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A public health problem in pregnant women: acute toxoplasma infection - a retrospective study
of 12 years of data from a training and research hospital in Izmir

Gebelerde bir halk saglig1 sorunu: akut toksoplazma enfeksiyonu-izmir'deki bir egitim ve arastirma hastanesinin 12 yillik verilerinin
retrospektif ¢aligmasi
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Abstract

Introduction: The aim of this study is to identify the prevalence of acute toxoplasmosis in pregnant patients who are monitored in our hospital and to provide insight
into screening and management options by assessing maternal and fetal outcomes.

Methods: Pregnants between the ages of 18-49, who were followed up in the Gynecology and Obstetrics Polyclinic/Clinic and Infectious Diseases Polyclinic/Clinic
of a Training and Research Hospital between January 1, 2010 and December 31, 2021, were included in this study. T. gondii IgM, 1gG and avidity tests which were
performed for pregnant women were evaluated retrospectively.

Results: The study consisted of 7480 pregnants. Three hundred eighty-six (%5.16) of the pregnant women tested positive. Anti-T. gondii IgM seropositivity was
found to be most common in the 18-28 age group (7.82%), and this frequency gradually decreased as age progressed. Two of the 122 patients whose polymerase
chain reaction for T. gondii was examined from amniotic fluid at the outer center had congenital toxoplasmosis, and these pregnancies were terminated.
Conclusions: Pregnant women continue to have a considerable risk of developing acute toxoplasmosis. For this infestation, which still remains on the agenda as a
public health problem, every individual who is planning a pregnancy and has not had a serological test before should be screened before pregnancy. Pregnant women
should continue to be informed and educated about this parasite, in our opinion.
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Oz

Giris: Bu calismanin amaci hastanemizde takip edilen gebe hastalarda akut toksoplazmoz prevalansini belirlemek, anne ve fetus sonuglarini degerlendirerek tarama
ve yonetim segeneklerine 151k tutmaktir.

Yontem: Bu ¢aligmaya 1 Ocak 2010 ile 31 Aralik 2021 tarihleri arasinda bir Egitim ve Arastirma Hastanesi Kadin Hastaliklart ve Dogum Poliklinigi/Klinigi ve
Enfeksiyon Hastaliklar1 Poliklinigi/Kliniginde takip edilen 18-49 yas arasi gebeler dahil edildi. Gebelere yapilan T. gondii IgM, IgG ve avidite testleri geriye doniik
olarak degerlendirildi.

Bulgular: Caligma 7480 gebe igermektedir. Gebelerin 386'smnin (%5,16) testi pozitif ¢ikti. Anti-T. gondii IgM seropozitifliginin en sik 18-28 yag grubunda (%7,82)
gorildiigi ve yas ilerledikge bu sikligin giderek azaldigi goriildii. Amniyotik sividan, dis merkezde T. gondii i¢in polimeraz zincir reaksiyonu bakilan 122 hastanin
ikisinde konjenital toksoplazmoz tanisi konuldu ve bu gebelikler sonlandirildi.

Sonug¢: Gebe kadinlarda akut toksoplazmoz gelisme riski onemli 6lgiide devam etmektedir. Halen bir halk sagligi sorunu olarak giindemde olan bu infestasyon igin
gebelik planlayan ve daha 6nce serolojik test yaptirmamis her bireyin gebelik oncesinde tarama yaptirmasi gerekmektedir. Bizce gebe kadinlarin bu parazit hakkinda
bilgilendirilmesi ve egitilmesi devam etmelidir.

Anahtar kelimeler: Avidite, Infestasyon, Gebelik, Toksoplazma
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1. Pregnant women continue to have a considerable risk of developing acute toxoplasmosis.
2. Anti-T. gondii IgM seropositivity was found to be most common in the 18-28 age group, and this frequency gradually decreased as age

progressed.
3. Prior to becoming pregnant, any person who is contemplating mo}perhood and has never undergone a serological test should be
examined. /
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Introduction

