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Abstract
Background: HIV and Hepatitis co-infection is common and
contribute significantly to morbidity and mortality in persons
living with HIV (PLWH). The objective of this study was to
determine the prevalence of this co-infection in patients
receiving second-line antiretroviral therapy in Pointe-Noire
and Brazzaville.
Methods: A cross-sectional study was conducted between
January and July 2014 to collect demographic data and
perform blood sampling from consenting patients who came
for routine visits in sites that provide comprehensive care for
PLWH in Pointe-Noire (Centre de Traitement Ambulatoire,
Hopital de Base de Tie-Tié and Hopital Général Adolph Sicé)
and Brazzaville (Centre de Traitement Ambulatoire and
Centre Médico-Social de l’Eglise Evangélique du Congo).
Standard enzyme immunoassays were used to confirm the
serological prevalence of hepatitis B (HBsAg) and C (antiHCV antibodies) using of the Hepa-Scan HBsAg Card Test
and the Hepa-Scan HCV Card Test kits, respectively.
Results: Out of a total of 261 HIV-positive patients, women
accounted for more than half (55.17%), and slightly more
than half (54.88%) were older than 40 years. Regarding coinfection, 4.21% (11/261) were co-infected with HIV/HBV,
6.89% (18/261) were co-infected with HIV/HCV and 0.38%
(1/261) carried all three viruses. The overall prevalence of

patients co-infected with hepatitis and HIV was 11.49%.
Conversely, CD4+ cells are low, and less than 350 cells/μl
stained CD4+ positive in all groups.
Conclusion: Although the rate of HIV and hepatitis coinfection seem to be low compare with what is known in
sub-Saharan Africa, our results highlight the importance
of screening PLWH for hepatitis in developing countries,
especially in Congo.
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Introduction
Human immunodeficiency virus (HIV), hepatitis B (HBV)
and hepatitis C (HCV) infections are common worldwide
and are a major public health problem [1]. The similarity
of their transmission pathways (unprotected sex, blood
transfusion, injecting drug use, mother-to-child transmission) probably explains the high frequency of co-infections of these viruses [1,2].
Globally, WHO estimates that 325 million people live
with chronic HBV or HCV infection, with 50% living in
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Africa and Southeast Asia [3]. Although HCV infection
spares no Region, there are major differences between
countries but also within a country [3]. The Joint United Nations Program on HIV/AIDS (UNAIDS) 2017 report
indicates that in 2015, of the 36.7 million people living
with HIV worldwide, 2.7 million are also chronically infected with HBV and 2.3 million are infected with HCV
[4]. These co-infections accelerate the progression of
hepatic diseases in HIV-positive patients [3,5]. Indeed,
HIV infection exacerbates the prognosis of HBV and HCV
infection, with a faster progression of fibrosis and the
development of cirrhosis and hepatocellular carcinoma
[6-8]. It also increases the risk of maternal-fetal transmission (between 3 to 20%) and sexual transmission (up
to 3%) of HCV compared with HCV mono-infection [6].
HIV/HBV and/or HIV/HCV co-infections have become
important contributors to comorbidity and mortality
due to the increased lifespan of patients receiving antiretroviral therapy [6]. Also, the treatment of hepatitis
C among HIV patients under antiretroviral drug therapy
exposes to drug interactions and requires special support [9].
In the Republic of Congo (RoC), very few studies
have been done on these co-infections with most studies limited to evaluate the seroprevalence of hepatitis in
blood donors and patients in hospital settings. Indeed,
hepatitis B prevalence ranges from 3.27 to 20.8%, and
hepatitis C infection ranges from 1.5 to 13.9% [10-15].
These rates place the Republic of Congo in an area of
high prevalence for hepatitis B, and it is the country’s
leading cause of cirrhosis and hepatocellular carcinoma
[5,13,16]. In some groups, such as female sex workers,
the prevalence of hepatitis B and C are 4.2 and 0.7%,
respectively [17].
Co-infections between hepatitis viruses and HIV are
very common and although HBV is a DNA virus, structural
similarities between HBV DNA Polymerase enzyme
pocket and HIV-1 reverse transcriptase are the basis on
which some drugs inhibit both enzymes and therefore
the replication of both viruses. Indeed, the efficacy of
the mutagenicity of HIV and HBV, although usually HIV-1
infection exacerbates the evolution of infection and the
pathogenicity of hepatitis B. The opposite seems more
nuanced [18]. Similarly, the significant impact of HIV coinfection on the natural history of hepatitis C has been
documented by increasing the chronic rate of acute
HCV infection and accelerating progression to cirrhosis,
hepatic decompensation and hepatocellular carcinoma
[19,20]. Similarly, regarding the therapeutic aspects,
antiretroviral therapy is highly beneficial for patients
co-infected with HIV/HBV and HCV, but carries a risk of
developing drug-induced resistance and hepatotoxicity
[18,21]. Indeed, it was documented that the drugs used
in the management of HIV infection such as lamivudine
(3TC), could be used for the treatment of hepatitis B
infection. However, the use of this molecule alone is
no longer recommended because of the emergence
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of the M204V/I mutation responsible for resistance to
INRT in around 20% of cases [22]. Regarding hepatitis C
treatment, the therapeutic impact of this co-infection
remains to be determined.
In order to further the HIV patient management in
the country, this study aimed to determine the prevalence of hepatitis B and C viruses in patients receiving
antiretroviral therapy in Pointe-Noire and Brazzaville.

