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Abstract 

Objective: This study was performed in order to fill the gap of knowledge regarding sero‑epidemiology of hepatitis 
B virus (HBV) amongst Human Immunodeficiency virus (HIV)‑infected patients and to assess the risk factors associ‑
ated with HBV co‑infection in a rural locality of Cameroon. A retrospective and cross‑sectional study was carried out 
from January 2008 to April 2014 within the Mfou District Hospital. Naive HIV‑infected patients were enrolled in the 
study and tested for hepatitis B surface antigen (HBsAg). Preliminary pre‑therapeutic data essential for follow‑up was 
collected from the participants.

Results: Overall, the sample size was constituted of 712 HIV‑infected patients. The prevalence of HBsAg was 8.99%. A 
significant difference was observed in the proportion of HBsAg positive subjects with respect to the year of inclusion; 
higher proportions were observed between 2011 and 2014 (P‑value = 0.007). Majority of HBV co‑infected participants 
had severe immuno‑suppression with CD4 counts lower than 100 cells/µL as compared to HIV mono‑infected popu‑
lation but the difference was not statistically significant. Our results confirm the high prevalence for HBV infection 
among HIV‑infected patients in the Mfou District Hospital. These findings will enable stake holders to be better armed 
in the elimination of viral hepatitis as a public health problem.
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Introduction
In 2016, the World Health Assembly adopted the first 
“Global Health Sector Strategy on Viral Hepatitis 2016–
2021” [1]. The strategy has a vision of reducing new viral 
hepatitis infections by 90% and reducing deaths due to 
viral hepatitis by 65% by 2030. This target can only be 
possible if there is in-depth knowledge of the sero-epide-
miology of HBV particularly in high-risk groups as well 
as in rural regions where there is limited data on HIV-
HBV co-infection. A systematic review of the epidemiol-
ogy of HIV co-infection with HBV in sub-Saharan Africa 
reported hepatitis B surface antigen (HBsAg) prevalence, 
of up to 20% in HIV infected patients in Cameroon [2]. A 
few other studies have reported sero-prevalences ranging 

from 8 to 25.5% [3–7]. This study was performed in order 
to fill the gap of knowledge regarding sero-epidemiology 
of HBV amongst HIV-infected patients in Mfou, a rural 
locality of Cameroon.

Main text
Methods
Study population
We carried out a retrospective and cross-sectional study 
from January 2008 to April 2014. It took place within 
the Mfou District Hospital (MDH), a hospital setting for 
monitoring HIV-infected subjects found in a rural zone 
of Cameroon. Preliminary information regarding basic 
biological parameters was collected from the patient 
records prior to antiretroviral treatment initiation.
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Sample collection and laboratory analysis
Blood samples were collected from all participants into a 
5 mL dry tube and a 5 mL EDTA tube. Following collec-
tion, the dry tube was centrifuged at 2500 rpm for 15 min 
in order to collect serum required for subsequent analy-
ses. Since all enrolment was made in MDH upon initia-
tion of anti-retroviral therapy, all participants had prior 
results for HIV testing. However, a novel detection of 
HIV in the serum of the subjects was carried out by the 
HIV-½ rapid diagnostic tests (Determine™ HIV-½, Alere 
Medical Co., Japan), an immunochromatographic assay 
and subsequently on  ImmunoComb® II Anti-HIV 1&2 
EIA kit (Orgenics Ltd, Yavne, Israel) for qualitative and 
differential detection of antibodies to HIV types 1 and 
2. The CD4 lymphocyte counts were detected on whole 
blood collected in EDTA tube using a Partec  CyFlow® 
automation system. Liver transaminases on the other 
hand were measured on the participant’s serum with 
a mono-reagent kit (Biolabo SAS, France) and run in a 
spectrophotometer. According to the kit, normal lev-
els of alamine amino transferase (ALAT) and aspartate 
amino transferase (ASAT) were between 8 and 35 IU/L. 
Detection of HBsAg was carried out by immuno-chro-
matographic method with HBV One Step Rapid Assay 
 (DiaSpot®, Jawa Barat, Indonesia). HIV and HBsAg sero-
logic assay were validated with known in-house posi-
tive and negative controls. All laboratory analyses were 
performed at the MDH following the manufacturer’s 
instructions.

Statistical analysis
Data obtained were processed in Excel and statistical 
analysis performed with SPSS version 22.0. Results were 
interpreted by the Chi square test with a degree of signifi-
cance (P) at the 5% threshold.

