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There are about 400 mulion people with chronic 
hepatitb 8 virus (HBV) infection worldwide 
with a potentiai of adverse sequelas including 
hepatocellular carcinoma. Recent data have 
shown that the level of HBV DNA in serum or 
plasma of an infected person probably reflects 
more accurately the replicetive activity of the 
virus and therefore may serve as a better maker 
for managsrnent of the infection. This study 
was designed to determine the ntte of detection 
of HBV DNA in blood samples of patients with 
HBsAg positive In Nigeria In comparison with 
#he HBe and anti-HBe used widely as serologi- 
cal markem of infectivity. Plasma samples from 
105 patients with HBsAg poshive were tested 
for the presence of HBeAg and anti-HBs using a 
commercial enzyme-linked irnmunosorbent a 5  
say while plasma HBV DNA was quantified 
using the COBAS Ampliwr HBV Monitor assay. 
Of the 105 HBsAg samples, 17 416.2%) and 85 
(8'1%) were positive for HBeAg and anti-HBe, re- 
spectively, while 8 (7.6%) were negative for 
both HBeAg and anti-HBs. HBV DNA was 
detected in 86 (81.9%) of the samples, out of 
which 15 (18.1%) and 67 (80.7%) were positive 
for HBeAg and antEHBe, respectively. HBV 
DNA was detected in 78.4% of the HBeAg nega- 
tive samples and in all the sight samples that 
were negative for both HBeAg and anti-HBe. 
The implication of these findings in the rnan- 
agement of patients with HBV infection is com- 
pelling. J. Md. Vim/. 
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World Health Organization (WHO) &mates that 
300-400 million people suffer from chronic HBV h&t- 
tion (WHO, 200s; Chao et a]., 20091. While most per- 
swrr who have been infected with this Pirus are 
unaware of their Weetion, there ia the possibw of 
developing debilitating or fatal fiver dieeaae and an- 
h-t ' h g  the i n f d n  w othera [Carey, 
20091. Fhrh r ,  about 600,000 death are attributed to 
HBV infections annually WHO, 200Sl. Infection with 
this vhm iB awociatgd with a wide spectrum of chi- 
cal d e s t a i i o m ,  ranging hm acute to fuIminant 
hepatitis and various forms of chmnic infection in- 
cIIuding aeymptomatic carrim atate, chronic -titis, 
& h o e  of the liver and HCC [OlubuJTide et al., 1997; 
Wright, 2004. In combination, HBV and h e p a w  C 
virus M o m  are the l d h g  cam of liver mncer 
worldwid* accounting for 78% of eases b a n c h y ,  
W, Chao et al., 20091. 
The prevalence of HBaAg varies within and bp 

twesn regirms as well as countrim The prevalence of 
chronic HBV infdon worldwide haa b n  cabgo* 
as high, intermdate, and low endemicity [Careg, 
20091. It is loweat in Weshrn Europe and the USA 
and higheat in Swth-East Asia, China, sub-Saharan 
Africa, and the Amazon Basin, where at least 8% of 
the population are chronic d a m  of HBV. In 
Nigeria, varJrins ram of HBV i n f d n  have been 
#, ranging h m  2.4% to 13% among b l d  
donors and the gwneral population (0- et al., 
200s; &yi et d, 2007; Olukoha et  al., 2009; Pennap 
et d., 20101 to over 50% among patients with HCC 
and cirrhogis of the liver [Olubuyide et al., 1997; 
Muatapha et al., 20071. 
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m e  the p- of R B d g  in the blood indicates 
i n f e  it doea not pmide inEormation on the q l i -  
eatipe W t p  of the virus w e r  et A, 19943. Con- 
Vmtionally, the de* of HBV e antigen (RB* 
isrmdaeaviralmarkerfbractivevjxalmphatioa 
h the treatment of chronic hepatitis B, the pmmm 
orabsenceofHBaAgiaddedtompmmtahigh 
or h replicative state of Emv, m p & d y  1zaaijar 
et al, 1M. However, HBV mutanb, which do not 
produca HBeAg, irrespective of their rate of replica- 
tion, have ban deaQibed l3meIh et d., 1989,1990; 
Carman ek aL, 19891. It was ahown -fly that the 
l e d  Df.HBV DNA ia the emm or plasma of an 
in€ecM persrm reflects more accurately the replica- 
tfveacWtyofHBVinthe~taybCShaPebaL, 
a 0 0 7 l . T h i a ~ w a a t h e d o m d e d o u t t o d e t e r -  
mine the rab of *n of HBV DNA &om bIcud 
~ ~ m p l e s  of p&mb with D a A g  Wtive in Nigeria in 
relation to their H3eAg and anti-HBe s t a h .  

