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dm Prevalence of hepatitis B and C seropositivity in a 
Nigerian cohort of W-infected patients 

I n t d m i o n :  The elinid and publCc health implia- 
liolU3 oftbe couvergmu3 of thehumall h m n m o d ~  
~vhs~epidemicmdehrwietriraIhepatitish 
sobSaharan~arepoorIgrmderstood.Thisstndy 
was designed to determine the seropmdence of hepa- 
~ B v i m ~ v ) ~ b e p B t f f i g C * ~ c v ) , a d t h e  
impact of-infection on baseIine swum alanine tee - (fin, cD4+ T rslmphrn cw cmlt, and 
plasma HIV-RHA ( v h l  I d )  jtn a cohort of EllV-h- 
feded Nfgerians. M s t W :  A r e h q w i h e  stndy was 
conducted, on eligible treatment-dve patients who 
p~tedbetweeuAugDst2004andFebnmy2007to 
lhe U n i m  CoIlege HospW 0, b d a n ,  Nip- 
ria Demogmpbic data aad pretreatment laboratorg 
resnlts &epafifis B anfigen -, HCV anti- 
bodies (antf-HCY), ALT, CX)$ c m t  and viral load) 
were retrieved &om the medical records. PTsher's ex- 
act, two sample t-tests, and the W~EOEOII rang mun 
tesb were lrsed to compare gpotlp~ A logistic regm- 
s i c m ~ w a s f i t k d ~ e x p k m ~ ~  
ated with eo-inEdon sCatns. A total of 3779 
HIV-Infected paenis (male: fen& ratfo, 1:2) met in- 
cluslon m h r h  HBAg was present in 11.92, a d -  
BCV in 4.8% aad both markem in 1%. IIBAg w a ~  
more common among mdes than femalm (15.4% vs 
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10.1%, m p t b e k y  p = 0.001) wide anti-Elcv was dp 
teded in a Bimnar proportion of males and femdeg 
(53% V ~ U S  4.6%, ~ e s p h e l y  p = 0.559). HW-Meet- 
ed paffenfs with anfi-HCV done Jmd a lower meaa 
baseline CD4 connt campared to those witbout au& 
HCV or DsAg (W7 dWmm3 vs 247 aelldmd, re- 
spectively p = 0.008). Serum ALT was higher among 
~entswith~gcomparedtothosewfthoutHl3dg 
or anti-HCV (43 Xntematioaal mib m Y a  39 RT, rn 
gwtively p = 0.015). Male gender was asstdated with 
HlBV a-infection on logistic regressfon (OR1.786; 
%% CT, 1306-2.43; p < 0.005). Conclusion: More 
BIV-Wd females than malfsp-ted for mein 
this mhorf. We identified a d v d y  high prewI-. 
dHBV and HCV co-infection in geuer8l, 4 a higher 
rate of HBY go-Mection among males than females. 
Pre-treatment CD4 wunt was ~ c a u t l y  lower 
a m o n g t h ~ ~ B C V c a - W e c t i o n , w h i l e A L T m  
slightly h@er among those with HBV co-infection 
Triple infdon with IW, HEV and HCV was p ~ t  
in a small bnt -t proporibn of patieaQ. Th&e 
End@sderscoretheimportmceoft&hgforBBV 
and ECVh 4 HIV-£ufecBBdp~18 in oor&hg. 

Acquired immme deficiency syndrome (AIDS) eon- 
tin= to be the single largest cause of mortality in sub- 
S ~ A f r i ~ ~ . H e p a t i r i s B v i r v s ~ V ) d ~ C  
virus (HCV) art major public health mcerns in the re- 
gion as well+= Since there h overlap in risk factors for 
IW, HBV and HCV, some patiem are infected with md- 
tiple virosw. EW c&infactim with H3V a d o r  HCV is 
a s s m k d  with i n m a d  risks of liver-rcWd morbidity 
and mrtality.~Combination active antiretroviral hem- 
py may attenuate t k c  sisks: but chronic hepatitis is a 
risk fkctor for drug w i m m ~ l l ~ m ~  liver injlay dur- 
ing HIV treatment7 Such complex iateractions underlie 
the~wingimportamandupsl~geof i t l teres t inh  
i c h q a t i t h a m m g ~ - i n f e a c d ~ ?  

