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Abstract 
Hepatitis B remains a major public health concern in Sub-

Saharan Africa, with a high risk of mother-to-child transmission. 
The objective of this study was to estimate the prevalence of hep-
atitis B surface antigen (HBsAg) among pregnant women in the 
southern district of N’Djamena and to document neonatal vaccina-
tion coverage within 24 hours. A descriptive cross-sectional study 
was conducted in five health facilities from December 2023 to 
December 2024. HBsAg screening was performed using an 
immunochromatographic test (manufacturer’s standard proce-
dure) and confirmed in the laboratory. Among 4,876 participants, 
520 were HBsAg-positive (prevalence: 10.66%), with a mean age 
of 25.17 years, and 35.37% of the participants were illiterate. Out 
of 289 births from HBsAg+ mothers, 77.85% (n=225) of new-
borns received the vaccine dose within 24 hours. Inter-facility 
variations were observed. The observed prevalence confirms high 
endemicity in the southern district of N’Djamena, as well as a high 
acceptance of the vaccine at birth. These preliminary results sup-
port the implementation of an integrated policy: systematic 
screening during pregnancy, universal birth-dose vaccination, and 
community awareness campaigns. 

Introduction 
Hepatitis B in pregnant women remains a concerning public 

health issue in several regions of the world.1 Maternal-fetal trans-
mission of hepatitis B virus (HBV) constitutes a major route of 
contamination in highly endemic countries, particularly in Sub-
Saharan Africa.2 Indeed, mother-to-child transmission of the virus 
exposes the newborn to chronic forms in more than 90% of cases, 
with a high risk of complications,3 and 1 in 4 are at risk of premature 
death due to liver disease.4 Transmission occurs primarily during 
delivery, especially when the mother has a high viral load. In utero 
transmission is rare, but infection can also occur through close 
contact between the mother and infant, particularly during breast-
feeding.3 All infants should receive one dose of hepatitis B vaccine 
within 24 hours of birth. This dose should be followed by two or 
three additional doses during the first year of life to achieve the tar-
get of ≥90% coverage of the birth dose by 2030.5 In 2019, Africa 
had the highest prevalence of chronic hepatitis B among children 
under 5 years of age: 2.5% (compared to <1% recommended by 
the WHO). Of the 6 million children under 5 infected worldwide, 
4.3 million live in Africa. In 2021, 14 out of 47 countries had intro-
duced the dose at birth, and only 17% of newborns had received it 
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on time. In Africa, approximately 370,000 newborns are infected 
each year by their mothers.6 The WHO classifies Chad as a high-
prevalence area for hepatitis B (≥8%).2 Among pregnant women, 
available data remain limited but concerning, with a prevalence of 
7.2% in N’Djamena, suggesting a high risk of perinatal transmis-
sion. However, the prevention of HBV transmission remains one 
of the main ways to significantly reduce the risk of perinatal trans-
mission and to curb the progression of chronic infection from the 
earliest years of life. Thus, a sero-epidemiological study was con-
ducted in the southern district of N’Djamena (Chad) to screen 
pregnant women attending prenatal consultations during the first 
or second trimester of pregnancy. In this context, it becomes 
essential to document the situation in Chad, where data are still 
limited.7,8 This study aimed to estimate the prevalence of hepatitis 
B surface antigen (HBsAg) among pregnant women in the south-
ern district of N’Djamena and to reduce mother-to-child transmis-
sion of HBV by vaccinating newborns of seropositive mothers. 

 
 
 

Materials and Methods 
Study design, duration, and setting 

This was a descriptive cross-sectional study conducted from 
December 2023 to December 2024 in the southern district of 
N’Djamena (Chad). This district was selected due to the proximity 
of several peripheral health facilities, some of which have special-
ized units for the management of infectious diseases. The five 
sites included were: i) University Hospital Complex “Bon 
Samaritain” (CHU-BS); ii) Order of Malta Health Center; iii) 
Saint Mother Theresa of Calcutta Health Center; iv) Walia 
Community Health Center; and v) Notre Dame des Apôtres 
(NDA) Hospital.  

