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a b s t r a c t 

Objectives: Hepatitis B virus (HBV) infection remains a public health threat in middle- and low-income countries, 

where mother-to-child transmission plays an important role. The aim of this study was to assess the burden of 

this infection among pregnant women in southern Gabon and the risk of vertical transmission. 

Methods: The study was a prospective investigation conducted from April 2021 to January 2022. Study partic- 

ipants were pregnant women aged 18 and over attending antenatal clinics in Franceville. Blood samples were 

collected to test for HBV surface antigen, anti-hepatitis B core, hepatitis B e antigen, and anti-hepatitis B e markers 

and to assess HBV infection. 

Results: We recruited 901 women with a median age of 26 years (interquartile range: 21-32). Overall prevalence 

of infection was 3.9% (confidence interval: 2.7-5.4%). 418/901 or 46.4% were anti-hepatitis B core positive. 

Among HBV surface antigen-positive women, 1/35 were hepatitis B e antigen-positive with a viral load > 200,000 

IU/ml. Over 64% of participants had no information about HBV infection, and none knew that the virus could 

be transmitted from mother to child. 

Conclusions: This study reveals a low HBV prevalence in pregnant women in Gabon and a low risk of vertical 

transmission of the virus. However, the rate of exposure of the population to the virus remains high and calls for 

improving actions and interventions for potential elimination goals. 
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Hepatitis B virus (HBV) infection remains a major public health

oncern, with a global high morbidity and mortality consequences

1 , 2] . According to the World Health Organization (WHO), approxi-

ately 296 million people worldwide are living with chronic hepatitis

 infection [3] . Because HBV infection is a chronic infection with no

ure options, prevention remains a major strategy for a potential future

limination of this infection [4 , 5] . Moreover, the high rate of new

nfections worldwide, estimated at 1.5 million in 2020 [6] , emphasizes

he need to improve current prevention and care strategies, especially in

iddle-and-low-income countries, where the burden of this infection is

igh. According to the systematic analysis of the Global Burden Disease
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019, the prevalence of HBV surface antigen (HBsAg) carriage in the

orld population is estimated at 4.1% [7] . Depending on the effective-

ess of vaccination programs and other preventive measures taken by

any countries, we observe a disparity in the geographic distribution of

BV infection. In fact, European and American regions where the HBV

accination coverage is high [8] have HBsAg prevalence of less than

.5%. However, despite the introduction of vaccination since 1990, the

estern Pacific and African Regions remain the most affected areas

ith HBsAg prevalence ranging between 8.3% and 7.8% respectively

7] . Moreover, in most of the highly affected regions in the middle-and-

ow-income countries, vertical transmission of the virus, via the infected

other to her child, has been found and reported as the current most

mportant transmission route [9–11] . In addition, children with HBV in-
ptember 2023 

al Society for Infectious Diseases. This is an open access article under the CC 

https://doi.org/10.1016/j.ijregi.2023.09.002
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ijregi
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijregi.2023.09.002&domain=pdf
mailto:avelin.aghokeng@ird.fr
https://doi.org/10.1016/j.ijregi.2023.09.002
http://creativecommons.org/licenses/by-nc-nd/4.0/


D.S. Koumba Mavoungou, N. N’dilimabaka, E. Elguero et al. IJID Regions 9 (2023) 32–37 

Figure 1. Map of the Ogooué region in Gabon and indication of cities where study participants live. Red dots represent each of these cities. A represents the map pf 

Gabon. B represents the Ogooué region. 
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ection have up to 90% risk of developing a chronic infection and are at

igher risk of later liver complications [4 , 12 , 13] . Therefore, improving

he prevention of mother-to-child transmission (MTCT) of the virus is a

ajor priority and one of the key components of WHO elimination goal.

Over the past three decades, Gabon has moved from a highly en-

emic area to an intermediate endemic area for HBV infection with an

stimated prevalence of 7.4% in the general population [14] . However,

here are very limited data on the current burden of this infection in the

abonese population and more specifically in pregnant women, who

ay transmit the virus to their newborn. 