Materials and Methods
This cross-sectional study has been conducted between January and July 2014. Patients on second-line
AR vs. have been recruited at the HIV treatment centers in Pointe-Noire (Centre de Traitement Ambulatoire,
Hôpital de Base de Tié-Tié and Hôpital Général Adolph
Cisé) and Brazzaville (Centre de Traitement Ambulatoire
« CTA » and Centre Médico-Social de l’Eglise Evangélique
du Congo). These centers were selected because they
receive 95.63% of all patients on second-line AR vs., according to the audit of patients currently receiving care
in 2013 [16]. The Table 1 shows the number of patients
followed per site and the number of patients included in
the study from the active queue.
The criteria used were that patients must: i) Voluntarily accept to participate in the study on the basis of
informed consent; ii) Be on second-line AR vs. treatment for at least one year at the date of consent and iii)
be ≥ 18-years-old.
Due to the relative small number of patients on second-line treatment (Table 1), all patients were included into the study in some treatment centers. Both the
Hôpital de Base de Tié-Tié and Hôpital Général Adolph
Cisé in Pointe-Noire had small numbers of participants.
In Brazzaville, at the Ambulatory Treatment Center and
CMS-EEC center, patients were included randomly and
consecutively for 7 months.
After inform consent was obtained, clinical and demographic data such as age, sex were recorded through
interviews or by consulting the medical records. For each
patient, 5 ml of whole blood were collected in EDTA
tube containing as an anticoagulator of which 50 μl of
whole blood was used for CD4+ T cell counting through
the FacsCount automaton (Becton Dickinson, San Jose,
California, USA), and the remaining blood was centrifuged at 5000 rpm for 5 minutes to collect the plasma.
All plasma samples were tested for HBV and HCV using
the Hepa-Scan HBsAg Card Test and Hepa-Scan HCV
Card Test kits (M/s Bhat Biotech India Pvt., Bangalore.
Category: RAPID) respectively. In case of positive result,
the confirmation tests namely MonolisaTM HBsAg ULTRA ELISA Kit for Hepatitis B and MonolisaTM HVC Ag-Ab
ULTRA for Hepatitis C (Bio-Rad Monolisa HBV Ultra and
Bio-Rad Monilisa HCV Ultra, Marne la Coquette, France,
respectively) were used.
The data were collected in a Microsoft®Excel
spreadsheet (2010 release), and statistical analysis
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Table 1: Number of patients included per treatment center according to the number of patients by sites evaluated in 2013 [16].
Total patients of the 2nd line of the
active queue

