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Abstract

Backgrounds Toxoplasma gondiiis a relatively common parasite with a global prevalence that can cause
toxoplasmosis. This infection usually does not have clear symptoms, so timely and accurate detection plays a
major role in the treatment of this disease. This study reviewed Toxoplasma antibodies dependent serologic tests
in pregnancy, assessing their diagnostic effectiveness to guide healthcare providers, particularly obstetricians and
gynecologists.

Methods In this systematic review and meta-analysis, we utilized four different databases for our search and adhered
to the PRISMA guidelines to collect pertinent studies in duration of 2000 to April 2024. After carefully evaluating

the inclusion/exclusion criteria list, we ultimately selected 67 qualifying studies for our analysis and subjecting the
obtained data to statistical scrutiny.

Results Data analysis revealed that the pooled seroprevalence of IgM anti-T. gondii among pregnant women

tested were 2.1% (95% Cl=1.67 to 3.03). Moreover, the weighted seroprevalence rate estimate of low IgG avidity in
IgM-positive pregnant women was 30% (95% Cl=28 to 31) and the seroprevalence of IgA in IgM-positive pregnant
women was 43% (95% Cl=18 to 70). Combining the IgG avidity test results with those of IgM and IgA can significantly
improve the accuracy of diagnosing recent and past Toxoplasma infections.

Conclusions This approach is particularly valuable for pregnant women, as it improves the reliability of serological
test outcomes and helps to provide timely treatment and mitigate irreversible complications associated with
toxoplasmosis.
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Backgrounds

Toxoplasmosis is a common disease between humans
and animals, which is caused by a eukaryotic parasite
from the phylum Apicomplexa called Toxoplasma gondii
(T. gondii). T. gondii can cause disease in humans by con-
suming meat (cysts), water, food, and contaminated soil
(oocytes) [1, 2].

About one-third of the world’s individuals have anti-
Toxoplasma antibodies in their blood [3]. T. gondii infec-
tion can range from asymptomatic disease in individuals
with complete immunity to severe cases in individuals
with weak immune systems [4]. Also, about 200,000 cases
of toxoplasmosis occur during pregnancy [4].

In the initial infection, if T. gondii is transmitted
through the placenta, it can lead to irreparable conse-
quences in the fetus [5]. The stage of pregnancy at which
the infection occurs is the primary determinant of the
risk of fetal harm [6]. Past maternal infection with para-
sites has no effect on fetal development [5]. Fetal infec-
tion occurs when the parasite is present in the mother’s
blood and before the appearance of anti-T. gondii anti-
bodies [7].

The most serious consequence of toxoplasmosis occurs
in the first and second trimesters during pregnancy and
causes vertical transmission to the fetus [8, 9]. The rate of
this form of the disease is 1-14 cases per 10,000 pregnan-
cies [10]. Congenital infected babies can show specific
signs and symptoms such as hydrocephalus, microceph-
aly, chorioretinitis, brain calcification, mental disorders,
movement, and seizures [11, 12]. The parasite strain can
have a great impact on the clinical condition of the baby
or fetus [13].

Evaluation of antibodies is common in the diagnosis
of toxoplasmosis, but it is relatively difficult to diagnose
it quickly and definitively [14, 15]. Serological methods
are common in the diagnosis of toxoplasmosis, but the
results of these methods collect indirect information that
must be interpreted carefully. A positive serological test
(IgG, IgM, and IgA) alone does not indicate an existing
infection, as Toxoplasma antibodies are present in the
blood of many humans for various reasons [16]. On the
other hand, to prove the acute disease of toxoplasmosis,
the high level of toxoplasma antibody in the blood is not
enough, although it is a suitable guide for diagnosis eval-
uations. Sometimes, for various reasons, only antibodies
evaluation is not useful for the acute stages of T. gondii,
including long-term responses, delay in the production
of these antibodies, or non-specific polyclonal responses
against various factors [17, 18].