 
Population and inclusion/exclusion criteria 

The study focused on pregnant women in their first or second 
trimester who attended a prenatal consultation at one of five select-
ed health facilities in the southern district of N’Djamena and who 
had provided their informed consent. 

 
Sample size 

The minimum required sample size was calculated using the 

Lorentz formula: 
 

n = [Z2 × P × (1−P)] / m2 

 
where Z=1.96 (α risk of 5%), P=0.07 (expected prevalence of 
HBsAg estimated at 7% according to regional data),9 and m=0.05 
(precision of 5%). The calculation yielded a minimum sample size 
of approximately 100 participants. In total, 4,876 pregnant women 
were included, far exceeding the minimum required, which 
strengthens the accuracy of the estimates. 

 
Data collection and biological analyses 

After obtaining informed consent from the patients, a stan-
dardized questionnaire was used to collect sociodemographic 
information. A venous blood sample was then collected. After cen-
trifugation, serum samples were analyzed for the detection of 
HBsAg using the ABONTM HBsAg immunochromatographic test 
(Abbott, Chicago, IL, USA), a rapid qualitative test with a sensi-
tivity >99% and a specificity of about 97%, according to the man-
ufacturer. Analyses were performed in accordance with the manu-
facturer’s instructions. Positive cases were confirmed using the 
Abbott Abon Biopharm analyzer (Abon Biopharm Co., Ltd., 
Hangzhou, China). 

 
Statistical analysis 

Data were entered and filtered in Microsoft Excel 2016, then 
imported and analyzed with SPSS software (version 25). The over-
all prevalence and those by health center were calculated with 
their 95% confidence intervals (CIs) using the Pearson method. The 
statistical significance threshold was set at p<0.05. 

 
 
 

Results 
Sociodemographic characteristics 

Between December 2023 and December 2024, a total of 
4,876 pregnant women were screened in five health facilities of 
the southern district of N’Djamena. The mean age of participants 
was 25.17 years (range: 14-49 years). The majority were unedu-
cated (35.37%), followed by those with secondary education 
(27.29%). Detailed characteristics are presented in Table 1. 

Table 1. Sociodemographic characteristics. 

Characteristics                     Categories                                                 Number (n)                                                Percentage (%) 

Age                                               14-20                                                                          1240                                                                        25.43 
                                                     21-25                                                                          1560                                                                        31.99 
                                                     26-30                                                                          1236                                                                        25.34 
                                                     31-35                                                                           600                                                                         12.30 
                                                     36-40                                                                           216                                                                          4.42 
                                                     41-45                                                                            21                                                                           0.43 
                                                     ≥46                                                                                3                                                                            0.06 
Education level                            No schooling                                                             1725                                                                        35.37 
                                                     Primary                                                                       751                                                                         15.40 
                                                     Secondary                                                                  1331                                                                        27.29 
                                                     Higher                                                                        1069                                                                        21.92 
HBV vaccination status               Yes                                                                               69                                                                           1.42 
                                                     No                                                                              4807                                                                        98.58 
History of HBV screening           Yes                                                                               87                                                                           1.78 
                                                     No                                                                              4789                                                                        98.21 
HBV, hepatitis B virus. 
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Overall prevalence of HBsAg 
Among the 4,876 women screened, 520 tested positive for 

HBsAg, giving an overall prevalence of 10.66% (95% CI: 9.81-
11.56). This rate confirms that the southern district of N’Djamena 
is a high-endemicity area according to WHO classification (≥8%). 

 
Prevalence by health facility 

Data analysis shows that, out of a total of 4,876 pregnant 
women screened, 520 (10.66%) were carriers of HBsAg. 
Prevalence varied across health facilities, with the highest rates 
observed at NDA Hospital (12.82%) and CHU-BS (11.94%), fol-
lowed by the Saint Mother Theresa Center (11.89%) and the Walia 
Community Health Center (11.79%) (Table 2). 
 
