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Abstracts 
The study involved 60 (non- immunized) , 14 
(immunized against HBV), healthy Nigerian adults 
and 28 Nigerian patients with hepatitis. Their sera 
were tested for HBsAg, HBeAg, anti-HBe, anti-HBc, 
anti-HBs and anti-HCV while only 15 subjects with 
chronic hepatitis had HBV DNA assay by PCR. The 
subjects aged 21 to 72 years and comprised 75 male 
and 27 female adults. The prevalence of HBV 
infection by HBsAg and / or anti-HBc sero-positi vity 
was 55.9%. Only HBsAg and ant i -HBs were 
detectable in 21% each among immunized while 
HBsAg. HBeAg, anti-HBe, anti-HBc, anti-HBs were 
present in 58%, 20%, 6%, 32%, and 42% respectively 
in the non-immunized subjects. HBV DNA was 
positive in 86.7% of the 15 subjects. About fifty five 
percent of all subjects were infectious of HBV with 
13.7%, 3.9%. 32.3% and 4.9% accounting for high, 
medium, low and very low infectivity respectively 
while 44.1% and l%of the subjects were susceptible 
and naturally immuned to HBV respectively. 
Coinfection with HCV tends to favour HBV 
infectivity. In conclusion, the infectivity of HBV 
among Nigeria is varied but high and a great 
proportion of the population is susceptible. 
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Resumes 
L'etude porte sur 60 nigerians adultes bien portant 
(non vaccines), 14 (vaccines contre le VHB), 28 
patients atteints d'hepatite. Leurs serums ont ete testes 
pour HBsAg, HBeAg, anti-HBe, anti-HBc, anti-HBs 
etanti-VHC tandis que seulement 15 sujets atteints 
d'hepatite chronique ont subi le test ADN VHB par 
PCR. Les sujets ages de 21 a 72 ans comprenaient 
75 hommes et 27 femmes adultes. La prevalence de 
I'infection par le VHB a partir de la seropositivite 
au HBsAg et / ou a 1'anti-HBc etait de 55.9%. Seule 
1'AgHBs et I'anti-HBs etaient detectables chez 21 % 
des vaccines alors que chaque HBsAg, HBeAg, anti-
HBe, anti-HBc, anti-HBs etaient presents chez 58%;, 
20%, 6%, 32% et 42% respectivement des sujets non 
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vaccines. L'ADN du VHB etait positif chez 86.7% 
des 15 sujets. Environ 55 pour cent de tous les sujets 
etaient infectieux de rhepali te B a 13.7%, 3.9%. 
32.3% et 4.9% ce qui represente la haute, moyenne, 
faible et ties faiblc infectivite respectivement, tandis 
que 44.1% et 1%; des sujets etaient sensibles et 
na tu re l l cmen t i m m u n i s e s con t re le V H B , 
respectivement. La co-infect ion par le VHC a 
tendance a favoriser l'infectiosite du VHB. 
En conclusion, r in fec t ios i t e du VHB chez les 
nigerians est variee, mais une forte et une grande 
proportion de la population y est predisposee 

Introduction 
Of all the hepatotrophic viruses, hepatic B virus 
(HBV) is unique in being the only DNA virus and 
more importantly, it has a peculiar course of infection 
11 J. The course of the infection depends on age of 
acquisition of the infection. In addition, it is highly 
in fec t ious , about 100 t imes as the human 
immunodeficiency virus (2). Nigeria like all other 
African countries is a hyper endemic nation for the 
infection; hence its citizens are likely to be exposed 
to the virus early in life (31. It is spread by contact as 
well as by parenteral and sexual routes. These modes of 
transmission are prevalent among Nigerians |4.51. The 
infection may be asymptomatic or clinical when it could 
be of anicteric or icteric form. Either type could be acute 
or chronic during which the infection could also coexist 
with both the hepatotrophic and the non-hepatotrophic 
viruses. In view of the varied clinical course of the 
infection, assay of the serological markers of the virus 
have varied expressions and patterns |3| . 

Al though, hepat i t i s B su r face ant igen 
(HBsAg) has mostly been determined to reveal the 
presence of the infection 14-81 but not its infectivity 
while markers such as hepatitis Be antigen (HBeAg), 
antibody to HBeAg (anti-HBe) and HBV DNA are 
indicative of the degree of the contagiousness of the 
infection. Similarly, antibodies hepatitis B core 
antigen (anti-HBc) and HBsAg (anti-HBs) arc both 
indicative of previous infection and protection from 
the infection respectively |9). Previous reports show 
assay of HBeAg, antibody to HBeAg (anti-HBe) and 
HBV DNA has been useful in determining the 
infectivity of HBV in different populations [9-11 J. 