In recent years, the discovery of the IgG avidity ELISA
method, which only evaluates IgG class antibodies, is a
suitable solution for differentiating between acute and
chronic 7. gondii infections. At the beginning of the infec-
tion, the affinity of the antibody to bind to the antigen is
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in a low avidity (Acute toxoplasmosis). With the continu-
ation of the infection, the tendency these antibodies to
bind to the antigen of the T. gondii parasite increases and
is in a high avidity, which is a sign of a long-term infec-
tion [10, 19].

This study aims to investigate serology tests related to
T. gondii and pregnancy, determine the effectiveness of
these tests in diagnosis, and inform healthcare providers,
including obstetricians and gynecologists.

Methods

Study design and search strategy

Search based on keywords Toxoplasma infection, Toxo-
plasma gondii, T. gondii, pregnancy, Toxoplasma anti-
bodies (IgG, IgM, and IgA), IgG avidity, congenital,
diagnosis and “AND’, “OR” operators by two independent
reviewers (M.T and B.B) in four databases (PubMed, Sco-
pus, Web of Science and Google Scholar) in duration of
2000 to April 2024 were performed. Based on PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analysis) principles, two independent reviewers
screened titles and abstracts against predefined inclu-
sion criteria (Fig. 1). In the case of disagreement on the
eligibility of the two authors, the third author made the
final decision (S.A.H). Potentially eligible studies were
retrieved, and M.T and B.B independently assessed
them for final inclusion (Fig. 1). Conflicts were resolved
through discussion or consultation with a third reviewer
(S.A.H). Furthermore, End Note 21 software was used for
initial screening to remove duplicates and assist in title/
abstract screening.

Quality assessment

The quality of reporting in the studies was evaluated
using the Standardized Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) check-
list, which was completed by two authors (M.T and B.B)
[20]. The checklist consists of six main sections (Title
and Abstract, Introduction, Methods, Results, Discus-
sion, and Other Information) and evaluates various
aspects of study design, methods, and reporting, such
as sample size, statistical tests, and limitations. Based
on the STROBE assessment, we categorized the studies
into three quality levels: low (scores below 16.5), moder-
ate (scores ranging from 16.6 to 25.5), and high (scores
between 25.6 and 34). The articles included in this study
were found to be of acceptable quality.

Inclusion and exclusion criteria

Inclusion criteria included (1) cross-sectional studies on
Toxoplasma 1gG avidity and pregnancy; (2) articles avail-
able from 2000 to April 2024; (3) English text of studies;
and (4) human studies. Exclusion criteria included (1)
Studies in languages other than English; (2) unrelated
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Fig. 1 Flow diagram of the study process based on PRISMA statement

articles on Toxoplasma 1gG avidity and pregnancy; and
(3) lack of access to the full text of the article.

Data extraction

Two authors (M.T and B.B) thoroughly examined the
selected articles and extracted relevant data and S.A.H
resolved disagreements consensus. Primary outcomes
including: The name of first author and the publication
year of paper, as well as Secondary outcomes such as
country, mean age of participants, total sample, number
and percentage of positive IgM, and number of low avid-
ity index. Moreover, no automation tools were used for

data extraction. Finally, a baseline table based on study
characteristics was designed.

Statistical analysis

In our study, StatsDirect statistical software package ver-
sion 2.6.1 was used for data meta-analysis. Cochrane
test based on X2 (Q) test and I? index was used to show
heterogeneity between studies [21]. The results from
the individual studies were combined using a random
effects model. A forest plot was utilized to display the low
IgG avidity of toxoplasmosis in pregnant women across
each study, as well as to calculate the overall pooled
seroprevalence estimate of the studies included in the
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meta-analysis. Additionally, we performed funnel plots
and Egger’s regression test to assess publication bias (PB)
and statistical significance [22], respectively. This study
was registered in the open-access online database PROS-
PERO (International Prospective Register of Systematic
Reviews) with code CRD42024542274.