Vaccination of newborns 

Among the 520 HBsAg-positive mothers, 289 births were 
recorded, and 77.85% (225/289) of newborns received the first 
dose of hepatitis B vaccine within 24 hours after birth, in accor-
dance with WHO recommendations. The proportion varied across 
facilities, with the highest observed at CHU-BS (38.41%), fol-
lowed by NDA Hospital (21.80%) (Table 3). 

 
 
 

Discussion 
Out of a total of 4,876 pregnant women in the first or second 

trimester attending antenatal consultations in the five health facil-
ities of the southern district of N’Djamena during the study period, 
no refusal for screening was recorded. All of them benefited from 
HBsAg screening, of which 520 tested positive, representing a 
prevalence of 10.66%. This result confirms WHO data, which 
place Chad among the countries with a high HBV endemicity 
(prevalence ≥8%) in the general population.2 

However, local data specifically concerning pregnant women 
remain limited. For example, a study conducted among pregnant 
women attending the Guelendeng health district (Mayo-Kebbi 
East province) reported a prevalence of 13%,10 higher than that 

found in our study. This difference could be explained by the fact 
that we included only women in the first or second trimester of 
pregnancy, a period during which attendance at health centers is 
lower, particularly during periods of intense heat (March-May), 
Ramadan, and year-end holidays. 

Two studies were conducted in N’Djamena among pregnant 
women. The first, conducted in 2022 by Habkreo et al., revealed 
a prevalence of 10.1% in a population of 266 pregnant women,7 
suggesting a situation of high endemicity. The second, conducted in 
2023 by Debsikréo et al. among 458 pregnant women in 
N’Djamena, showed a lower prevalence (7.2%, 95% CI: 5.0-9.9),8 
corresponding to intermediate endemicity. 

Our study found a prevalence of 10.66% among pregnant 
women, confirming previous findings that classify Chad as a high-
ly endemic area and further highlighting the significant burden of 
infection in this population.7,8 These differences may be explained 
not only by the smaller sample sizes in the previous studies (266 
and 458 women, respectively, compared to 4,876 in the present 
study), but also by differences in sociodemographic characteris-
tics. Indeed, earlier studies primarily focused on women living in 
urban settings, likely with higher levels of education, whereas our 
study was conducted in rural and peri-urban areas, where the pro-
portion of pregnant women with no formal education was consid-
erably higher (35.37%). By comparison, in Benin, Khadidjatou et 
al. reported a prevalence of 14.02% among pregnant women,11 
while in Cameroon, Mawouma et al. observed a prevalence of 
18.4%.12 These higher prevalences corroborate WHO data, which 
indicate that these countries also belong to the high-endemicity 
zone for HBV (>8%).2 Furthermore, the prevalence found in our 
study is higher than those reported in several countries: Lomé 
(3%),13 Eritrea (3.2%),14 Egypt (5%),15 southern Ethiopia (7.3%),16 
and Yaoundé, Cameroon.17 This difference may reflect Chad’s 
delay in implementing national prevention strategies against HBV. 

Our rate also exceeds the Sub-Saharan Africa regional average, 
estimated at 5.89%.18 It falls within the highest range observed in 
Central Africa, comparable to Cameroon and the Central African 
Republic.19 Inter-facility variations were noted: 12.83% at NDA, 
11.94% at CHU-BS, 11.90% at Saint Mother Theresa, 11.80% at 
Walia Community Health Center, versus 7.68% at the Order of 

Table 2. Prevalence of HBsAg carriage by health facility. 

Health facilities                                    HBsAg− n (%)                          HBsAg+ n (%)                                                   95% CI 

CHU-BS                                                             1408 (88.06)                                      191 (11.94)                                                            10.40-13.64 
NDA                                                                   768 (87.18)                                       113 (12.83)                                                            10.69-15.22 
Order of Malta                                                   1459 (92.46)                                       119 (7.68)                                                               6.40-9.12 
Saint Mother Theresa                                         422 (88.11)                                         57 (11.90)                                                              9.14-15.14 
Walia Community                                               299 (88.21)                                        40 (11.80)                                                              8.56-15.72 
HBsAg, hepatitis B surface antigen; CI, confidence interval; CHU-BS, University Hospital Complex “Bon Samaritain”; NDA, Notre Dame des Apôtres. 
  

