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Summary

In many developing countrics. where hepatitis B is cn-
demic. positivity rate for HBsAg in donor blood is high.
and in some places. up to 20% of donated blood has to be
discarded for being HBsAg positive. This degree of wast-
age may be financially crippling for some developing coun-
trics. Pre-donation testing may be uscful. so that donors
who test HBsAg positive are deferred and wastage of
costly blood bags is reduced. The study is to evaluate
the suitability of the AMRAD ki(. for pre-donation
testing.for HBsAg. Onc hundred and one (101) healtln
blood donors were screened for HBsAg/cAg using the
test kit. The same spcecimens were screened using
Monolisa (ELISA) kits for HBsAg and cAg as the stan-
dard. True positive (TrP). False negative (FN). Truc nega-
tive (TrN). and falsc positive (FP) values were then found.
from which. sensitivity. and specificity were derived. The
AMRAD test kit detected 93 specimens as negative and 8
specimens as positive for HBsAg. as against 94 ncgatives
(TrN) and 7 positives (TrP) by monolisa. Thus. onc false
positive (FP) result was found in using the Kit while no
false negative (FN) occurred. The findings in this prelimi-
nary study suggest that AMRAD kit may be a uscful pre-
donation screening test for HBsAg.
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Résumé
Dans plusicurs pays sous développés ou I hépatite B cst
endémique.une prevalence de HBsAg des donncurs  dc
sang ¢tait ¢levé. et sur certaine places plus de 20% du
sang récu doit étre rejecté pour le fait d étre positive au
HBsAg. Cette perte peut financiérement paralysée certains
pays sous-dévelopés. Un test de depistage du HBsAg
avant le don de sang pourrait etre utile. L objectif de cette
¢tude avait pour but d évaluer | utilisation du AMRAD kil
pour le depistage. Cent-un donncurs sain participaicnt au
dépistage du HbsAg/cAg. Ces meme échantillons étaient
aussi ¢valués utilisant Monlisa(ELISA) kit comme stand-
ard pour HbsAg ct cAg. Les résultats positive.
négative.vrai positive et vrai négative élaicnt enrégistrées.
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la sensitivite ct la spécificité c¢taient dérivées. The AMRAD
test Kit détectait 93 ¢chantillons comme négatine el 8 posi-
tive au HBsAg contre 94 négatine(TrN) et 7 positine(TrP)
au Monolisa Kit. Ainsi un échantillon vrai négatie clait
cnregistré. Ces résultats préliminaires suggcrent que
AMRAD kit peut étre utile pour le test de depistage du
HBsAg avant les dons dc sang.

Introduction

There arc many factors contributing to poor blood salcty
inAfrica | 1]. Important among them is the near absence of
organized voluntary blood donation programmes. A 3-ycar
report (1990-1994) at the University of Ilorin Teaching
Hospital in Nigeria showed that only 3% of donors werc
truly voluntary and altruistic [2]. A 3-ycar review (1995-
2000) of tvpes of blood donors at the Lages University
Teaching Hospital also showed that only 1.203 (5.6%) of
21.568 donors were voluntary donors. (Akanmu. unpub-
lished). Proportion of true voluntary donors at the Univer-
sity Collcge Hospital. Ibadan. is also reported to be about
1.8% (Shokunbi. personal communication) These figures
arc in sharp contrast to thosc from dey cloped countries of
Europe. for example. where 100% of donations arc volun-
lary. Majority of donors in many devcloping countrics are
family replacement donors. some of whom may be paid
donors who disguisc as patients” relatives. Paid. and some
family-replaccment donors. for fcar of rejeciion. may hide
relevant information for which they may be deferred as
donors |3]. Conscquently. there is often a high prevalence
of Transfusion Transmissible Infections (T.T.1.) among
blood donors in the developing countries. in spitc of all
attempts to screen off unsuitable donors from medical his-
tory alonc. This situation lcads to a high discard ratc. by
which. as much as 20% of donated units of blood may be
discarded aftcr post-donation testing for HBsAg [4]. This
amount of wastage. and the subjection of the donors (o
unnccessary donation procedure. may not only be uncthi-
cal. but also cconomically sclf-destructive [3]. Thereforca
pre-donation test may be desirable. by which prospective
donors who arc positive for the HBsAg arc deferred. In
this way the time and cnergy of donor clinic stall arc not
wasted. the prospective donor is sparcd unnceessary in-
comvenicnee and savings arc made on costly donation

matcrials. such as imported blood bags. .
Currenthy available mcthods ol scrcening lor

