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PITFALLS IN DIAGNOSIS OF HIEPATITIS B VIRUS INFECTION AMONG 
ADULTS NIGERIANS 
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ABSTRACT 
Objective: Hepatitis B virus infection is common in Nigerians and its diagnosis is necesmy for effective 
trealment and eradication. This study is aimed at highlighting tbe serological factors jjeopmdizing the diagnosis 
and treatment ofthe infection among Nigerians adults. 

Patients and Methods: Thw studies were carried out. The fmt study inbolvecl56 Nigerian adults and it 
c o m p d  the assay of K8sAg by Bae~gulationMethod, @MA) with Enzyme 1 inked immunoassay @LISA). 
The second study w a ~  a &mparbon of Glaxo Welcome FIB rapid tmt(GWH3) with ELlSA in sero-assay of 
HBsAg and HBeAg among 25 Nigerian subjects while the t4h-d study was on the assay of the sera of B s A g  
positive patients forHl3eAg and anti-Be in forty two Nigerian patients by ELISA. 

ResuIts: The sero - prevalence rates of HBsAg were 41 3% and 61 -8% by HM and ELISA respectively with 
false HBs Ag sero-positives and sero-negatives by X3[M of 5.4% and 25.5% mpectively. Similarly, thm was 
modekction of IiBsAg in 84% and 80% by ELISA and GWHB q e c h e l y  ifi 25 Nigerian adults. In 
addition, 19% and 64% bf the 42 patients with HBsAg sero-positivity were also positive for H)3eAg and anti- 
HBe respectively, while3 1 % ofthe patients w m  both HBeAg and mti-HBe sem-negative. 

Conduslon: Semdiagnosis of H8sAg and ofher seroIogical markers of infectivity in patients with IBV 
should be d e d  out by ELISA rathex thgn HMA among adult Nigerians. Furthermore, high infectivity of the 
v h  &mds among Nigerian withHBV idkction. 
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rnTR0DUrnON 
Hepatitis B virus o c c p  globally although with 
varying sero-prevdmck. rates in Werent regions 
+and countries'. In ~ i & a ,  just as in other African 
countries, it is endemic causing sigdieant morbidity 
and mortalityu. AIthollgh, the virus bas many 
serological markem f&r its detection4, the most 
-commonly assayed er is the hepatitis B surface 
antigen (H3sAg). H ever, various methods of 
sero-detection of HB 9 g are available, each with- 
diikmt sensitivity, specificity, cost and bcbnology 
of assay'. For rouainepiagnosis of HBV infection 
among Nigerians, both Haemglutination Method 
(HMA) and Enzyme lqked immunomsay (ELXSA) 
are commonly utibxL'These practices give rise to 
v+g pixyakme ra 43 of the infection among the 

.population because df the differences in the 
specificity and sensithi@ of the diagnostic tests. A 
commonly used rapid test for B s A g  detection is 
G h o  Welcome HB rapid test kit (GWHB) - 
Ah4RAD ICT,Australia 
depatitis B viral activity could also be determined by 
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assayhg hepatitis Be antigen (HBeAg), antibody to 
HseAg (aati-HBe) and viral DNA. Positvity of these 
markqs could be sign3-t in the &tenhation of 
subjecti that would require antiviral theraw'. Values 
between 11.9%- 23.1% ofHBeAg have been reported 
mo& ~igerian patients with chronic liver diseases" 
but there are no data on anti-HBe. Furthermore, 
scmiity ofr MNties for detEtiIed assay of HBV 
smlo@caI markers in N i g d  codd lead to the 
institution of antiviral therapy m some- patients with 
chronichepatitis B infection once they are discovered 
to be B s A g  -positive. In -order to reduce tbese 
possible pitfalls in the diagnosis and treatment of 
HBV *tion among Nigerians, we present the 
result of bur study comparing semassays for HBsAg 
by HUA, OWHI3 and ELISA. In addition, we report 
the d t i  of sero-analysis of m e A g  and mti-XJBe 
in Nigerian patients that are B s A g  sem-positive by 
ELISA: 

