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Abstract

Background: Antiretroviral therapy (ART) has significantly decreased HIV/AIDS-related morbidity and mortality.
However, globally, many people living with HIV die from non-AIDS related illnesses including liver diseases which
occur partly due to co-infection with HBV and or HCV. The aim of this study was to determine the seroprevalence
of HBV and HCV among HIV infected individuals receiving care from three different hospitals in the Central Region
of Ghana.

Methods: This research was a case-case study. The population consisted of ART naive persons (newly confirmed
HIV cases) and those who had been on ART for more than 3months (old cases). Each individual’s sociodemographic
characteristics and clinical data including their HBV and HCV status were collected. Those who knew their HBV and
HCV status and those who did not know their status were tested for circulating HBsAg and anti-HCV using rapid
diagnostic test cassettes. Descriptive analysis was done, and the data presented as median with interquartile range,
frequency and percentage. Fisher’s exact test and Pearson Chi-square (χ2) test were used to determine associations
between categorical variables.

Results: Overall, 394 HIV individuals aged, 3 to 76 years old with a median age of 41 (IQR:34–49) participated in this
study. Circulating HBsAg and anti-HCV were detected in 6.1% (24/394) and 0.5% (2/393) participants respectively with
an overall seroprevalence of 6.6% (26/394). None of the participants was positive for both HBV and HCV infections. 92.1%
(363/394) had no information on their HBV status while all the 394 participants did not know their HCV status during data
collection. No significant association of HBV infection rate was found in all the socio-demographic data of the participants.
But HBV infection rates were significantly higher in those at WHO clinical stages 2 and 3 (P = 0.004).

Conclusion: HBV and HCV were detected among the HIV-infected participants. Majority of the participants had no
information on their HBV status and none of the participants had information on his or her HCV status. This study
recommends the need for policy makers to provide free HBV and HCV screening for all HIV infected individuals
for their effective management.
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Background
The blood borne pathogens, Human Immunodeficiency
Virus (HIV), Hepatitis B Virus (HBV), and Hepatitis C
Virus (HCV) are still a significant worldwide public
health challenge [1, 2]. Globally, it is estimated that
almost 37 million people are infected or living with HIV
and approximately two thirds of the infected individuals
live in Sub-Saharan Africa [1]; more than 250 million
and 70 million people are also estimated to be chronic-
ally infected with HBV and HCV, respectively [2]. In
2017, it was estimated that 940,000 deaths of the world’s
HIV infected populations occurred due to AIDS-related
illnesses [1]. The introduction of antiretroviral therapy
(ART) has significantly decreased HIV/AIDS-related
morbidity and mortality [3]. However, deaths resulting
from non-AIDS-related illnesses have been on the in-
crease. Worldwide, a large number of people living with
HIV (PLHIV) die from non-AIDS illnesses including
liver diseases [4]. The increased morbidity and mortality
associated with liver diseases among PLHIV is partly
due to co-infection with HBV and or HCV [2] and partly
due to non-infectious agents. Thus, the global preva-
lence of HBV and HCV among PLHIV is 7.4 and 1.0%
respectively [2].
Co-infection of HIV with viral hepatitis (HBV and/or

HCV) occurs commonly because these viral infections
share similar mode of transmission [5–7]. Both HBV and
HCV are hepatotrophic viruses that account for 96% of
all hepatitis mortality. They cause severe morbidity in-
cluding cirrhosis and hepatocellular carcinoma (HCC)
due to intra-hepatic apoptosis and mortality particularly
among HIV-infected individuals [2, 8, 9]. The World
Health Organization (WHO) recommends that all PLHIV
including children regardless of their CD4 counts should
initiate ART [10]. Those who are co-infected with chronic
HBV irrespective of their alanine aminotransferase (ALT)
level, hepatitis B e antigen (HBeAg) status or HBV DNA
levels should have tenofovir disoproxil fumarate (TDF) in
their ART regimen since it is active against HBV. Those
co-infected with HCV should also be provided with
direct-acting antiviral (DAA) drug which has been shown
to have lesser drug-drug interactions with antiretroviral
drugs compared to the older HCV regimen containing
pegylated interferon and ribavirin [10, 11]. This treatment
guideline is adopted in the Ghanaian setting where the
patients are frequently monitored for liver fibrosis using
aspartate aminotransferase (AST), alanine aminotransfer-
ase (ALT), aminotransferase/platelet ratio index (APRI)
and all parameters of the liver function test every 6
months [12]. The purpose of this guideline is to help de-
crease liver-related morbidities and mortalities associated
with HBV and or HCV co-infection [10]. Hence, know-
ledge on HBV and HCV status of PLHIV is vital for their
effective management. However, in Ghana although HIV,

