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Abstract: Viral hepatitis is also a major public health concern as hepatitis B virus (HBV) afflicts an estimated 350
million people, and hepatitis C virus (HCV) affects 150 million people worldwide. Therefore, this study was carried
out to estimate the prevalence of HCV seropositivity in a cohort of people living with HIV and AIDS in Abeokuta,
Ogun State, Southwestern Nigeria. In this cohort study, we collected blood samples from 183 HIV-positive patients
between January 2012 and January 2013. Standard enzyme immunoassays were used to determine the serological
prevalence of hepatitis C virus among HIV-positive individuals. Among the HIV positive individuals, we found that
43 patients were infected with hepatitis C virus. The overall HCV-HIV prevalence is 23.5%. The result showed a
significance difference (P<0.05) between HIV-infected subjects and subjects positive to HCV. A higher percentage
of males (28.9%) were infected with HCV than females (19.0%). The highest HIV prevalence (53.3%) was observed
in age groups 55 years and above. The findings of this present study have demonstrated that co-infection of HIV and
HCV is on the increase in Nigeria. Thus, the phenomenon of HIV and HCV co-infection is a cause for concern.
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1. INTRODUCTION (Alter et al., 1982). There is also a growing evidence
In Nigeria, it is estimated that 3.6% of the of vertical transmission (mother to baby).

population were living with the virus in 2009, and the HCV has been shown to have a worldwide

country had the world’s second highest number of HIV distribution, occurring among persons of all ages,

and Acquired Immune Deficiency Syndrome (AIDS) genders, races and regions of the world (WHO, 1996).
related deaths (220,000) after South Africa (CIA, Recent report by the World health Organization
2009; Tremeau-Bravard et al., 2012). Viral hepatitis is (WHO) estimated that 170 million persons, or about

also a major public health concern as hepatitis B virus 3% of the world’s population, are infected with HCV
(HBV) afflicts an estimated 350 million people, and who are at risk of developing liver cirrhosis, cancer or
hepatitis C virus (HCV) affects 150 million people both (WHO, 1996). Slightly different prevalence was
worldwide (WHO, 2011; Tremeau-Bravard et al., reported from different regions of the world.
2012). Both viruses are endemic in sub-Saharan Africa Co-infection with HCV increases the risk for
where an estimated 75 million people (over 35 million hepatotoxicity of HAART and likelihood of onset of
in Nigeria) live with hepatitis C virus (Madhava et al., an AIDS-defining illness, compared with infection
2002; Modi and Feld, 2007; Tremeau-Bravard et al., with HIV-1 alone (Greub 2000, Feld et al. 2005; Forbi
2012). et al., 2007). Although the HIV co-infection with HCV

Transmission of HCV predominantly occurs has been recognized worldwide in individuals exposed
parenterally as a result of blood transfusion and to blood-borne diseases, limited data are available on
exposure to blood derivatives, and the disease was first the extent of co-infection and effect of these viruses on
recognized in recipients of blood and blood products the immune system in developing countries (Forbi et
such as factor VIII and immunoglobulins. al., 2007). Nigeria belongs to the group of countries
Transplanted organs and needles stick injuries have highly endemic for viral hepatitis (Odemuyiwa et al.
also been implicated in transmission. Mc Lean et al. 2001). Few studies have been done on HIV and HCV
(1997) reported transmission in drug misusers and separately in Nigeria but the knowledge about the
patients in dialysis and surgical units. Sexual contact interrelationship between these viruses and their effect
has also been incriminated in the transmission of HCV on the immune system remains unclear (Forbi et al.,

2007).
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A clearer picture of HIV and HCV prevalence
in Africa is important in order to better educate the
population, and control these epidemics. Studies are
crucial and necessary to give us a better understanding
of the epidemiology of the diseases in developing
countries like Nigeria (Tremeau-Bravard et al., 2012).
Although screening for HBV markers in patients was
introduced over two decades ago, transfusion-
associated hepatitis due to HCV has continued to occur
(Egah et al., 2004). Therefore, this study was carried
out to estimate the prevalence of HCV seropositivity in
a cohort of people living with HIV and AIDS in
Abeokuta, Ogun State, Southwestern Nigeria.

2. MATERIALS AND METHODS
2.1. Study Area

This study was conducted at the Federal
Medical Centre, Idi-Aba, in Abeokuta, the capital city
of Ogun State, Southwest Nigeria between January
2012 and January 2013.