The aim of this study was to estimate the prevalence of HBV infec-

ion in pregnant women living in the southern Gabon, as well as assess

he risk of vertical transmission and the level of knowledge on HBV

nfection. 

aterials and methods 

tudy design 

We conducted a cross-sectional study in the Haut-Ogooué region of

abon, across three major maternity facilities located in Franceville, the

apital city of this region. Most of the participants in our study resided

n Franceville, but some of them were from other neighboring towns

ocated in this region, as Aboumi, Akieni, Akou, Alele, Andjogo, As-

iami, Bambidié, Bongoville, Boue, Boumango, Eyouga_2, Franceville,

ele, Leconi, Lekei, Makokou, Mbounga, Moanda, Mounana, Moupia,

vengue, Ngouoni, Obili, Okondja, Ossele and Sucaf ( Figure 1 ). These

articipants were recruited from April 2021 to January 2022 at the

ôpital Régional Amissa Bongo (CHRAB), the Hôpital de l’Amitié Sino-

abonaise (HASG) and the Service de Santé Maternelle et Infantile
33 
SMI). Throughout the study period, pregnant women attending any of

hese maternity facilities for a routine medical visit were offered the pos-

ibility to be part of the study. Inclusion criteria were as follows: being a

regnant woman, aged 18 years or older, consent to be part of the study,

nd providing written informed consent. Individuals not meeting these

riteria were not recruited. A study questionnaire was administered to

ollect socio-demographic information including age, place of residence,

arital status, occupation, education level, and number of children. A

et of questions was also designed to assess participants’ knowledge of

BV infection, HBV vaccination status, and previous HBV testing. 

ample collection and laboratory analyses 

For each study participant, a 4 ml whole blood sample was collected

n an ethylene diamine tetra acetic tube. Blood samples were sent within

he day to the Virology Laboratory of the Centre Interdisciplinaire de

echerches Médicales de Franceville (CIRMF), Franceville, Gabon. Sam-

les were processed upon reception to collect the plasma and the buffy-

oat in aliquots, and stored at − 80°C until testing. 

erological tests 

Plasma samples were screened for the presence of HBsAg and an-

ibody to the hepatitis B core antigen (HBcAb) using the Monolisa TM 

BsAg ULTRA and Monolisa TM Anti-HBc PLUS (Bio-Rad, Marnes la Co-

uette, France) kits, respectively. HBsAg-positive samples were further

ested for the presence of hepatitis B e antigen (HBeAg) and antibody

o the hepatitis B e antigen (HBeAb), using the Monolisa TM HBe Ag-Ab

LUS Kit. All assays were performed according to the manufacturer’s

nstructions. 
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Table 1 

Characteristics of the study population and their distribution in the three facilities. 

Characteristics Overall 

N = 901 (%) 

SMI 

n = 227 (%) 

HASG 

n = 415 (%) 

HRAB 

n = 259 (%) 

Median age (interquartile range) 26 (21-32) 25 (21-31) 26 (22-31.5) 27 (22-33) 

18-25 431 (47.8) 125 (55.1) 191 (46) 115 (44.4) 

26-45 470 (52.2) 102 (44.9) 224 (54) 144 (55.6) 

Marital status 

Single 377 (41.8) 105 (46.3) 172 (41.4) 100 (38.6) 

Not single 524 (58.2) 122 (53.7) 243 (58.6) 159 (61.4) 

Educational level 

No education 0 (0) 0 (0) 0 (0) 0 (0) 

Primary 122 (13.5) 19 (8.4) 72 (17.4) 31 (12) 

Secondary 670 (74.4) 181 (79.7) 296 (71.3) 193 (74.5) 

University 109 (12.1) 27 (11.9) 47 (11.3) 35 (13.5) 

Occupation 

No occupation 389 (43.2) 84 (37) 196 (47.2) 109 (42.1) 

Student 300 (33.3) 106 (46.7) 109 (26.3) 85 (32.8) 