Table 3. Vaccination of newborns. 

Health facilities              Registered births           Newborns vaccinated within 24 h, n (%)              Newborns not vaccinated, n (%) 

CHU-BS                                     132 (45.67%)                                              111 (38.41%)                                                                  23 (7.95%) 
NDA                                            72 (24.91%)                                                63 (21.80%)                                                                    9 (3.11%) 
Order of Malta                             59 (20.42%)                                                33 (11.42%)                                                                   26 (8.97%) 
Saint Mother Theresa                   14 (4.84%)                                                  11 (3.81%)                                                                     3 (1.04%) 
Walia Community                        12 (4.15%)                                                   7 (2.42%)                                                                      5 (1.73%) 
Total                                              289 (100%)                                                225 (77.85%)                                                                 66 (22.84%) 
CHU-BS, University Hospital Complex “Bon Samaritain”; NDA, Notre Dame des Apôtres.  
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Malta. These disparities may be related to differences in epidemi-
ological profiles, access to care, or the origins of the patients. A 
more in-depth geo-epidemiological analysis would be needed to 
identify these determinants. 

The mean age of participants was 25.17 years and the most 
represented age group was 21-25 years. These results are similar 
to those reported in Chad by Habkreo et al.,7 and in Cameroon by 
Mawouma et al. and Njoya et al., with respective mean ages of 
25.62±5.17, 25, and 24.54±6 years.12,20 Concordant data were also 
reported in Benin.11 

Regarding vaccination status and previous screening, 98.58% 
of women were not vaccinated against HBV and 98.21% had 
never undergone screening before this study. These results corrob-
orate Ethiopian data from Gebreerkos, who showed that 85.87% of 
pregnant women had never been screened for HBV.21 This absence 
of prevention fosters active circulation of the virus and increases 
the risk of chronicity, knowing that more than 90% of newborns 
infected at birth develop chronic infection.3 Financial constraints, 
lack of effective national prevention strategies, and limited knowl-
edge among health professionals involved may explain these gaps. 

From an educational perspective, 35.37% of participants were 
uneducated and 27.29% had reached the secondary level. These 
results are close to those of Habkreo et al. in Chad,7 and of 
Khadidjatou et al. in Benin.11 They reflect the low schooling rate 
among women in Chad, confirmed by the Demographic and 
Health Surveys and Multiple Indicator Cluster Surveys (DHS-
MICS) data.22 

Finally, of the 4,876 pregnant women enrolled, 520 tested pos-
itive for HBsAg. Among these 520 seropositive women, 289 births 
were recorded, of which 225 newborns (77.85%) received the vac-
cine dose within 24 hours of birth, in accordance with WHO rec-
ommendations.2 Our results indicate strong acceptance of vaccina-
tion by mothers within one day of birth, which may enhance the 
vaccine’s effectiveness (currently under investigation), consistent 
with findings from other African studies.23,24 

These results highlight a high prevalence of HBV among 
pregnant women in the southern district of N’Djamena, associated 
with low education level, an almost total absence of vaccination, 
and lack of prior screening. They advocate for systematic and free 
HBsAg screening at the first antenatal consultation; universal 
newborn vaccination within 24 hours, including in peripheral 
areas; continuous training of health personnel in the prevention of 
mother-to-child transmission; community awareness campaigns; 
and access to antiviral prophylaxis for mothers with high viral 
loads. 

 
Limitations of the study 

This study has several limitations, including its preliminary 
nature, limited generalizability to only the southern district of 
N’Djamena, and the absence of HBV viral load measurements in 
HBsAg-positive women, which restricts an accurate assessment of 
the risk of vertical transmission. Effective HBV prevention 
requires sustainable funding, support from authorities, and com-
munity engagement. A pediatric follow-up protocol for vaccinated 
newborns is currently underway, including screening of breastfed 
children aged 13 to 18 months to assess their serological status, 
development, nutrition, and liver condition. Extending the study to 
other districts, with in-depth virological analysis and accurate map-
ping, will enable the development of an integrated national hepati-
tis B prevention policy, in line with the WHO’s 2030 targets. 

