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obligatorio desde 1991 y desde 1997 se recomienda
el tamizaje del antígeno p24.
MÉTODOS. Se tamizaron un total de 30.132 donaciones
sucesivas. A las muestras repetidamente reactivas se les
realizó otra reacción de tamizaje y/o Western blot (WB),
para anticuerpos anti-VIH, o ensayo de neutralización 
para el antígeno p24.
RESULTADOS. Se obtuvieron el 0,3623% de muestras
repetidamente reactivas y el 0,2084% de donantes
verdaderamente infectados con VIH. Sólo un donante
resultó no reactivo para anti-VIH, repetidamente reactivo
para antígeno p24 y positivo por neutralización con
posterior seroconversión. Las muestras con razón
S/CO �� 3,00 en los ensayos de rutina para anti-VIH fueron
100,0% positivos para WB y/o repetidamente reactivos
para una segunda reacción. Las muestras con razón
S/CO < 3,00 fueron 11,1% positivas por WB y/o la mayoría
resultó no reactiva para un segundo ensayo. El 89,5% de
los donantes infectados con VIH poseían factores de riesgo
negados previamente. El 56,5% de los donantes infectados
con VIH fueron repetidamente reactivos para otras
reacciones de tamizaje y el 88,6% de ellos presentó
coinfección con otros virus transmisibles por sangre.
CONCLUSIONES. Cuando la razón del ensayo de
enzimoinmunoanálisis �� 3,00, el WB podría ser
reemplazado por una segunda reacción de tamizaje. 
Es necesario mejorar el cuestionario predonación a fin 
de detectar comportamientos de riesgo entre los posibles
donantes. Hubo una alta asociación entre VIH y otros virus
transmisibles por sangre.

Palabras clave: Anticuerpos anti-VIH. Antígeno p24.
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Introduction

In 1982, the Morbidity and Mortality Weekly Report

from the Centers for Disease Control (CDC) provided in-
formation on possible transmission of acquired immunod-
eficiency syndrome (AIDS) by contaminated blood and
blood products1. Since then, public and private health in-
stitutions, blood banks and manufacturers of diagnostic
tests have collaborated to develop a blood safety vigilance
system to reduce transfusion-related human immunodefi-
ciency virus (HIV) transmission.

BACKGROUND. Blood donor HIV antibody detection has been
mandatory in Argentina since 1991, and p24 antigen
screening was recommended in 1997.
METHODS. A total of 30,132 consecutive donations were
screened. Repeatedly reactive samples were tested by
another screening test and/or by Western blot (WB) for
HIV Ab, or by a neutralization assay for p24 Ag.
RESULTS. Among the total, 0.3623% of samples were
repeatedly reactive and 0.2084% were true HIV-infected
donors. Only one donor tested nonreactive for HIV Ab,
repeatedly reactive for p24 Ag, positive by neutralization
assay, and seroconverted later. Samples with a
signal-to-cutoff (S/CO) ratio �� 3.00 on routine HIV Ab
testing were 100.0% positive by WB and/or repeatedly
reactive by the second test. In samples with a S/CO
ratio < 3.00, 11.1% were positive by WB and/or the
majority were nonreactive by the second test. Among
HIV-infected donors, 89.5% possessed risk factors (which
had been denied previously), 56.5% were repeatedly
reactive by other screening procedures and 88.6% were
coinfected with other blood-transmissible viruses.
CONCLUSIONS. When the EIA S/CO ratio is �� 3.00, WB can be
replaced by a second screening test. The pre-donation
questionnaire should be improved to detect risk behavior
in prospective donors. There was a high association
between HIV and other blood-transmissible viruses.

Key words: HIV antibodies. HIV core protein p24. Blood
donors. Risk factors.

