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COVID-19 is a major public health emergency that has recently shaken the world. Pregnant women have 
not been spared from this pandemic. Although there is no clinical difference between them and the 
general population, pregnant women are at increased risk of developing severe forms and pregnancy-
related complications. The objective of this study was to investigate the presence of anti-SARS-CoV-2 
antibodies and to identify associated factors in pregnant women followed at the Regional Hospital 
Center (CHR) of Saint-Louis, Senegal. A cross-sectional, prospective and descriptive study was 
conducted among 400 pregnant women followed at the Saint-Louis Regional Hospital (Senegal) over a 
five-month period from March to July, 2021. None of the patients had received an anti-COVID-19 
vaccine. Determination of anti-SARS-CoV-2 antibodies was performed by the Healgen IgG/IgM SARS-
CoV-2 qualitative rapid test. 400 pregnant women were included in the study. The mean age was 27.8 
years (±6.3). The most representative age group was between 25 and 29 years with 29%. The majority of 
patients (76.8%) were housewives. Only 41 patients (10.3%) had travelled outside Saint-Louis (Senegal) 
in the previous 6 months. None of the patients had received anti-COVID-19 vaccine. Anti-SARS-CoV-2 
antibody testing was positive in 232 cases (58%). IgG anti-SARS-CoV-2 antibodies were present in all 
the 232 women (100%) and IgM was in 6 cases (2.6%). The study showed a high seroprevalence of anti-
SARS-CoV-2 in pregnant women followed at the Saint-Louis Regional Hospital (Senegal) showing a 
large underestimation of the pandemic in that population. Further evaluation on the role of SRAS-CoV-2 
antibodies in the protection against the virus or outcome of pregnancy women need to be investigated 
on a larger size of pregnant women. 
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INTRODUCTION 
 
SARS-CoV-2 infection is a global health emergency. First 
appearing in China's Hubei province in late 2019, it has 
spread rapidly around the world. As of November 2022, 

the World Health Organization (WHO) has recorded 636 
million infected people worldwide with 6.6 million deaths 
(Statistics of  Coronavirus  in  the  World,  2022).  On  the 
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same time, Senegal recorded 88859 infected people 
including 86858 recovery persons and 1968 deaths 
(Pandémie COVID-19/Sénégal: Communiqué994, 2022). 
SARS-CoV-2 infection is responsible for variable clinical 
pictures that can range from simple forms associating 
fever, cough, myalgia, headache and possibly digestive 
disorders as well as severe forms responsible for an 
acute respiratory distress syndrome that can lead to 
death (Peyronnet et al., 2020). Several risk factors for the 
development of acute respiratory distress syndrome, 
such as advanced age, male gender, presence of 
comorbidities, oxygen desaturation, and abnormal 
biological parameters (elevated LDH, elevated 
procalcitonin, low CD4 count, hypoalbuminemia) have 
been identified in the literature (Chen et al., 2020a). 
However, data on COVID-19 in pregnant women remain 
limited (Flannery et al., 2020). 

Early study in China series did not appear to show any 
difference in COVID-19 positive in pregnant women 
compared to the general population clinically. However, it 
appears that SARS-C-oV-2 positive pregnant women are 
at increased risk of developing severe forms and 
pregnancy-related complications (Moore and Suthar, 
2021; Peyronnet et al., 2020). Intrauterine maternal-fetal 
transmission has not been reported but cases of early 
infected neonates suggest probable vertical transmission 
per-partum or neonatally (Peyronnet et al., 2020). 

The objective of this study was to investigate the 
presence of anti-SARS-CoV-2 antibodies and to identify 
COVID-19 associated factors in pregnant women 
followed at the Regional Hospital Center of Saint-Louis 
(Senegal). 
 
 
METHODOLOGY 
 
The study population is selected with ancillary study of the 
seroepidemiological survey of hepatitis E conducted among 
pregnant women in Senegal. The enrollment of participants was 
carried out from March to July 2021 at the regional hospital of 
Saint-Louis (Senegal). Socio-demographic characteristics and 
inclusion criteria of the participants were fully described (Viruses 
2022, 14, 1742. https://doi.org/10.3390/v14081742) (Diouara et al., 
2022). The free and informed consent of the pregnant women was 
obtained verbally, individually. The management of the information 
was done in strict compliance with medical secret. 