Despite the hyperendemicity of the infection 
in Nigeria, its pattern of infectivity is hither to yet 
undetermined hence the report of our present study 
of the infectivity of HBV among Nigerians. 
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Methods 
The study involved one hundred and two Nigerians 
adults consisting of 74 healthy subjects (group 1 with 
60 non-immunized - NIM and 14 immuned - IM 
against HBV) and 28 patients (group 2) with hepatitis. 
Subjects in groups I and 2 were age and sex matched. 

The sera of their blood specimens were 
assayed for hepatitis B surface antigen (HBsAg), 
hepatitis Be antigen (HBeAg), anti-bodies to HBeAg 
(anti-HBe), hepatitis B core antigen (anti-HBc), 
HBsAg (anti-HBs) and hepatitis C virus (anti-HCV) 
using 3rd generation ELISA Kits at the Department 
of Virology, University College Hospital, Ibadan. In 
addition, detection ol HBV DNA was also carried 
out by polymerase chain reaction in only 15 patients 
with chronic hepatitis using in-house method of a 
commercial laboratory - Medica (Medizinische 
Laboratorien Dr F Kaeppeli), Zurich Switzerland. 

The study was conducted af ter ethical 
clearance was obtained from the UI-UCH Ethical 
Review Board. The data were analysed statistically 
with invest igat ion of the s ign i f icance of any 
hypothesis by using appropriate statistical test at 5% 
probability level. 

Results 
The healthy subjects aged 21-70 years while the 
patients were 20 -72 years old with male: female ratio 
of 26:11 and 23:5 respectively. Table 1. The detection 
rates of HBsAg, HBeAg, anti-HBe, anti-HBc, anti-
HBs and anti-HCV were 89%, 29%, 48%, 82%, 50% 
and 21% respectively. The detection rates of only 
those of HBsAg, anti-HBe, and anti-HBc were 
significantly higher among the patients than the 
healthy subjects.Infection with HBV was commoner 
among all the age groups compared to that of HCV 
though both infections were preponderant among 21-
30 years. Table 2. 

T a b i c 1: A g e and sex d i s t r i bu t ion o f heal thy Nigerian 
a d u l t s and pa t i en t s wi th hepa t i t i s . 

G r o u p M a l e / A g e Range 
F e m a l e ( M e a n + S D ) 

years 

H e a l t h y A d u l t s (74) 5 2 / 2 2 21-72(34 .7+5) 
I m m u n i z e d A d u l t s ( 1 4 ) 10/4 28-61(41 .6+7) 
N o n i m m u n i z e d 
A d u l t s ( 60 ) 4 2 / 1 8 21-72(33 .1±4) 
I Icpa t i t i s ( 28 ) 2 3 / 5 2 0 -72(34.2+16) 
Tota l 7 5 / 2 7 2 0 -72(34.7+8) 

Table 3 shows the expression of different 
patterns of serology markers of HBV among the 
subjects. The infectivity statuses were high (HBeAg 
positive), medium (both HBeAg and anti-HBe 
positive), low (anti-HBe positive), very low (HBsAg 
and anti-HBc positive), non infectious (anti-HBc and 
anti-HBs positive) and susceptible (negative for all 
markers); and they were all present in different 
proportions of the patients with the exception of the 
susceptibility status. Of the 15 patients with chronic 
B who had HBV DNA assay by PCR, HBV DNA 
was detected among 13 patients who had high (2), 
medium (2), and low (9) statuses of HBV infectivity 
while the two patients who were naturally immuned 
(noninfectious) and 1 IBsAg carrier (very infectivity) 
were HBV DNA negative. 

Al though , the immunized and the non 
immunized subjects against HBV had preponderances 
of susceptible status in 76.6% and 56.7 % respectively, 
only those with low infectivity status was found the 
former while the latter had subjects in the different 
infectivity statuses except the non infectious. 