Pruebas de cribado sistemáticas para VIH entre donantes
de sangre de Buenos Aires, Argentina: resultados 
de una experiencia de 6 años y descripción de una donación 
en período de ventana

ANTECEDENTES. En Argentina, la detección de anticuerpos
anti-VIH (virus de la inmunodeficiencia humana) es
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At the beginning of this effort, most HIV-contaminated
blood units were discarded by surrogate marker screen-
ing2. In 1985, the first specific HIV type 1 (HIV-1) anti-
body test was licensed and blood donors then underwent
double screening: a) an extensive pre-donation question-
naire to determine donor eligibility and b) post-donation
HIV-1 antibody testing. The most commonly used method
for detecting HIV antibodies (HIV Ab) has been enzyme-
linked immunosorbent assay (EIA). The performance of
HIV screening assays has improved substantially over the
years. First-generation HIV tests, based on HIV-1 whole-
virus lysate, were able to detect only anti HIV-1 IgG. Sub-
sequently, replacement of viral lysate antigens with re-
combinant proteins and synthetic peptides that detect
anti HIV-1 and HIV-2 IgG (second-generation tests) in-
creased the sensitivity of the assay, particularly in the
early phase of seroconversion. Later, third generation HIV
Ac testing, and HIV-1 p24 assays, which detect the p24
core antigen produced by the HIV-1 gag gene, were devel-
oped and introduced in blood safety vigilance. When the
HIV-1 antigen (p24 protein) test is implemented together
with HIV-1/2/O antibody screening, the window period is
lowered to 16-17 days3. New combined antigen/antibody
testing, the so-called fourth generation tests, are more
sensitive than third generation antibody tests; neverthe-
less, their analytical sensitivity for p24 Ag (p24 Ag) is low-
er than that of single antigen tests4. Nucleic acid amplifi-
cation technology can improve the effectiveness of HIV
detection and shorten the potentially infectious window to
10-12 days3. However, this testing technology has an ele-
vated cost and requires separate laboratory areas and
highly trained personnel.

Detection of HIV Ab has been mandatory in Argentina
since 1991, and the Asociación Argentina de Hemoterapia

e Inmunohematología (AAHI; Argentine Society for He-
motherapy and Immunohematology) recommended rou-
tine screening for p24 Ag in 1997, when p24 Ag tests were
commercially available in our country. Use of the p24 Ag
assay was implemented on 4 September 1997 to ensure a
safer blood supply for our hospital patients who needed
transfusions.

The aim of this retrospective study is to describe the re-
sults obtained during double HIV screening (antibodies to
HIV 1/2/O and p24 Ag) among our blood donors, and clini-
cal correlations with these results, and to report the single
case of HIV seroconversion detected over the time since
screening has been practiced.

Methods
Blood donors

All blood donors at our blood bank are unpaid; most of them are oc-

casional directed donors who voluntarily donate blood for the trans-

fusion needs of a relative or friend (allogeneic donors). When patients

are able to donate blood for themselves, autologous blood donations

are also drawn. Prior to blood donation, all prospective donors re-

ceive an oral explanation about the donation process and utility of

the transfusion, and are confidentially evaluated about clinical and

infectious conditions according to the AAHI recommendations. Blood

pressure, pulse, temperature, weight and hematocrit are checked.

Donors must complete a general health history questionnaire. A more

detailed version of this questionnaire was implemented in January

2002. Donors are then asked to sign a written informed consent form

allowing serologic screening and have the opportunity to ask ques-

tions. All blood donors can voluntarily choose to leave at any point of

the process without donating, and have the chance to exclude them-

selves as blood donors during the time following the donation (self-de-

ferral form, implemented in 2001). Donors with repeatedly reactive or

positive serological test results are routinely recalled by mail cita-

tion. If they return, an extensive and more detailed questionnaire is

given to detect risk behavior or a disease history that was denied or

omitted during the pre-donation interview. Additional serological

tests are performed when necessary. These individuals are referred to

the Infectious Disease Service to be given information on follow-up di-

agnostic assessment and the available medical, preventive and psy-

chosocial services.