Patient included
N

%

Centre de traitement ambulatoire of Pointe-Noire

138

56

40.58

Hôpital de base Tie-Tié

29

29

100.00

Centre de traitement ambulatoire of Brazzaville

155

110

70.97

A. Sicé General Hospital

25

25

100.00

Study sites

Centre Medico social Mayangui (ECC)

60

41

68.33

Total

407

261

64.13

Table 2: Distribution of patients with HIV and HIV/hepatitis co-infection: prevalence, age and clinical characteristics.
Characters

HIV-only (%)

HIV/HBV (%)

HIV/HCV (%)

HIV/HBV/HCV (%)

Total

Total (%)

231 (88.51)

11 (4.21)

18 (6.9)

1 (0.38)

261

M

81 (90.01)

3 (3.33)

6 (6.66)

0

90

F

132 (91.66)

6 (4.17)

6 (4.17)

0

144

Not done

18 (66.67)

2 (7.41)

6 (22.22)

1 (3.7)

27

Age (years)

41 ± 13

40 ± 11

44 ± 13

0

41 ± 13

M

43 ± 16

46 ± 16

49 ± 21

0

42 ± 15

F

40 ± 12

36 ± 8

40 ± 12

0

41± 13

Not done

22

2

6

1

31

CD4+ cells/µl

305 ± 245

316 ± 176

245 ± 206

0

305 ± 245

M

249 ± 194

446 ± 126

302 ± 249

0

249 ± 194

F

340 ± 266

237 ± 160

176 ± 131

0

340 ± 266

Not done

36

3

7

1

47

was done using SPSS software version 19.9.

Prevalence of hepatitis B and C

Ethical Considerations

In this study, 11 patients (4.21%) were positive for
HBV, and 18 (6.89%) for HCV. However, only one patient
(0.38%) was co-infected with HIV/HBV/HCV as shown in
Table 2. The overall prevalence of HIV and HBV or HCV
co-infection in the population was 11.49%; and 90% of
men and 91.66% of women were not co-infected with
neither HBV nor HCV.

All eligible patients gave their written consent to participate in the study prior to collection of demographic
data and samples. Therefore, a statement summarizing
the objectives of the investigation was read to each individual, in French or in one of the two national languages
(Lingala and Kituba). The interviews were conducted in
private to ensure the confidentiality of the information
collected. The study obtained ethical clearance from
the Comité d’Ethique pour la Recherche en Sciences de
la Santé.

Results
Demographic characteristics of the study population
A total of 261 patients were included into the study.
In both cities, the largest inclusions were recorded
in CTA’s comprising more than 67.43% of all patients
(Table 1).
A majority of patients were women (55.17% vs. 34.48%).
Gender was not reported in 10.34% cases. Regarding
the age, the majority of the patients (54.88%) had a
mean age of 41 ± 13 years as detailed in Table 2. The
majority of patients (57.85%) included came from Brazzaville, and 42.15% were from Pointe-Noire.
NIAMA et al. Int J Virol AIDS 2019, 6:055

The prevalence of HBV was 3.33% in men and 4.17%
in women. In 7.41% of positive cases, the sex was not
recorded. Similarly, 6.66% of men, 4.17% of women and
22.22% of non-recorded gender were co-infected with
HCV.

Biological features
A mean CD4+ count was found in the HIV/HBV patient group (316 cells/μl vs. 245 cells/μl for HIV/HCV,
pvalue). An average of 305 cells/μl expressing CD4 was
detected in patients that are not infected with hepatitis viruses. The distribution by sex shows that the average number of CD4+ cells is higher in women than in
men (340 cells/μl vs. 249 cells/μl) regardless the type
of co-infection. Similarly, in non-co-infected women,
the mean number of CD4+ cells was higher (340 cells/μl
vs. 249 cells/μl). However, an inverse trend is observed
in the groups of patients co-infected with HIV/HBV and
HIV/HCV that favors men (446 cells/μl vs. 237 cells/μl
and 302 cells/μl vs. 176 cells/μl, respectively).
• Page 3 of 6 •
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Table 3: Distribution of HIV/hepatitis co-infection in patients under second-line ARVs by town and center.
Town
Pointe-Noire