In activity 212 (23.5) 37 (16.3) 110 (26.5) 65 (25.1) 

Nationality 

Gabonese 840 (93.2) 224 (98.7) 378 (91.1) 238 (91.9) 

Others 61 (6.8) 3 (1.3) 37 (8.9) 21 (8.1) 

Parity 

0 238 (26.4) 65 (28.6) 109 (26.3) 64 (24.7) 

1 223 (24.8) 64 (28.2) 101 (24.3) 58 (22.4) 

≥ 2 440 (48.8) 98 (43.2) 205 (49.4) 137 (52.9) 

HBV vaccination status 

Declared vaccinated 24 (4.5) 5 (3.2) 9 (3.7) 10 (7.4) 

Declared not vaccinated 511 (95.5) 151 (96.8) 234 (96.3) 126 (92.6) 

Do not know if vaccinated 366 (40.6) 71 (31.3) 172 (41.4) 123 (47.5) 

Previously tested for HBV 

Do not know 306 (34) 43 (18.9) 120 (28.9) 143 (55.2) 

Have been tested 73 (12.3) 12 (6.5) 35 (11.9) 26 (22.4) 

Have not been tested 522 (87.7) 172 (93.5) 260 (88.9) 90 (77.6) 

HASG: Hôpital de l’Amitié Sino-Gabonaise; HBV: hepatitis B virus; HRAB: Hôpital Régional Amissa Bongo; SMI: Service de Santé Maternelle et Infantile. 
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BV DNA levels 

We tested the level of HBV DNA in all HBsAg positive samples. HBV

NA quantification was performed using the Xpert HBV Viral Load As-

ay on the GeneXpert Cepheid instrument following the manufacturer’s

ecommendations (Cepheid, Sunnyvale, California, USA). The limit of

uantitation of the assays is 10 IU/ml and samples with HBV values

elow 3.2 IU/ml are classified as undetectable. 

tatistical analysis 

We estimated the study sample size assuming a HBsAg prevalence of

% to 10%, based on a pilot study that we conducted in this regions in

019 (unpublished data), and previously published data in Gabon [15] .

o achieve an expected prevalence at 95% confidence interval and 5%

ccuracy, we estimated the required sample size at 800. Prevalences

ere estimated by sample frequencies, and their 95% confidence inter-

als, as reported in Tables 1 , 2 and 3 , were exact binomial confidence

ntervals. All computations were performed with the R software. 

esults 

haracteristics of the study participants 

Overall, we recruited 901 pregnant women; half of them, 415

46.1%), were recruited in HASG maternity facility, while 259 (28.7%)

nd 227 (25.2%) were recruited in HRAB and SMI, respectively. The

verall median age was 26 years (interquartile range: 21-32) and ranged

rom 18 years to 45 years old. 41.8% were single and up to 74.4% had a

econdary school level, with all had at least a primary school level. Re-

arding HBV vaccination status, 24 (4.5%) declared being vaccinated

nd the others were either not vaccinated or did not know. Also, 73

12.3%) declared having been tested for HBV infection in their lifetime,

hile the others had never been tested or did not know ( Table 1 ). 
34 
nowledge of HBV infection 

Most of the study participants had a poor knowledge of HBV infec-

ion. Indeed, only 36% (324 out of 901) had heard about the infection

efore our interview ( Table 2 ). Participants obtained information about

BV infection either during their studies, medical consultation, through

 family member, or through the media. Overall, 54 out of 901, repre-

enting 6% of the participants knew that the infection was related to a

irus. In addition, only 26.1% knew that HBV could be transmitted, and

one of them were aware of the MTCT capacity of the virus. 