Although HIV, HBV and HCV are eadamic in subSa- 
baran eta, little is lmown abwt the demographic aad 
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dinid feahPes of multiply infected pasons in this rc- 
gion.~m,theimpactofBBVorEfCVcmimmunologic 
a o d ~ o g i c p a ~ a $ o f H N - ~ ~ m d ~  
~ o f M V m P t ~ e a l ~ o f ~ ~ c m -  
crment HBV or HCV infection are poopIy &amte&d. 
h i m p r w e d ~ o f ~ ~ i s ~ r n  
iafiDam prevdm and mmgunmt strategies. lkdae, 
we umkiook this study to detamine tbe prevalence of 
H B V a n d H C v ~ a a , d t h i m p a c t o f ~ ~ m w  
trip1einfaction on pre-lxammt AtT, CD4 clnt d vi- 
ral laad in a dmt  afHTY-iu€ccml Ni- 

Materials and m e t h a  

A rtwspective study was d e d  out at the Univer- 
sity College Hospital 0 hadan, one of the clini- 
cal sites of the H a w d  School of Public Health's A D S  
Prevention Initiative in Nigtria. Baseline laboratory 
testing conducted on dl patients entering the program 
i n c l n k  1)  3d generation eneym~linked immonoab- 
smlmnt assay @LEA) for detection of hepatitis B sur- 
face antigtn (HBsAg), 2)  testing for fICV antibodies 
(anti-HCV) usjng 3d gemration a6say8, and 3) ma- 
suremtnt of C M +  T f y mphocyte (CD4) conat by flow 
eytometry, s~nun M n e  transaminase (ALT) using 
enzymatic methods (automated Hitaehi 902 machine). 
and plasma FW RNA {viral load) by Roche Amplicor 
RNAPCR assay. 

The records of 2252 HN-inf& ART-- 
patients 2 15 years old who enrolled at UCH ~~ 
August 2004 and Ftbruary 2007 were reviewed. A W 
of 1779 subjects were included in the study after exclud- ~ 493 subjects. Demographic i n f d o n  (age and sex) 
lrnd results of basehe Idmatory variables (CD4 count, 
viral had, ALT, HBsAg, and anti-HCV) were extracted 
h u  the medical recwds of tligible patients. The study 
was designad according to ethical standards for human 
studies and approved by the Joint UCWUniversity of 
Ibadan WtutiWReview B d  

A I l c o u n t v * ~ w e a e a s s e s ~ f o r ~ t y ~  
h g  virmal inspection of hx-plots and the ShqimWiIk 
mt, and all chgorical variabla were d i m m i d  into 
dnmmy-vmkbIe3. 'IlieFishg's exadfest was UseiitaaP 
~ ~ i n f r a q u t n c i t s .  

Lwenc's sast ic  was usad to axsesx quaiity of vari- 
ance between groups before indcpmbt two-sample t + 

tests for equal and unequal variances were utilized for 
d means. Given the s i d c m t  m - M -  

i tyandaoa-VarianceintheHBVaadHcVtripl~~ 
patients the m-parmetric two-sample Wilcuxon rank- 
sum (Mrmnn-Whitaey) test was performed to determine 
djfhences in dependent variable Mbut ions betwae~l 
g-- 

Logistic regwasion d e l s  were fitted using stepwise 
&matiw with the log-lilrelihd test with a signifi- 
c a m  level of 0.10 for variabIe removal a d  addition. 

Forward and backwd regres Jon pduced the same 
modtls. &am 9.2SE was u d  in tbe cmptational anal- 
Y= 

A total of 2252 HIVIAIDS ptientg ova the age of 15 
yuas pmmtd rn UCH during th 3@rnonh study peri- 
ad. Subjects were excluded for incomplete Mi 
~ ( 1 1 = 4 7 1 ) 0 r a g e <  1 5 m ( n = 2 ) . T h e  1 7 7 9 ~ -  
&ng patients were included in the mdyses. Baseline 
demogqhk and clinical characmistics of included and 
excludcd patients shown in Table 1 indicates that botb 
groups were wmpmble, except that excxcIuded popda- 
tim had maae females end lower basaIinc viral loads. 