HIV

HIV/HBV

HIV/HCV

HIV/HBV/HCV

Total

Center

N (%)

N (%)

N (%)

N (%)

N (%)

CTA-PN

44 (78.57)

4 (7.14)

8 (14.29)

0

56 (50.91)

HBTT

25 (86.21)

1 (3.45)

3 (10.34)

0

29 (26.36)

HGAS

25 (100)

0

0

0

25 (22.73)

94 (85.45)

5 (4.55)

11 (10)

0

110 (100)

CTA-BZV

98 (89.09)

6 (5.45)

5 (4.55)

1 (0.91)

110 (72.85)

CMS-EEC

39 (95.12)

0

2 (4.88)

0

41 (27.15)

137 (90.73)

6 (3.97)

7 (4.64)

1 (0.66)

151 (100)

Total
Brazzaville
Total

The comparison by town shows that 90.73% of
patients were mono-infected in Brazzaville compared
to 85.45% in Pointe-Noire (Table 3). Consequently the
co-infections were prevalent in Pointe-Noire compared
to Brazzaville (4.55% vs. 3.97% for HIV/HBV and 10% vs.
4.64% for HIV/HCV). The only patient with HIV/HBV/
HCV co-infection was from Brazzaville.

Discussion
To our knowledge, this is a first study reported the
prevalence of hepatitis among HIV patients under second-line AR vs. treatment in the Republic of Congo.
Increasing access to highly active antiretroviral therapy (HAART) in developing countries such as the Republic of Congo has led to a significant improvement in the
quality of life of people living with HIV/AIDS [1,23,24].
However, co-infection with HBV and/or HCV has been
shown to contribute significantly to morbidity and
mortality in the seropositive population [1,24]. These
co-infections increase the risk of hepatotoxicity in antiretroviral therapy and the likelihood of opportunistic
infection [25,26].
The current study shows a female predominance
(55.17%) of HIV consistent with the feminization of the
infection observed at the national level, where more
than 67% of HIV-infected subjects are women [16]. The
study conducted in Cameroon, one of the neighboring
countries, have also shown a predominance of women receiving second-line treatment [27]. UNAIDS reports that twice as many women as men are infected in
sub-Saharan Africa [28], correlating with the increased
vulnerability of women to HIV infection [29]. More than
47% of the study population have the age between 20
and 49-years-old, with the majority between 40 and
49-years-old. These observations corroborate other
data from the national seroprevalence survey conducted in 2009 [30]. Regarding the HBV infection, the
current rate of 4.21% was, similar to those reported by
Niama, et al. [17], in contrast, to other studies that have
reported higher prevalence [10-13]. These conflicting
data provided in this country maybe due to the difference of the study population. However, the current
prevalence corroborate reports in Africa, specifically in
the DRC, with a co-infection rate of 5.5% [31], 4.2% in
NIAMA et al. Int J Virol AIDS 2019, 6:055

Nigeria [32], 4.26% in Kenya [24] and 4.7% in Ethiopia
[33]. Unlike the WHO distribution placing the Republic
of Congo a high prevalence area (greater than 8%) [5],
the current shows a tendency towards a decrease in
the prevalence of HBV infection. This decrease could be
explained by the reduced risk of blood transfusions of
hepatitis B probably associated with increased immunization coverage in the Republic of Congo.
Regarding the HCV, few data are available on HIV/
HCV co-infection in RoC. In the current study, we report a prevalence of 6.9%. This result concords with
other studies that report variable prevalence ranging
between 0.7 and 13.9% [14,17]. Similar prevalences
were found in Cameroon and Gabon [34,35]. These results, remain below to the WHO estimates and probably reflect a downward trend from previous studies.
This trend could be explained by the low incidence of
intravenous drug use, one of the main routes of transmission of the HCV. Indeed, it has been shown that in
the Republic of Congo, sexual transmission was not the
preferred route for HCV infection [17]. However, the
lack of an effective vaccine against HCV infection makes
all efforts fragile to prevent and control this infection.
Only one case of triple infection (0.38%) was reported in this study. Similarly low rates of triple infection
were reported in Kenya (0.15% and 0.30%) and in Nigeria 0.7 [24,36,37]. This prevalence is linked to the low
frequency of injecting drug abuse. However, the true
prevalence of this triple infection remains to be determined.
The mean CD4+ values of the three groups (HIV-only, HIV/HBV and HIV/HCV) show that they are less than
350 cells/mm3, a sign of some immune deficiency [38].
Given the low number of patients co-infected with HIV/
HBV and HIV/HCV (see Table 2), it is difficult to draw
conclusions. However, the trends observed in this study
seem to confirm the negative impact of ARV treatment
on HCV infection. Indeed, some studies indicate that
antiretroviral therapy leads to a net increase in HCV viremia [6,39].