2.2. Study Population

A total of one hundred and eighty three HIV-
infected individuals were enrolled in this study. Of
which, 83 were males and 100 were females. Subject
were confirmed HIV-infected, ages 15 years and
above. The ethical approval was granted by the Ethical
Review Committee of the hospital. Informed consent
was obtained from each patients and relevant
confidentiality was maintained throughout the study.

2.3. Sample Collection

One hundred and eighty-three (183) blood
samples were collected for this study. Venous blood
was obtained into non-anticoagulated tubes. The
samples were centrifuged at 2000 resolution per
minutes (rpm) for 5 minutes to obtain sera. The sera
were stored at -20°C for serologic assay of HIV and
HCV.

2.4. Serologic Assay

SD HIV-1 and HIV-2 screening kit
(manufactured by Bioline Standard Diagnostic Inc,
Korea) was wused in this study. This is an
immunochromatography  (rapid) method for
quantitative detection of antibodies of all isotopes
(IgG, IgM, IgA) specific to HIV-1 and HIV-2
simultaneously in serum. Red colour in the control and
patient windows indicated a positive result while
presence of the red colour in the control and its
absence in the patient window indicates a negative
result.

Each serum sample was screened for
antibodies to HCV wusing the membrane based
immunoassay technique (ACON Laboratories, Inc. San
Diego, USA). The test line region of the strip had been
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pre-coated with recombinant HCV antigen. Both are
based on chromatographics capillary migration to form
colour line. The presence of the colour line indicated a
positive result while the absence indicated a negative
result.

2.5. Data Analysis

The study was carried out and the proportion
of subjects with HIV and HCV status were calculated.
The prevalence level of HIV and HCV were cross
tabulated with age and sex. Relevant chi-square
statistics were computed using SPSS 20.0 window
packages to accompany each cross tabulation.

3. RESULTS ANALYSIS

One hundred and eighty-three (183) HIV-
infected subjects were examined in this study (Table 1
and 2). Of which, 83 (45.4%) were males while 100
(54.6%) were females. Table 1 shows the prevalence
of HCV amongst HIV-infected subjects in relation to
sex. The sex-specific prevalence showed that males
had higher prevalence of HCV (28.9%) than females
with 19.0% prevalence for HCV. However, there was
significant difference (P<0.05) between sex and HCV
seropositivity among HIV-infected subjects.

Table 1: Prevalence of HCV amongst HIV-Infected
Subjects in relation to Sex

Sex No. Tested (%) No. Positive for HCV
(%)

Males 83(45.4) 24 (28.9)

Females 100(54.6) 19 (19.0)

Total 183 (100.0) 43 (23.5)

The age-specific prevalence of HCV amongst
HIV-infected subjects is shown in Table 2. It showed
that HCV were higher in age group 55 years and above
(53.3%) than other age groups. However, there was no
significant difference (P>0.05) between age and HCV
seropositivity amongst HIV-infected subjects.

Table 2: Prevalence of HCV amongst HIV-Infected
Subjects in relation to Age

Age Groups | No. Tested (%) No. Positive for
(year) HCV (%)

15-24 33(18.0) 8(24.2)

25-34 42(23.0) 6(14.3)

35-44 64(35.0) 17 (26.6)

45-54 29(15.8) 4(13.8)

55 and above 15(8.2) 8 (53.3)

Total 183 (100.0) 43 (23.5)

4. DISCUSSION

This study showed a high prevalence of HCV
(23.5%) among HIV-positive subjects. The study also
showed a higher prevalence of co-infections of HCV
with HIV in males than their female counterparts.
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There was also higher infection rates among the age
group 55 years and above compared to other age
groups. This is in agreement with previous reports in
Northern Nigeria (Nwokoedi et al., 2006) and
elsewhere (Lincoln ef al., 2003; Michael ef al., 2012).
Ruan et al. (2004) reported 71.0% of intravenous drug
abusers (IDAs) in China had antibodies to HCV.
HCV—HIV co-infection among IDAs was 11.3% in a
study by Ruan et al. (2004). Kaur and Marshalla
(1998) screened 233 serum samples for HCV and
found that 0.8% for HCV. Garg et al. (2001) evaluated
blood donors for HCV and the incidence of HCV was
0.29%. Nanu et al. (1997) screened blood donors and
reported that HCV rates to be 1.49% among donors,
and those with multiple infections were uncommon.
Patel (2004) screened blood donors in Mumbai over a
6-year period, from 1994 to 1999, and found that
0.78% had antibodies to HCV. Gupta et al. (2004)
screened blood units in Ludhiana, during the period
2001—2003 and reported that 1.09% were HCV
positive.

