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Abstract 
Toxoplasmosis is a cosmopolitan antrhropozoonosis widespread in mammals 
and birds. Normally asymptomatic in the subject health, it can have serious 
consequences for the fetus in the first trimester of pregnancy in the pregnant 
woman. It is in this context that we propose to assess the immune response to 
T. gondii in pregnant women in Bangui. This was a retrospective analytical 
study that consulted the records of pregnant women received in prenatal con-
sultations at the Bangui Community Hospital Maternity ward from January 
2019 to December 2019. Socio-demographic and laboratory data (IgM, IgG re-
sponse to T. gondii) and results of HIV serology were collected from January to 
June 2021. Chi2 test was used. A total of 307 pregnant women were analyzed. 
The average age of the women included was 28 (±6) years. The average parity 
of the entire sample was 2.18 (±1.93). Toxoplasmosis infectious was 14.65%. 
Women with a positive IgM response accounted for 17.58% and those with an 
IgG-positive response for 42.99%. Patients with a positive HIV were 5.86%. Pa-
tients aged 20 - 29 had a serological profile suggesting a probable ongoing in-
fection (p = 0.010). The paucipares were more represented with no statistically 
significant difference (p = 0.23). Pregnant women were not significantly ex-
posed to toxoplasmosis infectious (p = 0.96). Immunized and non-immunized 
subjects were similarly exposed [OR = 0.97; CI 95% 0.4 = 6 - 2.05]. Toxoplas-
mosis remains particularly serious during pregnancy. Seroprevalence was sig-
nificantly higher in the 20 - 24 year age group. Women were similarly exposed 
depending on whether they were immunized or not. This requires the estab-
lishment of a specific prevention program against this disease. 
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1. Introduction 

Toxoplasmosis, a cosmopolitan anthropozoonosis widespread in mammals and 
birds normally asymptomatic in healthy subjects, it can have serious conse-
quences for the fetus in the first trimester of pregnancy and in the immunocom-
promised subject [1]. The prevalence of toxoplasmosis is heterogeneous and va-
ries by country. In Europe it varied by country: 19% - 29% in Spain [2], 24% in 
Greece [3], 55% of pregnant women in France [4]. In Africa, it was 34.1% among 
pregnant women in Sudan [5], 47.9% among pregnant women in the Central 
African Republic in 2016 [6], 81% in Gabon, 78% in Nigeria and 60% in Côte 
d'Ivoire [7]. Transmission in humans is by ingestion of cyst contained in the 
cooked meats and oocysts eliminated by the definitive host in nature soiling wa-
ter and food. Transmission can also occur from the mother to the child causing 
severe congenital toxoplasmosis with various malformations and late onset ocu-
lar lesions. The risk of maternal-fetal transmission of congenital toxoplasmosis 
increases with the age of pregnancy at the time of maternal infection, Toxoplas-
ma gondii infection is responsible for severe encephalitis in nearly 40% of pa-
tients with acquired immunodeficiency syndrome (AIDS) and causes the death 
of about a third of these patients [8]. Toxoplasmosis is one of the most common 
congenital infections in the world [9]. It poses a significant threat, especially in 
early pregnancy, to the fetus because of the severity of the in utero manifesta-
tions and the devastating consequences for the infant. There is no vaccine to 
control this infection. It is in this context and in order to suggest a specific pre-
vention programme that it seems appropriate to assess the immune to T. gondii 
in pregnant women in Central African Republic. 

2. Materials and Method 
2.1. Study Design 

This was an analytical retrospective study that consulted the records of pregnant 
women who received prenatal consultations (PNC) at the Bangui Community 
Hospital maternity ward from January to December 2019. Data was collected 
from January to June 2021. 

2.2. Data Collection 

The data collected concerned: 1) socio-demographic characteristics which in-
cluded at the time of the PNC: age, number of children born alive (parity), place 
of residence (urban and semi-urban areas), 2) serological status and reaction 
title, 3) Laboratory analytical method for the determination of anti-toxoplasmic 
IgG and IgM antibodies by the use of TOXO-HAI FUMOUZE® Diagnostics by 
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indirect haemagglutination reaction on U-bottom microplate with a sensitivity 
on pure serum of 0.10 IU/ml. The Combs immunoenzymatic test was used for 
the detection of toxoplasmosis-specific immunoglobulins M (IgM) with sensitiv-
ity and specificity of 93.3% and 100% respectively. HIV serology was performed 
by the technique ELISA using Genscreen HIV1/2 from Biorad (ELISA 1) and 
Vironostika HIV Uni-FormII plus O of Biometrics (ELISA 2) according to the 
national HIV testing. 