Limits of the Study
Our study has certain limitations, namely, the diffi• Page 4 of 6 •
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culty of counting exhaustively all patients on the second
line of treatment, given the absence of an updated active queue due to frequent ARV ruptures; in addition,
the use of serological tests may introduce false results,
as these tests do not detect recent infections, although
their sensitivity is generally greater than 90%.

Conclusion
The HIV/HBV and/or HIV/HCV co-infections are a
reality in the Republic of Congo. The data we report
show a decrease in these co-infections rates compared
to WHO estimations, with a predominance of HIV/HCV
co-infection. In addition, the overall prevalence of HIV/
hepatitis co-infection observed is high (11.49%). From
these facts, the combined action of routine screening
of these co-infections coupled with the vaccination of
HBV-naive subjects would contribute to the improvement of hepatitis B management.
However, further studies throughout the national
territory will help to better understand the problems
of HIV/hepatitis co-infection and its impact in the
management of HIV infection in the Republic of Congo.

Acknowledgments
The authors acknowledge the following groups and
individuals for their contributions to this study: The
persons living with HIV and Aids, the health directors of
the towns of Brazzaville and Pointe-Noire, members of
the national ethics committee, the team leader of the
Global Fund against Tuberculosis, Malaria and AIDS in
the country.

Conflicts of Interest
No conflicts of interest are declared by the authors.

Sources of Support
National laboratory of Public Health.

Author’s Contributions
FRN, PIM, ESBK, ASPDB, MND and MD conceived and
designed the study, LI, LBNC, organized the data collection and finalized the manuscript. TSM performed HIV,
and hepatitis testing, OIRB, MMG and HJP participated
in the design and the coordination of the study; RFN and
TSM drafted the manuscript. All authors read and approved the final manuscript.

References
1. Mukami Muriuki B, Muita Gicheru M, Wachiraetal D,
Nyamache AK, Khamadi SA (2013) Prevalence of hepatitis
B and C viral co-infections among HIV-1 infected individuals
in Nairobi, Kenya. BMC Res Notes 6: 363.

