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Summary 
Studies have confirmed HBsAg antigenemia as an impor-
tant correlate ol 11IV-1 infections in Nigeria. However, the 
hepatic pathophysiology and therapeutic implications in 
antiretroviral regimens are poorly understood. In this 
study, fifty-four HIV-1 seropositive patients aged 1 6 - 4 7 
years (mean age 31.8 years) with CD4 T lymphocyte counts 
of 148 - 420 cells/mm' attending clinics in General Hospi-
tal. Ikeja and private medical centres in Lagos Island, Ni-
geria and forty sex and age-matched apparently healthy 
controls were serologically examined as carriers of hepati-
tis B surface antigen (HBsAg) using a particle agglutina-
tion assay procedure (Sensitivity 94.5 - 100%, Serodia®-
HBs.PA. Fujirebio. Inc.). HBsAgwas detected in 28 (51.9%) 

and 5 (12.5%) of the patients and controls respectively ( -
2 Mantel-I laenszel = 13.8; P = 0.02). HBV co-infection was 
found to result in significant (P < 0.05) reduction in total 
lymphocyte count (1368.6 + 53.2 vs. 1590.5 + 80.4 cells/ 
mm') with 7 of 10 (70%), 18 o f33 (54.5%) and 3 o f 6 (50%) 
11IV-1 patients having < 200, 200 - 350 and > 350 CD4 
lymphocyte cells/fil and eliciting HBsAg antigenemia. 
These patients exhibited 2.9 - 8.6% reduction in CD4 T 
lymphocyte counts compared to their seronegative coun-
terparts. Although the liver function parameters measured 
in HIV-1 patients tested were higher than control values, 
significantly (P < 0.05) elevated liver enzymes: sGOT(44.1 
±2.2 vs. 26.2+ 2.1 !U/L),sGPT (46.2+ 2.4 vs. 23.5 + 1.8 IIJ/ 
L), and serum bilirubin levels (2.04 + 0.18 vs. 1.0 + 0.07 mg/ 
dL) were observed in 11 BsAg positive HI V-1 patients. sGOT 
or sGPT activity that was five times greater than the con-
trol was observed in 7(25%) and 2 (7.7%) of HbsAg posi-
tive and negative HIV-1 patients in whom significant asso-
ciation between decreased total lymphocyte count and 
measured liver parameters was found. We conclude that 
hepatitis infection deteriorates liver functions and its in-
vestigation in HI V-1 infected patients may be ofclino-thera-
peutic importance prior to antiretroviral therapy adminis-
tration. 
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Resume 
Les etudes ont confirmees I'antigenique HBsAg comme 
un important indicatcur des infect ions du HIV au 
Nigeria. Cependant la pathophysiologic hdpatique et 
les implications des regiment antiretroviraux sont de 
moins compris. Dans cette dtude, 54 patients seropositif 
age de 16 - 47 ans ( moyenne d 'age 31.8 a n s ) avec des 
taux de lymphocytes CD4 de 148-420 cellules /mm2 
participaient a la clinique de I'hdpital g^ndral d ' Ikeja et 
les centres prives de Lagos el 47 individus comme 
controle sain etaient examines scrologiquement comme 
porteur d 'hepat ique B. 28(51.9%) avaient HBsAg et 
5(12.5%) des patients et controle respect ivement ; La 
co- infection du HBV influen^ait significatiment la 
reduction totale des taux des lymphocytes sur 7 sur 
10(70%) (136.6 ± 53.2 vs 1598.5 ± 80.4 cellules/mm 3), 18 
sur 33 (54.5%) et 3 sur 6 (50%) ayan le VIH-1 ayant des 
taux de CD4 de <100,200-350, >350 cellules/|il avjSR' 
I 'HBsAg antigenique. Ces patients d e m o n t r a i e n w m 
taux de reduction de 2.9-8.6% compare aux contro|es 
sains. Bien que les parametres des fonctions du l fo i \ 
mesures chez ces patients ayant le VIH-I avaient 
valeurs cinq fois plus elev£ qu 'au controle s a i n « h | 
activite des enzymes hepatiques (Sgot (25%) vs S g p r 
(7.7%)) et taux de serum bil irubine.l ly a avait une 
correlation significative entre les taux de lymphocytes 
et les parametres de fonctions hepatiques. Nous avons 
conclu que [ 'hepatite deteriore les fonctions du foi et 
les i n v e s t i g a t i o n s sur les pa t ien ts ayan t le VIH-
Ipeuvent etre d ' importance clino-therapeutique avant 
radministrat ion des medicaments antiretroviraux. 