MATEEULS AND METWODS 
T h e 8 f a 4 y w a s ~ w t a t t h e D q m t m e n t o f V i -  

rologjt, ZTfm"its w madan, N m  
Th8 haqntd is the premier k r h y  dmal hmpita2 
located in Ibadan city in southweskm region of the 
counhy. The  ample^ were collected from patients di- 
a g n d  with c h i d  wetitis at fie gaskmnterolw 
and hepatolow clinic. Although the m~bhment area of 
the hqital k the entire country, most of h h a l  
~ a m h m w i t h i p t h e s w t h ~ r e g i o n . ~  
8tUd.y pati~nki incZuded HBaAg poww individuals 
sd&d at random who conambed to participate in 
the Bhdy. Demogmphic iUfima&op Lad* a@z, 
gendea, and occupation were & at the point of 
Bampledeetion. 

E t h i d  Review cml lmih 

Sample Colbakio~ and P m m d q  
A total of 105 samph were d h k d  over 2 years, 

from March 2009 to Febtuary 2011, &out 6ml of 
blo~l sample m c~nected eaeh individual, sen- - at U7.2xg for 20 min, the plasma qarated 
intD Cryoviata and at -20°C k s t d  
S a m p b w e r e ~ f o r t h e ~ o f W B e 4 g a n d  
anti-HBe using a eemmmd mzyme hkd immursct. 
sorbent assay OXJSA) while HBV DNA in an the 
plsema -plea w a ~  detected and quaatihd wing 
theRocheCOBASAmpkHBVMonbrasmy, 

ThepmwmeeofHbAgandEEBe andmdywashst- 
ed with a * available EUM IDIA-PRO, 
Rome, I w a d  d p h  m e A g  dstea- 
tiw and 50 pl for anti-HBe a m .  The ~ M t y  of 

the color ofthuge ofthe reaction product was mea- 
d a t d u s l w ~ e n g t h o f 4 5 0 a n d 6 3 0 n m a n d t h e  
~ o f a n t i g e n d ~ e a i n e a c h ~ l e d e -  
k m h e d  using the eutoff value r e e o m m d  by the 
b. 

DNA was extxactd from each plasma ample as de 
scribes by the manufadwm. B r i e ,  100 CJ, of plasma 
waa && u ing  polyethylene glycol @pitation 
and alkdim w, a f k  which 100 pl of elution Wer 
w a e d d e d ~ a ~ v o 1 u m e  o f100~de lubd  
DNA sample. Of DNA exhad from patienh sample, 
MI ~waaudtoperfomthePCl3usingthereagents 
provided in the Amplicar kit. Am- dekcthn, 
and quantitation were prformed by wing a d - a u -  
hmated C O W  Amplim btmmmt. The lower and 
upper &t&ion b i t s  of the COBAS hpliwr H3V 
Mon& assa~t were 816 and 199,880 DNA oopi&d, 
m q d i d y .  Samples with 200,000 H8V DNA cupid 
ml in the A m p k  rtsaag wem diluhd 1:10, M O O ,  
and 1:1,000, as m, in HBV DNA-qptive nor- 
mal hruaan serum, and the diluted m a w  was re- 
~ l l ~ a ~ a n d ~ t o o b t a i a a ~  
w i h i n  the analytical maaummnt ranp of the 
A m p k r  m. Final madh fur dilubd samplw 
w e  dekmind by multiplying the HBV DNA wp- 
k k d i l i k  obtained in t h m  Amplicm assay by the di- 
lution fa* far BsCh Barnple. R#8ults were r e p d d  
as EIBV DNA q i & d U t m  by the COBAS Am* 
hmment.  

