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Evaluation of a rapid test kit for detection of HBsAg/eAg in whole blood: 
a possible method for pre-donation testing 

A S A k a n m u \ O A E s a n \ J O A d e w u y i 2 , A O Davics3 , C C O k a n y 1 , R O OIa( i in j i J a n d I Baha lo lu 5 

Dept of 11 Hematology and Blood Transfusion'. ('allege oj Medicine. I JII versify of Lagos. I )epl. of 
Ilaematology, University of Harm Teaching Hospital. Harm. l/'nice/\ Abtt/a. Dept. ol 

llaematologv'. General Hospital. Lagos and Shell Clinic*. Manna. Lagos. Viger/a 

S u m m a r y 
In m a i n deve lop ing countr ies , w h e r e hepat i t is B is en-
demic . posit ivity rate for H B s A g in donor blood is high, 
and in some places, u p to 2 0 % of dona ted blood has to be 
d iscarded for be ing H B s A g posit ive. T h i s degree of wast-
age may be f inancial ly c r ippl ing for some developing coun-
tries. Pre -dona t ion tes t ing may be useful , so that donors 
w h o test H B s A g pos i t ive a r c de f e r r ed and was t age of 
costly blood bags is reduced . T h e s tudy is to evaluate 
t he s u i t a b i l i t y of t h e A M R A D ki t . fo r p r e - d o n a t i o n 
test ing.for HBsAg. O n e h u n d r e d and one (101) hcall ln 
blood donor s w e r e s c r e e n e d for H B s A g / e A g us ing the 
test ki t . T h e s a m e s p e c i m e n s w e r e s c r e e n e d u s i n g 
Monol isa ( E L I S A ) ki ts for H B s A g and c A g as the stan-
dard. T rue posit ive (TrP) . False negat ive (FN). T rue nega-
tive (TrN) . and fa lse posi t ive (FP) va lues were then found, 
f rom which , sensit ivity, a n d specif ici ty were derived. The 
A M R A D test kit de tec ted 93 s p e c i m e n s as negat ive and 8 
spec imens as posi t ive for H B s A g . as aga ins t 94 negat ives 
(TrN) and 7 posi t ives (TrP) by monol i sa . Thus , one false 
positive (FP) result w a s found in u s i n g the kit whi le no 
false negat ive (FN) occurred . T h e f i nd ings in this pre l imi-
nary study suggest that A M R A D kit m a y be a useful pre-
donat ion sc reen ing test for H B s A g . 

K e y w o r d s : AMIl lD kit. libs Ag. testing, blood safety 
donor blood 

R e s u m e 
Dans p lus icurs pays sous d c v c l o p p c s on 1 hepat i te B est 
endemique .une p r eva l ence de H B s A g des d o n n e u r s de 
sang etait clcve. et sur c e r t a i n c p laces p lus dc 2 0 % du 
sang recti doit ctrc re jcclc pour lc fait d c t rc posi t ive an 
HBsAg. Cetlc pcrte pent f inanc ic rcmcnt paralysec certains 
pays sous-developcs. Un test dc dep i s t age du H B s A g 
avant le don dc s a n g pourra i t c t rc utile. L objccl if de ccltc 
etude avail pour but d cva lucr 1 ut i l isa t ion du A M R A D kit 
pour le depis tage .Cent-un d o n n e u r s sain part icipaicnt an 
depistage du HbsAg/cAg. Ccs m c m c echan t i l lons ctaicnt 
aussi cvalues uti l isanl M o n l i s a ( E L I S A ) kit conmic s tand-
a r d p o u r H b s A g ct c A g . L e s r c s u l t a t s p o s i t i v e , 
ncgativc.vrai positive et vrai negat ive ctaicnt cnrcgistrees . 
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la scnsit ivi tcct la spccificitc ctaicnt d c m c c s . The A M R A D 
test kit dctcctait 93 e c h a n t i l l o n s c o n u n c ncgatixcct X posi-
tive an HBsAg com re 94 n c g a t i \ c ( T r N ) et 7 posit i \ c (T rP ) 
an Monolisa kit. Ainsi un cchant i l lon \ r a i negatixc etait 
cn rcg i s t rc . Ccs r c su l t a t s p r c l i i n ina i r c s suggcrci i t que 
A M R A D kit pent ctrc utile pour lc test dc depis tage du 
HBsAg avant les dons dc sang. 