Most warm-blooded animal species are susceptible to infection by the single-celled parasite Toxoplasma gondii (T. gondii). Humans and other
animals are regarded as intermediate hosts, despite the fact that cats are the parasite's sole host throughout its entire life cycle. Consuming
contaminated raw or undercooked meat from intermediate hosts like poultry, cattle, sheep, and goats as well as consuming contaminated seafood
can all result in the spread of the disease to humans. Other risk factors include failing to wash hands after coming into contact with contaminated
soil or cat litter. Additionally, contaminated blood or tissue transfusions and placental transmission from the mother to the fetus are ways in which
it can spread from person to person. Toxoplasmosis affects 30% of individuals worldwide, but only a tiny percentage of those affected experience
symptoms, making it a serious public health concern [1-3]. In the past 20 years, seroprevalence has declined in Europe and the United States, while
many other nations continue to have high prevalence levels. This is assumed to be a result of advancements in food safety and purity (the use of
contemporary farming practices, new industrial processes, and improvements in food storage and preservation) [4,5]. The nervous system and
reticuloendothelial system are the principal organs affected by toxoplasmosis. The majority of infected people show no symptoms, however in a
small number of cases it can result in fever, exhaustion, headaches, anemia, or lymphadenopathy. In people with compromised immune systems,
it could have major life-threatening effects. The fetus may experience severe issues from acute toxoplasmosis that develops during pregnancy,
including cerebral calcifications, hydrocephalus, and even death. Because of this, some medical professionals advise serological testing during
pregnant [6,7]. About 40% of pregnant women who have T. gondii for the first time also have transplacental transmission of the disease. Congenital
toxoplasmosis may sporadically manifest in women with compromised immune systems as a result of the reactivation of an earlier infection [8,9].

As gestational age rises, the chance of an infection being transmitted transplacentally during pregnancy increases dramatically. The probability is
15% at week 13, 44% at week 26, 71% at week 36, and this rate is over 90% in the final weeks of pregnancy. Of all fetuses, 25-30% are susceptible
to congenital infection [10,11]. There is disagreement on whether or not pregnant women should be routinely checked for T. gondii
Immunoglobulin (Ig) G and IgM antibodies [12]. Pre-pregnancy screening actually makes it possible to identify anti-toxoplasma IgG seronegative
women who are likely to be infected, and positive antibodies found during pregnancy are the most reliable sign of infection in the pregnant woman
[9,13,14]. If the antibody test is performed for the first time in the last trimester and a negative IgM result is found, this cannot rule out an infection
acquired in early pregnancy because IgM can disappear from the blood in a short period of time. Positive 1gG and negative IgM values detected
for the first time in the first two trimesters suggest that the infection was acquired before pregnancy. Contrarily, while positive IgM can occasionally
stay in the blood for years, it does not always imply an acute infection. As a result, the presence of anti-toxoplasma IgM antibodies alone cannot
confirm the existence of acute infection because they emerge positive about a week after infection and can continue to be high for months or years
[9,15,16]. An avidity test is carried out to determine whether the pregnant woman is actually infected when both antibodies are found to be positive.
This technique, known as the 1gG avidity test, assesses the immunogenic binding potency of the antibody. Infection in the past four months, which
is typically thought of as an acute infection, is excluded by high avidity. A result with a low or grey zone avidity suggests an acute infection. In
this particular case, the diagnosis is verified through the use of PCR and amniocentesis [10,17-19]. Once the mother's primary toxoplasma infection
has been identified, monthly ultrasounds should be done to check for fetal malformations until term. The primary ultrasonography results include
ventriculomegaly and intracranial calcifications. Even if the fetus is infected, the pregnancy shouldn't be terminated if there are no serious
complications, but it is essential that the family and medical professionals interact in order to treat such a pregnancy [20,21]. Spiramycin, a
macrolide that decreases transplacental transmission by reaching significant placental concentrations and has no effect in the presence of fetal
infection, is favored in cases of acute infection discovered within the first 18 weeks [22]. The combination of pyrimethamine, sulfonamide, and
folinic acid is the gold standard treatment when a transmitted infection is discovered after the 18th week. The teratogenic consequences of this
treatment make it inappropriate before the 14th week [21].

To highlight the significance of toxoplasma infection in pregnant women, which continues to be a major public health issue in underdeveloped
countries, we organized this study to show the data of pregnant women whom we followed for a long time.

Methods

This study comprised pregnant patients who were monitored between January 1, 2012, and December 31, 2012, at the Gynecology and Obstetrics
Polyclinic/Clinic and Infectious Diseases Polyclinic/Clinic of a Training and Research Hospital. T. gondii IgM, IgG and avidity tests which were
performed for pregnant women were evaluated retrospectively. According to the manufacturer's recommendations, the macro ELISA method was
used to examine anti-T. gondii IgM and IgG using the commercial kit Immulite® 2000 XPiTM Immunoassay System (Siemens, Germany). Index
values based on commercial kit Anti-T. gondii IgM, cases with index 1.1 were regarded as positive, those with index values between 0.9 and 1.1
were regarded as intermediate, and those with index 0.9 were regarded as negative. Anti-T. gondii 1gG cases with indices of 8 or higher were
regarded as positive, those with indices of 6.5-8 as intermediate, and those with indices 6.5 as negative. Patients with anti-T. gondii IgM and IgG
positivity were tested using an ELISA technique and an anti-T. gondii 1gG avidity kit (DIA. PRO, Milan, Italy). Low avidity is characterized by
an avidity index below 20, intermediate avidity is characterized by an avidity index between 21 and 29 (the “gray zone™), and high avidity is
characterized by an avidity index above 30. Two weeks later, gray zone findings were frequently reassessed. Results with a low repetition rate
were considered to have a low avidity. Anti-T. gondii 1gG avidity and anti-T. gondii IgM positivity findings are categorized by age groups, and
anti-T. gondii IgM positivity is also categorized by years.

