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Abbwaec. 
Andbody to hcpatjris C virug (anri-HCV) was dctcctcd in 18.7% of paritnu w i h  htP?ttcellular'carcinu- 
'ma (HCC) and in 10.9% of conuols (Pc0*001). Thc corresponding prevattnccr of heparids B surCnrt 
antigen [HBsAd were 59.3% and SO.OF IP.cO.001). Using paricnrs wirh non-hepatic diseasl: 35 CF~WOIS, 
sapwisc IogisJc regression analysis lod~eared rhar bodr anu-HCV (odds ratio 6.88% 09% confidence in- 
rmal [CI] 1.63-9-77) and KBsAg (odds ratio 6.46; 95% Cl 1.68-18-13) werc indrprndcnr risk factors 
for HCC. Calculalion uf the inmmcnml od& mrio indicated no inreracuon benvcen hupadris 8 virus 
{HBV) and HCV. Blood transfusion was s significant risk facrrrr for acquiring HCV infection wirh odds 
ratios of 5-48 (95% CI 1.07-29.01 and 2.86 (95%. CI 1-3 1-22-72) for HGC casts and conrrols, respce- 
uveJp?he mean a c oCHCC casts with HBsAg stld anti-HCV was lowr than h u t  of HCC parvnrs w ~ l h  
anti-HCV done (fW0.01). Ir i s  cundudcd h a t  there ir a high n l c  DI HBY infection, and r low no or 
WCY Mecrion, among Nigtrian padcna wich HCC. However, KBV and HCV are Independent risk fac- 
mn fur tht dcwIopmcrrt of HCC, with HBY having an effect more rnpidly. Sacening of blood produm 
for ams:urioa &&P minkkc the risk of HCV u-ansmission. 

Introduction 
HcpntoceUulor d n m a  (RCC) i s  one of the most 

frtquenr cancen among Africans, and in Wigma by 
1070 rhc mnmercd nrc  wit- 6.6 per I On O M  ppulnritm 
p r  annum (Ur31l. n of.. 1970). I t  is ~ ~ c r w  r-hc ElllYlIll!~ll 
t31 nnllipnanr turnout swn un tnrdical $raid> (C)~.?'II~.'\'. 
IDE dl d.. 1986) and is the tornmonrst cauc  uf Jmrh 
from ennccrinrlle rniddlcagcd UUNAID, 1970) and cld- 
crly population. (OWsWIDE & SOUNKE, 1990). 
Thcrc has k e n  no recent w o r t  of the prewlcnce or 
heparitis B Yims (HBW and bcpati~s C virus WCW in 
patients w i h  HCC in Nigeria. To miuare the role of 
thcsc virusa in tbc dcvclopmcnt of HCC in Nigerians, 
wc measured hepatill B sudocc rotijien (HBsAg) and 
a&-HCV antibody in rerum sampler from patienu with 
HCC and non-hcpntic dirrasc(s) in a c a s ~ o n r r n l  
study, using a n d y  rsrliblishd rhird-genenuon m: 
ryme imrnunoassay for anri-HCE Morcwu, we as- 
sessed the indcpendrnt and interactive cffects of these 

, viruses in h e  drvclopmcnr of HCC, an? examined h c  
3gc. of the poricnrr with thrsc viral infcctlonr. 

Mattrids anit Methods 
' S ~ t i i y ~ l a n b m  

T h e  ~~se-conrrol study was conducted ar the Gttstro- 
cnrcrolo~y Unir, Univcrsiry College Hwpiul, I tadan, 

' 

Oyo Surc, Nigeria bctwccn January and Scprmbcr 
1995. Durin rhis per id ,  90 pntirna with an initial di- 
agnosis o f ~ t ~  were rrfrnrd to the unit. The diagnosis 
oi.HCC was based on clinical rtaturts, Livd tars and 
rchugmphic suspicion. All atienis wmc from lbdnn 
local gacnrncnr s m s  and g e  vq60.s Imnl govunmcnt 
arcas within Oyo Sme. The 90 eonuol rubjens werc pa- 
dentr admiatd rcr the hospid during rhc same M o d  far 
reasons other than neoplasm or liver k a ~ .  T h q  were 
frcqutncy-matched with HCC c a w  according u, age 
4 5 y-?, gender d p l m  of reoidcnce, since the prev- 
alcnce ot risk hers probably rnrics in diEercnt areas. 
The main reasons for admission were p s d u o & n n l  ul- 
c ~ r  (64%). diabetes melIirus (lS%), chronic obsuucrive 
amways discasc'(9%), osccoanh-iris (a%), and matrnia 
(4%). 