Introduction 
Infection with hepatitis virus (HBV) alone accounts for 
approximately 350 million chronic carrier cases every year 
worldwide [1 ]. In the last two decades, deadly combina-
tion of HBV and human immunodeficiency virus (HIV) in-
fection has emerged and increased significantly to accel-
erate the progression of infections to clinical Acquired 
Immune Deficiency Syndrome (AIDS), liver cirrhosis and 
hepatocellular carcinoma with morbidity and mortality 
eventualities in children, pregnant women and health work-
ers [2,3,4]. 

In Nigeria, HBV infections due to genotype E 
strains with escape mutations have been reported [5] and 
several studies have demoj^trated high risk of HBV ac-
quisition in laboratory and nospital workers due to inad-
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equate precautionary facilities and awareness of risk fac-
tors of transmission [6,7]. The prevalence of hepatitis 13 
surface antigen (HBsAg), which signifies HBV infection 
[8] has also been observed among patients with liver cir-
rhosis and hepatocellular carcinoma in many Nigerian hos-
pitals [9]. A survey of cancer-associated deaths among 
Nigerian children during the period 1965 - 1985 reported 
HBV as the major aetiological agent [10]. The shared epi-
demiological risk factors by HBV and HIV have also en-
abled co-infection possibilities with only few of such cases 
reported in Nigeria [11,12]. 

In addition to limited access to antiviral therapies 
in the country, regimens are also constrained by narrow 
alternatives eliminating the possibility of protease inhibi-
tor (PI) switch within regimens based on efficacy and tol-
erance. This has been the practice in some countries with 
HIV/HBV endemia [13]. Pis are hepatotoxic and the he-
patic cytolysis that they induce has been found to be ac-
celerated by HBV/HIV co-infection [14]. Thibault etal[ 15] 
also reported rapidity in the acquisition of lamivudine re-
sistance induced by several point mutations in the ge-
nomes of HIV and HBV variants in sick patients. While in 
the work of Davis [ 16], poor clinical response to interferon 
alpha in patients with HBV infection was attributed to HI V-
I viremia. 

While the impact of the integration of hepatitis B 
vaccination in extended programme on immunization as a 
control measure against HBV infection and its sequelae 
has been successful in some countries [17,18], the unclear 
understanding of the pathophysiology of HBV/HIV co-
infection coupled with paucity of data on the clinical impli-
cations arising from this deadly combination have allowed 
doubts on the clinical efficacy and effectiveness of antivi-
ral regimens to stay and questions on when to administer 
HAART or effect PI switch to still be a clinically important 
decision a physician has to make. Data on hepatic cytoly-
sis status of HIV -infected patients, primarily character-
ized by alanine transaminase activity five times greater 
than normal level on which PI - switch or withdrawal is 
based [19] is lacking in Nigeria. 

The present study was designed to determine the 
prevalence of HBsAg seropositivity among HIV-infected 
patients in Lagos, Nigeria. Effects of co-infection on liver 
function parameters, total lymphocyte and CD4 T lympho-
cyte counts were also evaluated. 

Materials and methods 
Subjects 
A total of fifty-four (54) inpatients and outpatients (Male/ 
Female = 30/24) aged 16 - 4 7 years (mean age = 31.8 years), 
newly diagnosed for Human Immunodeficiency virus type 
1 (HIV-1) infection and attending private hospitals and 
medical clinics of General Hospitals Ikeja and Lagos were 
enrolled into the study. Data such as age, sex, and year of 
diagnosis were obtained from each patient with the aid of 
a questionnaire. HIV-1 detection was based on immunoas-

say detection of HI V-1 seropositivity and confirmation by 
western blotting carried out in the Biomedical Laboratory 
of the Nigerian Institute of Medical Research (NI MR) and 
Central Public Health Laboratories. Yaba, Lagos. Data on 
baseline of CD4 T lymphocyte counts of the patients were 
extracted from their case report form. 

Forty (40) apparently healthy individuals com-
prising 20 males and 20 females and aged 1 6 - 4 2 years 
(mean age = 28.6 years) were also recruited into the study 
as controls. Informed consent was obtained from each 
subject in the cohort. Ethical clearance was obtained from 
the Hospital Management Board, Lagos, Nigeria. 