In t roduc t ion 
The re arc many factors cont r ibu t ing to poor blood salct> 
in Africa 111 Important a m o n g them is the near absence of 
organized voluntary blood donation programmes. A 5- \ e a r 
report (1990-1994) at the Univcrs iu of Ilorin Teaching 
Hospital in Nigeria showed that only 5 % of donors were 
truly voluntary and altruist ic | 2 | . A 5 - \ c a r rcxicu (1995-
2000) of types of blood donor s at the Lagos Univcrsitx 
Teaching Hospital also showed thai only 1.203 (5 .6%) of 
21.568 donors were voluntary donors. (Akannui . unpub-
lished). Proportion of true voluntary donors at the Uni\ cr-
sily College Hospital . Ibadan. is a lso reported to be about 
1.8% (Shokunbi . personal communica t ion) These figures 
arc in sharp contrast to those f rom dc\ eloped countr ies of 
Europe, for example , where 100% of donat ions arc volun-
tary. Major i ty of donors in m a i n developing countr ies arc 
family replacement donors , some of whom ina> be paid 
donors who disguise as pat ients ' relatives. Paid, and some 
faini ly-rcplaccmcnl donors , for fear of rejection. ma\ hide 
relevant informat ion for which they max be deferred as 
donors | 3 | . Consequently, there is often a high p rex ale nee 
of Transfus ion Transmiss ib le Infect ions (T.T.l.) a m o n g 
blood donors in the deve lop ing countr ies , in spite of all 
a t tempts to scrccn off unsui table donors from medical his-
tory alone. T h i s s i tuat ion leads to a high discard rate. b\ 
wh ich , as much as 2 0 % of donated uni ts of blood max be 
discarded a f te r post-donat ion testing for HBsAg | 4 | This 
amoun t of wastage , and the subjection of the donors to 
unnecessary dona t ion procedure , may not only be unethi-
cal. but also economical ly sclf-dcstructivc |3 | . Therefore a 
p re -dona t ion test may be desirable, by which prospective 
donor s w h o a rc posit ive for the HBsAg arc deferred. In 
this way the t ime and energy ol donor clinic s ta l l are not 
wasted, the prospect ive donor is spared unnecessai\ in-
c o n v c n i c n c c and sav ings arc made on cos th donation 
mater ials , such as imported blood bags. 

C u r r e n t l \ avai lable methods of screening for 
Hepati t is B arc not convenient for pre-donation testing. 
With s tandard ELISA screening method for example, 
donor would have to wait for about t u o hours for results 
of screening to become available. This u a . t m g tune won Id 
be unacceptable: it w o u l d dampen donors 
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give t ransfus ion scrvicc a nega t ive i m a g e [31 Quick latex 
agglut inat ion, a n d dipst ick me thods , w h i c h a rc des igned 
to use se rum or p l a s m a a r c ava i lab le , but not a lways very 
sensitive, and m a y miss s o m e truly H B s A g posi t ive do -
nors. They also requ i re t i m e for b lood to clot o r be spun, 
and s c r u m or p l a s m a h a r v e s t e d . For these r ea sons . 
Adewuyi has sugges ted tha t it w o u l d he lp to f ind quick 
screening tests fo r H B s A g . w h i c h can use d rops of who le 
blood, perhaps f r o m a finger pr ick |3] , 

T h i s des i rable spec i f i ca t ion a p p e a r s to be met in 
a new rapid H B s A g / c A g d i agnos t i c test me thod . It is 
important , however to a sce r t a in that a n y new test kit is 
capable of de tec t ing smal l c o n c e n t r a t i o n s of H B s A g in 
whole blood and that s a m p l e s nega t ive for H B s A g a rc not 
falsely detected as positiv e. 

T h e kit unde r test a lso c l a ims to dctcct H B c A g in 
whole blood. H B c A g is a d e g r a d a t i o n product of HbcAg. 
[5.6] and is found as a soluble an t igen freely in the plasma. 
It is seen early in the course of infect ion and d isappears 
before the appearance of an t i -HBs . Presence of c an t igen 
coexisting with HBsAg indicates activ e replication of HB V. 
and patients with chronic hepat i t is B w h o arc s and c anti-
gen positive tend to hav e more severe i n f l ammato ry dis-
ease than those w h o arc s an t igen posit ive but c ant igen 
negative [7], T h e presence of the e an t igen also correlates 
with other markers of replication of the vi rus such as pres-
ence of Dane particles [8] viral D N A polymerase [9], high 
titre of HBsAg and H B V D N A sequences 110.111. T h e 
combined HBsAg/eAg test may therefore help in the diag-
nosis and assessment of the severity of H B V infection. 
The rapid diagnostic test (which takes about three min-
utes to perform) for the combined ant igen detection, if 
found reliable, could facil i tate quick patient evaluat ion at 
the clinic while awaiting detail laboratory reports. T h e aim 
of the present study is to evaluate the A M R A D kit. as a 
rapid pre-donation test for the presence of HBsAg in pro-
spective blood donors. 