Q u ~ s ~ ~ ~ n s a i r c  - 
A qutsdonnairc was uscd to collect dcmogaphic and 

clinical dam i n e l u d i  demographic chapcruisdcs, past 

mcdicol hkrory tpmious nnti-cancer rhcrapy: blood 
transfusion, use of inuavenous d m ~ ,  history of jaun- 
dice, traditional surgery such as circumcision, uvuiecr* 
my. dcntnl czctmctiln and scarificntinn). T h v  ~lci* l tal  
cttllnunlpt tnn ru~c w:t* JCIC~II~III~L~ .IS prr\ ~,ri~sI?+ .I< - 
* ~ r ~ I > c d  ( O I . ~ : I ~ ~ : ~ ' [ I ~ ~  8 IJ:j\ii iCtWl< .  I[*?+];. 

Thr! HCC c a w  wcrt then clinically crarnmr.d and 
suhiccrcd to nedlu liver binpsy; only rhr'B.1 ( I 1  %I) his- 
rologiatly diagnosed as having HCC wcrc uscd for sub- 
scqucnt analysis. 

Riu~~I~~r~rical ruts rlrtd s e m l w  
BIood sarnplcs were takcn from rhc HCC a s r s  2nd 

a ~nvols and serum w a s  scparzred and.rc5red st -10'C. 
Routint strum bidcmica1 rests wcrc camrd using a 
H i t ~ h i  717 Analyzer moehringcr Mitnnhcim, Gcrma- 
ny). HBsAg and anti-HCV wrrc as53yrd by commrt- 
cially available enzyme irnmunoilsu;t kils (MUWK 
Diagnosrics Ld, DnrrTord, VIC). T h e  durcx anri-HCV 
(vefsiun 111) enzyme immunoarszy uses antigens from 
rhc putative core (C, srmctuml), pmrcnsr/helica~e 
(NS3;non-srrucnrnl), NS1 (non-strucruml), and repti- 
case (NS3, noit-strucrunl) ruginns nT thc virus :o pro- 
vide a sensitive diagn?s@e rcsr. 

Sturis~icuI uuabsir 
Student's r rc51 or zhv X? rcst wctc usrd as upprnpnJtc 

to ass- thc signifitancc or d~~fcrcnccs in swiodc.rnt~- 
gnphic chararneristics, agec., and pr~ralencr o f  HBsAg 
and anti-HCV. Odds ratios wilh 95% confidence inrcr- 
valr (95% CI) were uscd ro determine h e  risk oracquir- 
ing HCV by bid rnnsrusion and pu~siblc causal 
relalionships bclwcen HBY and HCV. Strpwic lugistic 
regression was used for multivarinre annlysb. Inrtmc- 
hion btnvcen the viral infections was asserscd by rhc in- 
armental odds rario. A level oTo=0.05 was used as the 
indicator of srptistiul significance. 

Rcavlta 
?he commonest sympoms among the HCC cases in- 

cluded abdominal welting, abdominal pain, weight lo-, 
and anomria. A niad of hcuatomcgaly, ascites and jaun- 
dice eonsutured the commonest presenting fcarurc, in 
agrctmc.hr with a prholrs oboervation ar L!U hospid 
(OtUBUYlDE, 1992). A'prwiws history of jounc'icc wns 
rcponcdby 21 cascs(32-8x1, burby noneofrhc.rmtrolr. 

All conuaIs had arum upnsaminase concenlrariocs 
wirhin nonnaI lirnirs; 28 HCC cares had $crJm 
trannrlninac: tevels wirhin rhr normal ranEe, but the lev- 
el was rpirtd in rhe ohcr 36. 
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H E P A m S  B C AND HEPATOCWIJLAR CARClNOMh 

Table 1. Sociodcmographic ch~mcrcrir~ics of 
hcpstocdlular carci~~omn E:LEUE and ctmtrc~l 
subjccrr 

No. 
MalcCfcmab ratio 
Age group (years) 

<45 

255- 
Mean ago @amla 
Place of rcsidcn~c 
b d a n  
Elrewhere in Oyn Sare 

Occuparionh 
Civil Servant 
Farming 
Production 

Trade. 
None 

Medial history 
Previous blood mansfusion 11 9 
Use d inuovcnom drugs 0 0 
Traditional surgical procedure$ 75 79 
Searibcarion marks 48 46 

m q ~ d w d  deviation show in pnrcnrhua. 
bSwnc s u b h  hrd mom I)lm one occupation or hmd d c r -  
ganr more fhm one wditiond rurgied pmcedute. 