Hepatitis B arc not convenicnl for pre-donation (csting.
With standard ELISA screening method for example. lh(?
donor would have to wait for about (wo l_xqurs for rcsulllcs;
of screcning to become available. This \\'Z!IIIIIgIlll.IC.\\(?lI |
be unacceptable: it would dampen donors cnthusiasm anc



give transfusion service a negative image [3] Quick latex
agglutination, and dipstick methods. which arc designed
to use serum or plasma are available, but not always very
sensitive. and may miss some truly HBsAg positive do-
nors. They also require time for blood to clot or be spun.
and serum or plasma harvested.  For thesc reasons.
Adewuyi has suggested that it would help to find quick
screening tests for HBsAg. which can use drops of wholc
blood. perhaps from a finger prick [3].
This desirable specification appears (o be met in
a new rapid HBsAg/cAg diagnostic test method. It is
important. however to ascertain that any new test kit is
capable of detecting small concentrations of HBsAg in
whole blood and that samples negative for HBsAg are not
falsely detected as positive.
The kit under test also claims to detect HBeAg in
whole blood. HBeAg is a degradation product of HbcAg.
[5.6] and is found as a soluble antigen freely in the plasma.
It is seen early in the course of infection and disappears
before the appearance of anti-HBs. Presence of ¢ antigen
coexisting with HBsAg indicates active replication of HBV.
and patients with chronic hepatitis B who arc s and ¢ anti-
gen positive tend to have more severe inflammatory dis-
case than those who are s antigen positive but ¢ antigen
negative [7]. The presence of the ¢ antigen also correlates
with other markers of replication of the virus such as pres-
ence of Dane particles [8] viral DNA polymerasc [9]. high
titre of HBsAg and HBV DNA sequences [10.11]. The
combined HBsAg/eAg test may therefore help in the diag-
nosis and assessment of the severity of HBV infection.
The rapid diagnostic test (which takes about three min-
utes to perform) for the combined antigen detection. if
found reliable. could facilitate quick patient evaluation at
the clinic while awaiting detail laboratory reports. The aim
of the present study is to cvaluate the AMRAD kit. as a
rapid pre-donation test for the presence of HBsAg in pro-
spective blood donors.

Materials and methods
Subjects
The subjects were apparently healthy Nigerian adult
ma!e prospective blood donors presenting at the Lagos
Umvgrsity Teaching Hospital (LUTH) and the General
Hospital Lagos (GHL). One hundred and one of the
Prospective donors were recruited randomly for the ex-
ercise. after giving informed consent Blood samples
were drawn from the donors into EDTA specimen bottles
at the enq of blood donation.
diseaszh::-ly-Six patients, \'vilh confirmed chronic l.ivcr
Sample;w:re also .rccrulFed and bled for testing.
the AMRAIS tested immediately for HBsAg/eAg, with
the Mttty rrapld diagnostic test kit. as described by
Frenchs Forcstcz l(Jt‘;s_[l\fIRAD ICT. 13 Rodborough Road.
compleeq \\'itl.\ bt RAL]A). Tcslm.g in .all cases was
e extracieg lreu? minutes. Subjects” plasma was
¢dand frozen at —20°C. and later tested in
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batches for HBsAg and (he cA

(ELISA) screening kits. (Sanofi
France).

& using Monolis,
Diagnostic. Pasteur,

Principle of the Assavs,

1. AMRAD HBsAg/cAg rapid diagnostic test

The test is performed on whole blood. The tcst carg
has two leaves that can be apposed (o one another. Q)
the inner surface of the left Ieaf is 4 pad made up of
!owcr wl_lili;h partand an upper pinkish part, The pink‘-
ish partis impregnated with a set of antibodics 10 boy),
the s and c antigens. Thesc antibodics arc coalted onto
colloidal gold particles. The inner partofthe right lear
has a thin strip (membranc) attached (o it, This strip is
impregnated with another sct of antibodics o the s
and ¢ antigens. The anti-s and anti-c on (he Strip oc-
cupy different bands.  There is a third band. whicl,
scrves as a control to show that the procedure is cor-
rect. Whole blood is applicd to the white part of the
pad on the left leaf. The red cclls are retained in (his
part while plasma moves to the pinkish part where (he s
and c antigens in the plasma interact with the colloidal
gold carrying anti HBs and anti HBc respectively. When
the two Icaves arc apposed. the colloidal gold carrving
the s and ¢ antigens moves by capillary action along
the membrane so that the s-antigen-carrving colloid
particles arc immobilized at the s band. while those car-
rying ¢ antigens arc immobilized at the ¢ band. Colour
development at cither or both bands indicaies the pres-
cnce of s or ¢ or both antigens in the plasma respec-
tively. The procedure was carried out as directed by
the manufacturer.

2. Monolisa® HBsAg and Monolisa® HBeAg test
Monolisa is a standard sandwich ELISA test and was car-
ried out according to manufacturer’s specification.

Analysis of results.