All the study participants were serologically 
screened for the presence of hepatitis B virus surface an-
tigen (HBsAg) in their sera. The latter were obtained by 
centrifuging whole blood collected in plain bottles at 1,500 
x g for 5 min. Serum liver enzyme activities and bilirubin 
level were also determined. Aliquots of blood samples in 
EDTA bottle were used for total leukocyte and lympho-
cytes enumeration. 

Detection of serum hepatitis B surface antigen 
HBsAg, a biomarkerof acute or chronic hepatitis B infec-
tion was detected in serum by a qualitative particle agglu-
tination assay [Serodia®-HBs.PA (Fujirebio.Inc)] in a 96-
well microtitre plate. The sensitivity of true positive re-
sults indicated by agglutination after 30 - 60 seconds of 
incubation ranged from 94.5 - 100% [20]. 

Haematology 
Total leukocytes in blood w u e determined microscopically 
in Neubauer counting chamber according to Dacie and 
Lewis [21]. Total lymphocyte count was calculated by 
multiplying percentage lymphocyte count on Leishman's 
stained blood films by total leukocyte count. 

Biochemistry 
Activities of serum glutamatic-pyruvic transaminase 
(sGPT) and serum Glutamate - oxaloacetate transaminase 
(sGOT) were determined spectrophotometrically accord-
ing to Bergmeyer and Bent [22]. Serum alkaline phos-
phatase (ALK) activity was measured as the rate of re-
lease of inorganic phosphate (Pi) from p-nitrophenol phos-
phate (PNP) according to Denier et al [23]. Serum lactate 
dehydrogenase ac t iv i ty based on NADU - NAD" 
interconversion was estimated by using the protocol 
adopted by Wroblewski and Ladue [24]. Serum total biliru-
bin level was determined spectrophotometrically as de-
scribed by Jendrassik and Grof [25]. 

Statistical analyses 
Data were analyzed as mean + standard error of mean 
(SRM) and percentages. Disparity between the mean val-
ues of measured parameters in HIV-1 infected and HIV/ 
HBV co-infected patients and the controls were analyzed 
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b\ one-way analysis ol variance (ANOVA). Differences 
observed in percentages were evaluated using chi-square 
analys is with Manie - l l aensze l modi I ica t ion in the 
SI ATCALC program ol LPI-INIO version 6 statistical soil-
ware (CDC, Atlanta, (i A). Multivariate regression analy-
sis was used to evaluate the magnitude of associations 
between parameters. P values less than 0.05 were consid-
ered significant and P values greater than 0.05 were not 

significant. 

Results 
Carriage of hepatitis B surface antigen (HBsAg) among 
HIV-1 infected patients and apparently healthy control 
subjects. 
In this study, a total of fifty-four (54) H1V-1 seropositive 
patients and forty (40) apparently healthy controls were 
screened for the presence of serum HBsAg, a marker of 
11BV infection. The prevalence rates of! IBsAg antigenemia 
were found to be 51.9% (28 of 54) and 12.5% (5 of 40) 
respectively in 111V-1 infected patients and the controls 
((_ :Mantel-Haenszel = 13.8; P--0.02) (Table 1). 

Table 1. Carr iage of hepatitis B surface antigen 
(HBsAg) among HIV-1 infected patients and apparently 
healthy controls. 

Subjects n HBsAg se ropos i t ive 
(+) (-) 

HIV-1 54 28 26 

Control 40 5 35 

y2\tantel-llaenszel 13.8; P = 0.02* 
n Sample size, n (%) /2 = chi-square analysis with Mantel-
I laenszel modification 
*SigniJicant difference in prevalence rates of HBsAg antigenemia 
(fill'-1 versus Control). 