revalence of HBV infection 

Of the 901 participants, 35 representing 3.9%, (95% confidence in-

erval: 2.7-5.4) of the study population, were tested positive for HB-

Ag. The prevalence of HBV infection at HRAB, SMI, and HASG was

%, 3.5%, and 3.4% respectively ( Table 3 ). Of the 35 HBsAg-positive

omen, only one was HBeAg positive. HBeAb was detected in 88.6% of

BeAg-positive women (31 out of 35). Regarding previous exposure to

BV, the overall prevalence of HBcAb was 46.4%. In the different re-

ruitment centers (HASG, HRAB, SMI), the proportion of HBcAb-positive

ersons was 48.9%, 47.1%, and 41% respectively. HBV DNA was de-

ected in 28 of the 35 HBsAg-positive women ( Table 3 ). Viral load levels

anged from undetectable to 5,890,000 IU/ml, with a median value of

82 IU/ml (interquartile range: 81.5-1699.5). Sixteen out of 35 had a

alue below the detection limit ( < 10 IU/ml); 14/35 were below 2000

U/ml; 4/35 participants had viral load between 2000 IU/ml and 5000

U/ml; and 1/35 had viral load > 200,000 IU/ml. 

iscussion 

The aim of this study was to determine the prevalence of HBV infec-

ion in pregnant women attending antenatal clinics in southern Gabon
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Table 2 

Knowledges and information status on HBV infection and transmission modes. 

Knowledge Items Correct answer overall 

N = 901 (%) 

Correct Answers, n (%) 

SMI 

n = 227 (%) 

HASG 

n = 415 (%) 

HRAB 

n = 259 (%) 

Have heard of HBV infection 324 (36%, 33-39) 91 (40.1%, 33.7-46.8) 129 (31%, 26.7-35.8) 104 (40.2%, 34.1-46.4) 

Through media 28 (3.1%, 2.1-4.5) 6 (2.6%, 1.0 - 5.7) 15 (3.6%, 2.0-5.9) 7 (2.7%, 1.1-5.5) 

Family members 42 (4.7%, 3.4-6.2) 17 (7.5%, 4.4-11.7) 13 (3.1%, 1.7-5.3) 12 (4.6%, 2.4-8.0) 

At school 61 (6.8%, 5.2-8.6) 19 (8.4%, 5.1-12.8) 23 (5.5%, 3.5-8.2) 19 (7.3%, 4.5-11.2) 

At hospital 53 (5.9%, 4.4-7.6) 10 (4.4%, 2.1-8.0) 27 (6.5%, 4.3-9.3) 16 (6.2%, 3.6-9.8) 

Others 70 (7.8%, 6.1-9.7) 18 (7.9%, 4.8-12.2) 29 (7.0%, 4.7-9.9) 23 (8.9%, 5.7-13.0) 

Hepatitis B is caused by a virus 54 (6.0%, 4.5-7.7) 3 (1.3%, 0.3-3.8) 26 (6.3%, 4.1-9.0) 25 (9.7%, 6.3-13.9) 

HBV can be transmitted 235 (26.1%, 23.2-29.1) 55 (24.2%, 18.8-30.3) 91 (21.9%, 18% - 26.2) 89 (34.4%, 28.6-40.5) 

By saliva 136 (15.1%, 12.8-17.6) 30 (13.2%, 9.1-18.3) 62 (14.9%, 11.6-18.7) 44 (17.0%, 12.6-22.1) 

By blood 38 (4.2%, 3.0-5.7) 3 (1.3%, 0.3-3.8) 24 (5.8%, 3.7-8.5) 11 (4.2%, 2.1-7.5) 

Sexually (if unprotected) 85 (9.4%, 7.6-11.5) 15 (6.6%, 3.7-10.7) 38 (9.2%, 6.6-12.4) 32 (12.4%, 8.6-17.0) 

By sweats 4 (0.4%, 0.1-1.1) 0 (0%, 0.0-1.6) 1 (0.2%, 0.0-1.3) 3 (1.2%, 0.2-3.3) 

HASG: Hôpital de l’Amitié Sino-Gabonaise; HBV: hepatitis B virus; HRAB: Hôpital Régional Amissa Bongo; SMI: Service de Santé Maternelle et Infantile. 

Table 3 

Hepatitis B serological markers and DNA viral load levels in HBsAg-positive participants. 