Results
A total of 712 HIV-infected patients were enrolled in 
MDH from 2008 to 2014. Table 1 summarizes the char-
acteristics of the study population. The mean age of the 
study population was 38.90  years with an age range of 
4–93  years. Similarly the mean values for CD4 counts, 

ASAT and ALAT were respectively, 187.17 (range 6–960), 
31.99 (range 0.65–287), and 22.16 (range 0.51–202).

The study population was predominantly female, 
with a sex ratio of 2.59. The 20-40  years age group was 
the most affected population among women whereas 
the 40–60  years age group was the most represented 
in males (Fig.  1). The least represented age group was 
the < 20 years.

Overall, there were 64 participants positive for HBsAg 
(8.99%; CI 7–11%). Table  2 summarizes the association 
between HIV-mono infected subjects and HIV-HBV co-
infected subjects with respect to socio-demographics and 
biological parameters. The only significant association 
observed between the two groups was with respect to 
the year of inclusion; higher proportions were observed 
between 2011 and 2014 (P = 0.007). The 20–39 years age 
group was the most predominant in both population fol-
lowed by the 40–59  years age group. Majority of HBV 
co-infected participants had severe immuno-suppression 
with CD4 counts lower than 100  cells/µL as compared 
to HIV mono-infected population where CD4 counts 
between 200 and 499  cells/µL predominated. A notice-
able high proportion of participants had liver transami-
nase levels ≥  2N (26.2% for ALAT and 39% for ASAT) 
among the HIV mono-infected population as compared 
to 14.1 and 28.1%, respectively in the HBV co-infected 
population though the relationship was not significant.

Discussion
This study laid more emphasis on the high endemic-
ity of HBV in Cameroon as previously reported [8]. The 
HBsAg prevalence in HIV infected individuals was 8.99%, 
which is comparable to the 12.6% obtained by Zoufaly 
et  al. among patients initiating ART in rural Cameroon 
[5]. Similarly high proportions were obtained by several 

Table 1 Characteristics of study population

N Minimum Maximum Mean Standard 
deviation

Age (years) 712 4 93 38.90 10.56

CD4 counts 
(cells/µL)

712 6 960 187.17 127.85

ASAT (IU/L) 708 0.65 287 31.99 24.37

ALAT (IU/L) 712 0.51 202 22.16 20.69
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Fig. 1 Age and sex distribution of the study population
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authors in Cameroon; 11.8% in an investigation of overt 
and occult hepatitis-B infection among HIV-infected 
individuals [9], 9.8% among ART-treated patients [4], 
the 7.85% among HIV-infected pregnant women [6], and 
25.5% in the South West and Littoral regions [7]. One of 
the most probable causes of the high incidence of HBV/
HIV co-infection is the fact that both viruses have similar 
routes of transmission [10].

The significant association observed between the pres-
ence of HBsAg and the enrolment periods shows the 
increasing trend of HBV infection among HIV-positive 
patients. This is a call for concern since there is a recom-
mended vaccine that protects against HBV infection and 

induces protective antibodies in 95% of individuals that 
complete their vaccination series [8]. Cameroon included 
the hepatitis B vaccine in its expanded program of immu-
nization (EPI) in 2005 and it is the probable reason for 
the low circulation of HBsAg among the young popula-
tion. Targeted education and vaccination campaigns 
should however be performed to provide immunization 
among the young adults which was the most represented 
age group in this study and the most affected by HBV 
co-infection.

On average, there were at least twice as more women 
than men in our study population. This can be explained 
by the fact that most women get screened for HIV dur-
ing pregnancy as part of their pre-natal examination in 
order to curb mother to child transmission. As reported 
by previous studies, gender was not a risk factor for HBV 
infection (P = 0.953) [3, 11–13]. Conversely, Diwe et al. 
in Nigeria reported that men were at higher risk of HBV 
infection than women due to sharing of injection equip-
ments amongst drug addicts [14].

Overall, more than 50% of the study population had 
CD4 counts below 200  cells/µL and thus indicates late 
diagnosis of HIV in these patients. These late diagno-
ses represents missed opportunities for treatment and 
prevention, and consequently results in poor progno-
sis of disease and increased likeliness for co-morbidities 
to develop. This study however noted no statistical sig-
nificance between the degree of immune-suppression as 
reflected by CD4 counts and HBV co-infection. Previ-
ous findings from Cameroon relate lower CD4 counts to 
increased risk of HBV co-infection [15].

Liver transaminases were more raised in HIV mono-
infected population as compared to co-infected popu-
lation. Despite the fact that this association was not 
significant, these findings contradict several reports 
where higher hepatic cytolysis was observed in HBV 
co-infected patients compared to those with HIV mono-
infection [16]. This is probably due to the fact that most 
co-infected patients were either recently infected or were 
still at the stage of inactive hepatitis when no liver cytoly-
sis had yet occurred [17].