Ethical and administrative authorization was obtained from the 
National Health Research Ethics Committee of Senegal 
(N°000130/MSA/CNRES/Sec).  

For sample collection and processing, 400 pregnant women were 
recruited in this study. Determination of anti-SARS-CoV-2 
antibodies (in the residual plasma samples collected as part of the 
hepatitis E seroepidemiological study) was performed by the 
Healgen IgG/IgM SARS-CoV-2 rapid qualitative test according to 
the manufacturer’s instructions. This assay uses lateral flow 
technology for the qualitative and differential detection of anti-
SARS-CoV-2 IgM and IgG antibodies. All plasma samples were 
biobanking in -80 until their use. From the data collected, the 
following parameters were investigated: 
 
1. Socio-demographic aspects: Age, marital status and regime, 
profession, level of education, socio-economic level,  travel  outside  

 
 
 
 
Saint-Louis (Senegal) in the last 6 months, gestational age, anti-
COVID-19 vaccination.  
2. Serological aspects: Presence or absence of anti-SARS-CoV-2 
IgM and/or IgG. 
 
Data entry and analysis were done using Excel and Epi info7 
software. Categorical variables were expressed as proportions and 
numerical variables as median and standard deviation.  
 
 
RESULTS 
 
400 pregnant women were included in the study. The 
mean age was 27.8 years (±6.3). The most representative 
age group was between 25 and 29 years with 116 cases 
(29%) (Figure 1). They were married in 392 cases (98%) 
under monogamous regime with 317 cases (81%). The 
majority of patients were housewives with 307 cases 
(76.8%). Only 41 patients (10.3%) had travelled outside 
Saint-Louis (Senegal) in the last 6 months. No patient 
had received a COVID-19 vaccine. The median gestation 
was 2 with extremes of 1 and 11. Primiparous women 
were in the majority with 115 cases (28.8%) (Table 1).  

Concerning seroprevalence of SRAS-CoV-2 in 
pregnancy women, all patients were tested for the 
presence of anti-SARS-CoV-2. They were positive in 232 
cases (58%) and IgG anti-SARS-CoV-2 antibodies were 
present in all of those 232 cases (100%). However, 6 
(2.6%) of them had simultaneous IgM anti-SARS-CoV-2 
antibodies. 
 
 
DISCUSSION 
 
The COVID-19 pandemic has resulted in a global health 
crisis that has impacted all areas of life. Its rapid 
progression and the lack of knowledge of its impact on 
pregnancy at the beginning of the pandemic led 
obstetricians to adapt their practice. Current knowledge 
suggests that there is no risk of maternal-fetal 
transmission of SARS-CoV-2 (Chen et al., 2020b). 
However, cases of COVID-19-infected newborns 
diagnosed from samples taken several hours after birth 
have been published. Some studies point to the 
possibility of vertical transmission through the detection 
of IgM in the serum of newborns of infected mothers 
(Zeng et al., 2020).  

However, samples of the amniotic fluid and cord blood 
of the newborn show the absence of the virus in the 
majority of cases of infection that occur during the third 
trimester of pregnancy. Information on patients exposed 
in early pregnancy is currently scarce (Dong et al., 2020). 
Teratogenicity of SARS-CoV-2 appears to be unlikely but 
may increase the risk of growth retardation and fetal 
death in utero. Hence the need for strict monitoring of the 
fetal growth curve, particularly during the third trimester of 
pregnancy (Schwartz and Graham, 2020). The clinical 
course of SARS-CoV-2 infection in pregnant women is 
similar to  that  of  non-pregnant  women,  although  fever  
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Figure 1. Distribution of patients by age range. 
Source: Authors 

 
 
 

Table 1. Distribution of patients according to socio-demographic data. 
 

Socio-demographic data Number Percentage (%) 

Marital status (n=400) 

Unmarried 8 2 

Married  392 98 

Monogamous 317 81 

Polygamous 74 19 

   

Travelled in last 6 months (n=400) 

Yes 41 10.3 

No 359 89.7 

   

Number of pregnancies (n=400) 

1 115 28.8 

2 96 24 

3 76 19 

4 58 14.5 

5 27 6.7 

Others 28 7 
 

Source: Authors 

 
 
 
appears to be less prevalent than in the general 
population (Kouas et al., 2020). 

