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Objective: Antenatal screening programs are highly recommended to limit maternal and neonatal infections such as toxoplasmosis 
and rubella. This study aimed to assess the seroprevalence of maternal toxoplasma and rubella among pregnant women tested during 
antenatal screening at the King Abdulaziz University Hospital, Saudi Arabia.
Methods: This descriptive cross-sectional study targeted pregnant women attending the King Abdulaziz University Hospital, Jeddah, 
Saudi Arabia, during the period of 2019–2022 for antenatal follow-up. This study included 3653 pregnant women who attended an 
antenatal screening. The clinical consequences of pregnancy were evaluated and categorized into six main categories based on the 
related complications and comorbidities of the pregnant women. The data were analyzed using the SPSS program as a descriptive 
statistic, and an ANOVA was used to test the associations.
Results: The study findings showed that 12% of women were seropositive for toxoplasmosis and 71.4% were seropositive for rubella, 
and it found that almost all women (except two) were seronegative for Toxo IgM (immunoglobulin M) and rubella IgM, which 
indicates the absence of recent infections during the pregnancy. Approximately 19% and 4% of women who had no comorbidities 
experienced complicated pregnancies and delivery, respectively. Moreover, 1.3% of the pregnant women had comorbidities, compli-
cated pregnancies, and problems during delivery. The mean Toxo IgG level was significantly higher in women with normal 
pregnancies than in those with other pregnancies. Rubella immunoglobulin levels did not significantly correlate with pregnancy or 
delivery problems.
Conclusion: The seropositivity prevalence of toxoplasma Ig M and rubella Ig M were very low at the King Abdulaziz University 
Hospital, Saudi Arabia, indicating absence of current infections. However, the benefits of routine antenatal screening in pregnant 
women remain unclear. This study was conducted at one hospital, with a limited sample of participants, and did not yield adequate 
evidence to recommend a broader implementation of antenatal testing for toxoplasmosis and rubella.
Keywords: antenatal screening, toxoplasmosis, rubella, Saudi Arabia

Introduction
Toxoplasmosis is a disease caused by the obligate intracellular protozoan Toxoplasma gondii and poses a global threat to 
human health. It is transmitted mainly through primary maternal infection during pregnancy, and rarely from preconcep-
tion infection or reactivation of latent infection in immunodeficient pregnant women.1 Prevention of toxoplasmosis 
during pregnancy is based on prenatal screening and precautions to limit further negative consequences of infection on 
the mother or fetus.2

Prevention of toxoplasmosis and rubella during pregnancy is based on prenatal screening and vaccination to 
limit further negative consequences of the infection on mother or fetus.2 It was reported that congenital rubella 
syndrome could be prevented by postpartum immunization, and it was established as an effective strategy for 
prevention among high-risk women. Toxoplasmosis infection during pregnancy could be associated with negative 
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outcomes such as subclinical infection of intrauterine fetuses.3 In the US and Europe, the incidence of toxoplas-
mosis affects about 1 to 5 out of the 10,000 live births. Neonatal screening can identify the majority of cases, 
according to later research from Denmark and Poland.4 On the other hand, reports from numerous developed 
countries, including Canada and the US, revealed that universal prenatal rubella screening and postpartum 
immunization are advised for women who test negative for the disease. Although there are screening programs 
for expectant mothers in many underdeveloped nations, the coverage varies greatly.5,6 The screening for infection 
is conducted twice or thrice during pregnancy to early detect infections that could harm the mother and fetus.7

A study conducted in Saudi Arabia showed that the prevalence of rubella among pregnant women is high.8 

Toxoplasmosis and rubella are maternal infections that can infect the fetus, cause abortion, provoke teratogenic effects 
on developing embryos, cause congenital anomalies, and sometimes lead to life-threatening conditions.1 Furthermore, 
a study conducted in Iraq, a neighboring country of Saudi Arabia, showed that the presence of maternal immune response 
to infections during pregnancy could result in abortion.9

Routine prenatal screening and postnatal rubella immunization programs have been highly recommended since the 1970s 
to decrease the incidence of toxoplasmosis and rubella infections during pregnancy.2 Thus, this study aimed to assess the 
necessity of screening for maternal toxoplasmosis and rubella among pregnant women undergoing antenatal screening at King 
Abdulaziz University Hospital, Saudi Arabia. By investigating the prevalence of these infections among pregnant women and 
analyzing their association with adverse pregnancy outcomes, this study aimed to provide valuable data that can inform health- 
care policies and practices, ensuring the well-being of both mothers and their unborn children in the local context.