Between 4 September 1997 and 30 September 2003, a total of

30,132 consecutive blood donations were completed and screened for

transfusion-transmitted infections, including presence of HIV Ab and

p24 Ag. Individual data that we report in this paper were obtained

from the pre-donation questionnaire and the clinical files of the In-

fectious Disease Service.

Samples
All fresh serum specimens were immediately examined on the

same day as collection by screening tests. Initially reactive samples

were kept at 4 °C and retested in duplicate within the three following

days. Repeatedly reactive specimens were frozen at –20 °C and

thawed once prior to confirmatory testing.

HIV antibodies and HIV-1 antigen: dual testing

algorithm
The routine blood donor testing algorithms for HIV Ab and HIV-1 Ag

are shown in figure 1. Some additional considerations are mentioned:

– Samples from blood donors were always analyzed by two HIV

screening methods (one for HIV Ab and the other for HIV-1 Ag). Ac-

cording to the 1997 revised UNAIDS-WHO recommendations5, HIV

antibody testing strategy I was applied, and tests having the highest

possible sensitivity were used to minimize the rate of false-negative

results and to ensure transfusion safety. Because the fourth-genera-

tion HIV Ab tests we used have a low analytical sensitivity for p24 Ag,

this assay was used only to detect HIV Ab.

– In accordance with CDC guidelines6 and the manufacturer’s in-

structions, any sample with an initially reactive result was retested in

duplicate. If the result for either duplicate test was reactive, the spec-

imen was reported as repeatedly reactive and the blood unit was dis-

carded.

– When confirmatory assays could not be performed, one or two

additional screening tests were used, in keeping with proposed WHO

HIV antibody testing strategies II or III5 for diagnostic purposes, be-

fore notifying any repeatedly reactive HIV result to a blood donor.

– Western blot (WB) interpretation was done according WHO cri-

teria7. When a sample showed an inadequate band pattern to meet

the recommended criteria for WB positive status, it was considered in-

determinate8.

– Neutralization of viral antigen by specific antibody is an accept-

ed confirmatory method for p24 Ag repeatedly reactive samples. This

neutralization assay was performed promptly9,10 because of the po-

tential deterioration of HIV antigen during sample storage.

Other serological screening tests
Besides anti HIV and p24 Ag testing, eight other screening tests

were performed on each blood donor sample to detect anti HBc and

HBsAg for hepatitis B, anti HCV, anti HTLV I-II, anti Brucella abor-

tus, serologic markers for syphilis by treponemal or nontreponemal

methods, and anti Trypanosoma cruzi by two different methods

(mandatory) to detect Chagas’ disease.

Statistical analysis
All statistical calculations were performed on a personal computer

using Microsoft Excel software or the MEDCALC demo for Windows.
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Intermediate

result

Two different circumstances could

be possible: either an incomplete

antibody response to HIV in

specimens from infected persons or

non-specific reactions in samples

from uninfected persons. In both cases,

donors were given serological and

medical follow-up, especially if they

had recent history of known or

possible exposure to HIV
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Figure 1. Routine blood donor testing algorithm for HIV Ab and HIV-1 Ag.



Results are expressed as mean ± SD and/or 95% CI, where applicable.

When the number of samples was large enough, the test of hypothe-

sis for two populations (TH) was used. Data were analyzed with the

2 × 2 chi-square test with Yates’ correction, or by Fisher’s exact test,

where applicable. Significance was set at a P-value of less than.05.

Specificity was calculated as the ratio between true-negative results

and HIV non-infected donors (true-negative + false-positive donors)5.

Results

Among the 30,132 blood donor samples screened, 108
(0.3623%; 95% CI, 0.3611-0.3636) were repeatedly reac-

tive by HIV Ab and/or p24 Ag screening tests, mainly EIA
(table 1). Donors were classified into three groups accord-
ing to the screening and confirmatory test results, which
are summarized in table 2a. Among the 108 HIV Ab
and/or p24 Ag repeatedly reactive donors only 62 (57.41%)
were confirmed as true-positive, which yields 0.2084%
(62 of 30,132; 95% CI, 0.2072-0.2096) of true HIV-infected
donors.