The finding of 23.5% prevalence rate of HCV
in this study further confirm the presence of hepatitis C
infection in Nigeria (Mutimer ef al., 1994; Mwangi,
1999; Egah et al., 2004). Forbi et al. (2007) found an
HCV seroprevalence rate of 11.1% in the group of
HIV-1 infected individuals sampled. Previous studies
in Nigeria had reported an overall HCV prevalence of
2.9% among blood donors in Rivers state of Nigeria
(Kaote et al. 2005). Agwale et al. (2004) had recorded
an HCV seroprevalence rate of 8.2% among HIV
infected Nigerians. There is a clear indication of
increased HCV infection in HIV infected individual in
Nigeria. It is known that HIV/HCV co-infected
individuals accelerate rapidly to end-stage liver
disease, AIDS defining clinical event and death (Greub
2000, Monga et al., 2001). Unfortunately at this time,
no effective vaccine has been developed against HCV
infection. Forbi et al. (2007) reported a case of a 35
years old female client co-infected with HIV and HCV
who virologically failed therapy (CD4+ decline from
199 to 66) after four months on HAART. Forbi et al.
(2007) also recorded that, the rate of increase in CD4+
cells post-HAART does not change in HIV and
hepatitis coinfection but HCV appears to hinder
virological response to therapy. Although there have
been case reports of clearance of HCV viraemia after
initiation of HAART (Ranieri et al. 2003), majority of
available data indicates that HAART results in net
increase in HCV viraemia (Chung et al. 2002). Forbi et
al. (2007) have recorded that 7.2% of individual do
have triple co-infection with HIV/HBV/HCV.

Gender-specific prevalence showed that
males (28.9%) had higher seropositivity for HIV-
HBV co-infections than their female counterparts with
19.0% prevalence. The difference was however,
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significant (P<0.05); the reason for this difference
might be due to lesser number of males in this study.
In this study, more females than males were infected
with HIV only. This gender disparity is consistent with
the sex distribution seen in other studies in Nigeria and
reflects the national distribution where a little over
55% of people infected with HIV are women
(Otegbayo et al., 2008; Adewole et al., 2009; Ogbuji
and Oke, 2010; Aliyu et al., 2010; Tremeau-Bravard et
al., 2012). This is comparable to what was reported in
a study by Tremeau-Bravard et al. (2012) that more
women than men were infected with HIV only.
However, in this present study, more males (28.9%)
are co-infected with HIV and hepatitis than females
(19.0%). This distribution has been also found in other
parts of Nigeria (Uneke et al., 2005; Forbi et al., 2007;
Tremeau-Bravard et al., 2012), and could be explained
by the fact that the male population is more prone to
have multiple sexual partners than females (NCCA,
2001; Tremeau-Bravard et al., 2012).

The age distribution in our study does not
vary between the HIV and HIV/hepatitis population.
Almost half of the studied population is in the 35-44
years age group, which mirrors the overall
demographic in Nigeria (CIA, 2009; Tremeau-Bravard
et al., 2012). Analysis of the age related prevalence of
HCV in this study showed that age group 50 years and
above had the highest prevalence of 53.3% compared
to other age groups. This agrees favourably with the
findings of Okonko et al. (2012) who reported a higher
prevalence of HCV among older age group 40 years
and above. This pattern indicates that most HCV
transmission occurred in the recent past (i.e. 20-40
years ago), primarily among young adults. This
slightly agrees with the pattern observed in the United
States where highest prevalence was observed among
persons 30-49 years old (Alter et al., 1999; Okonko et
al., 2012). Another pattern that emerges is observed in
Egypt, where the prevalence of HCV infection
increases steadily with age and high rates of infection
are observed among persons in all age groups
(Mohammed et al., 1996; Okonko et al., 2012). The
reason for these observed differences in the prevalence
pattern of HCV infection in different parts of the world
is not immediately known to this study.

5. CONCLUSION

The present study have demonstrated that co-
infection of HIV and HCV is on the increase in
Nigeria. Thus, the phenomenon of HIV and HCV co-
infection is a cause for concern. The medical
community in Nigeria therefore needs to be alert to
this phenomenon as smart treatment options would
need to be instituted in such individuals if treatment is
to be meaningful.

newyorksci@gmail.com




New York Science Journal 2013;6(7)

http://www.sciencepub.net/newyork

AKNOWLEDGEMENTS

We sincerely thank the management and staff
of the HIV Clinic of Federal Medical Center,
Abeokuta.