Results

After an initial search based on keywords from 4 inter-
net databases, a total of 2460 studies were obtained.
After screening and removing duplicates, 67 studies
were eligible in the study based on inclusion and exclu-
sion criteria. Analysis of heterogeneity (95.7%, 95%
CI=95.2-96.1%, P value <0.001) demonstrated heteroge-
neity between included studies in this systematic review
since we selected a random effect for obtaining estima-
tion of results. Data analysis in this study, the pooled
seroprevalence of low avidity in pregnant women with
suspected acute toxoplasmosis (IgM+) was 30% (95%
CI=28 to 31) (Fig. 2). The results of Egger’s test (Egger
bias=1.11, 95% CI = -1.79 to 4.02, P=0.447) do not show
a significant publication bias in low avidity in IgM-pos-
itive pregnant women (Fig. 3). The analysis results in
different groups showed that the overall seroprevalence
of IgG antibodies in pregnant women in this study was
39% (95% CI=35 to 43). In addition, the pooled serop-
revalence of IgM antibodies in these individuals was
2.3%. (95% CI=1.67 to 3.03). The pooled seroprevalence
of IgA antibodies during pregnancy with suspected acute
toxoplasmosis (IgM+) was estimated to be 43% (95%
CI=18 to 70) (Table 1). More information is available in
Table 2. The mean age of the individuals involved in the
study was 28.2 years. In total, studies were conducted in
36 countries. The number of studies conducted in Asia,
Europe, America, and Africa was 25, 23, 10 and 9 studies,
respectively. The most studies conducted in Asia, Europe,
America, and Africa were in Iran (n=9), Turkey (n=8),
Brazil (n=8) and Egypt (n=3), respectively.

Discussion

T. gondii is a highly significant opportunistic pathogen
in humans, posing a silent threat to many populations
globally, and the differential diagnosis of recent infec-
tion from past infection during pregnancy is a great chal-
lenge [7]. Toxoplasmosis presents a notable risk during
pregnancy, as it endangers the developing fetus. This
parasite breaches the placental barrier, leading to fetal
involvement and potentially resulting in adverse out-
comes. The likelihood of infection transmission from
mother to child escalates with pregnancy stage, under-
scoring the need for preventive measures and vigilance in
monitoring throughout gestation. Scientific studies con-
sistently demonstrate that Toxoplasma infection height-
ens the risk of miscarriage, emphasizing the critical role
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Fig. 3 Bias assessment plot based on standard error in pregnant women with acute toxoplasmosis (low IgG avidity in IgM+)

Table 1 Pooled seroprevalence of acute and chronic toxoplasmosis (IgM+, IgG+, and IgA+) in pregnant women

Pooled seroprevalence Pos. samples/total samples

Pooled. P (95% Cl)

Heterogeneity Publication Bias

Q 1? df Pvalue Egger Pvalue
IgG (CT) in pregnant women 63,317/191,413 39.00 (35.00-43.00)  14581.13  996% 58 <0.001 511 0.088
IgM (AT) in pregnant women 3099/204,208 2.30(1.67-3.03) 3829.05 987% 48 <0.001 452 <0.001
IgA in pregnant women with AT~ 142/370 43.00 (18.00-70.00) 193.06  96.4% 7 <0001 5.15 0.326

CT: Chronic toxoplasmosis, AT: Acute toxoplasmosis

of proper prenatal care and condition management [16,
17]. The United Nations (UN) focus on preventing pre-
ventable deaths before 2030 is in line with sustainable
development programs. By improving the conditions
of mother and baby, these programs greatly reduce the
mortality and adverse consequences of toxoplasmosis in
babies and children. Since the lack of early and accurate
diagnosis of toxoplasmosis during pregnancy may have
irreparable consequences for the fetus or newborn, it
seems that the effort to find a group of serological tests
that have the maximum efficiency for distinguishing
recent infection from chronic seems necessary. Classifi-
cation of included studies in this review showed that 67
collected studies were conducted in 36 countries. The
low number of countries indicates that the avidity-based

toxoplasmosis-screening programs is not widely imple-
mented. Countries have different policies regarding
screening for toxoplasmosis in pregnant women. In
France, Italy, Austria, Lithuania, and Slovenia, manda-
tory screening is performed on pregnant women [88], but
in some other countries, such as the United States [89]
or Canada [90], and other countries, they do not recom-
mend this screening.