Blood lymphocytes levels and distribution in HIV-1 in-
fected patients and the controls. 
Although the difference in their mean ages (32.3 + 1.7 vs. 
29.2 + 1.3 years) was not significant (P = 0.17), the total 
lymphocyte count in co-infected patients (1368.6+53.2 cells/ 
mm1) was found to be significantly (P < 0.05) lower than 
1590.5+80.4 cells/mm3 in HBsAg seronegative HIV-1 pa-
tients. Both mean values were in turn significantly (P < 
0.05) lower than 1820.4 + 34.7 cells/mm3 observed in the 
controls. C D 4 T lymphocyte profiling ofthe HIV-1 infected 
from the 49 of the 54 case forms analyzed showed that 7 of 
10 (70%), 18 of 33 (54.5%) and 3 of 6 (50%) patients with < 
200 (158.3 + 7.4 vs. 172.7 + 6.8 cells/^L; P = 0.05), 200 - 350 
(279.1 + 9.5 vs. 287.5 + 8.9 cells/^L; P = 0.07) and > 350 cells 
/^L (378.1 + 13.3 vs. 413.5 + 5.5 cells /jiL; P = 0.05) were 
HBsAg seropositive and had 2.9 - 8.6% reduction in counts 
compared to their seronegative counterparts (Table 2). 

Serum levels of liver function parameters among the 
HBsAg seropositive and seronegative HIV-1 infected pa-
tients. 
The data presented in Table 3 revealed significant (P < 
0.05) increases in the serum activity ofsGOT, sGPT, LDH, 
and ALK as well as bilirubin levels in HIV-1 infected and 
co-infected patients when compared to the control (P < 
0.05). However, levels o f S G O T in HBV/HIV co-infected 
patients (44.1 + 2.2 IU/L) were found to be 68.3% higher 
than26.2+ 2.1 IU/L(/' = 0.01) in HIV-1 patients. The HBsAg 
seropositive group also exhibited significant (P < 0.05) 
50 .5 -96 .67% increases in serum activity of SGPT (46.2 + 
2.4 vs. 23.5 + 1.81U/L), LDH (293.8 + 4.6 vs. 191.4 + 5.6 IU/ 
L) and alkaline phosphatase (201.3 + 4.2 vs. 133.7 + 6.1 IU/ 
L). Serum levels of total biliribun ranged from 0.9 - 4 . 3 m g / 
dL and 0.7 - 1.6mgdL in co-infected and HBsAg seronega-
tive patients respectively with the former exhibiting 104.1% 
icteric elevation (2.04 + 0.18 vs. 1.0 + 0.07mg/dL; P=0.01) . 
12 (42.9%) of 28 HBsAg seropositive patients and 2 (7.7%) 

Table 2. Blood lymphocyte levels and distributions in HIV-1 infected patients and the controls. 

Parameters HBsAg(+ve) 
HIV-1 patients 

HBsAg (-ve) Control P 

A»e (years) 32.3+1.7 29.2+1.3 28.6 + 2.3b 0.17 

iBlood lymphocyte 1368.6 + 53.2 1590.5 + 80.4 1820.4+ 34.21 0.03 

JCD4 T Lymphocytes (n = 49) 
ND 0.05 <200 (n = 10) 158.3 + 7.4 (n = 7)8 3 172.7 +6.8 (n =3) ND 0.05 

2 0 0 - 3 5 0 ( n = 33) 279.1+9.5(11 = 18) : 9 287.5 +8.9 (n =15) ND 0.07 

> 350(n = 6) 378.1 +13.3 (n = 3)86 413.5 +5 .5 (n = =3) ND 0.05 

Figures in parentheses represent number (n) of cases. Data are given as mean ± SEM and analyzed by one-way A SOI A using /•-
statistics. 
t Lymphocyte counts are measured in cells/mm' with figures in superscript representing % reduction in counts calculated based on 
IIBsAg (-ve) values set at 100%. P - exact probability values for (HBsAg (+ve) vs. HBsAg (-ve). "P < 0.05 (HIV-1 vs. Controls). 
hP > 0.05 (HIV-1 vs Controls). ND - not determined 
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fable 3: Serum levels oflivei function parameters among the HBsAg seropositive and seronegative HIV-1 infected 

Parameters HBsAg (+ve) 
HIV-1 patients 

HBsAg (-ve) Control P 

26.2 + 2.1 10.6+ L P 0.01 
23.5+1.8 10.1 • 1.4* 0.01 

191.4 + 5.6 184.5 t 3.7' 0 01 
133.7 + 6.1 98 .4+ 5.13 0 0 | 

1.0 + 0.07 0.82 + 0 . 0 ? 0.01 
2(7.7) 0(0) 0.05 

sGOI (IU/L) 44 j + 2 26 8 3 

sGPT (IU/L) 46*2 + 2 4 9 6 6 

LDH (IU/L) 293.8 +4.65 3 5 

ALK (IU/L) 201.3 +8.3 5 0 6 

TB (mg/dL) 2.04 + 0.181061 

'TB >2.1 mg/dL n(%) 12(492) 

bv Y2 mmlvi it ~KI -ea oy one- way /IAC/JA using the F- statistics and difference in proportions was evaluated 
Ufc j / *, 5 ,' nw^'f'C0l'0fl Figures in superscript representing % increase in values calculated based on 