(1 R.72) and 7 nnrmll (10-9'Xb) w r c  snri-HCV pni- 
tirr (I%rl.llcll). ?hc prcralcn~v uf I.llhAg uana hiyttil't- 
candy higher (l*0=ilI) rhun [ha[ ol anti-HCV in httrh 
mnupa. 

frannfusinn was a si~ifimnt risk ruetar for aequirin 
'HCV infcctirm, aiJl an ndds ratio or 5 4 8  (95% C! 
1-07-29.0) and 2.86 (95% CI 1.31-21.72) among casrr 
and conrrols. resmcrivtlv. T h i s  was nor the cast with 
HBV infccriin. 

Thu nrcvalcncc ofanti-HCV ue3s 18.4% tT13R) in thc 
HCC who also hrtd HBsAg and 1 9 . i ~  (5126) in 
rhc HCC cases who w m  HBsAg ncgarivc. The diKcr- 
encc was nor significant, indicating that HCV may play 
an important rolc in rht dcvclopmcnr of HCC. . 

Table 3 shows a comparison by unirori~tr and mulri- 
~ r i a t c  analysis of the risk ordevclnpinp HCC in pemns 
with HRV car HCV inicctiun. T l ~ u  risk fi)r dcvultrping 
HCC inmasrd with h e  pxscnce of anti-HCV (odds 
r;lrio=6-88), Afrtr mdjusring Tor the confounding eflecr 
causud hg age and gender by mulriv~rilr~c analysis, rhcrc 
was sill nn associntion btrwccn HCV infenion and dc- 
velopment of HCC. T h e  risk tor drvcloping HCC was 
alsn suongiy associated wirh HBV infection. Thtdarc 
mu-HCV w H B A g  must bc a risk factor for the drvcl- 
oprnent of HCC. 

Dual HBV nnd HCV infecW:lion was n o d  in 7 cases 
(10.9%) and 4 conuols ( 6 ~ 2 % ) ~  B y  using caws who 
were negative for b t b  ZfBfAC and mu-HCV (21168; 
32.8%) as a reference group and rht patients with non- 
heparic disease as conuols (29164; 45-3%), the odds tp- 
tio for developing HCC in padents with dud iniccrion 
(2.42; 95% CI 1.4-3.52) was lowu than hat  of eases 
who hod anti-HCV alont I6.88; 95% CI 1-63-9.77). 
T h e  cdeulated incrcrncnml bdds-mtio was 0.7 (95% 61 

Table 2- Pmdcacc of anti-hc~adtis C virus 0.5-2-31, indimring h r  h~ was no intcmction 
adbody and hepatitis 3 surface antigen in nvetnm~ond HCV, hcpatocclIulPr cardnoma and In eoavol T h e  mean age d rhe subjtcrs wirh anri-HCV but no subjtcro HBsAg, 64.8 yeaft (sD=6-9), was si~ifieaarly higher 

Cases h e n  that of tbe subjecrs with WEsAg only, 44-7 ycors 
Conwls 

Anti-HW And-H CV (SD=l6*4), and that of rhme with neither anti-HCV nor 
Yes Yes No HBoAgrSS-7 yem% (sO=12.8) ( k 0 - 0  1). 

. 
HBd& Diocussioa 

yes 7 (18.4%) 31 (81.6%) 411 2-52) 28 (87.5%) Many  pubIicadons on the actiology of HCC world- 
5 (1 9.2%) 2 1 (80.8%) 3 (9.4 %) 29 {90.6X] uGde failed to include mnaol FOUPS, and when lhcy 

were included rhe s~bjccrs were gcncrally poorly de- 
mAn~ih~dy tn htpa111is C 6rus. fined. In b e  present s~udy, we marchrd casts and can- 
hHrputi~is B surfact an*. truls by agt and gcnda to diminish ~ u K Y ~ L I L '  hias, and . 

potential dicrcntipl accty to hmpital was balanced by 
Table 3. Risk for hcpatoecflular cprehoma r c l ~ t c d  to hepatitis B and hepaxitir  virus idact ion 

C a w  . Conrrols Odds mid Adjusitd odds ratid 

HBSAS~ . . , ., 
Yes 3% . 32 1*46(0.6&18.13) I -02 (0.5-8. I )  
NO 26 32 1.0 1 +O 

Anti-HCV 
Yes 12 ' 7 1.88 (0.63-9.77) 1 -14 (0.4-7.8) 
NO 52 57 1-0 1.0 

'95% confidrslrr intend in pmnrh-; 'adiustcd' wicn [a adi~ 
bHcpa~iris B sudace an~iwn. . 
=Antibody an htp~it i *  C virus 

No ancmpt wns made to dasrib Ct HCC patienrs 
into groups w5rh w wkhout Ever cirrhosi~. 