2.3. Data Analysis 

The data was collected using a laboratory register using a collection sheet and 
entered on an Excel 2010 file and analyzed with Epi-info 7© from CDC Atlanta 
and SPSS version 22. Measurements of central trend and dispersion were deter-
mined for age with a 95% confidence interval. The χ2 test was used to compare 
the two proportions. The search for an association between the variables of the 
study namely; 1) socio-demographic variables (age, parity, place of residence), 
biological variables (IgM, IgG) and the occurrence of toxoplasmosis was done by 
logistic regression in multivariate analysis. The Odd ratio (ORs) was calculated 
as well as their confidence intervals, CI95%. For a p-value < 0.05, the Odd ratio 
value favoured a statistically significant association. 

3. Results 
3.1. Characteristic of Patients 

A total of 307 cases of pregnant women were analyzed. Of these, 18 (5.86%) had 
HIV-positive serology. Toxoplasmic infection was 12.46%. The average age of 
pregnant women included was 28 ((±16) years. The average parity for the entire 
sample was 2.18 (±11.93). Similarly, the distribution of study subjects between 
semi-urban and urban areas was statistically similar with predominance (78.82%) 
in urban areas (p > 0.05) as shown in Table 1. 

3.2. Distribution of IgM+ and IgG+ Antibodies by Study Variables 

Women with a positive IgM response accounted for 17.58% or n = 54/307. 
Those with an IgG-Positive 42.99% or n = 132/307. The distribution by age 
group shows that patients aged 20 to 24 years had a serological profile suggesting 
a probable ongoing infection (p = 0.010). Similarly, this same age group was 
numerous in developing IgG antibody responses to the disease with a statistically 
different age group (p = 0.018). According to parity, the poor were more 
represented without any statistically significant difference (p = 0.23) as shown in 
Table 2. 

3.3. Association between Toxoplasmic Status and Study Variables 

At any age pregnant women were not significantly exposed to toxoplasmic infec-
tion (p = 0.96). In addition, women with HIV-positive serology appeared to be 
exposed to toxoplasmic infection [OR = 1.19; CI 95% = 0.79 - 1.78]. Similarly,  
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Table 1. Sociodemographic and laboratory characteristic of patients. 

Variables N = 307 (%) p-value 

Age (years), mean of age = 28 (±6) 
 

0.015 

14 - 19 31 (10.1) 
 

20 - 24 75 (24.42) 
 

25 - 29 78 (25.40) 
 

30 - 34 96 (31.28) 
 

35 - 44 27 (8,8) 
 

Parity, mean of parity = 2.18 (±1.93) 
  

Nulliparous 79 (25.73) 
 

Pauciparous 125 (40.71) 
 

Multiparous 103 (33.56) 
 

Toxoplasmic serology 
 

0.018 

positive 45 (14.65) 
 

négative 262 (85.35) 
 

HIV serology 
  

positive 18 (5.86) 
 

négative 289 (94.14) 
 

Residence 
 

0.25 

Urban 242 (78.82) 
 

semi urban 65 (21.18) 
 

 
Table 2. Distribution of antibodies according to the variables studied. 

Variables Effect 
Antibody response 

p-value 
IgM+ n = 54 (%) IgG+ n = 132 (%) 

Group of age (years) 
 

0.018 

14 - 19 10 (18.52) 13 (9.84) 
 

20 - 24 14 (25.92) 58 (43.94) 
 

25 - 29 13 (24.1) 29 (21.97) 
 

30 - 34 8 (14.9) 18 (13.64) 
 

35 - 44 9 (16.66) 14 (10.61) 
 

Parity 
  

0.23 

Nulliparous 15 (27.8) 28 (21.22) 
 

Pauciparous 26 (48.13) 65 (49.24) 
 

Multiparous 13 (24.07) 39 (29.54) 
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Table 3. Bivariate analysis between toxoplasmic status and study variables. 