HBV and HCV are public health issues, free HBV and
HCV laboratory testing and treatment are not provided
side-by-side HIV testing and treatment due to lack of
resources and this might have negative effect on the effi-
cacy of the regimens used to manage them. In Ghana, the
estimated HIV prevalence is 1.47%, and that of HBV and
HCV reported in the general population are 5.5–15.8%
and 0.4–8.4% respectively [13–19]. However, studies on
HBV and HCV among HIV infected individuals are
limited and most of these studies were done at a single
site, with HBV prevalence ranging from 2.4 to 41.7% while
1.0% has been reported for HCV [20, 21]. This study was
a multi-centered one that aimed to determine the preva-
lence of HBV and HCV among HIV infected persons who
were receiving care from three different hospitals in the
Central Region of Ghana.

Methods
Study design, area and population
This study was a subset of a parent case-case study con-
ducted on toxoplasmosis among HIV infected individ-
uals from May to August 2015. The participants were
recruited from three hospitals in the Central Region.
The hospitals were the Cape Coast Teaching Hospital
(CCTH) which is the referral and teaching hospital in
the Central Region, Cape Coast Metropolitan Hospital
(CCMH) both located in Cape Coast Metropolis and
Saltpond Municipal Hospital (SMH) located in the
Mfantseman District. All these hospitals provide services
to HIV infected individuals within and beyond the
Central Region. CCTH and SMH receive the highest
number of infected individuals. CCTH is a tertiary facil-
ity with about 400 beds. The HIV/STIs clinic in the
facility was the first to be established in the region in
2006 and has registered over 4000 HIV positive patients
since. SMH has 112 beds and provides service to 517
HIV infected patients while CCMH has 120 beds with
an estimated 365 HIV population.

Sampling
A total of 394 HIV infected in-patients and out-patients
of all age groups including children who were attending
clinics at CCTH, CCMH and SMH in the Central
Region were consecutively enrolled. The participants
were of two sets: antiretroviral therapy (ART) naive indi-
viduals (newly confirmed HIV cases) and those who had
been on ART for more than 3months (old cases). The
socio-demographic characteristics, clinical data including
their WHO HIV clinical stage 1, 2, 3 or 4 and comorbid
conditions including their HBV and HCV status were
collected. The data were obtained from the patients or
guardians through structured and standardized question-
naire interview, medical examination records, and infor-
mants including physician or medical personnel. Venous
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blood samples (2-5 mL) were drawn into sterile sodium
citrate tubes and centrifuged at 2500 x g for 10 min. The
plasma was collected in Eppendorf tubes and stored
at − 80 °C until tested. Those who knew their HBV
and HCV status and those who did not know their
status were both tested.

Serology
Screening of the participants for circulating hepatitis B
surface antigen (HBsAg) and anti-HCV was done using
rapid diagnostic test cassettes (Innovita Biological
Technology Co. Ltd., Beijing China). Testing was done
following the manufacturer’s protocol. Briefly, a drop of
the plasma was transferred into the sample well (S) and
the result was read within 10 to 15 min. The result was
considered positive when two purple bands appeared at
both the control line (C) and the test line (T), and
negative when only one colour band was observed at
the control line (C). The sensitivity and specificity for
the test kits were 98 and > 99% respectively for both
HBsAg and anti-HCV test kits.

Statistical analysis
The collected data were analyzed using SPSS version
16.0 (Chicago, SPSS Inc.). Descriptive analysis was done
to determine median with interquartile range, frequency
and percentage of the variables of the participants. Fish-
er’s exact test and Pearson Chi-square were used to as-
sess the differences in the proportions of HBsAg
positivity between categorical variables. P value ≤0.05
was considered statistically significant.