Correspondence to:

Iheanyi O. Okonko

Medical Microbiology Unit,
Department of Microbiology,
University of Port Harcourt,

PMB 5323 Choba, East-West Road,
Port Harcourt, Rivers State, Nigeria;
E-mail: mac2finney@yahoo.com,
iheanyi.okonko@uniport.edu.ng;
Tel.: +234 803 538 0891

REFERENCES

1. Adewole OO, Anteyi E, Ajuwon Z, Wada I, Elegba
F, Ahmed P, et al. Hepatitis B and C virus co-
infection in Nigerian patients with HIV infection. J
Infect Dev Ctries. 2009;3(5):369-375.

2. Agwale SM, Tanimoto L, Womack C, Odama L,
Leung K, Duey D, Negedu-Momoh R, Audu I,
Mohammed SB, Inyang U, Graham B, Ziermann R
2004. Prevalence of HCV coinfection in HIV-
infected individuals in Nigeria and characterization
of HCV genotypes. J Clin Virol 31(Suppl. 1): S3-6.

3. Aliyu MH, Varkey P, Salihu HM, Iliyasu Z,
Abubakar IS. The HIV/AIDS epidemic in Nigeria:
progress, problems and prospects. Afir J Med Med
Sci. 2010 Sep;39(3):233-239.

4. Alter MJ, Gerety R.J., Smallwood L. 1982.
Sporadic non-A non-B hepatitis: frequency &
epidemiology in an urban United States population.
J. infest Dis; 145:886-93.

5. Alter MJ, Kruszon — Moran D, Nainan O.V. 1999.
Prevalence of hepatitits C infection in the United
States. N Eng J Med. 341: 556 — 62.

6. Chung RT, Evans SR, Yang Y, Theodore D,
Valdez H, Clark R, Shikuma C, Nevin T, Sherman
KE, AIDS Clinical Trials Group 383 Study Team
2002. Immune recovery 1is 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.

7. CIA-The World Factbook [database on
thelnternet]. Washington, DC: Central Intelligence
Agency. 2009 [cited 2011 Jul 23]. Available
from:https://www.
cia.gov/library/publications/theworld-factbook/.

8. Egah DZ, Mandong BM, lya D, Gomwalk NE,
Audu ES, Banwat EB, Onile BA. 2004. Hepatitis
C Virus Antibodies among Blood Donors in Jos,
Nigeria. Annals of African Medicine 3(1): 35-37

9. Feld JJ, Ocama P, Ronald A 2005. The liver in HIV
in Africa. Antivir Ther 10: 953-965.

http://www.sciencepub.net/newyork

22

10.Forbi JC, Gabadi S, Alabi R, Iperepolu HO, Pam

CR, Entonu PE, et al. 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. Mem Inst

Oswaldo Cruz. 2007 Jun;102(4):535-537.

Garg S, Mathur DR, Garg DK. Comparison of

seropositivity of HIV, HBV, HCV and syphilis in

replacement and voluntary blood donors in Western

India. Ind J Pathol Microbiol 2001;44:409—412.

12.Greub, G., Ledergerder, B. and Bathegay, M.
(2002). Clinical progression, survival and immune
recovery during antiretroviral therapy in patients
with HIV I and hepatitis C virus coinfection: the
Swiss HIV control study. Lancet. 356: 1800-1805.

13.Gupta N, Kumar V, Kaur A. Seroepidemiology of
HIV, HBV, HCV and syphilis in voluntary blood
donors. Ind J Med Sci 2004;58:306—307.

14.Kaur H, Marshalla R. Seroepidemiology of HIV,
HBV, HCV and treponemal infections. J] Commun
Dis 1998;30:29—31.

15.Koate BB, Buseri FI, Jeremiah ZA. Seroprevalence
of hepatitis C virus among blood donors in Rivers
State, Nigeria. Transfus Med. 2005 Oct;15(5):449-
451.

16.Lincoln, D., Petoumenos, K. and Dore, G.J.
(2003). HIV/HBV and HIV/HCV coinfection and
outcomes following high active antiretroviral
therapy. Human  Immunodeficiency  Virus
Medicine. 4: 241-249.

17.Madhava V, Burgess C, Drucker E. Epidemiology
of chronic hepatitis C virus infection in sub-
Saharan  Africa. Lancet Infect Dis. 2002
May;2(5):293-302.

18.Mc Lean FM, Morgan — Copner P, Peutherer JF
1997. Arboviruses. In D. Greenwood, R.C.B.
Slack, J.F., Peutherer (eds). Medical microbiology
15™ Edith church 1 Livingstone pp. 485 — 505.

19.Michael, D., Dieterich, D. and Touly, M. (2012).
Uses of CD4 Cell Count in Human
immunodeficiency virus. Haematology. 45: 2-15.