Of the 105 patients included in the study, 78 174.8) 
were male and 27 (26.71 female individuals. The age 
afthe p a r k i m  & from 20 to 61 years with a 
mediand36y~m-a 

A Wd of 106 HBaAg mtive samples w a  tat& 
for the presence of HBeAg and ankibodh ta hepatitb 
B e an- (anti-HhAb). Only 163% (171106) of the 
88mplee w e  positive far HBeAg wbite 81.0% (861105) 
wem psikiva for the of HBeAb (Fig. I). 
Eight (7.6%) of the -plea were neither H]B& nor 
anti-HBe p i t b e .  

Out of tke I05 -plea analyzed, HBV DNA waa 
d a k b d  in 86, giving a prevalenoe rab of 81.9% of 
D V  DNA among HBBAg pmitive individuals. Out 
of the 88 DNA pomtive wnple~, 15 (18.1%) and 67 
(80.7%) were positive for HBeAg and anti-HBe, re- - (Table I). On the & hand, among &a 88 
HBeAg negatiw samples, HBV DNA was detected in 
69 (78.4%). In addition, DNA was detwtd in the 
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eight~1~thatwerenegativehrbothHBaAgand 
a - H B a .  h e n  4 8 8  had debbble DNA level of 
o v ~ r r a i r 1 0 & B , a n d a u t o f t b e s e v e n ~ ~ h i g h  
HBV DNA load only two (28.6%) were psi- for 
HBeAgwhi leEola~po~Veforaa~-HBeandone  
w a s ~ f o r b o t h H B d g r r n d  anti-HSe Chbhm. 

DISCU8SION 

I n m o a t d e d o p i n g ~  hdiaent ofHBVin- 
W o n L g u i d e d b y t h e ~ o r ~ c e o f H B e A g  
in the hIwd sample of a patient with hepaw D v -  
mchy, 2004; Tang et al., 20081. D M o n  of FiB& 
mtil m t l y  was C Q ~  a~ the main a~mlcgical 
marker of active vbm replication while anti-HBe 
smmd ae an indidor of g c d  p m g n a  for control of 
active *tion of HBV. However, recent studim 
have &own that some mutants of H3V do not pro. 
durn HBeAg and m active replication may not be 
~ i f i t i a b a d o n l y o n p m x m c e o f H B e A g .  
In thia d d y ,  HBV DNA wm d&cW in 78.4% of the 
KBdg nsgatiw and 80.7% af anti-HBe paitive sam- 
plw. The imphation ofthia result in the mmagemnt 
ofpatientewith HBVinfechnin Nigeria cannotb 
v' ' 1 TheresuItsdthieshdyof83.8% 
~ ~ t i v e h e p a t i ~ B i s i n ~ t w i t h  
rwme pmviom ohmatiom et al., aooa]. Both 
anti-HBe and HBeAg were not in 7.6% of tIm 