Results
The sociodemographic and clinical data of the
participants
For the 394 HIV-infected patients who participated in
this study, majority was recruited from CCTH
217(55.1%) followed by SMH 149(37.8%) with the lowest
proportion 28(7.1%) obtained from CCMH (Table 1). In
total, there was a wide range of ages among the partici-
pants, namely 3 to 76 years old with median age of 41
years with IQR of 49–34 years and there were fewer
males than females, thus, 96(24.37%) males and
298(75.63%) females. In terms of educational status,
most of the participants had attained basic education
[257(65.2%)], few had attained secondary education
[42(10.7%)] and fewer had attained tertiary education
[18(5.6%)] while close to fifth few had never been to
school [77(19.5%)]. Occupationally, majority of the par-
ticipants were unemployed [300(76.1%)]; few were
employed in the informal sector of the economy
[63(16.0%)] and less than a tenth were employed in the
formal sector [31(8%)]. The marital status of the partici-
pants was varied, ranging from married/cohabiting

[218(55.3%)], single [63(16.0%)], divorced [60(15.2%)] to
widow/widower [53(13.5%)] in decreasing order of mag-
nitude. Those who were residents of rural areas consti-
tuted the highest proportion [266(67.5%)].
With regards to clinical data, of the 394 participants,

approximately 47(12%) were newly infected HIV ART
naïve individuals while the rest [347(88.1%)] were old
cases (Table 2). They included 271(68.8%) WHO stage 1,
78(19.8%) stage 2, 29(7.4%) stage 3 and 16(4.1%) stage 4
infected individuals. Nevertheless, extremely high pro-
portion 363(92.1%) of the participants had no informa-
tion on their HBV status coupled with the fact that none
of the participants had information on his/her HCV sta-
tus when the data were collected.

HBV and HCV seroprevalence among the participants
Circulating HBsAg and anti- HCV were detected in 24
and 2 respectively of the 394 participants with an overall
seroprevalence of 26/394(6.6%) (Table 3). None of the
participants was positive for both HBV and HCV infec-
tions (Table 3). The 24 HBV positive individuals in-
cluded 5/24(21%) already known HBV positive patients
who also tested positive when tested again in this study
while the remaining 19/24(79.2%) were part of those
who had no information on their HBV status (92.1%;
Table 2). With regards to seroprevalence in relation to
the patient’s data, HBV was detected in nearly all the age
groups. The lowest 1(2.3%) and highest 11(9.3%) positive
rate were detected in the participants within the age
groups 20–29 and 30-39 years respectively. Infection in
females [19(6.4%)] was higher than in males [5(5.2%)].
Moreover, the positive rate was higher among those who
had never been to school [5(6.5%)] and those who had
attained basic education [17(6.6%)]. Approximately
2(5%) of those who had attained secondary education
was positive for HBsAg whereas no infection was de-
tected among those with tertiary education background
(Table 3). Also, 20 (6.7%) was observed among those
with informal jobs which was higher than that in those
who were unemployed [3(4.7%)] and those with formal
employment [1(3.2%)]. In relation to the marital status,
divorced participants had the highest positive rate
[5(8.3%)] followed by married/cohabiting [16(7.3%)], sin-
gle [2(3.2%)] and the widow/widower [1(1.9%)]. Those
who were living in rural areas had a slightly higher posi-
tive rate [17(6.4%)] compared to those in the urban areas
[7(5.5%)]. The differences in the positive rates within
each of the variables under investigation in this study
were observed not to be statistically significant (Table 3).
In addition, the positive rate of HBV was higher

among the HIV old cases [23(6.6%)] than the newly di-
agnosed cases [1(2.1%)] but this difference was not sig-
nificant (P = 0.376). Also, slightly more than 12(15%) of
WHO stage 2 patients were infected with HBV followed
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by stage 3 [2(6.9%)], stage 1 [10(3.7%)] and finally none
of the stage 4 patients was infected. This difference was
found to be statistically significant (P = 0.004).
The individuals [2 (0.5%)] who were positive to

anti-HCV belonged to age groups 30–39 and 40–49
years and were all females (Table 3). HCV infection was
detected only among those with secondary education
[1(2.4%)] and those who had never been to school
[1(1.3%)]. Also, the infected persons were among those
who were unemployed [1(1.6%)] and had informal em-
ployment [1(0.3%)], married/cohabiting [2(0.9%)], living
in rural areas [2(0.8%)], belonged to HIV old case group
[2(0.6%)] and WHO clinical stages 2 [1(1.3%)] and 4
[1(6.3%)]. No statistical tests for association of infection
rates in the groups was assessed due to the limited num-
ber of positivity.