The percentage of true-positive results was significantly
higher (P < 0.0001) in HIV Ab repeatedly reactive donors
(groups A + B: 61 of 87 [70.11%]) as compared to p24 Ag re-
peatedly reactive donors (groups B + C: 5 of 25 [20.00%]).
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TABLE 1. Screening and confirmatory assays and analyzers used over the period assessed*,**

Trademark and manufacturer Assay design

HIV Ab screening assays

SFD HIV 1/2 PA from Sanofi Fujeribo, Japan (previously) Passive particle agglutination test using gelatin particles 
and Bio-Rad, France (later) sensitized with recombinant HIV-1 and HIV-2 antigens

Abbott Recombinant HIV1/HIV2 3rd Generation EIA EIA based on a “sandwich” principle that detects 
(and plus version) anti HIV-1/2 antibodies (3rd generation)

Genelavia MIXT from Sanofi Diagnostics Pasteur, France microEIA based on an indirect principle that detects 
anti HIV-1/2antibodies (2nd generation)

Vironostika HIV MIXT from Organon Teknika, microEIA based on a “sandwich” principle that detects
The Netherlands anti HIV-1/2 antibodies (3rd generation)

Vironostika HIV Uni-Form II from Organon Teknika, microEIA based on a one-step “sandwich” principle 
The Netherlands anti HIV-1/2 antibodies (3rd generation)

Vironostika HIV Uni-Form II plus O from Organon Teknika 
(previously) and Biomerieux (currently), The Netherlands

ORTHO HIV-1/HIV-2 Ab Capture ELISA Test System microEIA based on a one-step “sandwich” principle that 
from Ortho-Clinical Diagnostics, Inc., USA detects anti HIV-1/2/O antibodies and p24 Ag (3rd generation)

Murex HIV-1.2.0 from Murex Biotech Limited, UK

Vironostika HIV Uni-Form II Ag/Ab from Organon Teknika microEIA based on a one-step “sandwich” principle that 
(previously) and Biomerieux (currently), The Netherlands*** detects anti HIV-1/2/O antibodies and p24 Ag (4th generation)

p24 Antigen screening assays

Vironostika HIV-1 Antigen from Organon Teknika (previously) 
and Biomerieux (currently), The Netherlands

Coulter HIV-1 p24 Antigen Assay from Coulter Corporation, microEIA based on “sandwich” principle for detection
USA of the HIV-1 p24 core antigen

Murex HIV Antigen Mab from Murex Biotech Limited, UK

Microplate analyzers

Tektime from Organon Teknika (previously) and microEIA analyzer
Biomerieux (currently), The Netherlands

Biomaster from Biokit, Spain microEIA analyzer

HIV Ab confirmatory tests

HIV-1 Western Blot Kit from Organon Teknika 
Corporation, USA

New Lav Blot I from Sanofi Diagnostics Pasteur, France

HIV Blot 2.2 from Genelabs Diagnostics, Singapore Nitro-cellulose strips with electroblotted antigenic proteins 
from partially purified inactivated HIV-1 viral particles 
and specific HIV-2 synthetic peptide to detect 
anti HIV-1/2 antibodies

p24 Antigen Neutralization test

Vironostika HIV-1 Antigen Neutralization System Pre-test treatment with specific antibodies 
from Organon Teknika (previously) and that neutralize HIV-1 p24 Ag
Biomerieux (currently), The Netherlands

*No chronological order was followed (some kits were used several times during different periods).
**All assays were performed in accordance with the manufactures’ instructions.
***This assay was used only to detect HIV Ab. A test for single p24 Ag detection was performed at the same time.