Materials and Methods
Study Design
This retrospective descriptive study was conducted at King Abdulaziz University Hospital, a tertiary referral hospital in 
the western region of Saudi Arabia, in Jeddah City.

This study design was similar to other previous studies conducted in different regions in Saudi Arabia.10,11

Study Setting and Period
This study was conducted at the King Abdulaziz University Hospital in Jeddah, Makkah, Saudi Arabia. Records of 
women who attended antenatal care between 2019 and 2022 were included in the study.

Sampling and Sample Size
All the women who underwent antenatal follow-up at the hospital during the study period were included in this 
retrospective study. A total of 3653 pregnant women screened for toxoplasmosis and rubella at the hospital were 
included in this study. Screening for toxoplasmosis and rubella during pregnancy is a routine investigation for 
pregnant women to ensure the safety of pregnancy and delivery. Enzyme-linked immunosorbent assay (ELISA) is 
used to detect antibodies against infections during the first trimester of pregnancy. Blood samples for toxoplasmosis 
and throat or blood samples were used to detect rubella during pregnancy, based on the Ministry of Health protocol for 
screening. Screening refers to a single test for toxoplasmosis and rubella that is routinely performed in pregnant 
women.

Data Collection
Data, including the incidence of maternal toxoplasmosis and other related maternal infections, were collected retro-
spectively from hospital records. In addition, the clinical outcomes of pregnancy were identified and grouped into six 
main categories based on the complications and comorbidities of pregnant women.

Data Analysis
The Statistical Package for the Social Sciences (SPSS) (IBM Corp., Armonk, NY, USA, 2021), version 26 was used to 
conduct a detailed analysis of the acquired data. The dataset was thoroughly analyzed using descriptive statistics, which 
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included frequencies and percentages. This study also explored the complex connections between maternal infection and 
clinical pregnancy outcomes. Analysis of variance (ANOVA) was used for all the analyses. The investigation of possible 
correlations and differences between maternal infections and a variety of crucial clinical outcomes of pregnancy was 
made possible using this statistical technique.

Results
All 3653 pregnant women who underwent prenatal screening between 2019 and 2022 were included in this study. Their 
ages ranged from 31.1 (±6) years on average, which was normally scattered. Table 1 demonstrates the level of diagnostic 
parameters within the recommended cutoff points among pregnant women. ToxoIgM, IgG, and rubella IgG were the 
most frequently tested parameters among pregnant women, while only a small fraction of women were tested for other 
parameters. Almost all included women were tested for Toxo-M and Toxo-G. Regarding rubella Ig G antibodies, 94% of 
the pregnant women were tested for rubella IgG, while only 2.7% were tested for rubella-M (Table 2). For other 

Table 1 The Distribution of Clinical Diagnostic Parameters of the Included Pregnant Women

Characteristics Number of 
Tested 

Women

Low Normal High

F % All 
Women 
(n=3653)

% of 
Tested 

Women

F % All 
Women 
(n=3653)

% of 
Tested 

Women

F % All 
Women 
(n=3653)

% of 
Tested 

Women

IgG 15 1 0.03 6.6 10 0.27 66.7 4 0.11 26.7

IgA 14 – – – 9 0.25 64.3 5 0.14 35.7

IgM 13 2 0.05 15.3 7 0.19 0.19 4 0.11 30.8

Abbreviations: IgG, Immunoglobulin G; IgM, Immunoglobulin M; IgA, Immunoglobulin A; F, Frequency.

Table 2 Prevalence of Seropositivity of Toxoplasmosis and Rubella Among All Pregnant Women 
(n = 3653)

Infection Frequency % of All Women (n=3653) % of Tested Women

Toxo-G Positive 439 12.0 12.0

Negative 3213 88.0 88.0

Not tested 1 0.02 –

Rubella-G Positive 2608 71.4 71.4

Negative 1043 28.6 28.6

Not tested 2 0.05 –

Toxo-M Weak positive 2 0.06 0.06

Equivocal 4 0.11 0.11

Grey zone 1 0.03 0.03

Negative 3646 99.8 99.8

Rubella-M Positive 0 0 0

Negative 100 2.7 100.0

Not tested 3553 97.3 –

Abbreviations: IgG, Immunoglobulin G; IgM, Immunoglobulin M; IgA, Immunoglobulin A.
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parameters, the proportion of tested women ranged from 8.2% to 0.01% (Table 1). Among the women tested, the 
majority were within the normal range of immunological and hormonal parameters.