Based on the results of this systematic review, it was
observed that IgG antibodies were prevalent in 39%
of pregnant women. Notably, IgG antibodies typically
appear in the bloodstream approximately 14 days after
infection, with their maximum concentration occur-
ring at 3 months. Subsequently, the antibody levels often
decline but remain detectable throughout an individual’s
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ID First author and References Year Country Continent Mean Qual- Total N. N.lgM+ N.IlgA+ N.Low
Age ity sample IgG + (%) (%) (%) IgG avid-

score ity (%)

1 Aueretal. [23] 2000 Austria Europe N.M 19 138 138 (100) 7 (48.5) 59(42.7) 40(289)

2 Liesenfeld et al. [24] 2001 Germany Europe N.M 20 125 125 (100) 1(744) N.M 16 (12.8)

3 Montoya et al. [25] 2002 USA America N.M 19 127 N.M 9(77.9) N.M 14(11)

4 Alvarado-Esquivel et al. [26] 2002 Germany Europe N.M 24 64 64 (100) 64 (100) N.M 8(12.5)

5 Reisetal [27] 2006  Brasil America NM 27 6700 N.M 168 (2.5) N.M 40(0.5)

6 Candolfi et al. [28] 2007 France Europe N.M 22 91 55 (60.4) 36 (39.5) 24 (26.3)  36(39.5)

7 Igbal etal. [29] 2007 Kuwait Asia 27 25 224 119 (53.1) 31(13.8) N.M 9 (4)

8  Barbosa et al. [30] 2009  Brasil America 29 30 190 126 (66.3) 1(0.52) N.M 0(0)

9  De Paschale et al. [31] 2008 ltaly Europe N.M 28 3426 737 (21.5) 42 (1.2) N.M 8(0.2)

10 Ribeiro et al. [32] 2008 Brasil America 29 29 832 625 (75.1) 17 (2) N.M 1(0.12)

11 Alvarado-Esquivel et al. [33] 2009 Mexico America 245 27 439 36(8.2) 10(2.3) N.M 0(0)

12 Gay-Andrieu et al. [34] 2009 France Europe N.M 31 730 153 (21) 45 (6.1) N.M 84 (11.5)

13 Vazetal. [35] 2010 Brasil America 258 24 20,389 10,806 (53) 664 (3.2) N.M 47(0.23)

14 Tutarlligi et al. [36] 2010 SaudiArabia  Asia 24.8 26 160 118 (73.7) 74 (46.3) N.M 57 (35.6)

15 Sageletal.[37] 2011 Austria Europe 278 29 92,365 28,633 (31) 222(0.2) N.M 66 (0.07)

16 Varol et al. [38] 2011 Turkey Europe 27.8 21 1333 426 (31.9) 8(1.35) N.M 0(0)

17 Pour Abolghasem et al. [39] 2011 Iran Asia N.M 25 225 168 (65.8) 124 (55.5) NM 16 (7.1)

18 Yamadaetal. [12] 2011 Japan Asia N.M 30 146 146 (100) 46 (100)  NM 51(34.9)

19 Nisii et al. [40] 2012 ltaly Europe 36 26 1424 85 (5.9) 29 (2) 20 (1.4) 20 (1.4)

20 ElDeebetal [41] 2012 Egypt Africa 264 22 323 218 (67.4) 9(2.8) N.M 1(0.3)

21 Lopes-Mori et al. [42] 2013 Brasil America 25 27 2226 1151 (51.7)  29(1.3) N.M 0(0)

22 Uysal etal. [43] 2013 Turkey Europe 30 25 4651 1871(39.9) 48(2.5) N.M 1(0.2)

23 Nowakowska et al. [44] 2014 Poland Europe 28.7 29 8281 3364 (406) 808 (9.7) N.M 282 (3.4)