~ ~ ~ 8 ~ ~ m p l ~ A t ~ t h e ~ n f o r ~  
cmd&nienotdew,itiapddetbatthesepahts 
wereintheearlyphamaftheh&&anduringwhich 
HBeAg was yet to drroelop or at the interha of 
H3eAg dieappearing aad dedqmellt of anti-HBe. 
ThepmwnmofHBVDNAind&ght~ampkuthat 
were negative for gl3eAg and anti-HBe is an hdica- 
thn of a&va *tion of HBVb kbae patienb. 
MDBt d the patients, who were considered pmmima- 

l y t o h ~ ) 3 2 - r e ~ t i v e H B V i n t e c t i w ~ O f  
&wmw of HBeAg, have been &own to have detect- 
able HBV DNA and IXBV replication that penxi& 
thmu&out Bruneth et al., 1990; Knoll et al., 1999; 
H m i z i y d  snd V ~ o p o u l o e ,  20011. This change in 
the natural of HBV has been m v d d  with 
the use of "ive PCR-basal aaaays that detect 
HBV DNA in plasma DWz+mis and Vdopouloa, 
zoO11. The prevahnm of flBV DNA af 81.9% obtained 
inthiestudyisnimilnrtopreviousreportshm 
N ~ a a w e l I a s e o m e o t h e i r ~ ~ . O L a e k a l .  
(2009) mpmkd a pre~dmca rate of 88.7% IfBV DNA 
dehtion among pahb with m e  hepatitis in 
Nigeria S-b, WEW et al. [1W] r e p a k t  a 
DNA deteetion rabe of9M in the Netlmrlands. 
The d t a  of the a h  showed that the rate of 

H B e A g a m o n g H B B A g p o s i t i m i n d i ~ t o h ~  
16.2%. Som pre#im s t u b  have also imdieated a 
IWP rak of HB& among patiemta with Ebronie 
H3V infeetian, e s p d d y  adults D k  et aI., 1987; 

and v d a  moll.  he m- 
p a n t a m t h i s d u d y ~ a d d h w r t h a m ~ a p o f  
86 years, whieh probably eqla in~ the low mb since 
E i B & h a s ~ & ~ ~ l l t o b e ~ a m o n g c h i l d r e n  
Mad&uunb and Vdopdos,  2001; Cmq, 20091. 
Hepatitis =em antigen is a peptide that is dekhble  in 
the blood when HBV Is actively replicating and its 
p- may indicate a higher prob&liQ of liver 
d a m g ~  The m M d y  low rate of H B d g  among 
patients wi th  H3gAg suggssts that the oirus in mo8t 
of the patiente may not be d d y  replicating, howev- 
m, mutant &aim of H3V that replicate witbout pro- 
d u c i n g H B e A g h a e b e s n w € d l ~ ~ ~  
et d, 1989, 1990; Garman et d, 1989; Hddpmia 
a n d V ~ u l o s , ~ U w h i c h m a y ~ f o r ~  

in this atudy. Eleporte of limikd phylogmetie 
m d i ~ ~ a m v i n M m h a v e h ~ ~ ~ w g e n ~ -  
EdtheviruswithUmitedprcductionofemtigmim 
mrrre pepondemnt in tbe camby [Odemuyiwa et al, 
20011. It is also important to note tbat the diseam 
ia rrsuallymore aggma+ in indipiduah witb tbis 

HBVDNA IIBeAg W--H13e 

foewe + - + - + - No. of 8amph keW 

HBV DNA sve 86 00 16 69 67 18 106 
+ve 14 2 17 00 00 80 105 

Antr-HBe +ve 67 17 00 la a5 00 106 
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TAB= IL ~mdAnti-EIBeSkntuaoPtheSewma 
&mplw Wd Very Hi& HBV DNA &ph 

mutant Btr& [Chisari and Ferrari, 1995; Zhong 
et aL, 20001~ 

TherateoPtheHBaAgobtainedinthis-is 
low- than 34% and 28.6% prmiousls reported by 
Olubuyide et al [I9971 and Ola et al. [20091 in 
adult populations in Nigerk The reasons for tb dif- 
f e r e n c e i s n o t ~ , h o w e v e c , t b e ~ r e d u c t i o n  
in the rate of WBeAg m the yeam as mveded by 
th- hdiw in Nigerian is also mmisbt with 
rqmh hm other parta of the world that the preva- 
lence HBeAg h e p a a  is on the hmaa8  
mzeth et aL, 2000; HdZipmb and v & d l o m  
aoo11. 
The prevalence of  an^^ b HBeAg (anti-HBe) 

