women 
(6.1 vs 2.1%, p=0.004). But in the same study, although anti- T. 
gondii IgG positivity was higher in Syrian pregnant women, this 
difference was not statistically significant (45.7% vs 41.9%, 
p>0.05). This difference may be due to the difference in the 
study area, the fact that there are only 838 Syrians in the sample 
group, and the differences in the living conditions of the refugees. 
When evaluated in terms of age groups, similar to other studies, 
it was observed that IgG seropositivity increased statistically 
significantly with age, but IgM seropositivity did not change in 
both local residents and refugees.

Study Limitations
The major limitation of our study was its retrospective design; 
therefore, it entailed the general limitations of retrospective 
studies. The fact that only pregnant women who presented to the 
hospital were evaluated and only a single group was included in 
the study constituted other limitations of the study. Nevertheless, 
the sample size was one of the strengths of our study.

CONCLUSION
T. gondii screening is not routinely performed in Turkey. 
However, it was observed that both local residents and refugees 
in our province were above the global average in terms of T. gondii 
seropositivity. Seropositivity rates in refugees seem to be even 
higher than those in countries with a routine screening program. 
For this reason, routine T. gondii screening in pregnant women 
should be encouraged, especially in this region.
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