During pregnancy, physiological and immunological 
changes make pregnant women more susceptible to viral 
respiratory infections and severe pneumonia. Studies 
done during the SARS-CoV-1 and MERS-CoV epidemics 
showed that pregnant women were at higher risk of 
developing severe complications (Juan et al., 2020; 
Lambelet et al., 2020). 

In our series, the mean age  of  the  patients  was  27.8  

years (±6.3). In Ethiopia, Assefa et al. (2021) found a 
mean age of 23.9 years. The majority of our patients 
were housewives (76.8%), as in a Cameroonian study 
where 44% of pregnant women were unemployed 
(Moustapha et al., 2022). Precariousness and promiscuity 
are risk factors for the occurrence of SARS-CoV-2 
infection in pregnant women (Ngaba et al., 2021). For 
diagnosis of SARS-CoV-2 infection, PCR (direct 
diagnosis) and serological tests (indirect diagnosis) are 
used  (Hantz, 2020). A disadvantage of indirect diagnosis 
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is the limited sensitivity at an early stage, when the host 
has not yet developed specific antibodies. Indeed, during 
SARS-CoV-2 infection, data from the literature have 
shown antibody production beginning after the first week 
of infection and generally detectable from the second 
(Van Elslande et al., 2021). IgM type antibodies appear 
from the 7th day and IgG type antibodies from the 10th 
day (Hantz, 2020). IgG will persist in circulation for 
months (Sh. Nur et al., 2022). In this study, the 
seroprevalence of anti-SARS-CoV-2 was 58%. This 
seroprevalence was much higher than those found in the 
literature in Philadelphia and Ethiopia with respectively 
6.2 and 5.7% (Assefa et al., 2021; Flannery et al., 2020). 
In Somalia, seroprevalence of 36.7% was found by Sh 
Nur and al. (2022). In a Parisian hospital, four months 
after the beginning of the epidemic, the seroprevalence of 
IgG was 4.7% among women giving birth (Tsatsaris et 
al., 2021). 

The results provide sufficient evidence that the 
pregnant women followed at the hospital were largely 
affected by COVID-19. They had not developed severe 
forms that could require hospitalization. In Senegal, the 
same observation was made by Diouf et al. (2020) who 
did not find any severe forms in their study. 

Indeed, in Jering's study, about 5 to 10% of pregnant 
women had a severe form of the disease, 4% were 
admitted to intensive care and 3% required mechanical 
ventilation (Jering et al., 2021). They also had more heart 
attacks and venous thromboembolic events than 
pregnant women not infected with SARS-CoV-2 (Jering 
et al., 2021). Certain comorbidities such as advanced 
maternal age, high body mass index, pre-existing 
hypertension and diabetes mellitus are risk factors for the 
occurrence of severe forms of COVID-19 in pregnant 
women (Jering et al., 2021). Indeed, the risk of infection 
and development of other complications is high during 
pregnancy. Despite the possibility of passive 
immunization, the best prevention to protect the mother 
from SARS-CoV-2 infection is vaccination, which will 
provide the fetus and the newborn with strong and 
effective protection against infection through passive 
placental transfer of specific antibodies (Zambrano et al., 
2021). Placenta functions as an immunological barrier 
preventing viral transfer to the fetus, but allows the 
transfer of immunological components, such us 
immunoglobulins. In addition, the rate of seroprevalence 
in the newborns demonstrates an active communication 
between maternal immune system and fetus (Zambrano 
et al., 2021). 
 
 

Conclusion 
 

The study showed a high seroprevalence of anti-SARS-
CoV-2 antibodies in pregnant women followed in Saint-
Louis (Senegal) showing a large underestimation of the 
pandemic in that population. Cross-tabulations between 
different  parameters  reveal  no  associated  factors  with  

 
 
 
 
such high prevalence. Further evaluation on the role of 
SRAS-CoV-2 antibodies in the protection against the 
virus or outcome of pregnancy women need to be 
investigated on a larger size of pregnant women. 
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