° u : e-Xac'l)robMity for (HBsAg 0 ve) vs. HBsAg (-ve). "P < 0.05 (HlV-1 vs. Controls). 
iGOT = c,, ' i "'S 'S ! 'e °fJaundlce among the HIV-1 patients subgroups (ylMantel-Haenszel = 4.02; P = 0.05). 
phatase * ^ 11 amatc ~oxa oacela(e transaminase; sGPT = serum glutamate-pyruvate transaminase ; ALK = Alkaline phos-

LDH = Lactate dehydrogenase; TB = Total bilirubin. 

V r 4 r u R e s r e s s i o n a n a I y s i s o f P a r a m e l e r s t , i a t m a y c a u s e lymphocyte count reduction in HIV-l infected patient 
with tive-rold increase in glutamate-pyruvate transaminase activity. 

Parameter P coefficient SEM 
95% confidence 

Lower Upper P 

sGOT 
ALK 
LDH 
TB 

1.02 
0.12 
0.11 
0.13 

3.63 
0.04 
0.04 
0.02 

0.879 
0.033 
0.036 
0.073 

1.160 
0.216 
0.009 
0.179 

5.4 x 107 

0.014 
0.036 
8.4 xlO4 

sGOT - serum glutamate-oxaloacetate transaminase; ALK = Alkaline phosphatase; LDH = Lactate dehydrogenase 
IB = Total bilirubin. P = exact probability value at 95% confide nee with lower and upper values. 

of 26 had total bilirubin level > 2.1 mg/dL, which is indica-
tive of jaundice (/Mantel-Haenszel = 4.02; P = 0.05). 

Fig. 1: Frequency distribution of I III - I patients with fivefold 
increase in glutamate-pyruvate transminasc activity. Percentage 
are in parentheses. 

Sex distribution of HI V-l infected patients with fivefold 
increase in serum Glutamate pyruvate transaminase 
(sGPT) activity. 

Biochemical indication of hepatic cytolysis (SGPT 5 x 

activity in normal subject) was found in 7 (25%) co-in-
fected (4 males and 3 males) and 2 (7.7%) HIV-1 infected 
male patients respectively with disparity in proportion 
showing no significant (P > 0.05) (Figure 1). 

Regression analysis of parameters that may cause de-
crease lymphocyte count in HIV-1 infected patients with 
live fold increase in serum Glutamate pyruvate transami-
nase (sGPT) activity. 
In HIV-1 infected patients with biochemical evidence of 
hepatic cytolysis, significant associations were observed 
between decreased lymphocyte count and elevated levels 
of all the parameters measured (P < 0.01) (Table 4). 

Discussion 
HIV and HBV are blood borne pathogens with similar risk 
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factors and high propensity to co-infect humans (26,27]. 
Several surveillance studies have reported high morbidity 
and mortality in HBV infected HIV patients as a result of 
worsening liver pathology and rapidly declined immune 
responses. This scenario has undoubtedly offered new 
challenges to the clinical management of 111V/AIDS world-
wide [28,29]. 

In the present s tudy we obse rved 5 1 . 9 % 
seroprevalence of HBsAg among HIV-1 infected patients 
that was significantly higher than 12.5% in the apparently 
healthy controls. The observed HBsAg antigenemia level 
in our HIV - I patients is higher than 4.4% and 40% rates 
observed previously in Lagos among HIV seropositive 
women and HIV infected patients [11,12], suggesting an 
increment in the prevalence rate of HBV infection among 
HIV patients in Western Nigeria. The prevalence rate of 
42.1 % for HB V/HCV co-infection reported by Ola et al [30] 
further indicates changes in the pattern of HBV infection 
with HIV infection overwhelming HCV viremia. This may 
be a reflection of the increasing prevalence of HIV infec-
tion in the country [31], which calls for more aggressive 
control strategies and measures to curtail the spread of 
HIV/AIDS in Nigeria. Meanwhile, the observed 12.5% 
prevalence rate in our apparently healthy controls is higher 
than 1.9% found in children with protein energy malnutri-
tion (PEM) [32] but lower than 23.4% found in donated 
blood samples in Ilorin [33], 48% among infants and tod-
dlers [34] and 20% reported by Olatunji et al [35] among 
blood transfused sicklers in Lagos. Taken together, cur 
findings appear to connote an improvement in the carriage 
of hepatitis B virus in apparently healthy Nigerians. This 
improvement may be as a result of improvement in the 
level of hepatitis B vaccination in Lagos hospitals (Hodonu 
et al, unpublished) coupled with improved handling of 
blood and blood contaminable materials in the state. Nige-
ria is one of the 116 countries enlisted in 1991 by WHO to 
have integrated HBV vaccination into their national Ex-
tended Programme on Immunization (EPI) programmes [36]. 
The clinical benefits accruable from HBV-EPI have also 
been reported in many Asian countries [37] and a few Af-
rican countries [38]. 