Varibles Effect 

Toxoplasmic status  
n= 307 

ORbrut IC95% Chi2 p-value 

IgM+,  
n = 54 

IgG+,  
n = 132 

 
   

Age (years) 
  

0.78 [0.37 - 1.61] 
 

0.96 

14 - 19 10 (18.52) 13 (9.84) 
    

20 - 24 14 (25.92) 58 (43.94) 
    

25 - 29 13 (24.1) 29 (21.97) 
    

30 - 34 8 (14.9) 18 (13.64) 
    

35 - 44 9 (16.66) 14 (10.61) 
    

HIV serology 
  

1.19 [0.79 - 1.78] 
 

0.4 

positive 18 (5.86) 
   

11.15 
 

négative 289 (94.14) 
   

9.96 
 

Parity 
    

2.9 0.23 

Nulliparous 15 (27.8) 28 (21.22) 
    

Pauciparous 26 (48.13) 65 (49.24) 
    

Multiparous 13 (24.07) 39 (29.54) 
    

Residence 
  

1.4 [0.82 - 1.99] 2.13 0.13 

Urban 242 (78.82) 
     

semi-urban 65 (21.18) 
     

Immunized status 
  

0.97 [0.46 - 2.05] 
 

0.96 

Immunized 186 (60.58) 
     

Non Immunized 121 (39.42) 
     

 
according to the immune status of women, immunized subjects and 
non-immunized persons are equally exposed [OR = 0.97; CI 95% 0.4 = 6 - 2.05] 
with no statistically positive difference (p = 0.96) as shown in Table 3. 

4. Discussion 

Toxoplasmic infection is one of the most common congenital infections in the 
world. It poses a significant threat, especially in early pregnancy, to the fetus be-
cause of the severity of the in utero manifestations and the devastating conse-
quences for the infant. The risk of congenital toxoplasmosis is often higher in 
co-infected HIV-Toxoplasmosis mothers than in monoinfected toxoplasmo-
sis-only mothers [10]. The average age of our patients was 28 ± 6 years in this 
study. These results are similar to some previous work [11]. The seroprevalence 
of toxoplasmosis was 14.65% during this work. This seroprevalence was 
non-significantly high (p = 0.96) in the 20 - 24 year age group (24.42%) and in 
the paucipares (40.71%). These results corroborate those of some authors [11] 
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who had previously shown that the seroprevalence of toxoplasmosis in pregnant 
women varied by socio-demographic characteristics [11] [12]. This age variation 
was an expected outcome for an immunizing condition. Differences in the resi-
dence of seroprevalence observed in this study were already reported by some 
authors [11] [13]. This disparity could be explained by differences in dietary be-
haviour depending on the location of the residence where seroprevalence would 
be correlated to the temperate and humid climate promoting oocyst conserva-
tion in the soil [13]. Our study showed lower proportions of IgM and IgG anti-
bodies anti T. gondii in pregnant women with a significant difference (p = 0.018) 
by age group but not statistically significant by parity (p = 0.23). Our results dif-
fer from those obtained in previous work where the authors had shown much 
higher proportions [14]. This difference between our results could likely be due 
to the use of the indirect haemagglutination technique which could lead to mi-
sinterpretation and lead to an underestimation of seroprevalence. This is a limi-
tation in this study. Similarly, the study population differs from that used in 
some studies [6]. Furthermore, depending on the immune status, immune and 
non-immune women are equally exposed to toxoplasmic infection [OR = 0.97; 
CI 95% = 0.46 - 2.05]. These results assumed that pregnant women, residing in 
the environment where the parasite circulates, are exposed to recurrent infec-
tion, reinfection or even reactivation of a chronic T. gondii infection. Neverthe-
less, many of the studies have shown that congenital toxoplasmosis due to reac-
tivation of maternal infection is less common than that usually observed [15] 
[16] [17]. In addition, our results showed that women with HIV-positive serolo-
gy appeared to be exposed to toxoplasmic infection. Our results are in line with 
those obtained in previous work where the authors showed varying proportions 
in Congo [18] and Burkina Faso [19] in HIV-infected subjects. However, the 
proportion of vertical transmission of T. gondii infection in pregnant HIV+ in-
fected women previously exposed to T. gondii is not yet well defined. Neverthe-
less, many of the studies have shown that congenital toxoplasmosis due to reac-
tivation of maternal infection is less common than that usually observed [15]. 

5. Conclusion 

Toxoplasmosis remains particularly serious during pregnancy. Seroprevalence of 
Toxoplasma gondii infection was lower in this study. It was also significantly 
higher in the 20 - 24 age group. There was no significant difference between ur-
ban and semi-urban areas. Women were similarly exposed depending on 
whether they were immunized or not. This requires the establishment of a spe-
cific prevention program against this disease. 
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