The infectivity rates were 96.4%-, 43.3% and 
21.4% among the patients, NIM and IM respectively. 
The very low and non infectious statuses were not 
found among the female subjects otherwise low-

T a b l e 2 : A g e and g e n d e r d i s t r ibu t ion of H B V and I I C V i n f e c t i o n s a m o n g adul t N i g e r i a n s 

A g e H B V 
g r o u p 

I I C V I I B V + T O T A L 
H C V 

H 

T y p e s of 1 IBV in fec t iv i ty 

M L V L N I 

2 1 - 3 0 2 5 ( 5 ) 8 (3 ) 5 (2 ) 36( 11) 6 (1 ) 2 14(4) 2 0 12(6) 
3 1 - 4 0 2 2 ( 3 ) 4 (1 ) 1 4 7 ( 1 2 ) 7 (1) 2 (1 ) 11(1) 2 1 24(9) 

5 4 1 - 5 0 2 (2 ) 0 0 9 (2 ) 0 0 4 (2 ) 0 0 
24(9) 
5 

5 1 - 6 0 6(2) 1 1 6 (2 ) K l ) 0 3 (1) 0 0 2 
6 1 - 7 0 1 1 0 3 0 0 0 1 0 2 
7 1 - 8 0 1 0 0 I 0 0 1 0 0 0 
Tota l 5 7 ( 1 2 ) 14(4) 7 (2 ) 102(27) 14(3) 4 (1 ) 33 (8 ) 5 1 45(15) 

//- High. M - Medium. /. - IA>\r. VI. - Very lutw Nl - Noninfectious S - Susceptible. 
Parenthesis - females 
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infectivity status was the commonest irrespective of 
the groups or gender. In addition, there was no 
difference in the detection rates of anti-HCV among 
the healthy (21.4%) and the patients (10.8%). 
Similarly. HCV infection was present among the 
different infectivity statuses with the exception of the 
noninfectious. 

Co-infection of HBV and HCV were found 
only among subjects with high, medium and low 
infectivity statuses of HBV 

Discussion 
Assay of HBsAg has mostly been utilized in the 
detection of the presence of HBV infection. However, 
presence of HBsAg docs not indicate infectivity hence 
determination of the contagiousness of subjects with 
HBV infection needs detection of its markers 
indicating viral replication such as HBeAg and anti-
HBe as well as the isolation of HBV DNA (91. 
Presence of HBeAg in a subject is indicative of high 
infectivity while development of anti-HBe shows low 

infectivity. Furthermore, presence of both HBeAg and 
ant i -HBe suggests medium infect ivi ty (sero -
converting HBsAg to anti-HBe) while anti-HBc 
suggests previous or recent exposure to HBV 
infection. The detection of anti-HBc, anti-HBc and 
HBsAg without HBeAg suggest HBeAg negative 
HBV (mutant) infection while a subject having anti-
HBc, anti-HBe without HBeAg and HBsAg but 
positive HBV DNA has occult HBV infection [ 12J. 
Presence of HBsAg, anti-HBc with or without anti-

1 

HBs in a subject (HBsAg carrier) and detection of 
HBV DNA suggests seroconversion making the 
subject in fec t ious , hence a HBsAg car r ie r is 
potentially infectious (very low infectivity) 13,9, 13J. 

Our study shows that the assay of only 
HBsAg does not identify all subjects having HBV 
infection especially those with occult HBV infection, 
and natural immunity while assay of both HBsAg 
and anti-HBc were able to detect all subjects exposed 
to HBV 

Table 3 : Serological pat terns and in fec t iv i ty of I I B V a m o n g Niger ia adu l t s . 

Clinical Group HBs II Be Anti- Anti- Anti- HBV Number Percentage 
(Infectivity Status) Ag Ag HBe HBc HBs DNA* Anti-

m HCV 
1 lep IM NIM Male Female Total 

Early phase of + 1 2 2 1 2 . 9 
Infection ( L o w ) + - - + + 2 4 3 12 12 7 I8.C 
Late Incubation + + - . + . . - 2 1 1 2 
period (High) + + - . - - - - 1 1 - 1 
Acute/Chronic H B V + + - + - +(13 .2 ) - 2 - - 1 1 2 
Infection (High) + + . + + + 2 4 - 5 8 1 8 .8 
Convalescent H B V + + + + + + 1 2 - 2 3 1 3 . 9 
infection (Med ium) 
HBeAg negat ive H B V + - + + - + ( 6 0 ) +1 9 - - 8 1 8 .8 
infection (Low) 
Convalescent H B V - - + + + + ( 6 . 7 0 - 1 - - 1 - 1 
infection or H B s A g & 
HBeAg negat ive H B V 
infection (Low) 
HBsAg & H B e A g - - + + - +(6 .7 ) - 1 - - 1 - 1 
negative H B V 
infection (Low) 
HBV carrier state (Very Low) + - - + + + 1 2 - 2 4 - 3 . 9 