 
 

Conclusions 
This pilot study highlights a high prevalence of HBsAg among 

pregnant women in the southern district of N’Djamena, confirming 
the high endemicity of this infection in Chad. The preliminary 
results of this study confirm the urgent need to strengthen preven-
tion of mother-to-child transmissions of hepatitis B in Chad, 
emphasizing the importance of enhancing community awareness 
by encouraging systematic screening among pregnant women, as 
well as the establishment of a genuine national HBV prevention 
policy. In this context, newborn vaccination within 24 hours of 
birth, combined with vaccination of at-risk groups, constitutes an 
essential and effective strategy to significantly reduce the burden 
of the disease and contribute to better infection control in Chad. 

 
 
 

References 
  1. Trépo C, Chan HLY, Lok A. Hepatitis B virus infection. Lancet 

2014;384:2053-63. 
  2. World Health Organization. Global hepatitis report, 2017. 

WHO; 2017. Available from: https://www.who.int/publica-
tions/i/item/9789241565455 

  3. Ranger-Rogez S, Alain S, Denis F. Virus des hépatites: 
transmission mère-enfant [Hepatitis viruses: mother-to-child 
transmission]. Pathologie Biologie 2002;50:568�75. 

  4. Mast EE, Margolis HS, Fiore AE, et al. A comprehensive 
immunization strategy to eliminate transmission of hepatitis B 
virus infection in the United States: recommendations of the 
Advisory Committee on Immunization Practices (ACIP) part 
1: immunization of infants, children, and adolescents. 
MMWR Recomm Rep 2005;54:1-31. Erratum in: MMWR 
Morb Mortal Wkly Rep 2006;55:158-9. Erratum in: MMWR 
Morb Mortal Wkly Rep 2007;56:1267. 

   5.World Health Organization. Hepatitis B vaccines: WHO posi-
tion paper, July 2017 - Recommendations. Vaccine 
2019;37:223-5. 

  6. World Health Organization. Global progress report on HIV, 
viral hepatitis and sexually transmitted infections, 2021. 
WHO; 2021. Available from: https://www.who.int/publica-
tions/i/item/9789240027077 

  7. Habkreo M, Moussa AM, Saleh TM, et al. Prevalence of Viral 
Hepatitis B Among Pregnant Women in N’Djamena. Am J 
Health Res 2022;10:175�8. 

  8. Debsikréo N, Mankréo BL, Moukenet A. Prevalence of 
Hepatitis B and Associated Factors among Pregnant Women in 
N’Djamena, Chad. Fortune J Health Sci 2023;6:253-62. 

  9. Debsikréo N, Mankréo BL, Moukénet A, et al. Prevalence of 
hepatitis B virus infection and its associated factors among 
students in N’Djamena, Chad. PLoS One 2024;19:e0273589.  

10. Nguwoh SP, Fokam J, Taheu CN, et al. Associated risk factors 
with seroprevalence of HIV and HBV co-infection among 
pregnant women attending Guelendeng Health District in the 
Mayo-Kebbi East Region of Chad. Int J Preg Childbirth 
2020;6:155-60. 

11. Alassan KS, Imorou RS, Sonombiti H, et al. Séroprévalence et 
facteurs associés à l’hépatite virale B chez les gestantes à 
Parakou en République du Bénin [Seroprevalence and factors 
associated with viral hepatitis B among pregnant women in 
Parakou, Republic of Benin]. Pan Afr Med J 2019;33:226. 

12. Mawouma ARN, Djoulatou AH, Komnang EO, Kimessoukie 
EO. Facteurs associés à l’infection de l’hépatite B chez les 
femmes enceintes dans les formations sanitaires du district de 



[page 8]                                               [Sahelian Journal of Responsible One Health 2025; 1:565]

               Article

santé de Mokolo/Région de l’Extrême-Nord Cameroun 
[Factors associated with hepatitis B infection in pregnant 
women at health facilities in the health district of Mokolo/Far 
North of Cameroon]. Pan Afr Med J 2022;41:61. 