24 Andiappan et al. [45] 2014 Myanmar Asia 294 28 215 65 (30.2) 1(04) N.M 0(0)

25 Emelia et al. [46] 2014  Malaysia Asia N.M 22 281 94 (33.5) 5(1.8) N.M 0(0)

26 Andiappan et al. [45] 2014 Malaysia Asia 30 26 219 87(39.7) 6(2.7) N.M 0(0)

27 Andiappan et al. [47] 2014 Thailand Asia 295 28 760 167 (22) 23 (3) N.M 0(0)

28 Doudou et al. [48] 2014 Congo Africa 28 31 781 387 (49.5) 17 (4.4) N.M 2(0)

29 Hungetal. [49] 2015 Taiwan Asia 309 30 104 7(6.7) 1(0.9) N.M 0(0)

30 Parlak et al. [50] 2015 Turkey Europe N.M 25 9156 N.M 99 (1.1) N.M 35(0.3)

31 GontijodaSilvaetal. [51] 2015 Brasil America N.M 28 487 307 (63) 26 (5.3) 4(0.8) 6(1.3)

32 AlSaidietal. [52] 2015 Iraq Asia N.M 28 80 77 (96.2) 5(6.2) N.M 5(6.2)

33 Nasiretal.[53] 2015 Nigeria Africa 30 24 360 144 (40) 32(89) N.M 26(7.2)

34 El-Balietal. [54] 2016 Egypt Africa N.M 26 2247 487 (21.7) 7(0.3) N.M 4(0.17)

35 Akhlaghietal. [55] 2016 Iran Asia N.M 30 468 86 (18.3) 9(1.9) N.M 7(1.4)

36 Abazajetal. [56] 2016 Albania Europe 27 27 152 48 (31.6) 9(5.9) N.M 3(1.9)

37 Smetsetal. [57] 2016 France Europe N.M 22 117 117 (100) 117(100)  9(7.6) 27 (23)

38 Van Enter et al. [58] 2017  Myanmar Asia 35 28 199 63 (31.7) 3(1.5) N.M 0(0)

39 Sirinetal. [59] 2017 Turkey Europe 30.7 25 7513 2427 (32.3) 138(1.9) N.M 6 (0.07)

40 Laboudi et al. [60] 2017 Morocco Africa N.M 29 128 54 (42.1) 5(3.9) N.M 0(0)

41 Hamed et al. [61] 2017 Egypt Africa N.M 28 180 31(17.2) 14(7.7) 9(5) 10 (5.5)

42 Naghili et al. [62] 2017 lran Asia NM 26 391 267 (68.3)  65(16.6) N.M 2(0.7)

43 Berredjem et al. [63] 2017 Algeria Africa 325 27 143 57 (39.8) 27 (18.8) 7 (4.8) 9(6.2)

44 Khademi et al. [64] 2019 lran Asia 27 22 360 100 (27.8)  3(0.8) N.M 3(0.8)

45 Roozbehani et al. [65] 2018 Iran Asia N.M 26 2120 1362 (64.2) 40(1.9 N.M 15(0.7)

46 Gurlek et al. [66] 2019 Turkey Europe N.M 30 3490 1176 (33.6) 29(0.8) N.M 1(0.02)

47 Oliveira et al. [67] 2019  Brasil America 25 28 196 133 (67.9) 3(1.5) N.M 0(0)

48 Sharifi et al. [68] 2019 Iran Asia 25 26 250 58(23.2) 18(7.2) N.M 10 (4)

49 Rahmati-Balaghaleh et al. [69] 2019 Iran Asia N.M 29 208 88 (42.3) 33(15.8) N.M 524)

50 Donadono et al. [70] 2019 ltaly Europe N.M 30 1159 778 (67.1) 381(328) NM 220(18.9)

51 Tawfigetal. [71] 2019 Irag Asia 30 25 180 64 (35.5) N.M N.M 0(0)

52 Vueba et al.[72] 2020 Angola Africa 30 28 878 346 (39.4) 2(0.2) N.M 0(0)
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ID Firstauthor and References Year Country Continent Mean Qual- Total N. N.lgMm+ N.lgA+ N.Low
Age ity sample 19G + (%) (%) (%) 1gG avid-

score ity (%)