ISSN: 2469-567X

4. http://www.who.int/hepatitis/publications/global-hepatitisreport2017/en/
5. h t t p : / / a p p s . w h o . i n t / i r i s / b i t s t r e a m / h a n dle/10665/260334/A67_2014_REC1-fr.pdf;jsessionid=6A8EE0895E5B52E9DC31434853F0978B?sequence=1
6. http://www.ladocumentationfrancaise.fr/var/storage/
rapports-publics/084000593.pdf
7. Goedert J, Hatzakis A, Sherman KE (2001) Lack of
association of hepatitis C virus load and genotype with
risk of end stage liner disease in patients with human
immunodeficiency virus co-infection. J Infect Dis 184: 12001205.
8. Larsen C, Pialoux G, Salmon D, Antona D, Le Strat Y, et al.
(2008) Prevalence of hepatitis C and hepatitis B infection in
the HIV-infected population of France, 2004. Euro Surveill
13: 18888.
9. Galperine T, Merle C, De Truchis P (2005) Tolérance et
interactions medicamenteuses des anti-VIH et anti-VHC.
Med Mal Infect 35: 135-140.
10. Atipo Ibara BI, Itoua Ngaporo AN (2015) Virus de l’hépatite
B au Congo (Brazzaville): Séroprévalence et diversité
génétique chez les donneurs de sang en zones hyper
endémiques. J Afr d’Hépato-Gast 9: 127-131.
11. Makuwa M, Bakouetela J (1996) Étude des marqueurs
sérologiques de l’hépatite B chez les patients congolais
testés pour l’infection à VIH. Méd Afr Noire 43: 198-200.
12. Ibara JR, Itoua-Ngaporo A, Maniez-Montreuil M, Dupressoir
MV, Huart JJ (1991) Serological markers of hepatitis
B virus in hospitalized patients (Gastroenterology and
Internal Medicine Service of the University Hospital Center
of Brazzaville-Congo). Med Trop 51: 9-13.
13. Yala F, Olembe C, M’Pele P (1988) Portage de l’antigène
HBs, d’anticorps anti-VIH, et de leur association chez les
donneurs de sang à Brazzaville. Bull Soc Pathol Exot 81:
32-39.
14. Elira Dokekias A, Okandze-Elenga JP, Gouary Kinkouna
AS (2003) Séroprévalence de l’hépatite virale C chez les
malades polytransfusés au CHU de Brazzaville. Bull Soc
Pathol Exot 96: 279-282.
15. Itoua-Ngaporo A, Gombé-Mbalawa C (1981) Le portage de
l’antigène HBs à Brazzaville. Med Afr Noire 28: 113-114.
16. (2013) Audit de la file active des patients sous ARV au
Congo: rapport final.
17. Niama FR, Loukabou Bongolo NC, Mayengue PI,
Mboussou FF, Kombo Bayonne ES, et al. (2017) A study
on HIV, Syphilis, and Hepatitis B and C virus infections
among female sex workers in the Republic of Congo. Arch
of Pub Health 75: 21.
18. Mallet V, Vallet-Pichard A, Pol S (2011) The impact of
human immunodeficiency virus on viral hepatitis. Liver Int
31: 135-139
19. LG Gürtler (2014) Effect of Antiretroviral HIV Therapy
on Hepatitis B Virus Replication and Pathogenicity.
Intervirology 57: 212-217.

2. Sanjiv Ahuja, Shalini Malhotra, Ankit Chauhan, Charoo
Hans (2013) Seroprevalence of hepatitis B and C Coinfection in HIV positive patients from a Tertiary Care
Hospital. JIMSA 26: 91-92.

20. Orsetti E, Staffolani S, Gesuita R, De Iaco G, Marchionni
E, et al. (2013) Changing characteristics and risk factors
of patients with and without incident HCV infection among
HIV-infected individuals. Infection 41: 987-990.

3. www.who.int/mediacentre/news/releases/2017/globalhepatitis-report/fr/

21. MacíaS J, Márquez M, téllez f, MeriNo d, JiMéNez-aguilar
P, et al. (2013) Risk of liver decompensations among

NIAMA et al. Int J Virol AIDS 2019, 6:055

• Page 5 of 6 •

DOI: 10.23937/2469-567X/1510055

human immunodeficiency virus/hepatitis C virus-coinfected
individuals with advanced fibrosis: implications for the
timing of therapy. Clin Infect Dis 57: 1401-1408.
22. Klein MB, Baril JG, Charron MA, Fortin C, Lalonde R, et al.
(2011) Management and treatment of hepatitis B virus in
patients with HIV infection: A practical guide for health care
professionals. Can J Infect Dis Med Microbiol 22: 88-96

ISSN: 2469-567X

31. Centre National de la Statistique et des Etudes
Economiques (2009) Enquête de séroprévalence et sur
les indicateurs du Sida au Congo (ESISC-I): Rapport de
synthèse. Brazzaville, 1-11.
32. Baleka F, Pukuta E, Lay Y (2014) Prévalence et coinfection de VIH, VHC et VHB chez les donneurs de sang à
Kinshasa, RDC. Congo Sciences 2: 37-40.

23. Armignacco O, Andreoni M, Sagnelli E, M Puoti, Bruno
R, et al. (2014) Recommendations for the use of hepatitis
C viruses, HIV-infected persons, A position paper of the
Italian Association for the Study of Infectious Diseases and
Tropical Disease. New Microbiologica 37: 423-438.