A total of 590 (332%) mda and 1189 (66.8%) fe 
malts, a male to female ratio of 12 met Musioll criterh. 
The modal age p a p  of the eligiile participants was 25 
- 34 y m s  (42,6%) fallowed by 35-44 yeam (30.4%). The 
clinical fame of 11K patticplants (TabieII) demonstrate 
HBV m-infdw based on pitiye H3sAg in 21 U1779 
(1 1.9%) ddt the p d e n e e  of HCV c u W o n  b a d  
on anti-HCV -on was 8611779 (4.8%). T~pIe  infec- 
tim witb W, BCV and HBV was present in 1811778 
(1%). There was no 9ignikant diffmmcc in mean CD4 
munts betwem HBV 00-inftctcd subjects (230 dld  
mm3) versus those without HBV or HCV (U7 ceWmm9, 
p = 0.288. Howoval those with anti-HCV had a mean 
CD4 count of 197 celbhm3, which was significantly 
lower thaP the corresponding value for subjtxts without 
H3V w BCV @ = 0.018). The mean CD4 count was also 
signikdy lower among tho= positive for loth H3sAg 
end anti-HCV (150 oells/mm3) versus those who were 
negative for both @ = O.M18), {Figure I ) .  Mean pre-&at- 
ment viral loads wese comparable betwem h s e  positive 
for HBsAg alone (392900 copies/mL), anti-HCV h e  
(649,lm copies/mL], both HBsAg and anti-HCV 
(362,277 cqies/mL), and thaa negative for h t h  mark- 
en (428377 COpidmL), {Figarm 2). Sarrm ALT among 
patients without HBsAg or anti-HCV was 39 h ~ o p  
a1 Units (Ill). wheatas it was @dicantly h i e  (43 IU) 
for tbw witb HBV -infection @ = 0.035) and lower 
(29 ftT) far those with anti-HW alone (p = 0.l217). The 
~ A L T a m n g ~ w i t h ~ H S S A g a m I a o t i - H C V  
was 39 @ = 0.2886), (Figure 3). 
On sex stratXcation (Tabk IZI], 91/540 (15.4%) of 

were HBV wbkkd vmm 12Qrll89 (10.1%) of 
ferndes @ = CLoOl). Regarding HCV, 3 1/590 Q.35) of 
males were anti-HCV positive compared to 5511189 
(4.6%) of females @ = 0.559). A total of 131590 (2.2%) 
maleshadtripleinf&mwithHJY,~VandHCVcom- 
pared to 511189 (0.4%) of f d e s ,  p = 0.001). Sernm 
ALT was lower among females mmpd to males (30.9 
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IU vs. 39.8 IU, mpctive.ly p < 0.005) while mean C W  en c d m e d  to have Quifkautly 1- ALT and h i g h  
count was higher than the value far males (259.4 d a l  Q)4 connt than males among patients without my -in- 
mm3 vs 204.7 ceUdmm5, respectively p < 0.005). Therc f d m  (n = 1464), @ < 0.005 fo~ both}. For patients with 
was no gender disparity in k I i m  viral load (405,217 anti-HCV done (n = 86), them remained a diffeaence m 
cqi& w 492,521 c o p W  fa females vs. mala, re ALT between females and males 25.7 celldmm3vs 35.1 
spectively p = 0.1497). When stratified by g m p ,  wom- dW9, p = 0.0442. However, among those who had 
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W3V co-infection (n = 21 1) or triple infection (n = 181, 
there were no signihnt differences in CD4 mats and 
ALT &ween males and females. On logistic regmsim, 
male gender was 8ssociatsd with HBV -infection 
(OR1.786; 95% CT. 3062.443; p c 0.005). 

Chronic viral hepatitis is a hading muse of liver-relat- 
Ed deaths mmg patients with HIVfAIDS worldwide9. 
A&g to WHO estimrrtes, the global burdea of HIV, 
HCV and HBV is 33.2 million, 170 million and 400 mil- 
lion, m p f i v e I y .  The number of HW-infw:ted females 
who presented to our center for treatment during the 
study period was approximately twice the n u m b  of 
males. This gender hequality iu presentation for tbempy 
is consistent with the sex distribution documenbxl in Yhe 
majority of treatment cmim particularly in the first de 
cadc of mtire?rovird therapy.'O Women now aammt for 
over 50% of people with HIVIAIDS in Akh,  a disparity 
that is even mme marked among those aged 15-24 
yem."J2A p o M  explanation for more females at our 
center is that women may be mwe d v e  to h g e s  in 
their he& and m y  be socially conditioned to seek and 
receive assistame whereas men may have to prove their 
masculinity by avoiding the sick role in ordw to main- 
tain tbeir cultmaly assigned image as qmvidem.  This, 

bowever, dm& not necessarily imply that in absolute 
tam mme women arc infected with HIV in our popula- 
tion. A study in Nigeria actually found that more men 
wese afflicted wifhmIAIDS.fi 