+ - - + - -(6.7/x)- 1 - - 1 - I 
Natural immuni ty to H B V - - i + + - ( 6 . 7 / 0 - 1 - - 1 - 1 
(Non Infect ious) 
Unexposed to H B V - - - - - + 7 - 11 34 31 14 4 4 . 

(Suspectible) 
Total Number 54 18 15 3 2 4 0 15 102 2 8 14 6 0 7 5 2 7 102 

IM - Healthy adults immunized against HliV NIM - Non-immunized healthy adults 
' - HliV DNA assayed in 15 patients with chronic hepatitis fi - HliV DNA negative only 
Hep - Patients with hepatitis 
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Furthermore, assay of HBeAg and anti-HBe 
as well as HBV DNA in those sero-positives for 
HBsAg and or anti-HBc was able to detect the 
different infectivity statuses [ 10, 13, 14]. Although 
about 55% of the entire subjects were infectious, the 
pattern of distribution was similar among the patients 
and the non-immunized subjects with descending 
order of prevalence of low, high, very low and medium 
infectivities but only those having low infectivity were 
found among the immunized subjects. This supports 
the protective effect of vaccination against HBV and 
shows that HBV is majorly a silent infection among 
Nigerians with clinical manifestation of sequalae of 
the infection later in life. Furthermore, the presence 
of high infectivity among our patients as well as 
asymptomatic subjects portends a dangerous scenario 
if immunization is not vigorously pursued, hence the 
high mortality from preventable hepatocellular cancer 
among Nigerians [15]. The detection of HBV DNA 
among our HBV carriers confirms that only some of 
such subjects are potentially infectious 13,9, 13] while 
others are without seroconvertion to HBV replication. 
In addition, it unveils that a subject symptomatic of 
hepatitis could be HBsAg sero-negative but anti-HBc 
positive and still be infectious of HBV especially when 
HBV DNA positive (occult HBV infection) [16]. This 
shows some Nigerian patients must have hither to be 
misdiagnosed as not having HBV infection with the 
assay of only HBsAg as the surrogate marker for 
HBV infection [5]. 

The assay of anti-HBs among our subjects 
helps to identify a subject who has developed natural 
immunity to HBV among the subjects clinically 
diagnosed as having hepatitis and has become 
noninfectious. It also suggests that some of our 
subjects sero-positive for HBeAg, anti-HBe, anti-HBc 
and anti-HBs especially in presence of HBV DNA 
could be having co-infection of HBV strains of distinct 
genotypes [ 15J. This emphasizes the important role 
of serological assay in the assessment of the patient 
with HBV infection [3,17]. 

The detection of coinfection of HBV and 
HCV among only our subjects with high, medium 
and low infectivities is very important as it suggests 
a super infection with HCV favours the infectivity of 
HBV among Nigerians [18]. Furthermore, the high 
rate of HBV infectivity observed among our subjects 
could explain the high prevalence of hepatocellular 
cancer among Nigerians [15], more so there is 
associated increased risk of its development in the 
presence of HBeAg [19]. The observation that the 
distribution of the different statuses of HBV infectivity 
in our subjects is unaffected by the gender is not 
unexpected because the natural course of the infection 
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is similar in both sexes. The age distribution of all 
the different HBV infectivities among subjects follows 
the reported epidemiological pattern of the infection 
among Nigerians [4]. 

In conclusion, our study shows that HBV is 
very infectious among Nigerians though in varying 
degrees with low infectivity as the commonest type 
and occurs both in asymptomatic subject as well as 
in those that present clinically while a high proportion 
of the populat ion are susceptible . In addition, 
c o i n f e c t i o n with HCV may augment the 
contagiousness of HBV infection. However, further 
studies will be needed to ascertain the different 
genotypes of both HBV and HBV that are prevalent 
among Nigerians. 