Conclusion
Our results confirm the high prevalence for HBV infec-
tion among HIV-infected patients in the MDH though no 
risk factors were associated to HBV co-infection. These 
findings will enable stake holders to be better armed in 
targeting the “Global Health Sector Strategy on Viral 
Hepatitis 2016–2021” vision of eliminating viral hepatitis 
as a public health problem [1].

Table 2 Characteristics of study population with respect 
to HBV status

HIV mono-infected
N (%)

HBV co-infected
N (%)

P-value

Sex 0.953

 Male 180 (27.8) 18 (28.1)

 Female 468 (72.2) 46 (71.9)

Age group (years) 0.610

 < 20 7 (1.1) 1 (1.6)

 20–39 345 (53.2) 38 (59.3)

 40–59 271 (41.8) 24 (37.5)

 ≥ 60 25 (3.9) 1 (1.6)

Year of inclusion 0.007

 2008 75 (11.6) 4 (6.3)

 2009 67 (10.3) 3 (4.7)

 2010 108 (16.7) 3 (4.7)

 2011 129 (19.9) 15 (23.4)

 2012 109 (16.8) 12 (18.8)

 2013 124 (19.1) 20 (31.3)

 2014 36 (5.6) 7 (10.9)

CD4 counts (cells/µL) 0.365

 < 100 188 (29.0) 24 (37.5)

 100–199 176 (27.2) 17 (26.6)

 200–499 273 (42.1) 21 (32.8)

 ≥ 500 11 (1.7) 2 (3.1)

ALAT (IU/L) 0.056

 N 478 (73.8) 55 (85.9)

 2N 134 (20.7) 6 (9.4)

 > 2N 35 (5.5) 3 (4.7)

ASAT (IU/L) 0.221

 N 393 (61.0) 46 (71.9)

 2N 196 (30.5) 14 (21.9)

 > 2N 55 (8.5) 4 (6.2)

 Total 648 64
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Limitations
  • This study did not enable description of socio-demo-

graphic risk factors associated with both viral infec-
tions for a better understanding of results obtained.

  • Information regarding the stage of HIV would have 
been essential to study as risk factor for HBV infec-
tion.

  • Information on HIV viral load, an essential param-
eter for HIV monitoring was lacking.

  • HBsAg was detected at one point of the study and did 
not enable to distinguish between acute HBV infec-
tion which might eventually resolve from chronic 
viral hepatitis [8].

Abbreviations
HBV: hepatitis B virus; HIV: human immunodeficiency virus; HBsAg: hepatitis B 
surface antigen; MDH: Mfou District Hospital; ALAT: alamine amino transferase; 
ASAT: aspartate amino transferase.

Authors’ contributions
J‑PM collected data and performed laboratory analysis; J‑PM and CGM per‑
formed statistical analysis and wrote the first draft of the manuscript; MCNE 
and RN conceived and coordinated the study. All authors read and approved 
the final manuscript.

Author details
1 Laboratoire de Biologie Humaine, Centre de Recherches Médicales, Institut 
de Recherches Médicales et d’Etudes de Plantes Médicinales, PO Box 13033, 
Yaounde, Cameroon. 2 Yaounde University Teaching Hospital, PO Box 1634, 
Yaounde, Cameroon. 3 Department of Microbiology and Parasitology, Univer‑
sity of Buea, PO Box 63, Buea, Cameroon. 4 Centre Pasteur of Cameroun, PO 
Box 1274, Yaoundé, Cameroon. 

Acknowledgements
We would like to acknowledge all participants who took part in this study as 
well as the staff of the MDH.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article and its additional files.

Consent for publication
Not applicable.

Ethics approval and consent to participate
This study received authorizations from the institutional ethics committee of 
the Mfou District Hospital for respect of ethical considerations. All participants 
gave their written consent to participate in the study. For participants below 
21 years of age, the parent’s written assent was obtained before enrolment.

Funding
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Received: 26 October 2017   Accepted: 11 January 2018

References
 1. WHO. Global health sector strategy on viral hepatitis 2016–2021. 

2016. http://www.who.int/hepatitis/strategy2016‑2021/ghss‑hep/en/. 
Accessed 15 May 2017.

 2. Barth RE, Huijgen Q, Taljaard J, Hoepelman AI. Hepatitis B/C and HIV in 
sub‑Saharan Africa: an association between highly prevalent infec‑
tious diseases. A systematic review and meta‑analysis. Int J Infect Dis. 
2010;14(12):e1024–31.