Nitro-cellulose strips with electroblotted antigenic proteins 
from partially purified inactivated HIV-1 viral particles
(whole cell viral lysate) to detect anti HIV-1 antibodies



Among our 21 donors who tested repeatedly reactive by
p24 Ag EIA and nonreactive by HIV Ab testing (group C),
only one donor was found to be positive by neutralization
assay (4.76%). This donor was recalled and a serological
and virological HIV follow-up was performed on the initial
and two additional successive specimens in coordination
with the Infectious Disease Service. It was not possible to
establish the date of the sexual event that triggered the

infection. The donor showed evidence of seroconversion in
a second sample 13 days after the donation (fig. 2 and
table 3)11.

It is known that the proportion of screening-test-reactive
results that are positive by confirmatory tests increases as
the screening-test-reactive average S/CO ratio increases. In
our donor population, there were significant differences in
the S/CO ratio (P < 0.0001) between EIA true-positive HIV
Ab repeatedly reactive donors and false-positive donors
(11.72 ± 4.28 vs. 1.36 ± 0.54) (groups A and B, table 2b). The
same was true among p24 Ag repeatedly reactive donors
by EIA (7.87 ± 7.71 vs. 1.75 ± 1.33; P = 0.0017) (groups B
and C, table 2b). The proportion of HIV Ab repeatedly re-
active donors by EIA that tested positive by WB was 11.1%
for samples with an average S/CO ratio < 3.0 and 100.0%
for those with an average S/CO ratio � 3.00 (fig. 3). In ad-
dition, 31 of 85 (35.6%) HIV Ab repeatedly reactive samples
were tested by a second screening test; another EIA, a
microparticle enzyme immunoassay, or an agglutination
test (table 4). All 13 samples with an S/CO ratio � 3.0
(10.72 ± 3.84) on the first test were also reactive on the sec-
ond test and positive by WB. However, the 18 samples that
had an S/CO ratio < 3.0 (1.47 ± 0.58) with the routine
screening test were nonreactive (15), reactive (1) or border-
line (2) with the second test. All these donors were con-
firmed as HIV non-infected.

At the time of blood donation, all donors had denied
high risk behaviors for HIV infection and, therefore, com-
pleted the donation process. Nevertheless, some of them
were found to be repeatedly reactive for HIV Ab and/or
p24 Ag, including one donor who self-deferred (he was
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TABLE 2. Distribution of blood donors according to HIV screening and confirmatory test reactivity

(2a) Number of blood donors for each condition

Group HIV Ab test reactivity p24 Ag test reactivity True-Positivea Total

A RRb NR 57 83
B RR RR 4 4
C NRc RR 1 21

Total – – 62 108

(2b) S/COd ratio for each condition (mean � SD)

Groups RR at least for True-Positivea False-Positivee P

A + B HIV Ab 11.72 ± 4.28 1.36 ± 0.54 < 0.0001
B + C p24 Ag 7.87 ± 7.71 1.75 ± 1.33 0.0017

(2c) Age and sex distribution for each condition (mean � SD)

RR donors (groups A � B � C) Donor population

True-Positivea False-Positivee Total Total

n 62 46 108 30,024
Age (years, mean ± SD) 33.8 ± 9.0f 36.0 ± 11.4f 34.5 ± 9.9g 34.2 ± 11.2g

Sex: male/female (% fem) 55/7 (11.29)h 34/12 (26.09) h,i 89/19 (17.59)j 1,226/419 (25.47) i,j

aRR samples by screening tests that were confirmed positive by confirmatory tests.
bRepeatedly reactive result (when EIA S/CO ratio of the sample is � 1.0).
c Nonreactive result (when EIA S/CO ratio of the sample is < 1.0).
dSignal-to-cutoff ratio (calculated by dividing the optical density value of the sample being tested by the optical density value of the assay cutoff for that run).
eRR samples by screening tests that were not confirmed positive by confirmatory tests.
f Statistically significant differences (33.8 ± 9.0 vs. 36.0 ± 11.3; P < .1).
gNo statistically significant differences (34.2 ± 1.2 vs. 345 ± 9.9).
hStatistically significant differences (11.29% vs. 26.09%; P < .05).
i No statistically significant differences (26.09% vs. 25.47%).
j Statistically significant differences (17.59 vs. 25.47; P < .05).
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Figure 2. Evolution of p24 Ag concentration and HIV Ab EIA S/CO from do-
nation day (day 0).



found to be false-positive for HIV Ab). All the repeatedly
reactive donors (n = 108) were requested by mail to re-
turn.