From the results (numbers of specimens positive and nega-
tive for HBsAg using Monolisa and AMRAD Kits). the
sensitivity and specificity of the AMRAD method were
calculated using the sandwich ELISA technique
(Monolisa) as the reference method (Table I).

Results
IHhsAg
The sandwich ELISA (standard) met rm—
ilncnsasposm\c(dpp .
(7) of the 101 blood donor specini "ot (8) speci-
mately 6.99%) but the AMRAD plckgdrl'l:relfl 4 93 speci-
mens as positive — (Table 1). Ninety- 'md ';nd vt ol
mens were HBsAg negative by (hlfli[lzil(l)lsdgr ‘P““C'"S il
st opul ol
e r(':sp'cc-:“‘;;ls}cl'ls: 0; (;lf‘(chg 3% subjects were ldCRllllf:f\g
sl Tues 'u’vc; bv.lhc standard ELISA mclhocli). L
5 HB e P entificd i positirc by (he AMRAD K¢
WCIC &

(Table 2).

hod detected sev cn



HBsAg/eAg for pre-donatton lesting

Table 1: Prevalence of HBsAg in blood donors using
Monolisa (ELISA) and AMRAD (Kit) methods

Monolisa

Positive Negative  Total
Positive (AMRAD) 7 (TeP) 1 (FP) 8
Negative (AMRAD) 0 (FN) 93 (TeN) 93
Total 7 (TrP) 94 (TrN) 101
Key:
IrP = True positives: samples positive by standard

ELISAQA fonolisa)

FP = False positives: samples negative by standard ELISA
but positive by ANMRAD

TrN = True negatives: samples negative by standard ELISA
(A fonolisa) i

FN = False negatives: samples positive by standard ELIS|
but negative by AN RAD

TeP = Test positives: samples positive by AMRAD and

Monolisa

TeN = Test negatives: samples negative by AMRAD and
Monolisa

Table 2:  Prevalence of HBsAg in patients with

chronic liver disease. using monolisa (ELISA) and amrad
(kit) methods

Monolisa
Positive  Negative Total
Positive (AMRAD) 4 0 4
Negative (AMRAD) 0 22 32
Total 4 32 36

Sensitivity of AMRAD HBsAg nmiethod for blood donors
Sensitivity is defined as the proportion of positives by the
trial method. which are also reference positive, compared
with total reference positives. In this study. the sensitiv-
ity of the AMRAD method may be calculated as follows
(Table 1):

7(no. positive by both AMRAD and ELISA i.e.TeP) x 100-100%

7 (total number positive b y ELISA i.e. TrP.) 1

Specificity of AMRAD HBsAg method for blood donors
Specificity is defined as the proportion of negatives by
the trial method. which are also reference negative, com-
pared with the total reference negatives. The specificity
of the AMRAD method using Monolisa ELISA as the ref-
erence. may be calculated from Table [ as

93_(no._negative by bothAMRAD and ELIS,| 1. TeN 100-98.94%
94 (total number negative byELISA i.e. T¥N.) 1

Sensitivity and Specificity of ANRAD method for 1113s:1¢
screening of patients

For the 36 patients with chronic liver discase who were
screcned for HBsAg. 4 positive and 32 ncgative results
obtained by the ELISA method came up correctly as posi-
tive and negative respectively by the AMRAD test kit.
The sensitivity and specificity of the test kit in these pa-
tients were therefore 100% each.

HBeAdg

Only onc of the 101 blood donors was positive for HBcAg.
The donor was positive by both the test and standard
methods. Nonce of the patients with chronic liver discase
was positive for HBcAg. The sensitivity and specificity
of AMRAD HBcAg assay were 100% in this study. The
HBcAg-reactive specimen was also positive for HBsAg
using the test kit but negative for HBsAg by the standard
Elisa method. It was the only specimen that showed dis-
cordant HBsAg result by the AMRAD and thec Monolisa
mcthods.

Discussion

The criteria for the licensure of rcliable HBsAg ELISA
screening kits require that sensitivity and specificin
should be over 99% [12]. A satisfactorily scnsitive kit.
according to the World Hcalth Organisation (WHO).
should be able to detect as low as 1 British standard unit.
cquivalent to Ing of HBsAg/ml of blood [13]. The manu-
facturer of the AMRAD kit claims that the kit is capablec of
detecting HBsAg at a minimum concentration of between
15ng/ml of blood.

Although the manufacturer’s cut-off value secems
higher than that demanded by the W.H.O. most asymp-
tomatic paticnts positive for HbsAg tend to have much
higher levels of surface antigen particles | 14].

This study has attempted (o test the ability of the

AMRAD kit to correctly detect HB surface antigehs where
they are present. and to correctly identify as negative.
samples in which they arc truly absent. To achicve this
objective. the kit has been evaluated against a highly sen-
sitive sandwich ELISA method (Monolisa).
The sensitivity of the kit for the HBsAg  test is 100%.
implying that it is capablc of identifying all the blood do-
nors with HBsAg in their blood. This is good. as it may
provide a method by which blood donors may be r{:pifil_\'
screened prior to blood donation. without fcar of missing
any positives.