Ethical approval
The research was approved by the Izmir Katip Celebi University (IKCU) Ethics Committee (IKCU Non-Invasive Clinical Research Ethics
Committee Decision Form: 0024/20.01.2022).
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Results

In the research, it came to light that 7480 pregnant women applied to our hospital and underwent anti-T gondii IgM and IgG testing during the
course of a 12-year period between 2010 and 2021. Anti-T. gondii IgM was discovered to be positive in 386 of the pregnant women. The rate of
overall T. gondii IgM seropositivity was found to be 5.16%. The patients were found to be 32.76 years old on average. The 18-28 age group was
shown to have the highest prevalence of anti-T. gondii IgM seropositivity (7.82%), and as people aged, this frequency gradually dropped (Table
1). According to the analysis done by year, the anti-T. gondii IgM seropositivity percentage was determined to be greater in 2016, 2012, and 2019
(Table 2).

Table 1. Distribution of anti-T.gondii IgM positive cases by age groups

Age groups Number of patients (n) Anti-T gondii IgM (+) (n) %
18-28 2326 182 7.82
29-38 4648 191 411
39-49 506 13 2.56
Total 7480 386 5.16

Table 2. Distribution of Anti-T gondii IgM positivity by years

Years Number of patients (n) Anti-T gondii IgM (+) (n) %
2010 585 32 5.47
2011 612 28 4.57
2012 626 37 5.91
2013 594 25 4.21
2014 635 34 5.35
2015 532 21 3.94
2016 702 44 6.26
2017 681 39 5.72
2018 674 33 4.89
2019 713 42 5.89
2020 504 19 3.76
2021 622 32 5.14
Total 7480 386 5.16

Both Anti-T. gondii IgM and Anti-T. gondii 1gG positive results were subsequently tested for 1gG avidity test in 373 patients. In 167 of these
patients, the 1gG avidity test revealed low levels. High risk for congenital toxoplasmosis was identified in 180 patients with low avidity as a result
of 1gG avidity and those with anti-T. gondii IgM positive/anti-T. gondii 1gG negative antibodies (Table 3).

Table 3. Distribution of Anti-T gondii IgM, Anti-T IgG positive and low avidity patient results by age groups

Age Anti-T gondii IgM (+) (n) Anti-T gondii IgM and 1gG (+) (n) Low avidity
(n) %
18-28 182 173 85 49,13
29-38 191 187 79 42,24
39-49 13 13 3 23,07
Total 386 373 167 44,77

Such individuals were referred to the Infectious Diseases Clinic for collaborative monitoring. High-risk cases were initiated on spiramycin 3x1
g/day after being informed about congenital toxoplasmosis, and amniocentesis was recommended after the 18th week of pregnancy. Independently
of amniocentesis, all pregnant women underwent ultrasound screening for abnormalities between 18 and 22 weeks' gestation. None of the
ultrasonographic findings, such as intrahepatic calcifications, hydrocephalus, intracranial calcifications, echogenic bowel, hepatosplenomegaly,
pleural-pericardial effusions, ascites placental thickening/ calcifications, hydrops fetalis and intrauterine growth restriction, that may be linked to
congenital T. gondii infection were observed in our cases.

Patients were informed of the potential hazards associated with the invasive technique of amniocentesis and why it was essential. 122 of these
individuals (n=180) who agreed to the procedure had amniocentesis with their informed permission. Amniocentesis-related problems didn't arise
in any of the patients. For a T. gondii PCR analysis, the obtained materials were transferred to the outer reference laboratory. Two of the patients
had T. gondii PCR results that were positive. Both of these patients opted termination after receiving thorough information on the toxoplasmosis
process, therapy, follow-up choices, and termination itself. In 120 individuals who had amniocentesis and were found to have negative T. gondii
PCR results, spiramycin medication was continued until the end of pregnancy, whereas it was refused by 58 patients.
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Discussion

The seroprevalence of T. gondii antibodies increases with age in humans. This condition; it varies greatly based on socioeconomic class, geographic
location, degree of education, personal hygiene, food preferences, host sensitivity, soil moisture status, and climatic circumstances. Seroprevalence
has decreased recently as a result of rising frozen meat consumption, improved sanitary conditions, and rising urbanization rates [23,24]. Many
studies have been conducted in our country investigating T. gondii seropositivity. According to current statistics, anti-T. gondii 1gG positive rates
range from 17.5% to 69.5%, while anti-T. gondii IgM positivity rates range from 0% to 5.4% [25]. There are geographical variations, but the
global frequency of acute infection in pregnant women is 1.1% [23].