Table 2 illustrates that almost all women were seronegative for Toxo-M and rubella-M, indicating the absence of 
recent infections with these microorganisms among pregnant women. In terms of Ig G antibodies, 12% of pregnant 
women tested positive for Toxo-G, whereas 71.4% tested positive for rubella-G.

Table 3 shows the six categories of clinical outcomes of pregnancy based on comorbidities, pregnancy complications, 
and course of delivery. It shows that the majority of women (75.9%) experienced normal prenatal and natal conditions 
either in the presence or absence of other chronic diseases. About 18.7% and 4.1% of participants experienced problems 
during pregnancy and delivery, respectively, in the absence of chronic diseases, while 1.3% of those with chronic 
diseases have experienced problems during labor, in addition to the problems in delivery and pregnancy.

Table 4 shows the differences between certain clinical parameters among pregnant women based on the course of 
pregnancy and/or delivery. When categorical variables of the diagnostic parameters (normal/abnormal) were used to 

Table 3 Clinical Outcomes of the Pregnant Women Based on Comorbidities, Pregnancy Complications, and 
Course of Delivery (n = 785)

Outcomes Frequency Incidence Proportion (%)

Normal pregnancy or spontaneous delivery with good general health 158 20.1

Normal pregnancy or spontaneous delivery with chronic illness 431 54.9

Normal pregnancy with cesarian operation 7 0.9

Problems in pregnancy 147 18.7

Problems in delivery 32 4.1

Abnormal pregnancy or delivery with comorbidities 10 1.3

Table 4 Difference Between Certain Clinical Parameters Among Pregnant Women Based on the Course of Pregnancy and Delivery

Clinical Parameters Problems in the Pregnancy (Regardless of Presence of Comorbidities 
or Complicated Delivery)

N Mean t-test P-value

Age Normal pregnancy 628 31.6 0.21 0.834

Complicated pregnancy 157 31.5

Toxo-G Normal pregnancy 628 2.1 2.06 0.040*

Complicated pregnancy 157 1.3

Rubella- G Normal pregnancy 626 34.1 1.24 0.217

Complicated pregnancy 157 29.1

Clinical Parameters Problems in the Pregnancy and/or Delivery N Mean t-test P-value

Age Normal pregnancy and delivery 596 31.6 −0.18 0.861

Complicated pregnancy or delivery 189 31.7

Toxo-G Normal pregnancy and delivery 596 2.2 2.15 0.032*

Complicated pregnancy or delivery 189 1.2

Rubella- G Normal pregnancy and delivery 594 33.8 0.76 0.445

Complicated pregnancy or delivery 189 30.9

Note: *Significant. 
Abbreviations: IgG, Immunoglobulin G; IgM, Immunoglobulin M; IgA, Immunoglobulin A.
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detect statistically significant associations, no significant differences were detected using the chi-squared test. However, 
comparing the means of some important clinical parameters based on pregnancy and/or delivery status using a t-test 
identified significant differences between the groups.

Regardless of delivery and general health condition, the mean Toxo-G level was significantly higher in women with 
normal pregnancies than in those with complicated pregnancy. It poses risk for pregnant women or/and her developing 
fetus such as caesarean delivery, antenatal hemorrhage, or chorioamnionitis (2.1 vs 1.3, p = 0.040). Other parameters, 
including age and rubella-G level, were not statistically different between women with normal pregnancies and those 
with complicated pregnancies. The average Toxo-G level was significantly higher in women with normal natal and 
prenatal conditions than in those with complicated pregnancies or delivery (2.2 vs 1.2, p = 0.032). Other parameters, 
including age and rubella-G level, were not statistically different between women who had both normal pregnancy and 
delivery and those with complicated pregnancy or delivery.

Discussion
The findings of this study indicate that 3653 pregnant women who underwent prenatal screening were included in the 
analysis. Antenatal screening protocol in Saudi Arabia focuses on toxoplasmosis and rubella. In our data, Toxo IgG, 
rubella IgG, and IgM antibodies were the most frequently tested parameters among the included women, and only a few 
missed the screening. This could be attributed to the recommended policy of antenatal screening with a focus on rubella 
prevention by detection and vaccination of unimmunized women, whereas the cornerstone in toxoplasma prevention is to 
detect recent cases and bring them to treatment. However, global antenatal screening remains controversial, despite the 
presence of effective interventions against these infections.