HBV markers 

Overall 

N = 901 (%) 

SMI 

n = 227 (%) 

HASG 

n = 415 (%) 

HRAB 

n = 259 (%) 

HBsAg 

Positive 35 (3.9%, 2.7-5.4) 8 (3.5%, 1.5-6.8) 14 (3.4%, 1.9-5.8) 13 (5%, 2.7-8.4) 

Negative 866 (96.1) 219 (96.5) 401 (96.6) 246 (95) 

HBeAg 

Positive 1 (2.9%, 0.07-15) 0 (0%, 0.0-37) 1 (7.1%, 0.2-34) 0 (0%, 0.0-25) 

Negative 34 (97.1) 8 (100) 13 (92.9) 13 (100) 

HBcAb 

Positive 418 (46.4%, 43-50) 93 (41%, 35-48) 203 (48.9%, 44-54) 122 (47.1%, 41-53) 

Negative 483(53.6) 134 (59) 212 (51.1) 137 (52.9) 

HBeAb 

Positive 31 (88.6%, 73-97) 8 (100%, 63-100) 11 (78.6%, 49-95) 12 (92.3%, 64-100) 

Negative 4 (11.4) 0 (0) 3 (21.4) 1 (7.7) 

Viral load DNA (IU/ml) 

ND 7 (20%, 8.4-37) 3 (37.5%, 8.5-76) 3 (21.4%, 4.7-51) 1 (7.7%, 0.2-36) 

< 5000 27 (77.1%, 60-90) 5 (62.5%, 24-91) 10 (71.4%, 42-92) 12 (92.3%, 64-100) 

> 200 000 1 (2.9%, 0.07-15) 0 (0%, 0-37) 1 (7.2%, 0.2-34) 0 (0%, 0-25) 

HASG: Hôpital de l’Amitié Sino-Gabonaise; HBcAb: antibody to the hepatitis B core antigen; HBeAb, antibody to the hepatitis B e antigen; HBeAg: hepatitis B e 

antigen; HBsAg: Hepatitis B surface antigen; HRAB: Hôpital Régional Amissa Bongo; ND, not detectable; SMI: Service de Santé Maternelle et Infantile. 
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c  
nd to assess the level of knowledge on this infection in this popula-

ion. Indeed, because vertical transmission of HBV represents one of the

ajor routes of the spread of this virus, understanding the magnitude

f the infection in this population, especially in sub-Saharan African is

ssential for the elaboration and implementation of current and future

revention and care strategies. 

In this study, we found an overall HBV prevalence of 3.9%. Previ-

us studies conducted in the country have reported a prevalence of HB-

Ag of 7.4% in the general population [14] . A recent study conducted

mong blood donors, and including 69 862 participants, reported HBV

revalence ranging from 4.4-9.9% from 2009 to 2016 in Gabon [16] .

n pregnant women, a study conducted in 2008 and including five sites

Libreville, Port-Gentil, Oyem, Lambaréné et Franceville), from 1187

articipants, reported 9.2% HBsAg prevalence, and the highest preva-

ence, 11.9%, was reported in the region of Franceville [15] . Because of

he heterogenicity of these studies in their design, sampling locations,

ecruitment periods, and type of population assessed, it is still hard to

stimate the real burden of HBV infection in the Gabonese population,

tressing the need for large-scale studies such as the one we here con-

ucted. Compared to other resource-limited countries, our results are in

ine with recent data on HBV burden in pregnant women. Indeed, a study

onducted in Ghana between 2018 and 2019 found an HBsAg prevalence

f 3.3% in 213 pregnant women [17] . Other recent studies, conducted

n this population in Tanzania, Rwanda, and the Democratic Republic of

ongo, reported HBsAg prevalence of 3%, 3.1%, and 3.9%, respectively

18–20] . Other studies from South Africa and Ghana reported 0.67%
35 
nd 2.4% prevalence, respectively [21 , 22] . Most of these countries have

mplemented HBV vaccination programs in the past 20 years and this

ay be a potential benefit of these programs. However, HBV infection

s still a major public health problem in Africa, and many other studies

till report high infection rates in pregnant women. Eyong et al. [23] re-

ently reported 5.7% in Cameroon, while Atilola et al. [24] reported

p to 10.5% in the South-West region of Nigeria. Thus, continuous im-

rovement of preventive actions is still essential, including reinforcing

accination programs, better education, sensitization and information

f populations, and implementation of large-scale surveillance studies

o assess the efficacy of these strategies. Indeed, our results highlighted

he poor participant knowledge and information on this infection, stress-

ng the need for more information and population education on HBV

nd other infectious diseases that are frequently found in the country.