53 vander Colfetal. [73] 2020 Namibia Africa 27 28 344 9(261) 1(0.3) N.M 0(0)

54 Khan et al. [74] 2020 India Asia 28 26 594 162 (27) 3(0.5) N.M 3(0.5)

55 Avcioglu et al. [75] 2020 Turkey Europe 30 25 3607 702 (19.1) 50(1.3) N.M 7(0.19)

56 Oliveira et al. [76] 2020 Brasil America 26 29 1716 468 (27) 92 (5.3) N.M 13(0.75)

57 Sultanetal. [77] 2021 Iraq Asia 204 24 305 32(104) 2(0.6) N.M 9(2.9)

58 Amirietal. [78] 2021 Iran Asia N.M 29 264 79 (28.4) 4(1.5) N.M 4(1.5)

59 Yeneretal [79] 2021 Turkey Europe 264 30 2317 607 (26.1) 80 (3.4) N.M 30 (1.29)

60 Skvarc et al. [80] 2022 Slovenia Europe N.M 28 17,990 2339(13) 179 (0.9) N.M 126 (0.7)

61 Tifekcietal. [81] 2022 Turkey Europe 276 26 1294 263 (20.3) 14(1.1) N.M 4(0.3)

62 Karamat et al. [82] 2022 Pakistan Asia 26.8 24 336 126 (37.5) 4(1.2) N.M 0(0)

63 Mihu et al. [83] 2022 Romania Europe 294 30 1317 607 (46) 54 (4.1) 10(0.7)  4(03)

64 Shabanian et al. [84] 2023 Iran Asia N.M 28 191 88 (46.1) 11 (5.8) N.M 0(0)

65 Naheen et al. 2016 Bangladesh  Asia N.M 27 39 33(84) 6(15.4) N.M 4(10.2)

[85]
66 Kodym et al. [86] 2023 Czech Europe 315 26 141 81(57) 27 (19) N.M 11(7.8)
Republic
67 lkutaetal. [87] 2023 Japan Asia N.M 29 100 70 (70) 37 (37) N.M 28 (28)

lifetime. In the context of toxoplasmosis screening pro-
grams (prevent and control), the absence of IgG antibod-
ies before pregnancy and the positivity of these antibodies
during pregnancy can be a warning signal for potentially
in the diagnosis of acute toxoplasmosis [91].

Analysis of our study showed that only 30% of pregnant
women with positive IgM (suspected acute toxoplasmo-
sis) had low IgG avidity, indicating that the false posi-
tives of this test are very significant. IgM antibodies can
be measured about 7 days after acute infection, and they
are among the first antibodies to appear in the blood. The
titer of these antibodies reaches its maximum value after
1-3 months and then slowly decreases until 9 months
until it becomes undetectable. However, in 9 to 27% of
infected individuals, IgM antibodies persist in the blood
for 2 years or more [92, 93].

False-positive outcomes in IgM tests can occur due
to various factors, including Autoimmune antibodies,
such as rheumatoid factor (RF) and antinuclear anti-
bodies (ANA), acute viral infections, non-specific bind-
ing in laboratory conditions, also known as the prozone
phenomenon, different sensitivity of diagnostic kits, and
severe hemolytic and lipemic samples. Therefore, these
reasons can lead to misinterpretation, inappropriate use
of medication, and sometimes worry about the decision
to have an abortion [1, 3, 7].