13. Mvumbi GM, Keïta BD, Camara N, et al. Prévalence et fac-
teurs associés aux hépatites B et C chez les travailleuses du 
sexe de Bamako, Mali [Prevalence and factors associated with 
hepatitis B and C among female sex workers in Bamako, 
Mali]. Pan Afr Med J 2024;49:118. 

14. Fessehaye N, Berhane A, Ahmed H, et al. Prevalence of 
Hepatitis B Virus Infection and Associated Seromarkers 
among Pregnant Women in Eritrea. J Hum Virol Retrovirol 
2018;6:1-6.  

15. Kishk R, Mandour M, Elprince M, et al. Pattern and interpre-
tation of hepatitis B virus markers among pregnant women in 
Northeast Egypt. Braz J Microbiol 2020;51:593�600. 

16. Bancha B, Kinfe AA, Chanko KP, et al. Prevalence of hepatitis 
B viruses and associated factors among pregnant women 
attending antenatal clinics in public hospitals of Wolaita Zone, 
South Ethiopia. Plos One 2020;15:e0232653. 

17. Fomulu NJ, Morfaw FL, Torimiro JN, et al. Prevalence, corre-
lates and pattern of Hepatitis B among antenatal clinic atten-
ders in Yaounde-Cameroon: is perinatal transmission of HBV 
neglected in Cameroon? BMC Pregnancy Childbirth 
2013;13:158.  

18. Wondmeneh TG, Mekonnen AT. Epidemiology of hepatitis B 
virus infection among pregnant women in Africa: a systematic 
review and meta-analysis. BMC Infect Dis 2024;24:921.  

19. Torimiro JNE, Duri K, Goumkwa NM, et al. Toward the elim-
ination of hepatitis B: networking to promote the prevention 
of vertical transmission of hepatitis B virus through popula-
tion-based interventions and multidisciplinary groups in 

Africa. Front Public Health 2024;12:1283350. 
20. Njoya O, Essi MJ, Ongolo BB, Obama MT. Connaissances 

perceptions et pratiques des femmes enceintes vis-a-vis de 
l’hépatite virale B en milieu urbain au Cameroun [Knowledge, 
perceptions, and practices of pregnant women regarding viral 
hepatitis B in an urban setting in Cameroon]. Health Sci Dis 
2013;14:1-4. 

21. Gebrecherkos T, Girmay G, Lemma M, Negash M. 
Knowledge, Attitude, and Practice towards Hepatitis B Virus 
among Pregnant Women Attending Antenatal Care at the 
University of Gondar Comprehensive Specialized Hospital, 
Northwest Ethiopia. Int J Hepatol 2020;2020:5617603. 

22. Institut National de la Statistique, des Études Économiques et 
Démographiques (INSEED). Enquête Démographique et de 
Santé à Indicateurs Multiples 2014-2015 [Demographic and 
Health Survey with Multiple Indicators 2014-2015].  

Available from: https://microdata.worldbank.org/index.php/cata-
log/2668 

23. Shimakawa Y, Veillon P, Birguel J, et al. Residual risk of 
mother-to-child transmission of hepatitis B virus infection 
despite timely birth-dose vaccination in Cameroon (ANRS 
12303): a single-centre, longitudinal observational study. 
Lancet Glob Health 2022;10:e5219. 

24. Coalition for Global Hepatitis Elimination (CGHE), Centers 
for Disease Control and Prevention (CDC), World Health 
Organization Headquarters & Regional Office for Africa. 
Introduction of Hepatitis B Birth Dose Vaccination in Africa: 
A Toolkit for National Immunization Technical Advisory 
Groups [Internet]. 2024. Available from: https://www.global-
hep.org/tools-resources/introduction-hepatitis-b-birth-dose-
vaccination-africa-toolkit-national