Discussion
People living with HIV have a greater risk of being co-in-
fected with HBV and or HCV compared to the general
population because these infections share a common mode
of acquisition [5, 15–18, 20]. In Ghana, data on investigat-
ing simultaneously the prevalence of both HIV-HBV and
HIV-HCV co-infection remain limited. This study aimed at
determining the prevalence of HBV and or HCV co-infec-
tion among HIV infected persons from three different hos-
pitals in the Central Region of Ghana. This study reports
an overall viral hepatitis seroprevalence of 6.6% (26/394):
Twenty-four or 6.1% of the participants were HIV-HBV
co-infected (i.e. had current infection) while only 2 or 0.5%
were HIV-HCV co-infected (i.e. had current/past infection)
with no person co-infected with both hepatitis viruses. The
prevalence of HIV-HBV co-infection in this study is slightly

Table 1 Socio-demographic characteristics of the participants enrolled in this study

Variables CCTH
n = 217 (55.1%)

CCMH
n = 28 (7.1%)

SMH
n = 149 (37.8%)

Total
N (%)

Age (years)

≤ 19 6 (2.8) 1 (3.6) 5 (3.4) 12 (3.1)

20–29 21 (9.7) 8 (28.6) 15 (10.1) 44 (11.2)

30–39 61 (28.1) 6 (21.4) 51 (34.2) 118 (30.0)

40–49 76 (35.0) 8 (28.6) 41 (27.5) 125 (31.7)

50–59 42 (19.4) 4 (14.3) 25 (16.8) 71 (18.0)

≥ 60 11 (5.1) 1 (3.6) 12 (8.1) 24 (6.1)

Median (IQR) 42 (34.5–49) 36 (26.7–543) 41 (35–49.5) 41 (34–49)

Gender

Male 49 (22.6) 4 (14.3) 43 (28.9) 96 (24.4)

Female 168 (77.4) 24 (85.7) 106 (71.1) 298 (75.6)

Educational status

None 46 (21.2) 5 (17.9) 26 (17.4) 77 (19.5)

Basic 136 (62.7) 17 (60.7) 104 (69.8) 257 (65.2)

Secondary 23 (10.6) 6 (21.4) 13 (8.7) 42 (10.7)

Tertiary 12 (5.5) 0 (0.0) 6 (4.0) 18 (5.6)

Employment

Unemployed 35 (16.1) 5 (17.9) 23 (15.4) 63 (16.0)

informal 163 (75.1) 22 (78.6) 115 (77.2) 300 (76.1)

formal 19 (8.8) 1 (3.6) 11 (7.4) 31 (7.9)

Marital status

Single 36 (16.6) 6 (21.4) 21 (14.1) 63 (16.0)

Married/Cohabiting 121 (55.8) 19 (67.9) 78 (52.4) 218 (55.3)

Widow/widower 32 (14.8) 1 (3.6) 20 (13.4) 53 (13.5)

Divorced 28 (12.9) 2 (7.1) 30 (20.1) 60 (15.2)

Residence

Rural 147 (67.7) 19 (67.9) 100 (67.1) 266 (67.5)