fimnd in this atudg was high (81.0%). The detection of 
anti-KBe is u m d y  d to indicate a favorable 
pmgnda because it is a l w w  produced after HB&g 
is no Ionger W l e  EMardh et al, 20041. The 
& h a h i  400 million Peopre with chronic HBV infm 
t iwg lob*wered iagnOB8dbasedon~pi th i~  
to HBs& Howwar, dudiee have &own that most of 
them ~ E - H B ~ A ~  mgat5ve d mti-H80 #ye. The 
d&dbaffIBVDNAhHB&n@heandanti- 
E Z B e ~ i n d i ~ a ~ t i o n r e f e r r e d ~ a s  
"HBeAg negative Chronic ZIepaW 3' by Hadziyan- 
nie 119sS]has also been repwhd b y d h h ~ & @ -  
torsUavanehy,U104; L Q l r a n d ~ ~ 7 ; 8 h a o  
et aL, aOMj. The rate of the condition rmgm &om 
70% to 1W% in mmmuniw b e d  &dies [ b a a  
et al, 1997; Minuk et al, 2000; Kadziyamb a d  Vlt~- 
d o p l o a ,  m11. 
MW of high DNA lev& of over 10' in five of 

&e BeAg n ~ t i v 8  samples mpporh further the 
n d  for HBV DNA t&q for men& wi th  H8aAg. 
P a ~ w i t h s u c h h i g h ~ o f H B V D D N A a r e S m o w n  
to ham higher riaH of developing cirrhosis of the Ever 
and H a  (Wright, 20061 and transmiesioll of this 
~ . T h e u a e o f H B V D N A a s a m a k f o r p m p m  
mananementofHBVinfeetioninNidk- 

M M , B ~ F B ~ ~ ~ ~ ~ B J , M ) ~ . ~ - ~ c - B .  R%PB-& 
ma. 

hkAS,LdR,WnIPC.lmngEK,LamTS.~fSBT.~ 
~ B e ~ C ~ ~ ~ d ~ m  
C h h e m p ~ t a w t t b E h t P n I e ~ 3 v i r u s ~ ~  

92:188&1898. 
M a d a i m n I S , ~ y M a b m d ~ w d k Q B . M ~ 4  

W ~ M k 1 0 0 7 . H e p a t i t i s B v h ~ ~ a m m g ~  
--a-BIatefittytlmWBarare, 

lB96-1W. Cent & J Md Bfi:U%ls8. 
M a r a u v P ,  Lsa Og, BonIno F. Fard P, H ' -. - s, T I  $ Im 

T,-Q#-c, Y M  ?+- P, PIu& N. 1W( P-%-h alone, 
alQne,andthatwofn in m wft$ 

dmnic hepatttia B. N J h i d  851:UW- 
fB17. 

~ G ~ . * p W ~ S . ~ R + ~ B f 5 ~  
P . ~ . P r a s r a s ~ ~ m t h a ~  
J kbp&l m.781-W. 

M-&MM,wN.-W,MM.W?.,Hepatp 
E a n p l a r - b N d - m N - A  chi- 
~ a i ~ d i o o ~ ~ h e m . ~ ~ ~ & w  
2sm. 
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h a l e n e e  d HBV DNA in Ni@a 

~ t r r , ~ S , P r a - u q w ~ ~ $ ~ I )  &hbdtJ. 
m . % ~ b r n d e n o l ~ b p . r a a ~ w d o h , ~  
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~ ~ a n a ~ h i s a o e g ~ i u t b e U n f t e d ~  

48:10?&1078. 
W ~ t I d ~ O r g a & d m ~ ) . ~ B F a e t 8 h e e t N o . a 0 4 .  

h g d  2W8. A d h I a  at: h U p J ~ . w h o . ~ &  
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B viraa i human 
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