Several studies have indicated that many toxoplasmosis cases are not reported or are not detected because of mild 
conditions or because the disease is prevalent.12,13 Preliminary results showed the significant effectiveness of antibiotic 
therapy in preventing transmission and decreasing the severity of toxoplasmosis infections; however, not all studies have 
supported such dramatic improvement.14 Postnatal vaccination is acknowledged to be an effective approach for the 
prevention of congenital rubella syndrome.

The guidelines of the National Institute for Clinical Excellence for routine antenatal follow-up do not recommend 
routine antenatal screening for toxoplasmosis for several reasons, including unnecessary treatment, unnecessary termina-
tion of pregnancies, distress and discomfort of frequent investigations, and follow-up, which may outweigh the expected 
benefits of the screening program. Furthermore, available evidence supporting the treatment of toxoplasmosis is not 
robust. Some studies have concluded that incorporating routine antenatal screening for toxoplasmosis is not recom-
mended, particularly in countries without full access to treatment.15

In several developed countries, including the US and Canada, comprehensive antenatal screening for rubella in 
addition to subsequent postpartum vaccination is highly recommended for seronegative women. In the US, the 
recommendation is actually to ideally obtain pre-conception labs including rubella and immunize prior to 
conception.16 This would actually help protect the fetus from infection. Although many developing countries have 
screening programs for pregnant women, their coverage differs broadly.5,6 However, some studies have reported a high 
prevalence of toxoplasmosis and rubella. A study of 738,588 pregnancies found 183 seroconversions for Toxoplasma 
with an overall incidence of seroconversion and suspected infection in pregnancy of 0.8 per 1000 live births and an 
incidence of congenital toxoplasmosis in 0.1 per 1000 live births.17 Furthermore, a systematic review of toxoplasmosis in 
Saudi Arabia showed that more than one-third of the population is seropositive for IgG or IgM.18

As an alternative approach, some studies have suggested conducting neonatal screening, which has been implemented 
in many countries to detect maternal infections, enable medical intervention, and prevent complications.19,20

In the present study, almost all women were seronegative for Toxo-M and Rubella-M, indicating the absence of recent 
infections in pregnant women. These findings could be attributed to high living standards and reduced contact with soil 
and cats, which are potential risk factors for toxoplasmosis. In the case of rubella, interruption of the transmission chain 
has been achieved through successful immunization programs in Saudi Arabia. Before the introduction of the expanded 
immunization program of immunization (EPI) in 1991, the incidence risk of congenital rubella syndrome was high with 
7–27 cases per live births.21 In the late 1990s, routine screening for rubella IgG among pregnant women was 
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implemented to identify unimmunized mothers. This syndrome has also been reported in many countries since the 
vaccination period.22–24 The present study found that 71.4% of pregnant women were seropositive for rubella-G, which 
highlights a gap of 28.6% among unimmunized women, representing a considerable proportion of unimmunized women 
in the community. These women should be vaccinated; otherwise, their babies are vulnerable to complications from 
rubella congenital syndrome. In the Western region, an immunity gap was reported by Alsibiani, who conducted a study 
in Jeddah, and she found that 8.4% of 10,276 pregnant women were seronegative for rubella IgG.25 Our data had a larger 
sample size and were more generalizable to the western region.

With regard to toxoplasmosis, we found that only 12% of the pregnant women were seropositive for Toxo-G. In the 
absence of a vaccine, this level of immunity was obtained by infection with toxoplasma before conception. The ethical 
issues related to stopping screening for pregnant women, regardless of the expensive cost of testing for toxoplasma, in 
addition to the negative consequences of toxoplasmosis, which could be associated with increased intervention and 
treatment, indicate the need for antenatal screening for these two infections.26 The most suitable alternative is to focus on 
prevention through early identification of cases and their risk factors and to enhance pregnant women’s awareness 
through health education during the first antenatal visit.27,28 Screening in prenatal settings for such an infection is 
inevitable to avoid adverse consequences, as reported in a study conducted in Saudi Arabia,8 which indicated that more 
than one million women underwent screening and about 9000 women during pregnancy. Another study in Rize province 
highlighted the importance of antenatal screening for rubella and toxoplasmosis.29