The true-positive donors (n = 62) were divided into three
groups: 1) 17 donors (27.4%) who did not come to the ap-
pointment, six of whom had given a false address;
2) 21 donors (33.9%) for whom additional information
could not be obtained because they decided to receive me-
dical care outside of our hospital; and 3) 24 donors (38.7%)
who returned and were referred to the Infectious Disease
Service. After extensive lifestyle questioning, it was found
that 89.5% of the HIV-infected donors who returned pos-
sessed risk factors for retroviral infection, including un-
protected heterosexual (47.4%), homosexual (15.9%) and
bisexual (15.9%) activity and intravenous drug use
(10.5%). A high proportion of infected donors (70.0%) did
not know their partner’s HIV serostatus and only one in-
fected donor admitted sexual activity with a risk partner.

The seroconverting donor, the only true-positive donor
from group C (p24 Ag repeatedly reactive by EIA only),
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TABLE 3. Follow-up of the single p24 Ag-reactive patient who later seroconverted

Sample N.º

1 2 3

Days from donation day 0 13 21

p24 Ag EIA result (S/CO) RR (16.80) RR (4.98) NRa (0.88)

p24 Ag quantificationb (pg/mL) 312 83 26

p24 Ag neutralization assay result, by (a) positive (both methods positive (only (b) was c

commercial and/or (b) in house method were performed) performed)

HIV Ab EIA result (S/CO) NRa (0.34) RR (3.39) RR (2.79)

HIV WB result c indeterminate positive for HIV-1

HIV-1 RNA detection assayd positive c c

Medical follow-up no symptoms no symptoms no symptoms

aNR: nonreactive result (when EIA S/CO ratio of the sample is < 1.0).
bp24 Ag was quantified using the same screening EIA test (a calibration curve was performed according to the manufacturer’s instructions).
cNot done.
dby reverse transcription followed by polymerase chain reaction (RT-PCR), Nuclisens NASBA (Organon Teknika, The Netherlands).

21

HIV infection status

18

15

12

9

6

3

0

Negative Positive

S
/C

O
 r

a
ti
o
 (

a
n
ti
-H

IV
 E

IA
)

Figure 3. Distribution of S/CO ratios from HIV Ac EIA screening versus HIV
infection status.

TABLE 4. Results obtained with a second HIV Ab screening test in some of the repeatedly reactive samples tested with the routine method

Samples confirmed as non HIV positive Samples confirmed as HIV positive

N
S/CO ratio Result for S/CO ratio Result for

routine EIA the second test
N

routine EIA the second test

1 1.0 nonreactive 1 4.9 all reactive
2 1.1 borderline 2 6.5
3 1.1 nonreactive 3 7.0
4 1.1 reactive 4 8.2
5 1.1 nonreactive 5 8.8
6 1.1 nonreactive 6 9.6
7 1.1 nonreactive 7 10.1
8 1.1 nonreactive 8 13.0
9 1.1 nonreactive 9 13.0

10 1.3 nonreactive 10 13.0
11 1.3 nonreactive 11 13.0
12 1.3 nonreactive 12 13.0
13 1.3 reactive 13 19.3
14 1.7 nonreactive mean 10.72
15 2.0 nonreactive SD 3.84
16 2.4 nonreactive range 4.9-19.3
17 2.5 nonreactive
18 2.9 nonreactive
mean 1.47
SD 0.58
range 1.0-2.9



was a 29-year-old man who later admitted heterosexual
promiscuity.