References 
1. Viral hepatitis, http://en.wikipedia.org/wiki 

Viral_hepatitis accessed 13th April, 2009. 
2. Susan Skaros. Blood borne pathogens: HIV and 

HBV c o n t a g i o n r i sks at c amp , http:// 
f i n d a r t i c l e s . c 0 m / p / a r t i c l e s / m i _ m 1249/ 
is_n3_v68/ai_ 17943085/ Assessed 13"' April, 
2009. 

3. Ola SO, Olaleye DO and Olubuyide IO. Serology 
of HBV and its clinical implications among 
Nigerian subjects. Trop. Gastroenterol. 2008; 
29(3): 163-166. 

4. Ola SO, Otegbayo JA, Yakubu A, Odaibo GN 
and Olaleye DO. Hepatitis B virus in the 
Slaughter house - Any risk? Tropical Doctor 
2008; 38: 249-250. 

5. Ola SO, Otegbayo J A, Odaibo G N, Olaleye O.D 
and Olubuyide I.O. Serum hepatitis C virus and 
hepatitis B surface antigenaemia in Nigerian 
patients with acute icteric hepatitis. West African 
Medical Journal 2002; 21: 215-217. 

6. Otegbayo JA, Taiwo BO, Akingbola TS el al. 
Prevalence of hepatitis B and C seropositivity in 
a Nigerian cohort of HIV-infected patients. Ann 
Hepatol. 2008;7:152-156. 

7. Egah DZ, Banwat EB, Audu ES et al. Hepatitis 
B surface antigen, hepatitis C and HIV antibodies 
in a low-risk blood donor group, Nigeria. East 
Mediterr Health J. 2007;13: 961-966. 

8. Akani CI, Ojule AC, Opurum HC and Ejilemele 
AA. Sero-prevalence of hepatitis B surface 
antigen (HBsAg) in pregnant women in Port 
Harcour t , Nigeria . Niger Postgrad Med J. 
2005;12:266-270. 

9. Hepatitis B http://www.who.int/csr/disease/ 
hepatitis/HepatitisB_whocdscsrlyo2002_2.pdf, 
assessed on 13th April, 2009. 

http://en.wikipedia.org/wiki
http://www.who.int/csr/disease/


HliV infectivity among Nigerians 137 

10. Ballard AL and Boxall EH. Assessing the 
infectivity of hepatitis B carriers. Comm. Dis. 
Health 1999: 2; 178-183. 

11. Wang JS, Chen H and Zhu QR. Transformation 
of hepatitis B serologic markers in babies born 
to hepatitis B surface antigen positive mothers. 
World J Gastroenterol. 2005; 11: 3582-3585. 

12. Allain JP. Occult hepatitis B virus infection: 
implications in transfusion. Vox Sang. 2004; 86: 
83-91. 

13. Wang Z, Zhang J, Yang H, et al. Quantitative 
analysis of HBV DNA level and HBeAg titer in 
hepatitis B surface antigen positive mothers and 
their babies: HBeAg passage through the placenta 
and the rate of decay in babies. J Med Virol. 2003; 
71:360-366. 

14. Banerjee A, Chakravarty R, Mondal PN and 
Chakraborty MS. Hepatitis B virus genotype D 
infection among antenatal patients attending a 
maternity hospital in Calcutta, India; assessment 
of infectivity status. Southeast Asian J Trop Med 
Public Health. 2005; 36: 203-206. 

15. OlaS. O. Relief to the Scourge of Hepatocellular 
Carcinoma. Nigerian Journal of Medicine, 2002; 
11: 156-160. 

16. Kato H, Orito E, Sugauchi F, et al. Frequent 
coinfection with hepatitis virus strains of distinct 
genotes detected by hybridization with type-
specific probes immobilized on a solid-phase 
support . Journal of virological methods. 2003; 
110: 29-35. 

17. Ola SO, Anomneze EE, Chukwuani CM, et al. 
Interferon alfa-2a (Roferon-A) in the management 
of chronic hepatitis B infection: results of an open 
prospective study in Nigerian patients. West Afr 
J Med. 2000; 19: 259-264. 

18. Sagnelli E, Coppola N, Marrocco C, et al. 
Hepatitis C virus superinfection in hepatitis B 
virus chronic car r ie rs : a rec iproca l viral 
interaction and a variable clinical course. J Clin 
Virol. 2006;35:317-320. 

19. Yang HI, Lu SN, Liaw YF et al. Hepatitis B e 
antigen and the risk of hepatocellular carcinoma. 
N Engl J Med. 2002;347:168-174 