MATERIALSAND METHODS 
Comparison of HMAwith EltXSAin the sera-assay 
of mAg: F*-five Nigerian adult patients who 
wnsented.to participate in the study bad their blood 
and seramaly zed for HBsAg by HMA(3iatecZatex 
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Kt, UK) and ELISA (W4cozyme Kit Murex, UK) 
at the Blood Bank of the Department of 
Haemtology and Vimlogy Department, University 
College Hospital, lberdaa, Nigeria, respectively. 
Comparison of the Prodact # (=WHB rapid test 
-with ELISA io sero-assay of HBsAg: Wenty-five 
consecutive Nigwian subjects (18 males and 7 
&la) attending the Medical Clinic of the 
University College Hospital, Ibadan, Nigeria were 
studied. Whole blood specimens collected by 
capillary tube of the test kits were asayed 
consecutively for HBsAg and W e A g  following the 
manufacturer's protocol.. Results were read 
immediately and recorded, B I d  taken at tbe same 
time of assay by G'WHB were dso d y a d  for 
HBsAg by ELIS A, 
Assay of sera of HBBAg positive patients for 
HBeAg and anti-EiBe: Forty-two Nigerian patients 
who were HBsAg sero-positive by BWSA h d  their 
sera tested for HBeAg and anti-HBe using ELISA 
technique. The ethical approval was sought and 
obtained from the Joint UVU(=Ef Ethical Review 
Board. Results of all the assays including 
calculations for sensitivity, speciftcity, Positive and 

. .. . . Negative W c t i v e  Values w m  documented, and 
the data were d y s e d  using appropriate statistical 
instruments with significant difference qedied at p 
(0.05. 

RESULTS 
The subjects studied for assay ofH3sAgby HMA 
and ELISA consisted of 14 healtby adults, 13 
paha with chronic hepatitis and 14 patients each 

' 

wih  liver clrhosis and hepatocelldm carcinoma 
The m a  prevalence rates of HBsAg in dl the 
subjects. were 41.8% and 61.8% by HMA and 
ELEA respectively (x' = 4.41 P < 0.05). False 
HBsAg sero-positives and sero-negatives by HMA 
compared ta ELISA were 5.4% and 25.5% 
respectively (Table I). Thae was no gender 
difference in the sero prevalence rates of HBsAg by 
eiqer E M 4  or ELISA. Comparing sero may of 
HBsAg by HMA with ELISA, HMA gave 
sensitivity, specificity, positive and negative 
predictive values of 59% , 86% , .87% and 56% 
mpctively. This showed that sereassay of HBsAg 
by ELSA was a better diagnostic method than HM 
( M c N ~ ~ x ~ = 7 . 1 1 6 , P < 0 . 0 1 ) .  

- ~ w ~ m - d & ~ ~ f ~ g i n 8 4 % ~ 8 0 0 h  
by ELESA and GWHB respectively in 25 subjects 
studied, Table 2. False negative result wm 4% by 
GWHB wheq compared with ELISA and the 
sensitivity, specificity, positive and negative 
predictive values were 95%, 1 OOO/o, 20P? and 80% 
respectively. Tbe HBeAg was not detected in any 
-subject by GWHB. Table 3 shows that 19% and 64% 
of the 42 patients with HBsAg sero-positivity wfxe 
also positive for HBeAg mi d - B e  respmvely. 
Furthermo~, 14% and 3 1% of the patients .were 
Sero-positive and negative respectively for both 
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H3eAg and &-me. In addition, 69% of the 
patimts were sem-positive for EEBeAg and / or, anti- 
HBe. 
Table 4 shows that KBsAg sero-positive subjects in 
all the three studied subgroups bad a male : female 
ratio of about 3:1 .and their distribution spread 
through the different adult age groups irrespwtive of 
their genders differences. 

Table 1: Asssy of HBsAg by ELISA and 
Haemagluthation Method inNigerian Adults. 

ELISA 
HM A. True False . 62% 

I 3 4  21 
~ositive' True Positive Fahe Positive PPV 

23 20 3 87% 
Negative Fa& Megathe True Negative NPV 
. 32 ' 14 18 56% 

42%' Sensitivity Specificity 

HMA- HwmgIutinationMethod 
ELTS A- IEnyme Linked Immmoamay 
PW- Positive Predictive Vdue 
W V -  Negative Predictive Value 
HMA versus EUSA (Mc U r n .  test) -Xa =7.186, 
p<O.Ol 

Table 2: Assay of HBsAg by OWHB and ELHA in 
25 Nigerianadults patients. 