mplementing such actions is of high importance in the context of Sub-

aharan Africa where HBV infection and exposure to this virus remain

ajor public health concerns. Indeed, as reported by other studies in this

egion; Fomulu et al. [25] reported an anti-HBc prevalence of 40.8% in

ameroon, while Mansour et al. [26] reported a prevalence of 66.3% in

auritania; we found a very high level of total HBcAb in our study popu-

ation, with almost half of the participants carrying HBcAb and negative

or HBsAg, indicating passed HBV infection and ongoing high level of

xposure to this virus in the population. 

In the goal to reduce the burden of HBV infection worldwide and

otentially move to viral hepatitis elimination by 2030-2035, WHO

onsiders the prevention of the vertical transmission of the virus from
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nfected mother to child as a key priority [27] . In this regard, WHO

ecommends that pregnant women tested positive for HBV infection,

ith an HBV DNA ≥ 5.3 log10 IU/ml, means ≥ 200,000 IU/ml be con-

idered for a preventive prophylaxis to prevent MTCT of HBV [27] . In

his study, only one participant out of the 35 HBsAg-positive, repre-

enting less than 0.1% of our total study population, had a viral load

evel meeting these treatment recommendations. The majority of the

emaining study participants who were HBsAg-positive had profiles of

nactive HBV infection, with low risk of transmission [28] . Because ac-

ess to molecular testing, especially for HBV remains very limited in

he majority of African countries, including Gabon, testing for HBeAg

s recommended as an alternative approach, as HBeAg is considered a

arker of active HBV infection [28 , 29] . In our study, we found a strong

orrelation between the HBV DNA found and HBeAg reactivity. Indeed,

he only participants we found HBeAg-positive was one with the high-

st HBV DNA level, ≥ 200,000 IU/ml, and the only one eligible for a

reventive treatment according to the WHO recommendations. These

esults indicate that HBeAg can be a reliable marker in this context to

dentify HBsAg-positive pregnant women who are eligible for preventive

rophylaxis. The current major issue is that access to this treatment is

till very limited, and many African countries has not yet implemented

ational policies and guidelines for access and monitoring of this pro-

hylactic treatment to prevent MTCT of HBV, despite the fact that teno-

ovir is now widely available in many countries through HIV treatment

rograms. 

Overall, the possible significance of our work is that the real burden

f HBV infection in key populations as the pregnant women may be

ower than previously reported and believed in Gabon, and therefore,

he elimination of the vertical transmission of the virus from the mother

o child in such settings may be possible, provided that improved actions

nd interventions are implemented to educate the populations, increase

ccess to testing and diagnosis and access to prophylactic treatment for

ligible HBV-positive pregnant women. 

Our study has some limitations. First, this was a cross-sectional inter-

ention, and thus, participants were assessed at a single time point. Also,

or participants tested HBsAg positive, there was no clinical assessment

liver enzymes, assessment of liver fibrosis, etc.) and no information on

otential clinical evolution. Finally, self-reported answers to questions

n HBV knowledge and previous testing can generate uncertainty. 

In conclusion, in a large-scale study we conducted in south-Gabon,

e found a high level of exposure of pregnant women to HBV, al-

hough with a low proportion of HBV infection (HBsAg-positive). More-

ver, the proportion of women at risk of vertically transmitting HBV

o their children was very low, but as access to preventive prophy-

axis remains scarce, immediate vaccination of children at birth remains

 priority to improve this prevention and move to a potential future

limination. 
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