Thcre was no stsiistically significmr diffmct be- 
t w c a  the HCC cases and eonuols in sociodcmo~phic 
Ehpncteristicf Vablc 1). 

Only one E ~ K .  had an alcohol consumption lwc1 
above 808 dsily. 

Table 2 shows the p m ~ l c n ~  of HBsAg and anu- 
.HCV In the C.KI with HGC and mnuolr Of the 64 

cnl in with HCC, 38 (59.3%) wcre HRPAg positive rom- 
p e d  with 32 (50%) ofrht controls (Pc0-001); 12 casts 

. .. . 

uslmcnt 6t age and p u n d a  rnmlilriwrio~c n ~ l y a i a  

matching lor place olrcsidcnce, The good cornpsrabili- 
g of s ~ i o d c m o g p ~ h i c  characteristics among cascs and 
emwls seemed to indicate rhnr the source populations 
for borh groups were indeed eornpamblc. 

T h e  lack of specificky and ~nsitiviry of fin! gencm- 
tion t a m  has been invoked to cxplain h c  discrepancia 
in pmiws ~ ~ i d m i o l o ~ c p l  studia on the prcva- 
Itnce dHCV in prrienro wi th  HCC in tropical cornmu- 
nitits (TIUB~ ri ab, 1991). In the prc6tnr study, anti- 
HCV antibodict wcre determined by a more reliable 
rhird gencrarion entymc immunoassay. . - 
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Tabk 4. world prcvalcace af hepatitis B surracc 
antigen and anuiody to hepatids C 'virus in 
hcparocclldnr carcipoma carer 

. Pcrccnm~t with 

Spain 96 9.4 75.0 BRUIN #I  al. (1989) 
Frpnct 74 ND 33.4 D U C ~ U X  CI #I. 

(1 990) 
Stwrh Africa 
(Blacks) 380 -48.4. 28.9 KEws d (lP9O) 
Moznmbiquc 189 66.1 36.5 DAZU a rL (1990) 

I y n n  148 2507 69.6 YUKI t r  d. (19921 
Tatwan 127 86.6 11-0 Lserd.(1992)' 
India 53 28.3 15.lt RhMESH ad, l.;l9P2) 

aHcpstids B surface anti& -no dnra pi!?). 
bAntibdy to hepalitis C virus. 
cMca%urcd by secwd g~nention an~i-hepsrirn C v i m  
immuncesaswy. 

Tht present t e~u lu  eonfinned our previous ~rpm 
(scc O L U ~ D E ,  1992) of rhc high prevalence of HBs- 
Ag in paricnlr with HCC, and showed HBV to be an in- 
dcpendcnr risk factor for HCC. In the prcsenr rtudy, 
48% of patlmts with HCC were HBsAg positiv* and 
anti-HCV ncgativc. On dac orher hand, only 7.8% of 
paritntr with HCC wtrc H 8 ~ 4 g  ncgadvc and anri-HCV 
positive. Our observation of an associauon bttwtm 
HCV inicction and HCC has not previously hren re- , 
ptrrrdd in Nigvria, hut 3grrc.s wit11 ruptlrrr I'rrrrn tlsu- 
whcrc ( I> I ; -A~~I 'KI  a-I 411.. I W5) %t*h~cIb s l ~ t ~ \ r c d  lhar l-ltI\l 
i s  an indrpcndr.n~ risk Bctur libr HCC. 

f t  i s  tnturcs~ing that only 10-9## ufpi;lricnrs with HCC 
were p~rtivc for both anri-HCV and HBsAg. It is not 
known to what txttnt s common snurce ofwansmission, 
c.8. maremal-neonad sprcsd, mighr be responsible for 
co-infection; it is ako not dear ulhrrhcr such dud infec- 
tion cvcnrually espeditcs hcparourcinogenosis. A- 
though rhc odds ntio for parienrs with dual infccrion 
was lorv il-J2), J Ic  95% CI (1.4-3.52) w a s  nrverrhcless 
narww. This may havc been due to ttic small number of 
perrlmr with dun1 lira1 infection (7 or tbr HCC group 
and 4 of tfie orhen). ?here u a p~~sibdiry that an inm- 
menu1 cffca may cxist if the numhcr of individuals wirh 
dual infection increases. At present, h c  results indicate 
rhar HBV and HCV have independent cffecrs m the 
pathugenesis oTHCC, agreeing with h e  rtpms of other 
\vorkcrs ~GORITSAS o/., 1995). In conrrart to our find- 
ing, ohtr casc-conuoI studies have found an inxcmaive 
&cct bcnvten rht 2 viruses (HADZIYANMS a al., 1 995). 