In a Turkish facility, over a three-year period between 2012 and 2014, 37% of 1296 suspected toxoplasmosis patients had anti-T. gondii 1gG
positivity detected in their blood samples. Anti-T. gondii IgG and IgM antibodies were both found to be positive in 1.9% of the study's subjects.
Separate anti-T. gondii 1gG seropositivity was discovered in pregnant women to be 24.2%; concurrent anti-T. gondii IgM and 1gG seropositivity
was found to be 0.7%. No case had isolated IgM positivity. Thirteen pregnant women and 25 patients with probable toxoplasmosis underwent
anti-T. gondii IgG and IgM co-positivity tests, and only one from each group had low avidity found [26].

In our study, where a 12-year screening was performed, T. gondii IgM was found positive in 386 (5.16%) of a total of 7480 pregnant women. The
age range between 18 and 28 is the one where anti-T. gondii IgM seropositivity is most prevalent, and it has been seen that this frequency steadily
declines as people become older.

Numerous studies have demonstrated the value of initiating therapy as soon as possible (preferably within 3 weeks of seroconversion) to stop the
spread of infection and the emergence of congenital disease [27-30]. In all patients with suspected acute toxoplasma, we immediately began
spiramycin therapy. 180 of 373 individuals with both anti-T. gondii IgM and anti-T. gondii 1gG results were determined to be high risk. Of the 122
expecting mothers who consented to do amniocentesis, two had PCR results that were positive, and it was found that these expecting mothers
desired abortion. 120 pregnant women who tested PCR negative and 58 pregnant women who did not have an amniocentesis continued to receive
therapy until delivery.

The traditional trio of congenital toxoplasma infection includes hydrocephalus, cranial calcifications, and chorioretinitis. However, 90% of these
infants are asymptomatic at delivery. In two-thirds of congenital toxoplasmosis cases, it has been observed that ultrasonography cannot identify
any abnormalities [31]. The incidence of ventricular dilatation and cerebral calcification was found to be 6% in a research done in Europe. Poor
prognosis ultrasonography findings include severe ventricular dilatation, brain necrosis, rotational abnormalities, and microcephaly. Pregnant
women with the condition in the first trimester who did not receive therapy experienced more difficulties in their unborn children [32]. About 4%
of children with symptoms of congenital toxoplasmosis have hydrocephalus, which is by far the most severe sign [33].

Congenital infection prevalence and illness severity have considerably decreased in France and Austria as a consequence of advancements in
detection and treatment in recent years. In a retrospective analysis of 88 congenital toxoplasmosis cases, 51.1% of the patients had one or more
brain lesions, with cerebral nodular foci being the most prevalent kind of lesion In the course of our research, no followed fetus had any aberrant
ultrasonographic results [34].

Strengths and limitations

One of the study's advantages is the substantial number of expectant mothers included in it. Nonetheless, the results of the study could have been
slightly impacted by Syrian pregnant women because ethnicity was not taken into consideration. This represents a shortcoming in our study. In
Turkey, getting an avidity test might be challenging, particularly if you live outside of the big cities. In that regard, it might be seen as a helpful
study that provides insight into the topic. Because patient income levels are not taken into consideration, biases may arise when maternal and
perinatal data are generalized to the overall community. A longer-term surveillance of the offspring of spiramycin-treated expectant mothers would
have enhanced the strength of our research.

Conclusion

T. gondii is one of the most significant zoonotic agents due to the fact that it is widespread in both animals and humans, making its management
essential for maintaining public health. It still poses a hazard, despite the fact that its frequency has declined recently. Unfortunately, there is yet
no medicine that will completely eliminate the agent. The incomprehensible complexity of the infection process and immunopathogenesis still
remains. Therefore, it is crucial to develop new methods and medications, particularly for the detection and treatment of obstetrical and congenital
infections, in order to improve quality of life. Additionally, according to the results of our study, it was observed that acute toxoplasmosis is still
diagnosed at a considerable rate and the practice of educating expectant mothers on the matter should continue in order to enlighten and safeguard
them. The infestation of acute toxoplasmosis in pregnancy, which is still a public health issue, should not be disregarded. Prior to becoming
pregnant, any person who is contemplating motherhood and has never undergone a serological test should be examined.
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