Despite the clear effect associated with congenital toxoplasmosis as a TORCH syndrome (ie, toxoplasmosis, syphilis, 
rubella, cytomegalovirus, and herpes infections), several aspects of surveillance and management of the disease have 
remained ongoing due to a lack of information and the benefits of medical treatment.30 Our study found that even in 
women with good health conditions, approximately 18.7% and 4.1% of women have experienced problems during 
pregnancy and labor, respectively. There is no reasonable association between the history of toxoplasmosis infection and 
a more “complicated” pregnancy or delivery. This link cannot be drawn from a retrospective cohort study on a limited 
sample and with undefined characteristics for what defines a “complicated” delivery. As a result, based solely on our 
investigation, this cannot definitively prove the preventive role of toxoplasmosis IgG on adverse gynecological outcomes 
in mothers and fetuses. Early identification and rapid management of cases are the standards of toxoplasmosis care in the 
absence of vaccination programs. This finding indicates further research into the underlying processes or confounding 
factors that may justify this association. In the US, the 1-year treatment regimen is the standard treatment, but its long- 
term benefits are not well known. Previous studies have shown that most asymptomatic infected children develop clinical 
symptoms.31,32 Neonatal tests can frequently reveal lesions; however, standard well-child examinations frequently miss 
congenital toxoplasmosis. Congenital toxoplasmosis monitoring requirements and clinical toxoplasmosis management 
strategies are still debatable, largely because of the lack of comprehensive information on the nature of the disease.

In European countries, there is a lack of public awareness regarding the prevention of congenital toxoplasmosis and 
rubella, which is best reflected in the variety of national public health policies for the prevention of these diseases.33,34 

Furthermore, many countries have conducted wide and extensive antenatal and neonatal screening procedures.35 Of the 
many studies on diagnostic methods used in congenital toxoplasmosis and rubella, only a few allow reliable assessment 
of the performance of different tests involved in screening or clinical diagnosis.36 Implementing such a demanding 
screening program requires the full cooperation of general practitioners and women as well as making the sampling and 
testing accessible for public and target women because of the low uptake rate of follow-up services.37 European countries 
such as Denmark and Switzerland have stopped national maternal screening programs for these diseases.15,38 It is 
difficult to determine the incidence of maternal infection during pregnancy in countries with a long-standing screening 
protocol. Interestingly, neither country added screening protocols with proper surveillance systems for congenital 
infections for about three decades, until at least France instituted compulsory reporting in 2007.39 Furthermore, the 
UK National Screening Committee recently recommended that there be insufficient evidence for screening in the UK 
after a comprehensive review of antenatal and neonatal screening for toxoplasma infection.40

Despite providing valuable insights, this study has several notable limitations that should be acknowledged. The first 
noteworthy limitation is that it lacks generalizability of the findings. This study was conducted at one hospital in Saudi 
Arabia, and the results could only reflect the situation in this hospital. Another significant limitation is the retrospective 
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design of the study. Relying on retrospective data collection can introduce inherent bias and limitations. This study, 
conducted at King Abdulaziz University Hospital, relied on historical data from medical records, potentially leading to 
incomplete or inconsistent data and hindering the establishment of robust causal relationships. This study primarily 
aimed to find any association between these infections and pregnancy outcomes using data available at the hospital. As 
a result, we did not include an analysis of other risk factors, such as geographical area, contact with cats, and eating 
habits. Finally, a notable constraint of the study lies in the relatively small sample size of pregnant women included. This 
limited sample size could potentially undermine the statistical power of the analyses and make it challenging to draw 
definitive conclusions regarding the efficacy and value of antenatal screening for maternal infection. These results, 
although suggestive, may not have sufficient weight to guide robust clinical recommendations, so further investigation is 
highly recommended to approve the casual relations.

Conclusion
The seropositivity prevalence of toxoplasma Ig M, which indicates new cases, is near zero at the King Abdulaziz 
University Hospital, Saudi Arabia. Thousands of women were routinely tested to detect only two weakly positive cases 
of toxoplasmosis, which were clinically selected and referred for further immunological confirmation. The benefits of 
routine antenatal testing for toxoplasmosis in pregnant women cannot be determined based on the limited data. This 
study, conducted at King Abdulaziz University Hospital, Saudi Arabia, with a limited sample of participants, did not 
yield adequate evidence to recommend the implementation of antenatal testing for toxoplasmosis and rubella in Saudi 
Arabia. In contrast, rubella antenatal testing for IgG revealed a significant gap in the coverage of rubella vaccination 
among pregnant women, as more than a quarter of pregnant women were unimmunized based on serological 
assessments.

Ethics Approval and Consent to Participate
Data were collected retrospectively from medical records after obtaining ethical approval from the King Abdulaziz 
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