 3. Laurent C, Bourgeois A, Mpoudi‑Ngole E, Kouanfack C, Ciaffi L, Nkoue 
N, et al. High rates of active hepatitis B and C co‑infections in HIV‑1 
infected Cameroonian adults initiating antiretroviral therapy. HIV Med. 
2010;11(1):85–9.

 4. Kouanfack C, Aghokeng AF, Mondain AM, Bourgeois A, Kenfack A, 
Mpoudi‑Ngole E, et al. Lamivudine‑resistant HBV infection in HIV‑positive 
patients receiving antiretroviral therapy in a public routine clinic in Cam‑
eroon. Antivir Ther. 2012;17(2):321–6.

 5. Zoufaly A, Onyoh EF, Tih PM, Awasom CN, Feldt T. High prevalence of 
hepatitis B and syphilis co‑infections among HIV patients initiating 
antiretroviral therapy in the north‑west region of Cameroon. Int J STD 
AIDS. 2012;23(6):435–8.

 6. Kfutwah AK, Tejiokem MC, Njouom R. A low proportion of HBeAg among 
HBsAg‑positive pregnant women with known HIV status could suggest 
low perinatal transmission of HBV in Cameroon. Virol J. 2012;9:62.

 7. Magoro T, Gachara G, Mavhandu L, Lum E, Kimbi HK, Ndip RN, et al. Sero‑
logic and genotypic characterization of hepatitis B virus in HIV‑1 infected 
patients from South West and Littoral Regions of Cameroon. Virol J. 
2016;13(1):178.

 8. WHO. Hepatitis B 2017. http://www.who.int/mediacentre/factsheets/
fs204/en/. Accessed 15 May 2017.

 9. Salpini R, Fokam J, Ceccarelli L, Santoro MM, Nanfack A, Sosso SM, et al. 
High burden of HBV‑infection and atypical HBV strains among HIV‑
infected Cameroonians. Curr HIV Res. 2016;14(2):165–71.

 10. Shire NJ, Sherman KE. Management of HBV/HIV‑coinfected patients. 
Semin Liver Dis. 2005;25(Suppl 1):48–57.

 11. Rusine J, Ondoa P, Asiimwe‑Kateera B, Boer KR, Uwimana JM, Mukabayire 
O, et al. High seroprevalence of HBV and HCV infection in HIV‑infected 
adults in Kigali, Rwanda. PLoS ONE. 2013;8(5):e63303.

 12. Dovonou CA, Amidou SA, Kpangon AA, Traore YA, Godjedo TP, Satondji 
AJ, et al. Prevalence of hepatitis B in people infected with HIV in Parakou 
in Benin. Pan Afr Med J. 2015;20:125.

 13. Kye‑Duodu G, Nortey P, Malm K, Nyarko KM, Sackey SO, Ofori S, et al. 
Prevalence of hepatitis B virus co‑infection among HIV‑seropositive 
persons attending antiretroviral clinics in the Eastern Region of Ghana. 
Pan Afr Med J. 2016;25(Suppl 1):7.

 14. Diwe CK, Okwara EC, Enwere OO, Azike JE, Nwaimo NC. Sero‑prevalence 
of hepatitis B virus and hepatitis C virus among HIV patients in a subur‑
ban University Teaching Hospital in South‑East Nigeria. Pan Afr Med J. 
2013;16:7.

 15. Noubiap JJ, Aka PV, Nanfack AJ, Agyingi LA, Ngai JN, Nyambi PN. Hepatitis 
B and C co‑infections in some HIV‑positive populations in Cameroon, 
West Central Africa: analysis of samples collected over more than a 
decade. PLoS ONE. 2015;10(9):e0137375.

 16. Chandra N, Joshi N, Raju YS, Kumar A, Teja VD. Hepatitis B and/or C co‑
infection in HIV infected patients: a study in a tertiary care centre from 
South India. Indian J Med Res. 2013;138(6):950–4.

 17. Sharma SK, Saini N, Chwla Y. Hepatitis B virus: inactive carriers. Virol J. 
2005;2:82.

http://www.who.int/hepatitis/strategy2016-2021/ghss-hep/en/
http://www.who.int/mediacentre/factsheets/fs204/en/
http://www.who.int/mediacentre/factsheets/fs204/en/

	Sero-prevalence of HBsAg in naive HIV-infected patients in a rural locality of Cameroon
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Methods
	Study population
	Sample collection and laboratory analysis
	Statistical analysis

	Results
	Discussion
	Conclusion

	Limitations
	Authors’ contributions
	References