ELISA 
GWHB True False 84% 

21 4 
Positive Tiue Positive Edse Pmiliw PPV 

20 , 20 0 100% 
Nqative FatPaNagative TrueNegattVe NPV 

5 1 4 80% 
80% Smgitivity SpecificQ 

95% 10v% 

ELISA- Enyme Linked hmmoassay 
GWHB - Glaxo Welcome HB rapid test 
PPV- Positive Predictive Value 
W V -  Negative Predictive Value 

~able'3: Assay of HBeAg and Anti-HBeAg in 
HBsAg Sero-positive Ni- Adult Patients W~th 

- CbronicHepatitisB 
' Strnla ~Ec.1 Markers 

Total 4;?(lMI) 811%) WW 
Pnttorp of SwaIOgkd Markerg 

HB&g HBcAg Anti-HBc Total 
+ Y t  +oe., -ve 2 (5) 
+vc Cvt- *t 6 (14) 
+v t -WE . +vt 21 (50) 
Sve - g e .  -vc I3(31) 
Toblf1001 I1Rr 1841 miioo, 
~-#esis -paemage . . 
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Table 4: Age Distribution in aU HBsAg S w  . 
positiveldigian Adult8 by ELISA. 

SUB!- SEX Total(%) 
A@-) A B C Male Female 

B Y  
A = Comparison of haemagtutinatim method with 
ELXSAin the sero-assay oWsAg 
B = Comparison of the Glaxo Welcome H3 rapid 
cesb(GWRB) withELISAin wro-assay of HBsAg 
C = Assay of sera of KBsAg positive patients for 
HBeAg and anti-HBe HBsAg. 

Table 5: AIgorythm for the serological diagnosis of ' 
HBVinfection among Nigerians. 
A Determination of'HBsAg sen>-status by ELISA. 
3. Determination of infectivity status of those who 

are HBsAg serepositive by assay of HBeAg 
anti-HBe and HEW DNA polymerase chain 
reaction ( detection of HsV prscore mutants). 
This may r q h  antiviral therapy if chronic B . 

. C. Memination of cu-inf&on(s) - anti-HCV, anti- 
HDV and anti- HIV- I & TI by ELISA in those 
who are with chronic B. 

D. Detemhation of presence of anti-HCV, anti- 
HDV and anti- HIV- I & Il by ELKSA in H13sAg " 

sen>-negative blood for donation. 
E. Determination of the presence of antibody to 

hepatitis B core antigen QgM & XgG anti-HBc) 
and antibody to msAg (anti-HBs) in B s A g  
sera-neptive subjects in order to detect those 
that will require immunization against HBV 
(anti-HBc s~mgai ive  subjects). 

F. 6-rnonmy monitor of subjects who are only 
. HBsAg serepositive (HBaAg carrier) for s e w  

conversion to anti-HBs or amplification, of the 
disease by presence of HBeAg, anti-HBe and/ or 
HBVDNA 