No statistically significant differences in average age
were observed between HIV Ab and p24 Ag non-reactive
donors and HIV Ab and/or p24 Ag repeatedly reactive
donors (34.2 ± 11.2 vs. 34.5 ± 9.9 years; table 2c). Howev-
er, between true-positive HIV Ab and/or p24 Ag donors
and false-positive donors (33.8 ± 9.0 vs. 36.0 ± 11.3, a sig-
nificant (although low) difference (P < .1) was found by TH.

A significantly smaller percentage of female donors was
seen in the HIV Ab and/or p24 Ag repeatedly reactive
group in comparison with non-reactive donors (17.59% vs.
25.47%) (P < .05). Similarly, the proportion of women was
significantly lower (P < .05) in the true-positive groups as
compared to the false-positive group (11.29% vs. 26.09%).
The proportion of women in the false-positive group was
similar to that of the negative group (26.09% vs. 25.47%,
non-significant).

Among the total repeatedly reactive donor population,
only 7.7% were reactive for two or more serological mark-
ers of infection (coinfections). However, among the
62 true-positive HIV donors, 35 (56.5%) tested repeatedly
reactive for other screening reactions (3 for syphilis; 1 for
Chagas’ disease; 6 for anti HBc; 2 for anti HBc and HB-
sAg; 7 for anti HBc and anti HCV; 6 for anti HBc, anti
HCV and anti HTLV I-II; 8 for anti HCV and 2 for anti
HTLV I-II) and 43.5% were reactive only for HIV tests
(fig. 4, part A). This proportion of coinfections was signifi-
cantly higher (TH, P < .01) for HIV true-positive donors
than for the overall reactive donors. Of 46 false-positive
HIV donors, 8.7% were found to be reactive for two or
more serological markers of infection (proportion similar
to that of the overall infected donor population) whereas
91.3% showed reactivity (false) only for HIV serological
markers (fig. 4, part B). Thirty-one of 35 (88.6%) HIV
true-positive donors who presented coinfections were in-
fected with other blood-transmissible viruses (HBV and/or
HCV and/or HTLV).

Discussion

Our total rate of HIV repeatedly reactive donors
(0.3623%), including HIV Ab and/or p24 Ag reactive

donors, was similar to values reported by other centers in
our city12 and Brazilian cities13,14, but was higher than val-
ues reported by other blood banks in Argentina and the
rest of Latin America15-19. The rate of confirmed HIV-in-
fected donors (0.2084%) was intermediate among other
public and private Latin American blood donation cen-
ters13,17,20,21, but much higher than rates from other coun-
tries with a repeat donor population, such as the USA and
France22.

Our data (80% of false-positive results among p24 Ag re-
peatedly reactive donors) are consistent with the concept
that that most repeatedly reactive p24 Ag screening re-
sults in the blood donor population are expected to be
false-positive or invalid9,18. In contrast, most of the re-
peatedly reactive results in the HIV Ab assays were con-
firmed as positive (70.11%). These findings yield a speci-
ficity of 99.93% for p24 Ag and 99.91% for HIV Ab (the kits
used report 100% sensitivity; hence all nonreactive sam-
ples were considered true negative). The specificity val-
ues obtained coincide with the values provided in the kit
inserts and are compliant with the WHO minimum stan-
dards5. Although these specificity values for screening
methods are acceptable, we think it is desirable to im-
prove this parameter in order to minimize unnecessary
donor deferrals.

To confirm repeatedly reactive samples for HIV Ab
screening tests, supplemental or confirmatory tests, such
as WB, should be performed. One-third of our HIV Ab re-
peatedly reactive donors were false positive; thus, it is
very important to confirm HIV infection by additional
tests before reporting reactive results to the donor to avoid
the psychological distress associated with a false-positive
HIV result. Other blood banks have expressed similar con-
siderations13. Given the fact that confirmatory testing
(such as WB) may sometimes be unavailable because of its
high cost, and to minimize the number of specimens that
require additional testing, we believe that in cases with an
S/CO ratio � 3.00 (or using another specific S/CO ratio es-
tablished with a larger number of samples), WB can be re-
placed by a second screening test, in keeping with WHO
recommendations5. If a sample is reactive on both these
tests, it is considered HIV Ab-positive without wasting
time and money performing WB testing. However, sam-
ples with low S/CO ratio (< 3.0) must be tested by WB to
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Figure 4. Additional reactivity from true (A) and false-positive (B) HIV Ab and/or p24 Ag donors.
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define the true HIV status, as is recommended in the CDC
algorithm for HCV23.