Urban 70 (32.3) 9 (32.1) 49 (32.9) 128 (32.5)
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low compared to most previous reports on HBV-HIV
co-infection from other regions of Ghana between 1999
and 2016 (8.3–41.7%) [20] (with the exception of one study
that reported lower seroprevalence of 2.4% [20]) and other
studies from other sub-Sahara countries such as Sudan
(11.7%) [22]; Nigeria (7.9%) [23] and Uganda (16.9%) [24].
Similarly, HCV prevalence in this study is lower than a pre-
vious study in Ghana and reports from elsewhere ranging
from 1 to 43.4% [21–25]. These HBV and or HCV sero-
prevalence patterns are not different from previous studies
from Ghana that involved the general population (i.e. HIV
uninfected individuals) where the seroprevalences in most
cases ranged from 6.94 to 15.8% for HBsAg and 1.84 to
8.4% for HCV [14–17, 19]. Only two studies reported lower
seroprevalences, 5.5% for HBsAg [18] and 0.4% for HCV
[16]. Comparing the HBV and HCV results of this current
study to previous reports of studies conducted in Ghana
and other sub-Sahara African countries [22–24, 26] it could
be observed that HBV seroprevalence is higher than HCV
seroprevalence in the Ghanaian population and the
sub-Sahara African countries. Thus, it is important to
screen all HIV infected individuals in sub-Sahara countries
for HBsAg prior to ART.
To the best of our knowledge based on literature

review, this is the first study to evaluate the HBV and
HCV status of the PLHIV in the Central Region of
Ghana. It was found that majority (92.1%) of the partici-
pants had no information on their HIV-HBV co-infection
status and this was not different from HIV-HCV status
where none of the 394 participants knew his/her status.
This finding confirms that many PLHIV in most develop-
ing countries particularly sub-Sahara African countries do
not know their co-infection status [27]. This might be due
to the fact that the test is not free of charge. Hence testing
is optional for the individuals and this may have a negative

effect on their life expectancy since HBV and HCV are
associated with serious complications such as cirrhosis
and hepatocellular carcinoma which in turn increases
mortality among PLHIV.
Additionally, we could not perform statistical tests for

association for the HCV positivity and the variables
because very few, two persons were co-infected with
HCV. Statistical analysis of HIV- HBV co-infection did
not show significant association in the HBV infection
rate in all the socio-demographic data of the participants
(in age groups, gender, educational status, employment,
marital status and residence). This result is partly
consistent with the findings of Sagoe et al. (2012), who
reported that HBV infection among HIV infected persons
recruited from Greater Accra Region of Ghana was not
associated with age or gender [28]. Kye-Duodu et al. (2016)
also found no significant association in HBV infection
among PLHIV from rural and urban areas in the Eastern
Region of Ghana but in the same study, HBV infection was
found to be significantly higher in adults (≥18 years). In the
Ghanaian general population, HBV infection was reported
to be significantly higher in men than women [16] which is
contrary to the result of this study. A study from Rwanda
also found discordant relationship where older age was
associated with HBV infection, but gender was not associ-
ated with infection [29]. Our finding also differs from a
report from Cameroon where HBsAg positivity was found
to be higher among those living in urban areas than those
in the rural areas [30]. Outside sub-Sahara Africa, this
result on HBV is in accordance with the findings reported
in Nepal [31]. These discrepancies could be due to several
factors like differences in the population, geographical areas
and differences in infrastructure.
Nevertheless, significant association was seen in the

HBV positive rate among WHO clinical stages. Generally,

Table 2 Clinical characteristics of the participants

Variables CCTH
n = 217 (55.1%)

CCMH
n = 28 (7.1%)

SMH
n = 149 (37.8%)

Total
N (%)

HIV patients

Newly confirmed cases 29 (13.4) 7 (25.0) 11 (7.4) 47 (11.9)

Old cases 188 (86.6) 21 (75.0) 138 (92.6) 347 (88.1)

WHO clinical stage

Stage 1 137 (63.1) 20((71.4) 114 (76.5) 271 (68.8)

Stage 2 52 (24.0) 4 (14.3) 22 (14.8) 78 (19.8)

Stage 3 21 (9.7) 1 (3.6) 7 (4.7) 29 (7.4)

Stage 4 7 (3.2) 3 (10.7) 6 (4.0) 16 (4.1)

HBV/HCV status before testing

HBV known 19 [4*] (21.1) 0 (0) 12(P = 1; 8.3) 31 (7.9)

HBV unknown 198 (91.2) 28 (100) 137 (91.9) 363 (92.1)

HCV unknown 217 (100) 28 (100) 149 (100) 394 (100)