33. Chukwujekwu Ezechi O, Olufunto Olufela Kalejaiye, GabOkafor CV, David Ayola Oladele, Bamidele Oludare Oke,
et al. (2014) Sero-prevalence and factors associated with
Hepatitis B and C co-infection in pregnant Nigerian women
living with HIV Infection. Pan Afr Med J 17: 197.

24. Forbi JC, Gabadi S, Alabi R, Iperepolu HO, Pam CR, et
al. (2007) The role of triple infection with hepatitis B virus,
hepatitis C virus,and human immunodeficiency virus (HIV)
type-1 on CD4+lymphocyte levels in the highly HIV infected
population of North-Central Nigeria. MemInst Oswaldo
Cruz, Rio de Janeiro 102: 535-537.

34. Belay T, Gizachew Y, Afework K, Amsalu A, Mulu A, et
al. (2010) Seroprevalence of HIV, HBV, HCV and syphilis
infections among blood donors at Gondar University
Teaching Hospital, Northwest Ethiopia: declining trends
over a period of five years. BMC Infect Dis 10: 111.

25. Kerubo G, Khamadi S, Okoth V, Madise N, Ezeh A, et al.
(2015) Hepatitis B, Hepatitis C and HIV-1 Coinfection in
Two Informal Urban Settlements in Nairobi, Kenya. PLoS
ONE 10: 1-9.
26. Feld JJ, Ocama P, Ronald A (2005) The liver in HIV in
Africa. Antivir Ther 10: 953-965.
27. Greub G, Ledergerber B, Battegay M, Grob P, Perrin L,
et al. (2000) Clinical progression, survival, and immune
recovery during antiretroviral therapy in patients with HIV1 and hepatitis C virus co-infection: The swiss HIV cohort
study. Lancet 356: 1800-1805.
28. Mbopi-Keou FX, Isabelle Nkala IVM, Ginette Claude Mireille
Kalla, Georges Nguefack-Tsague, Hortense Gonsu Kamga,
et al. (2015) Séroprévalence et facteurs associés au VIH et
aux hépatites virales B et C dans la ville de Bafoussam au
Cameroun. Pan Afr Med J 20: 156-166.
29. ONUSIDA (2009) Le point sur l’épidémie de SIDA. 1-99.
30. Rey JL (2002) Epidémiologie du SIDA et de l’infection par
le VIH dans les pays en développement. Développement et
santé 162: 4-7.

NIAMA et al. Int J Virol AIDS 2019, 6:055

35. Noubiap JJN, Aka PV, Nanfack AJ, Agyingi LA, Ngai JN,
et al. (2015) Hepatitis band C co-infections in some HIVpositive populations in Cameroon, West Central Africa:
Analysis of samples collected over more than a decade.
PLoS ONE 10: 1-14.
36. Bivigou-Mboumba B, Souquière SF, Deleplancque L, Sica J,
Mouinga-Ondémé A, et al. (2016) Broad range of hepatitis B
virus (HBV) patterns, dual circulation of quasi-subgenotype
A3 and HBV/E and heterogeneous HBV mutations in HIVpositive patients in Gabon. PLoS ONE 11: 1-16.
37. Kerubo G, Khamadi SA, Mwau M (2010) Hepatitis B,
hepatitis C, and HIV-1 co-infection in two selected
informal urban settlements in Nairobi, Kenya. AIDS - XVIII
International AIDS Conference.
38. Tremeau-Bravard A, Ogbukagu IC, Ticao CJ, Abubakar
JJ (2012) Seroprevalence of hepatitis B and C infection
among the HIV-positive population in Abuja, Nigeria. Afr
Health Sci 12: 312-317.
39. Chung RT, Evans SR, Yang Y, Theodore D, Valdez H, et
al. (2002) Immune recovery is associated with persistent
rise in hepatitis C virus RNA, infrequent liver test flares, and
is not impaired by hepatitis C virus in co-infected subjects.
AIDS 16: 1915-1923.

• Page 6 of 6 •

