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Abstract 
Prevention of transmission of HIV -1 via blood transfusion has been carried out by the 

National Blood Center by screening donated blood with anti-HIV and HIV antigen tests. To 
increase the safety measure, detection of proviral DNA by PCR has been proposed; however, 
it was impractical to test all samples by PCR. From August 1994 to September 1995, there were 
296,169 blood donors with 0.32 per cent prevalence of anti-HIV positive. From these donors, 153 
samples of which the anti-HIV enzyme immunoassay optical density (OD) between cutoff and 80 
per cent of cutoff value (borderline results) were selected for PCR testing. One out of 153 border­
line cases showed positive by PCR test for HIV-1 proviral DNA. However, this case was also 
positive by HIV antigen test. Therefore, most of the samples with borderline anti-HIV results 
were true negative for HIV infection. On the other hand, there were 8 HIV antigen positive samples 
which had anti-HIV OD below the borderline value determined in this study. This finding con­
firmed the necessity of using both the anti-HIV and HIV antigen tests for screening of donated 
blood. 

Human immunodeficiency virus (HIV) 
is the causative agent of acquired immunodefi­
ciency syndrome (AIDS), the fatal incurable 
disease. Prevention of HIV transmission via blood 
and blood product transfusions from HIV -infected 
persons is the most crucial task of the Blood Bank. 
A standard practice of screening for anti-HIV in 
donated blood has decreased the risk of HIV trans-

mtsswn from blood transfusion. Nevertheless, 
transmission of HIV from anti-HIV negative blood 
has occurred0,2). Therefore, the additional HIV 
antigen test has been included in blood donor 
screening at the National Blood Center, Thai Red 
Cross Society. However, HIV transmission was 
still able to occur despite this effort(2). Screening 
of HIV -1 proviral DNA in blood donors using 
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polymerase chain reaction (PCR) has been pro­
posed(3). Due to the tedious procedure and high 
cost, it is not practical to test every unit of donated 
blood by PCR; therefore, a strategy of selecting 
only the samples that had borderline anti-HIV 
results for PCR testing was explored in this study. 

MATERIAL AND METHOD 
A total of 296,169 blood samples of 

voluntary blood donors from the National Blood 
Center, Thai Red Cross Society from August 1994 
to September 1995, and 372 voluntary blood donors 
from newly recruited soldiers of the Royal Thai 
Army were studied. All samples were tested for 
anti-HIV and HIV antigen. 

The HIV antibody test was the third gene­
ration enzyme immunoassay (EIA) using the kit 
from Abbott Laboratories, Chicago, U.S.A. In 
addition, gel particle agglutination (GPA) test was 
used for anti-HIV detection in some samples. The 
reagents for GPA were from Fujirebio, Tokyo, 
Japan. The test procedures were done according to 
the manufactural protocols. 

The HIV antigen test was performed by 
EIA using the kit from Abbott Laboratories, Chi­
cago, U.S.A. The test method was also done as 
suggested by the manufacturer except that serum 
was used instead of culture supernatant. Nested 
PCR technique was used for detection of the 
HIV-1 proviral DNA by using primers for the pol 
gene as described(3). 

Anti-HIV positive 0.32% 
(956 samples) 

HIV Ag positive 
PCR positive 
(I sample) 

The borderline anti-HIV result was 
defined as having the optical density (OD) value 
of the EIA ranging from the cutoff value level 
down to 80 per cent of the cutoff value of each 
batch tested. These samples were usually classified 
as anti-HIV negative but were hypothesized that 
there might be cases of HIV infection that have 
anti-HIV in the low level. 

RESULTS 
Two groups of blood donors were enrolled 

into this study. The first group was 296,169 sam­
ples of voluntary blood donors from the general 
population. This group had 956 anti-HIV positive 
samples giving a rate of 0.32 per cent (Fig. 1) and 
thus classified as the low risk group. The second 
group were 372 samples from newly recruited 
soldiers of the Royal Thai Army. This group had 
18 anti-HIV positive samples giving a rate of 4.8 
per cent and thus classified as the high risk group. 

Of 295,213 anti-HIV negative samples in 
the low risk group, only 153 samples had border­
line anti-HIV results by EIA. The incidence of 
anti-HIV borderline EIA OD during 13 months of 
this study at the National Blood Center was 0.05 
per cent (153/296, 169). These samples were 
further tested for HIV -1 proviral DNA by PCR 
(Fig. 1 ). Only one case was detected for HIV -I 
proviral DNA by PCR technique. This case was 
also positive for HIV antigen test by EIA at 
the same time. The 25th date of follow-up sample 

Fig. 1. HIV-1 test results of the group of general population blood donor (low risk group). 
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Table 1. The test results of the positive case for 
HIV-1 PCR. 

Test Results 

Antibody test (EIA) 
Antibody (GPA) 
Antigen test (EIA) 
HIV-1 PCR 

borderline* 
Negative 
Positive 
Positive 

*Cutoff ODin duplicate::O.ll2 and 0.114, mean::O.ll3 (criteria: 
0D>0.113=positive, OD 0.0904=80% cutoff, OD 0.0904-
0.113=borderline result, 0D<0.904=negative). This sample's 
OD in duplicate::0.097 and 0.094. After 25th date of follow­
up, this donor became to be positive for antibody test by both 
EIAandGPA. 

became positive for anti-HIV by both EIA and 
GPA. The test results and anti-HIV OD of this 
case are summarized in Table 1. 