20.Modi AA, Feld JJ. Viral hepatitis and HIV in
Africa. AIDS Rev. 2007 Jan-Mar;9(1):25-39.

21.Mohammed MK., Hussein MH., Massoud AA.
1996. Stydy of the risk factors for viral hepatitis C
infection among Egyptians applying for work
abroad. J Egypt Public Health Assoc. 71:113-42

22.Monga HK, Rodriguez-Barradas MC, Breaux K,
Khattak K, Troisi CL, Velez M, et al. Hepatitis C
virus infection-related morbidity and mortality
among patients with human immunodeficiency
virus infection. Clin Infect Dis. 2001 Jul
15;33(2):240-247.

23.Mutimer D. J, Olomu A, Skidmore S. et al.
Viralhepatitis in Nigeria: sickle cell disease and

11.

newyorksci@gmail.com




New York Science Journal 2013;6(7)

http://www.sciencepub.net/newyork

commercial blood donors. Quarterly J Med 1994;
87:407- 411.

24 Mwangi JW. 1999. Viral markers in a blood donor
population. East Afr Med J 79: 35-37.

25.Nanu A, Sharma SP, Chatterjee K, Jyoti P. Markers
for transfusion transmissible infections in north
Indian voluntary and replacement blood donors:
prevalence and trends 1989—1996. Vox Sang
1997;73:70—73

26.Nigeria Common Country Assessment
(NCCA)[database on the Internet]. World Health
Organization. 2001 [cited 2012 Feb]. Available
from:
www.ng.undp.org/documents/CCA_2001.pdf.

27.Nwokedi, E.E., Ilyasu, Z., Emokpae, M.A., Dutse,
AL and Taura, A.A. (2006). Hepatitis C virus
infection among Teaching Hospital patients in
Kano, Nigeria: A retrospective study. Annals
African Medicine. 5(4): 185-87.

28.0demuyiwa SO, Mulders MN, Oyedele OI, Ola
SO, Odaibo GN, Olaleye DO, Muller CP 2001.
Phylogenetic analysis of new hepatitis B virus
isolates from Nigeria supports endemicity of
genotype E in West Africa. J Med Virol 65: 463-
469.

29.0gbuji QC, Oke AE. Quality of life among persons
living with HIV infection in Ibadan, Nigeria. Afr J
Med Med Sci. 2010 Jun;39(2):127-135.

30.0konko IO, Oyediji TO, Anugweje KC, Adeniji
FO, Alli JA, Abraham OA. 2012. Detection of
HCV antibody among intending blood donors.
Nature and Science ; 10(1):53-58

31.0tegbayo JA, Taiwo BO, Akingbola TS, Odaibo
GN, Adedapo KS, Penugonda S, et al. Prevalence
of hepatitis B and C seropositivity in a Nigerian

5/15/2013

http://www.sciencepub.net/newyork

23

cohort of HIV-infected patients. Ann Hepatol. 2008
Apr-Jun;7(2):152-156.

32.Patel Y. Seroprevalence of HIV, HBV, HCV and
syphilis in blood donors. Indian Journal of Medical
Sciences 2004;58:255—257.

33.Ranieri R, Santambrogio C, Veronelli A, Pontiroli
AE 2003. Hepatitis C viremia persistently
suppressed by HAART. Clin Infect Dis 36: 1086-
1087.

34.Ruan YH, Hong KX, Liu SZ, He YX, Qin GM,
Chen KL, et al. Community based survey of HCV
and HIV co-infection in injection drug abusers in
Sichuan  Province of China. World .
Gastroenterology 2004;10:1589—1593.

35.Tremeau-Bravard A, Ogbukagu IC, Ticao ClJ,
Abubakar JJ. 2012. Seroprevalence of hepatitis B
and C infection among the HIV-positive population
in Abuja, Nigeria. African Health Sciences; 12(3):
312 -317

36.Uncke CJ, Ogbu O, Inyama PU, Anyanwu GI,
Njoku MO, Idoko JH. Prevalence of hepatitis- B
surface antigen among blood donors and human
immunodeficiency virus-infected patients in Jos,
Nigeria. Mem Inst Oswaldo Cruz. 2005
Feb;100(1):13-16.

37.WHO-Hepatitis C [database on the Internet]. World
Health Organization. 2011 Jun [cited 2011 July].
Available from:
http://www.who.int/mediacentre/factsheets/
fs164/en/index.html.

38.World Health Organization (WHO). 1996. Fighting
disease, fostering development, World health
Organization Report, Geneva; 1996.

newyorksci@gmail.com