Total lymphocyte count and CD4 T lymphocyte 
levels are among the parameters monitored to study dis-
ease progression and inform decision on when to com-
mence antiretroviral therapy in HIV patients worldwide 
[19,39]. In the present study we observed reduced total 
lymphocyte count among the HIV patients with further 
decrease in patients seropositive for HBsAg compared to 
the control. Our observations agree with previous find-
ings [40] and further reveal a deteriorating effect of HBV 
infection on blood lymphocyte level in HIV patients. HIV 
has been found to induce death of both infected and 
uninfected (bystanders) T cells to cause a net depiction in 
cell population [40]. Further profiling of the HIV patients 
for CD4 I lymphocyte levels and distribution majority of 
the patients that are due for treatment with HAART (CD4 

T lymphocyte count < 200 cells/mm3) and those that are to 
commence on ARV without protease inhibitors (CD4 T lym-
phocyte - 2 0 0 - 350celIs/mmJ) [19,39] also exhibited 1 IBsAu 
antigenemia. Effect management of this group of HIV pa" 
tients with 1IAARI is currently of clinical concern due to 
hepatotoxic potentials of protease inhibitors, whose with-
drawals in some studies were found necessary for good 
clinical outcomes and mortality prevention [ 13,41 ]. In this 
study 50.6 - 104.1 % increase in the liver function param-
eters (sGPI, sGOl , LDH, ALK, Total bilirubin) measured 
were found in our I IBsAg seropositive HIV patients com-
pared to their seronegative patients. Twenty-five percent 
and 7.7% of these patients also exhibited five-fold increase 
in sGPT activity, a biochemical evidence of hepatic cytoly-
sis demanding Pis withdrawal in disease management 
[39,41 ]. In a previous study by Saves et al [39], the work-
ers observed a s trong correlat ion between HBsAg 
antigenemia and hepatic cytolysis in HBV/HIV patients. 
Bessescn et al [42] also suggested that HIV/HBV co-in-
fection could cause marked rebound in viral replication 
causing hepatitis flare. Although, 49.2% of our HIV/HBV 
patients compared to 7.7% in the HIV - infected HBsAg 
seronegative group had total bilirubin levels suggestive 
of jaundice, our data are currently weak to validate the 
suggestion of Besensen el al [42]. 

However, our results indicate that HBsAg serop-
ositive HIV patients with < 200 CD4 T cells /mm3 may be 
therapeutically disadvantaged with regards to HAART 
administration due to their higher risk of hepatic cytolysis 
and may compromise treatment modalities and utilization 
of regimens that could effectively abrogate HIV progres-
sion in this category of patients in the country. 
Whereas lymphocyte count has been found to correlate 
poorly with CD4 T lymphocyte level [19] this study ob-
served significant correlations between elevated liver func-
tion parameters and reduced lymphocyte counts in our 
HIV patients with five-fold increase in sGPT activity. There-
fore, our findings imply that lymphocyte depletion may 
act indirectly as a marker for hepatic cytolysis risk in HIV 
patients with HBsAg seropositivity in Nigeria. 

Based on the results of this study, it can be con-
cluded that HBV infection complicates HIV-1 pathogen-
esis in patients with severe pathophysiological conse-
quences on liver function and immune response based on 
total and CD4 T lymphocyte counts. Prescreening of 
HBsAg in Nigerian HIV-I patients as a prelude to pharma-
cotherapy in order to curtail metabolic deterioration of the 
liver and progression to hepatic cytolysis is therefore ad-
vised. 
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