DISCUSSX0,N 
Generally,most of the assays for HBsAg status are 
curried out by IiMA in reswxce poor populations 
such as Nigeria bwwe of its simple technology, 
av&bjIity and cheaper cost. Screening for TBV 
infection is p&i&1y important when there is need 
for blood transfusion, immunization against the 
infection, determination of occupational risk 
exposure and involvement in some medical 
procedures of treatment. Furthermore, many patients 
p e n t  in the hospital with B s A g  sm-positive 
results with mixed feelings, worries and nncertainty 
about the wnsequmws. Apmi from the heavy work 
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load that this would present on medicat personnel, 
absenteeism from work by patients, the 
socioeconomic and emotional burden of a positive 
report on the patient and the relations is enormous. 
Amelioration of this' burden is by eliminating false 
-results through the we of o h  more sensitive and 
specific methDds of assaying IiSsAg such as the 
ELEA, radio-immunoasssy tests - RIA and the gold 
standard - viral DNA studies. Our study showed that 
HMA had a negative predictive value of 56% 
(indicating a high f a h  negative result) when 
compared with the EXJSAmethod for the detsctioa of 
HBsAg. This report cojxoborates previous 
comparison of the two methods that HM gives false 
positive resultsa. Declaring false positive results by 
HM tp patients would cause unnecessary fear to the 
ignorant and innocent patients, an unpalatable 
situation that could be avoided if only the patients had 
been ntested by ELISA. In addition, false H3sAg 
sen-negative mlts  by HM (compared to ELTSA) in 
25.5% of N i g h  add& is highly signiflcad. 
Idorming an infected heatthy adult as uninfected 
(and-,vice versa), has serious medico-legal 
implications. The high percentage of false results of 
HBsAg status (positive -5.5% and negative - 25.5%) 
of about 3 1% among Nigerians by HMA compared 
with ELSA is a dear indication that there is no 
fur& j e t i o n  for using only HMA in screening 
blood for WBsAg prior medical treatment. This d l s  
for an'wgent ation by the various sections of the 
'Ministry of healtb in the local, state and federal levels 
of Nigerian government to make available to all 
BloodBtvok Units fie n m a s q  equipment and wares 
needed for ~~ screening of all donated blood for 
HBsAgby using abetter method such as ELISA. This 
will provide a safer blood bansfhion service in the 
nation. and xeduce s i g n i f i d y  the spread of HBV 
infection. In addition, management of the infection 
among Nigerians should n ~ e r  be dependent on 
s& for HBsAg only by HMA but by ELISA. 
The second study showed that GWHB is comparable 
to ELISA in the detection of HBsAg in Nigerian 
subjects, however, the presence of false sem-negative 
rate of 20% by the forrner calls for s padel routine 
test by ~ B A  in those requiring the rapid test. 
GWHB.s#ms rather poor in the detection of HBeAg 
status when compared witb ELISA. Our r d t  is 
however lower than the HBeAg rate of 10.8% 
obtainediS $previous study among Nigerian HBsAg 
sero-positive b l o d  donors" and is &e the result 
from our* study group with chronic. hepatitis. The 
f i n d i n g s g s g s ~ r c e  the ne& to screen all patients with 
ELBA a ;other tests such as RZA and polymerase 
chain reaction for HBV DNA assay in order to 
identify mbj ects that may require antitiviral therapy. 
Nkeria b+ng an endemic nation for HBV infection, 
the carriage ofthe infection occurs among tbe various 
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age groups of the population particularly the adults'" 
" where it predominate. among the 21-30 year group 
as documented in the ~mer-icans". However, the 
presence of our subjects with HBsAg sem-positivity 
in all the age groups and the higher proportion of 
male gender among them is similar to eartierreports 
m o n g N i g ~ x ' R " " .    ow ever, the p r e p o n b c e  
of the infdon among the reproductive and 
workforce of the nation re-emphasizes the 
importance of accurate diagnosis of the infection by 
highly sensitive and specific assay methods in order 
to eradicate its reservoir through Mective beatment 
of infected subjects, The detection rate of HBeAg in 
our subjects is lower than the value of45% obtained 

,,+aqong similar group of hdian subjects studied by 
Chandra et d" but similar to the value of 11.9% 
reported among Nigerians with &ronic Iiver 

--' diseases7. In con- the anti-HBe defection rate of 
&I% in our subjects (first report among Nigmbs) is 
similar to 53% reported among rbe lndian subjects". 
The high p m t a g e  of our subjects with chronic 

' 

HBV f ict ion who are either HBeAg or mti-HBe 
sero-positive shows &at majwiey of them are 
respectively of high or low level of infectivity for 
HBV. This couid be the reason for the endemic nature 
of the infection arnong Nigerian populationofwhom 
were the patients. This situation is further worsened 
because the subjects who were sem-negative for 
HBeAg but anti-HBe positive, could be carrying 
H3V pre-core mutant and thus are negative swxetors 
of  HBeAgl'. Hence, there is the need for the 
definition of actual presence of the B V  pre-core 

mutant among Nigerian subjects by HBV DNA 
studies. Fmm the abwe, an ass* of serological 
markers of HBV using ELISA has become 
imperative among ~igeri& in order to determine 
.theNational burden of the infection so as to ensure 
+ 

-eff@ve ~ g e m e n t  and planning in combating - 
Ithe, H3V endemicity. An algorithm for the 
serological diagnosis a d  tmabentl" " of H3V 
infection among Nigerians as shown in table 5 is 
hereby suggested, 
In conclusion, our studies have shown that 
serological diagnosis of HBV infection is best 
carried out by ELiSA rather th&~ by the HMA 
method Furthermore, though GWH3 is compamble 
to ELISA in the assay of B s A g  during emergency 
situations, a parallel assay by ELISA will be needed 
to detect h h e  sero-negative result. GWHB seems to 
be poor in ihe detection of the inktivity status of 
B s A g  sen-positive subjects; hence these patients 
s h d d  be further messed for HEeAg and anti-HBa 
by ELEAtecMque. h addition, HBV infectivity is 
high among adult Nigerian mbjects with HBV 
'infection and would demands wmte diagnosis of 
the infection among Nigerian population in order to 
ensure its effective treatment and prevention 
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