P = [*] = number of positive case(s)
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Table 3 The demographic and clinical characteristics of the participants in relation to HBV and HCV infection

Variables N (%) Seroprevalence of HBV coinfection (%) P value Seroprevalence of HCV coinfection (%)

Age (years)

≤ 19 12 (3.1) 0 (0.0) 0.464 0 (0.0)

20–29 44 (11.2) 1 (2.3) 0 (0.0)

30–39 118 (30.0) 11 (9.3) 1 (0.9)

40–49 125 (31.7) 8 (6.4) 1 (0.8)

50–59 71 (18.0) 3 (4.2) 0 (0.0)

≥ 60 24 (6.1) 1((4.2) 0 (0.0)

Gender

Male 96 (24.4) 5 (5.2) 0.809 0 (0.0)

Female 298 (75.6) 19 (6.4) 2 (0.7)

Educational status

None 77 (19.5) 5 (6.5) 0.903 1 (1.3)

Basic 257 (65.2) 17 (6.6) 0 (0.0)

Secondary 42 (10.7) 2 (4.8) 1 (2.4)

Tertiary 18 (5.6) 0 (0.0) 0 (0.0)

Employment

Unemployed 63 (16.0) 3 (4.7) 0.188 1 (1.6)

Informal 300 (76.1) 20 (6.7) 1 (0.3)

Formal 31 (7.9) 1 (3.2) 0 (0.0)

Marital status

Single 63 (16.0) 2 (3.2) 0.240 0 (0.0)

Married/Cohabiting 218 (55.3) 16 (7.3) 2 (0.9)

Widow/widower 53 (13.5) 1 (1.9) 0 (0.0)

Divorced 60 (15.2) 5 (8.3) 0 (0.0)

Residence

Rural 266 (67.5) 17 (6.4) 1.000 2 (0.8)

Urban 128 (32.5) 7 (5.5) 0 (0.0)

HIV patients

Newly confirmed cases 47 (11.9) 1 (2.1) 0.376 0 (0.0)

Old cases 347 (88.1) 23 (6.6) 2 (0.6)

WHO clinical stage

Stage 1 271 (68.8) 10 (3.7) 0.004 0 (0.0)

Stage 2 78 (19.8) 12 (15.4) 1 (1.3)

Stage 3 29 (7.4) 2 (6.9) 0 (0.0)

Stage 4 16 (4.1) 0 (0.0) 1 (6.3)

HBV/HCV status after testing in this study

HBV 394 19/394 (5. 3)a; 5/394 (1.27)b

HCV 394 (100) 2 (0.5)

Total hepatitis seroprevalence 26 (6.6) 24 (6.1) 2 (0.5)
a = new HBV positive case detected in this study
b = Old HBV positive case who tested positive too when tested again in this study
P value in bold indicates variable with evidence of association

Pappoe et al. BMC Infectious Diseases          (2019) 19:380 Page 6 of 8



the infection rates were significantly higher in participants
at WHO clinical stages 2 and 3. From the literatures
reviewed no study from Ghana was found to have re-
ported a result relating to this aspect of our study. Rusine
et al. (2013) from Rwanda reported similar finding where
HBV infection was also found to be significantly higher in
patients at WHO clinical stages 3 or 4 compared to stage
1 [29]. This study also showed no significant association
of HBV positivity in old HIV and new HIV infected pa-
tients. The major limitation of this study was that the viral
DNA and markers of liver-related diseases such as aspar-
tate aminotransferase (AST) and alanine aminotransferase
(ALT) could not be determined as well as the CD4 counts
of the patients at the various WHO clinical stages due to
limited resources.

Conclusions
HBV and HCV were detected among the HIV-infected
participants. Extremely high proportion had no informa-
tion on their HBV status, and none had any information
on his or her co-infection status before screening in this
study. This study recommends the need for policy
makers to provide free HBV and HCV screening for all
HIV infected individuals for clinician to provide effective
management to them including optimal selection of
treatment especially for newly diagnosed HIV patients
and also in case of switching an individual from first-line
ART to second-line ART due to treatment failure. The
authors further recommend that the possibility of HBV
infected persons rapidly progressing to AIDs stage be
investigated.
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