In this study. the prevalence of HBsAg by stan-
dard ELISA testing was 7%. Thus. 7 out of every hundred
blood bags would have been saved if pre-donation HBsAg
was donc and the man-hours cxpended unnccessarily by
blood donor clinic stafl would also have been saved. E_n-
vironmental safcty may also be cnhanced. as Iess quantily
of infected blood would requirc disposal. when pre-dona-

tion screening is adopted.



The specificity of the AMRAD kil for HBsAg
testing in blood donors was found to be 98.94%. which s
satisfactory for blood donor screening. The single falsc
positive test which brought the specificity to less than
100% means that the donor would not have been bled and
so would not posc danger to a recipicnt as a false ncgative
would. The results of this preliminary study would sug-
gest that the AMRAD Kit might provide a usclul pre-dona-
tion screening test for HBsAg. A larger study will be re-
quired to confirm this impression.

Other findings from this study showed the sensi-
tivity and specificity of the AMRAD kit for HBecAg (esting
to be 100%. when compared with the Monolisa ELISA (cch-
nique. This suggests that the AMRAD kit may also be
usclul in the rapid investigation of paticnts with chronic
liver discase. for the presence and infectivity of HB. How-
cver the number of patients in this study was small and
there was no HBeAg positive case among them. A larger
study will therefore be required for firm conclusions on
the uscfulness of the AMRAD kit test for investigating
chronic liver discasc paticnts for their HBeAg status.

References

L. Bcal RB. Transfusion Scicnce and Practice in
the developing countrics: A high frequency of
cmpty shelves. Transfusion 1993: 33: 276-280

2 University of Ilorin Teaching Hospital Annual
Report 1994 4445,
3 Adewuyi J.O. The challenge of blood donor re-

cruitment and retention in a Hepatitis B endemic
arca of the developing world. Transfusion To-
day: 1997: NO 33.20-21.

4. Bada AS. Olatunji PO. Adewuyi JO. Iscniyi JO
and Onile BA. Hepatitis B surface antigenacmia
in Kwara Statc Nigeria. Cent Afr Med J 1996: 42:
139-141.

5. Takashi K. Akahanc Y. and Gotanda T. Demon-
stration of Hepalitis B ¢ antigen in the corc of

Received: 08/04/02
Accepted: 07/12/05

0.

9,

10.

14

AS Akanm’, OA Esan’, JO Adewuyt et al

Danc Particles. J Immunol 1979: 122 :275-279.
Slusarczyk J.. Hess G.. Mever Zum and
Buschenfelde K.A. Association of Hepatitis B ¢
antigen (HBeAg) with the corc of the Hepatitis B
Virus. Liver 1985: 5 : 48-53.

Korctz R.L. Acute and Chronic Hepatitis. [y
Gitnick GL. (cd). Current gastrocnicrology
Hepatology. Boston. Houghton-Mifflin 1979.
234275, '
Trepo C.. Bird R.G and Zuckerman A J. Correly-
tions between the detection of ¢ antigen or antj-
body and clectron microscopic pattern of hepa-
tis B surfacc antigen (HBsAg) associated par-
ticles in the scrum of HBsAg carriers. J Clin Pathol
1977:30: 216-220).

Hcijink R.A. and Schalm S.W. Quantitative As-
say of Hepatitis B Surfacc Antigen and DNA Pols -
merasc Activity. N EnglJ Med 1979 301:1065.
Kam W.. Rall L.B. and Smucker E.A. Hepatitis B
Viral DNA in liver and scrum of as\ mptomatic
carricrs. Proc Natl Acad Sci U.S.A. 1982: 79:
7522-7526.

Overby L.R. Scrology of liver discases. In Gitnick
GL. (cd). Current Hepatology. Vol. VII. Chicago.
Yearbook Publishers 1986: 35-67.

Saag M.S.: AIDS - Testing. now and in the fu-
turc. In: Sande M. A.. Volberding O.A. (¢ds). The
Medical Management of AIDS (Third Ed). Phila-
delphia. W.B. Saunders. 1992: 33-33.

Mollison P.L. Engclfrict C.P and Contreras
Marccla.  Screening Test for HBsAg in Blood
Donations. In: Blood Transfusion in Clinical Prac-
tice. 9" cd. London: Blackwecll Scientific Publica-
tions 1993: 720-721.

Zuckerman A J. Hepatitis Viruses In: Weatherall
DJ et-al (Eds) Oxford Text Book of Medicinc.
London. Oxford University Press. 1984 5:116-
3.123.