Materials and methods 
Subjects 
The subjects were a p p a r e n t l y h e a l t h y N i g e r i a n adu l t 
male prospective blood d o n o r s p r e s e n t i n g at the Lagos 
University Teaching Hospi ta l ( L U T H ) a n d the Gene ra l 

ospital Lagos (GHL). O n e h u n d r e d a n d one of the 
prospective donors were recrui ted r a n d o m l y for the ex-
ercise. after g iving i n f o r m e d consen t Blood s a m p l e s 
\erc rawn from the donors into EDTA specimen bottles 

a l the end of blood dona t ion . 

d i s e a Q ^ r ^ ~ S * X P a t * e n t s * c o n f i r m e d ch ron ic liver 
Samnlpc NVCFe a ^ S ° r e c r i | i t e d a n d b l e d fo r t e s t i n g , 
the AMRAn ^ i m m c d i a t e l y f o r H B s A g / e A g , with 
theiittnnfo . r a A g n o s t i c test kit . a s desc r ibed by 
frenchsFr*0 U F C r ' ICT. 13 Rodborough Road, 
completed vvftV A ) - Tes t ing in all cases was 
then extract V * " ^ r C C m * n u l c s - Subjects* p lasma was 

extracted and frozen at - 2 0 - C . and later tested in 

b a t c h e s f o r H B s A g a n d t h e e A g u s i n u M o n n l i c 
( E U S A , s c r e e n i n g t i „ . S . n o H 

Principle of llw Assayst 

1. A M R A D H B s A g / e A g r a p i d d iagnos t ic test 
T h e test is p e r f o r m e d on w h o l e b lood T h e test r A 
h a s t w o l e a v e s tha t c a n be a p p o s e d to one ano the r On 
the i n n e r s u r f a c e of the left leaf is a pad made „D of 
l ower w h i t i s h part a n d an u p p e r p inkish pari The pink' 
ish par t is i m p r e g n a t e d w i t h a set of an t ibodies io boili 
the s a n d c a n t i g e n s . T h e s e a n t i b o d i e s arc coated onto 
co l lo ida l go ld pa r t i c l e s . T h e i n n e r part o f t h e right leaf 
has a t h in s t r i p ( m e m b r a n e ) a t t a ched to it. This strip is 
i m p r e g n a t e d w i t h a n o t h e r set of an t ibod ie s io the s 
and c a n t i g e n s . T h e a n i i - s and au t i - c on the strip oc-
cupy d i f f e r e n t b a n d s . T h e r e is a third band, which 
serv e s as a c o n t r o l to s h o w that the procedure is cor-
rect . W h o l e b lood is a p p l i e d to the whi te pari o f t h e 
pad on the lef t leaf . T h e red ccl ls a r c retained in this 
par t w h i l e p l a s m a m o v e s to the p ink i sh part u l icrc ilic s 
a n d c a n t i g e n s in the p l a s m a in terac t with the colloidal 
gold e a r n ing a m i HBs and a m i HBc respectively. When 
the t w o l eaves a r c a p p o s e d , the col lo ida l gold carryine 
the s and c a n t i g e n s m o v e s by cap i l l a ry action along 
the m e m b r a n e so tha t the s - a n t i g c n - c a r n ing colloid 
par t ic les a rc i m m o b i l i z e d al the s band, u liilc those car-
ry ing c a n t i g e n s a rc i m m o b i l i z e d at the c band. Colour 
dev e l o p m e n t at e i t h e r or bo th bands indicalcs llie pres-
ence of s o r c or bo th a n t i g e n s in the plasma respec-
t ively. T h e p r o c e d u r e w a s ca r r i ed out as directed by 
the m a n u f a c t u r e r . 

2. M o n o l i s a " H B s A g a n d M o n o l i s a " HBcAg test 
Monolisa is a s tandard sandwich ELISA lest and was car-
ried out according to manufac tu re r ' s specification 

Analysis of results. 
From the results (numbers of specimens positive and nega-
tive for HBsAg using Monolisa and AMRAD Kits), ilic 
sensitivity and specificity of the AMRAD method ucrc 
c a l c u l a t c d u s i n g t h e s a n d w i c h ELISA technique 
(Monolisa) as the reference method (Table 1). 