Only one case of HIV seroconversion was detected
among the 30,132 tested donors; that is, 3.3 cases per
100,000 donations. It has been estimated that one p24 Ag
reactive/HIV Ab nonreactive donor will be present in
every 88,000-175,000 donations in the Latin American re-
placement blood donor population18; therefore, it is proba-
ble that we will have to wait several years to detect a sec-
ond seroconversion case in our donor population. p24 Ag is
usually detectable a mean of six days earlier than HIV
Ab24. Based on the data in figure 2 it can be inferred that
the donor might have seroconverted between the 4th and
6th day after donation, when p24 Ag was detected. Other
blood banks in Argentina have reported cases of p24 Ag
true-positive donors who later seroconverted25,26. These
results support the policy of continuing with p24 Ag test-
ing among blood donors, despite the fact that this antigen
is only detectable during a short time.

Among the group of true-positive HIV donors, a large
number did not return after the mail citation or lied about
their address. The low percentage of positive HIV donors
that returned is similar to that observed by others14. It
may be that the donors who did not return knew about or
suspected their positive serological status and, neverthe-
less, came to the blood bank because of pressure by their
family or work partners. Another possibility is that these
individuals used the donation opportunity to obtain free
HIV testing, which in our setting is only prescribed after a
medical interview (these individuals may not have wanted
a physician consultation)27. Most of our infected donors
were young men practicing high-risk behavior (unprotect-
ed sex activity and intravenous drug use), as has been re-
ported by other blood banks and infectious disease cen-
ters17,20,28,29. It is known that donors generally do not
reveal their risk factors during the interview30.

There was no clear demographic profile to distinguish
between repeatedly reactive or infected donors and non-
reactive ones. Furthermore, there were no significant dif-
ferences in the mean age between nonreactive and repeat-
edly reactive donors for both HIV Ab and p24 Ag testing;
however, among repeatedly reactive donors there was a
small age difference (P < .1) between true- (younger) and
false-positive donors.

A high association was found between HIV infection and
other diseases, particularly blood-transmitted infections
(coinfection with other blood-transmissible viruses was
common). Similar coinfection patterns have been report-
ed by other blood banks17,19-21 and health centers28,29. In
contrast, coinfection was rare among our HIV-negative
donors, also in keeping with data from other blood
banks19. It is clear that a HIV Ab and p24 Ag screening
by improved methods and kits, more rigorous donor selec-
tion, and an increase in the proportion of voluntary and
repeat donors versus replacement donors is necessary to
improve transfusion safety. However, there still remains a
small but significant transfusion risk for HIV and other
viral agents. To reduce this residual risk, progressive in-
troduction of nucleic acid amplification technology is nec-
essary in blood screening31. Considering that RNA test-
ing at a sensitivity of 50 copies/mL would detect HIV
infection approximately 7 days before p24 Ag testing32,
implementation of nucleic acid amplification for HIV

screening in our blood bank should be done as soon as pos-
sible to minimize the serological diagnostic window of
recent HIV infection and reduce the residual transfu-
sion-transmissible infection risk. Several publications
have reported the benefits of this new technology in blood
donor screening, in addition to serological testing31,33-37.
However, before introducing these techniques, associated
issues must be resolved, such as the higher HIV screen-
ing cost per blood unit, and the need for separate labora-
tory areas and highly trained personnel for this purpose.
A clear public health policy in favor of implementing nu-
cleic acid amplification technology in blood banks would
be an important advance to achieve this goal.
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