T h e  ncgarive correlation btwcen anti-HCV and HBs- 
Ag status in che eurrurr study is consisrent with repons 
from counPits w h m  HBV is endemic (WRERO er a/., 
19911, as well as from orher arcas orlow cndcmieity (D 
BISCEGUE ural., 1991). This negative corrr1ation i m e r  

. agrm with rht proposition that rht viral cgcnts operate 
independendy in the causalion of HCC. 11 also suggests 
that the main modes of transmission of the 2 virurcs arc 
probably diffttrtnl. While ir is probable that the high 
prevalcnct of HBV infection, in this enrironmcnr i s  due 
to barizonral transmission during childhood (Our~w- 

19891, wc have &own rhar blood msfuaion is a , 
slgnificmr risk iaaot for acquiring WCV infection'only. 
This combomres other rtpom from Nigeria (MUTIMER 
u al., 1 994) hnd rhc USA (RESMUE, 199 1 ) .  This is not 
surprising as rhe screening of blood praduen in Nigeria 
is routiwly done for HBV only. 
In s m n l  r c m t  studies, prcvalmce ofanri-HCV can 

be classified as uruemely high (-70% or more), as In . 
Spain ( B R u ~  cr 4, 1989) and Japan (WKI t r  d., 
1992), modcraujy high (3MO%), as in Sourh Africa 
(W%' cr al., 19901, Mozambique ( D m  ct el., 1990) 
snfl France (DUCREUX :I a{., 1990), and low (c20%), 
as In T a ~ w a n  (LEE a!:, 1992) and lndla (RAIIESH s~ 

at., 19921, Thc prcvmlcncc of nnri-HCV in pnricnts wirh 
HCC in Nigeria reporred heic is  one of the lowest in the 
world Vablc 4), u'hercas rhc prcvaltnce of HBsAg and 
the incidcnct d H C C  are among the highcst. The com- 
parative incidences of lhcst viruses in different arcss 
may be an imponant clue to the marked geographical 
vanation in Ihc incidcnee bf HCC rhmughour the world 
nnd the variabjliry 'in the Mdugy and natural history of 
[his deadly diurnse. 

T h e  lower mean ape of HBsAg pmirivc patients wirh 
HCC conipartd with rhose \virh rnri-HCV alone, which 
we found, sprrts with prcviour repons (UW al., 
1990; B I ~ E  c~ at., k93) and suggests that HCV inkc- 
tion may mulr in HCC only after a longer puriod than 
is needed for HBV i n i d o n  (BU cr ub, 1993). 

Nri~hcr HBsAg nor anti-HCV wns dctccred in 21 
(33.8%) ofhe 64 padcnrr wirh HCC. It i s  porsibic thnr 
other (non-viral) factom outside h e  scopc d this study 
may have contributed to h e  dwrlopmcnt of HCC. Ir 
has bccn previously shown, in a larger series from dais 
hospitaI, h a t  rhem was no signifimnr as$ocinrion be- 
wren the drinking habi~s and risk of HCC nmong pa- 
t ient~ wirh chronic liver disease [OLUBUYIDE, 1992). 
T h e  pmcnt study confinned here ohcwarionr. Wow- 
wcr, in N i g e r i a 4  warm humid eounrry near the Atlan- 
lit sca - - con~smi~t i~n  of rood by anatoxin i s  a serious 
problem. This chemical arcino en has bccn associated 
w i h  h r  drvtlopmcnl of H C ~  (OWBUYIDE r ah, 
1993) and could bt acciol~gically rrbtrd to HCC in this 
group of patients. No infonnsrion was available aboua 
rhc presence of cirrhosis. and its rolc in ~ h c  dcvclnpmcnt 
~ r f  tlCC chtuld nclt hv aswWd. 

-4tknnwlcdgrmcnrs 
1Yi: gntel'ully :~~Lmcin~tdw tIw suppurl ~i Sm3rl1Kt111c. 1 3 ~ ~ -  

c h ~ n l  hht*nlbiri~"i 6rr this study. 
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