In 354 new army recruits with anti-HIV 
negative by EIA, all of them showed negative HIV 
antigen by both PCR and EIA. In addition, all of 
these samples were also negative for anti-HIV by 
GPA. 

DISCUSSION 
In the group of borderline anti-HIV re­

sults, only one case was found to be positive for 
HIV-1 PCR. This result showed that 0.65 per cent 
(1 of 153) of the borderline OD cases had HIV-1 
infection. Because HIV-1 antigen was also posi­
tive in this case, the combination of the antigen 
and antibody tests currently used by the National 
Blood Center were good enough for screening 
such a case. In Blood Banks that do not have 
HIV antigen screening, the blood with borderline 
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EIA OD should be selected out as described in 
this study. For a Blood Bank that GPA was used 
for screening anti-HIV, this strategy could not be 
used because all borderline EIA OD cases had 
negative result by GPA. On the other hand, this 
study showed that 99.35 per cent (152/153) of the 
borderline cases were most likely true negative as 
they were negative for both HIV antigen and 
HIV -1 PCR tests. The primers for pol PCR used in 
this study was confirmed for its superior sensi­
tivity over other primers for other HIV -1 genes 
(3-5). Blood Banks that have not screened for 
HIV antigen still missed 0.0027 per cent (8 in 
296,169) of antigen positive cases per 13 months. 
These 8 samples had anti-HIV level below the 
borderline value (Fig. 1). This means that The 
National Blood Center have saved 8x3 or 8x4 
patients from HIV -1 transmission by transfusion, 
as one blood unit was processed to yield 3 or 4 
blood components. This results confirmed the 
necessity of antibody and antigen test combination 
for blood screening. For the army recruits, although 
hs high prevalence of HIV infection was (4.8%), 
we could not detect the window period by either 
PCR or antigen tests. 

This study shows similar results to other 
studies that the window period of HIV -1 infection 
could be detected by either antigen test (EIA) or 
proviral DNA PCR assay(6,7). In conclusion, HIV 
antigen test should be added to the screening of 
donated blood to reduce the transmission of HIV 
antigen through blood transfusion rather than 
screening by anti-HIV test alone. 
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Proviral DNA PCR LLa:: HIV-1 Antigen 

n17"71~YI1n1'~ilf'IL;f£l HIV-1 

,flifl'tl£l~ Anti-HIV, HIV-1 

~~tfu1m-s l!'ll\(;lu l'i~'lfl~ih-nmlnTSUEJ~n~ms~(;lL:fv HIV •:nnmsfuL~Diil T(;ltJnl1(;11l"'ml'f~ anti-HJV 

ul'i:: HIV antigen L~L~EJ(;l.yjfuul"lll'l ilm1Ll'i'~Dm1(;11l"' provial DNA T(;lt~1onS PCR LY1mvil-ll'llll-lt.ll'ID(;l.rltJ 

~~;l'~ u~'SS PCR hlml-ll::l'i'l-l.yj"'::ul1t.J'l'lf(;l1l"'L~fl{;l'¥Jn1ltl •nm~EJ(;l.yjfuu1"1ll'l ~l~l~ 296,169 1ltl 1~·~h~ 
L~El~ ~~'11ll'll-1 2537 ii~ n~t!ltl~ 2538 ~~iJtJ(;l1lL~ml anti-HIV Uln 0.32 L~Ellil~l~l~ 153 1ltJ.yjiJI'Jl 

optical density (OD) 'lJEl~ anti-HIV Tlilt~'SS enzyme immunoassay D~1~·~h~~lnill'iT'jlillii'lil"'~ii~ 80% 'lJiWjlil!ii'lil 

(•Jh~l'ilr'il~~) lJnL~Elmv1Elull-lllil1l"'llilt~'5S PCR ilLfltJ~ 1 1ltJL~ 153 1ltl ffi~t:.~l'imnllilt~'lS PCR mh~hti(;lll-1 
L~D\il1lt~tltT~1~t:J!'IUln~ltJ'5S HIV antigen iin~ltJ lil~J~L~DI'lffi~rh1wlb~r'il~~l'i'l~1l1Cjj ~~dj~1lt~ffiJ..Jilm1~\ilL:fv 
HIV 1~'lJru::.yjiJL~D\il 8 1ltl .yjiJI'h OD ~ln·ht~·Jh~l'ilfi'l~~J~&~ 1~t:Jl'IUlnnum1(;11l"'~ltl HIV antigen t:Jl'inl1 

~mnil~~v~tl~1'11ll-l~lLU~'lJEJ~m11'lfm1(;111"1 anti-HIV ~num1m1"1 HIV antigen LY1Elml"'mEJ~L~Ellil.yjfuu1"1ll'l 

• '111iltJLl'lfl'!l<1'~rfi'nJljm. h~YjtJ1Ul~'lltJ1JL1tiu, ~~'11111l'!JtJ1JL1tiu 41 000 

•• '11tJ~t.llju~m'liil-ll;jL1Jil1m, 1lll'li'!flYjtJ10il1m, i"lnJ::L1Yjl1tJI'!ll'l'lllf h~YjtJlUl~"ill.nou~. fli~Ll1Yj'1 10400 

••• t]'U6u1m"lL~~IIlLL'I-i~'lfl~. <1'1llnl'!fllll1l1tJ, fl1~Ll1Yj'1 10330 