A positive result for IgM antibodies suggests the likeli-
hood of an acute infection. Scientific studies consistently
show that when IgG avidity measurements are combined
with sensitive tests for Toxoplasma-specific IgM anti-
bodies, it leads to the most precise diagnoses of acute
toxoplasmosis [94]. Measuring IgG avidity is because
the affinity of IgG antibodies to their target antigens

increases over time after infonecit [95]. The strength of
antibody binding can be measured using ELISA with a
washing step and neutralizing buffer (such as urea) to
remove low-affinity antibodies. The benefits of using this
method in pregnant women include reduced need for
frequent follow-ups, eliminating the need for PCR test-
ing of amniotic fluid, avoiding unnecessary treatment
with spiramycin or other drugs, and lowering costs [96,
97]. Numerous studies have demonstrated that IgG avid-
ity is a valuable tool for distinguishing between acute
and chronic toxoplasmosis with high sensitivity and
specificity.

One limitation of this method is its ability to accu-
rately diagnose active toxoplasmosis in individuals with
compromised immune systems [1, 16]. Also, in some
individuals, low or intermediate IgG avidity may remain
for months to more than a year due to differences in the
maturation of immune system responses [60, 98]. There-
fore, the IgG avidity test lonely should not be decisive in
the decision for recent infection. Because it may confuse
the diagnosis of the stage (acute or chronic) of the disease
[95]. To confirm the recent infection, a test panel is essen-
tial to make the necessary decisions and management
about the conditions of pregnant women. Performing
low avidity tests and reports in the early months of preg-
nancy should be more accurate and sensitive. Recently,
numerous researches have been conducted on the design
of IgG avidity diagnostic kits using recombinant and chi-
meric antigens. However, the antigen combination that
is a definitive marker for differentiating between acute
and chronic toxoplasmosis has not yet been discovered.
Nevertheless, studies have emphasized the use of recom-
binant and chimeric proteins for maximum detection
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efficiency. To increase the specificity of the avidity test
and eliminate the mentioned disadvantages, it is possible
to achieve higher confidence by making changes in the
protocols of the test, such as changing different dilution,
which affects the results of the avidity test [14, 19, 99].

The analysis of the results of this systematic review
showed that the amount of IgA in pregnant women sus-
pected to acute toxoplasmosis (IgM positive) is 43%. The
kinetics of IgA production is similar to IgM and after
that, it reaches its peak and remains positive for longer
time (usually 6-7 months) [100].

The simultaneous presence of anti-Toxoplasma IgA
with IgM probably indicates an acute infection, because
the production of this antibodies during acquired immu-
nity is not common, furthermore, it is rarely seen in
chronic toxoplasmosis infection.

Our study shows that the presence of IgA antibodies
in pregnant women, in the context of a serological panel,
can significantly help in distinguishing between acute
and chronic infection compared to patients without these
antibodies. Similar to the results reported in this system-
atic review, several researchers have found that the Toxo-
plasma 1gA assay is useful for differentiating the stages
of infection during pregnancy [8, 11]. However, in some
other studies, they have found that due to insensitivity
and long reaction time, IgA assay is not a reliable indica-
tor for detecting the stages of infection [7, 101]. However,
the use of Toxoplasma IgA in the diagnosing of recent
infection is controversial.

A study by Olariu et al. (2019) discovered that women
who were positive for both anti-Toxoplasma IgA and IgM
antibodies were four times more likely to have recently
contracted the infection compared to those who were
only positive for IgM antibodies [102]. According to
these findings, including the Toxoplasma IgA antibodies
test as part of the standard serological panel used to diag-
nose toxoplasmosis increases the accuracy of detecting
recent infections.

Conclusions

In summary, the findings from this review emphasize the
significance of addressing hurdles related to consistent
screening practices and accurate differentiation between
recent and past Toxoplasma infections during pregnancy.
By combining IgG avidity assessments with sensitive
IgM testing and IgA, we have the potential to precisely
identify acute infection stages. Furthermore, ongoing
advancements in diagnostic methodologies, especially
with molecular technologies and comprehensive anti-
bodies analyses, hold promise for enhancing clinical
approaches in managing the complex challenges posed
by toxoplasmosis in pregnant women.
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