The co-iufectim prevalence of 1 19% for HN aud HBV 
is significant, and confirms that HEV k a major threat to 
HIVIAJDSpatientsinNig~asrepoFtedia~ptsof  
the wwldwThe HBV cpinfection rate in this study is 
h i g b e r t h m k 9 . 7 % ~ b y  Skiwmetal.fmn mur- 
ban papulation in Northem NigerikU but Iower rban the 
25.91rqmmI byUn%keetd.,whowedasimilarmdml 
of BBV detection in Jos, which is h a t d  in Nigeria's 
North Central region." nae factors driving thw r e g i d  
d i f f m  we unclear. Gendff -cation showed that 
d a  had a higher prevalence of HBV (17.9% vs 10.7%). 
This Wng muld be linked to an earlier observation tb& 
a bigh popdm of HBV fnfectiom in subSahm f i c a  
is acquired v d d y  or hr imntdy (fim f h d y  mem- 
bas and other children) befme the age of 5 years>7 Since 
boys have a predilection for aggressive spoas and phys 
that may d t  in injnry with bleediag, tbey may be more 
p r d h p d  to h m  HBV -011. F&, &- 
etd acceptance of multiple m u d  puhm for men may 
contribute to th higher H3V prevalence among W-in- 
fected men. hpmtmtly, a male  in HBV ss 
ropositivity has also been d e s c r i  in HTV seronegative 
~ubjects.'~ We feud highex b a s e h  ALT among HTV-in- 
fwtd patients with HBV m-infection, which is in acomd 
with the finding of other investiga?m.w 

Anti-HCV alwe was ddaeted in 4.8% of fAe ptitnts 
in this mdy, In an earlier study, HCV minktion based 
on plasma HCV RMA quautificalion was detected in 
8.2% of KtV-infctad patients in Nwthcrn Nig~r ia .~  
Howevtr, cross-study cmpmhns may be misleading Lw 
cause of the differences in HCV detection techniques. 
Qmntifiable plasm HCV RNA is present only in pa- 
tients with active HCV replication In - anti-HCV 
can be detactad in patients with pvious HCV exposure, 
including t h e  with ongoing HCV replication and those 
whose immllne nqmss curtailed viral replicatitipn. 
There may be veay rare e m  of falsely negative anti- 
HCV in patients with advanced imm~~]suppressim?~~ 
In the current M y ,  the rates of anti-HCV detection wme 
comparable in males (6.7%) and females (5.2%). and 

Gender Male F d  Male P e d e  Male Eemalt me Female 
N 455 1.009 91 120 3 1 55 13 S 
A# 0-1 39.6 33.5 38.6 31.5 39.5 33.9 39.6 33.6 

ww-'l 206 256 208 246 201 194 163 115 
HIV v i d  I d  (copMmL) 491.1.89 400,058 455,MO ,345,947 670.572 637.000 376.634 324,950 

m? 38 30 49 39 35 26 43 29 
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there was m asgociation between detection of anti-HCV 
and lower CD4 couat. Tbia latter association is contra- 
~ e r s i a I . ~ ~ H C V  by i td f  has not bcen shown conclu- 
sively to be an independent risk factor for more rapid 
CD4 decline, although it has h associated with in- 
aeased wcumnwof A I D S ~ e v e n t s * ~  

Approximately 1% of HIV-infected patients in this 
study had both HBsAg d ad-RCV. These triply in- 
fected patients were d i s p r o p o r t i ~ ~ y  male (2.2% of 
males VJ 0.4% of females}. Although the absolute ~~ 
(n = 18) was relativdy small for analysis, this gtoup a g  
pad to have lower CM counts but M a r  ALT and vi- 
ral bad compared to those without B s A g  or anti-HCV. 
Studies enr011'ing a larger number of subjects me needd 
to elucidate d~ese potmtirll assmiations fmber. 

This study bas several limitations. First, the & fac- 
tors fm viral hepatitis acquisition were not available. As 
such we are uuable to comment on this h p r t m t  q ~ ~ 3  
of the epidemiology of W, H3V and HCV. Second, 
plasm HCV-RNA was not quantified in patients who 
had anti-HCV, making it imposgible to ~~ active 
HCV infeEtim from spontanmnsiy cleared infection. 
Third, this was a retrospective study, and a substantial 
propdon of patients were excluded for incomplete 
medical records. The excluded popnhtiw, however, 
kgely mimed the i n c M  subjects. 

In conclu8im, more women than men prmx~ted for 
care in h i s  cohort, but HIV/HBV min€ection and fripl* 
i&dmwithEOV,HBVdHCVweremore~~in 
men. The bigh frequency of HBsAg and anti-HCV ow- 
hnstheueedforxootinesmeeningfortbesemarkmin 
~~infected patients in om setting. CD4 Wunt was sig- 
nifiady lower, in patients with prior errposme to HCV, 
whitt ALT was sfightly higher among those positive for 
HBv*on. 
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