Resul ts 
HhsAg .Pencil 
The sandwich ELISA (standard) meiliod c l c ' " t

 o x j . 
(7) o f t h e 101 blood donor specinicns as p o s i u \ i ' H ._ 
malely CS.99%) bill Ilic A M R A D pickedupc'S 
mens a s posilivc - (Table I). l u -
mens were HBsAg negalivc by 

(Tabic 2). 
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Table 1: Prcvalencc of HBsAg in blood donors using 
Monolisa (ELISA) and AMRAD (Kit) methods 

Positive 
Monolisa 

Negative Total 

Positive (AMRAD) 7 (TeP) I (FP) 8 
Negative (AMRAD) 0 (FN) 93 (TeN) 93 
Total 7 (TrP) 94 (TrN) 101 

Key: 
TrP = True positives: samples positive by standanl 

ELISA (A lonolisa) 
FP = False positives: samples negative by standanl ELISA 

but positive by AMRAD 
TrN = True negatives: samples negative by standard ELISA 

(Monolisa) 
F\ = False negatives: samples positive by standard ELISA 

but negative by /LA IR/ID 
TeP = Test positives: samples positive by AMRAD and 

Monolisa 
TeN = Test negatives: samples negative byAAIRAD 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 32 32 
Total 4 32 36 

Sensitivity ofAMRAD HBs/[g method for blood donors 
Sensitivity is defined as the proport ion of positives by the 
trial method, which arc also reference positive, compared 
with total reference positives. In this stud)', the sensitiv-
ity of the A M R A D method may be calculated as follows 
(Table 1): 

lino, positive bv both AMRAD and ELISA i.e. TeP) x 100-100% 
7 (total number positive b y ELISA i. e. TrP.) 1 

Specificity of AMRAD IIBsAg 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 I as 

mSA i.e.TeN fnn.QX 94% 
94 (total number negative by ELISA i.e. TrN.) j 

Sensitivity and Specificity of AMRAD method for HUsAg 
screening of patients 
For the 36 patients with chronic liver disease who were 
screened for HBsAg. 4 positive and 32 negative results 
obtained by the ELISA method came up correctly as posi-
tive and negative respectively by the AMRAD test kit 
The sensitivity and specificity o f t h e test kit in these pa-
tients were therefore 100% each. 

IIBeAg 
Only one of the 101 blood donors was positive for HBcAg. 
The donor was positive by both the test and standard 
methods. None of the patients with chronic liver disease 
was positive for HBcAg. The sensitivity and specificity 
of AMRAD HBcAg assay w ere 100% in this stud) . 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 onl\ specimen that showed dis-
cordant HBsAg result by the AMRAD and the Monolisa 
methods. 

Discussion 
The criteria for the licensure of reliable HBsAg ELISA 
screening kits require that sensitivity and specificity 
should be over 99% 1121. A satisfactorily sensitive kit. 
according to the World Health Organisat ion (WHO), 
should be able to detect as low as I British standard unit, 
equivalent to l n g o f HBsAg/ml of blood 1131. The manu-
facturer of the AMRAD kit claims that the kit is capable of 
detecting HBsAg at a minimum concentration of between 
I5ng/ml of blood. 

Although the manufacturer 's cut-off value seems 
higher than that demanded by the W.H.O. most asymp-
tomatic patients positive for HbsAg lend to ha \ c much 
higher Ic\ els of surface antigen particles 114|. 

This study has attempted to test the ability o f the 
AMRAD kit to correctly detect HB surface antigens u here 
they are present, and to correctly identify as negative, 
samples in which they arc truly absent. To achieve this 
objective, the kit has been evaluated against a highly sen-
sitive sandwich ELISA method (Monolisa). 
The sensitivity of the kil for the HBsAg test is 100%. 
implying that it is capable 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 rapidly 
screened prior to blood donation, without fear of missing 
any positives. 

In this study, the prevalence of HBsAg by stan-
dard ELISA testing was 7%. Thus. 7 out ofevery hundred 
blood bags would have been saved if prc-donation HBsAg 
was done and the man-hours expended unnecessarily by 
blood donor clinic staff would also have been sa\ed. En-
vironmental safety may also be enhanced, as less quantity 
of infected blood w ould require disposal, when prc-dona-
tion screening is adopted. 
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The spccificily of Ihc A M R A D kit for HBsAg 
testing in blood donors was found to be 98.94%. which is 
satisfactory for blood donor screening. The single false 
positive test which brought the specificity to less than 
100% means thai the donor would not have been bled and 
so would not pose danger to a recipient as a false negative 
would. The results of this prel iminary study would sug-
gest that the AMRAD kit might provide a useful prc-dona-
tion screening test for HBsAg. A larger study will be re-
quired to confirm this impression. 

Other f indings from this study showed the sensi-
tivity and specificity of the A M R A D kit for HBcAg testing 
to be 100%. w hen compared w ith the Monolisa ELISA tech-
nique. This suggests that the A M R A D kit may also be 
useful in the rapid investigation of patients with chronic 
liver disease, for the presence and infcclivity of HB. How -
ever the number of patients in this study was small and 
there was no HBcAg positive case among them. A larger 
study will therefore be required for firm conclusions on 
the usefulness of the AMRAD kit test for investigating 
chronic liver disease patients for their HBcAg status. 
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