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In Argentina, current procedures to ensure safety
of the blood supply for transfusion include
reviewing the records of blood donors with
particular attention to the serologic detection of
specific blood borne infections. Data of 28,483
blood donations received from January 1, 2003 to
December 31, 2008 in a public hospital in Buenos
Aires were analyzed. Of the 28,483 blood dona-
tions, 7,442 (26.1%) were female donors, 14,582
(51.2%) were younger than 35 years old, and
23,746 (83.4%) were Argentine. Among all, only
285 (1.0%) were voluntary donations. The prev-
alence of HTLV-1/2 was 0.1% (95% CI 0.063–0.15),
being 0.07% for HTLV-1 and 0.03% for HTLV-2.
The prevalence of HIV-1 was 0.2% (95% CI 0.110–
0.206). No HIV-1/HTLV-1/2 co-infections were
detected among volunteer donors. During this
study period, data confirm that HTLV-1/2 infec-
tion was not endemic in Buenos Aires, and that
the prevalence of HTLV-1/2 decreased through-
out while HIV-1 was stable. Due to the small
number of voluntary donations, we could not
conduct comparisons to infection rates in
replacement donations. Although there have
been several ongoing programs aimed at recruit-
ing voluntary blood donations and changing
from mostly replacement donations to an altru-
istic system of blood donations, Argentina is still
far from reaching this objective. Additional
efforts are needed in order to increase and
assure the quality of blood supply in this country.
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INTRODUCTION

Contrary to the recommended recruitment model of
altruistic or community volunteer blood donations
proposed by the World Health Organization, the Latin-
American blood supply, including Argentina, is based
mainly on repository or replacement donations [Pan
American Health Organization, 1998]. Such donations,
made by patient-recruited donors, are considered less
safe, thus representing a significant challenge to the
health-care system [Ministerio de Salud y Ambiente,
2009]. In addition to a steady supply of safe donors,
current procedures to ensure the safety of blood supply
for transfusion include reviewing the records of blood
donors with particular emphasis on the serological
detection of specific blood-borne infections [Schmunis
et al., 2000].

At present, the detection of markers for HTLV-1/2,
HIV, HBV, HCV, Trypanosoma cruzi, Treponema
pallidum, and Brucella is mandatory in Argentine blood
banks. Although the detection of HTLV-1/2 antibodies
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has been proposed by the Argentine Hematology
Association since 1997, it only became mandatory in
blood banks in December 2004, after endemic areas for
these infections were detected in the Northern provinces
of the country [Biglione et al., 2005; Salud Pública,
2005]. Since this mandate, no data have been published
regarding the prevalence of HTLV-1/2 among blood
donors.

The main objective of this study was to estimate the
prevalence and the trends in infection prevalence of
HTLV-1/2 and HIV-1 antibodies among voluntary and
replacement blood donors attending a public blood bank
in Buenos Aires, Argentina, over a 5-year period from
2003 to 2008.

MATERIALS AND METHODS

A retrospective analysis of serial cross-sectional data
collected at the blood bank of the ‘‘Juan A. Fernandez’’
Public Hospital in Buenos Aires was conducted. Data
from consecutive blood donations were collected from
blood bank records from January 2003 to December
2008. Blood donors were classified as either replacement
blood donors (if they stated that the reason for donating
was that they had a friend or relative in the hospital) or
as voluntary donors (those who made altruistic, not-
remunerated donations). All potential blood donors
underwent a medical interview and could refuse to
donate by self-exclusion. Samples were tested first as
singletons, and reactive samples were repeated in
duplicate on the same assay. Samples with at least two
positive results were considered repeatedly reactive.
HTLV-1/2 screening was performed by ELISA (Vironos-
tika HTLV-I/II, bioMérieux, Boxtel; Murex HTLV Iþ II,
Abbott, Dartford, Kent, UK, or Bioelisa HTLV-Iþ II(r),
Biokit, Barcelona, Spain). Repeatedly reactive samples
for HTLV-1/2 infection were confirmed by Western blot
(WB) (HTLV blot 2.4, Genelabs Diagnostics, Science
Park, Singapore). HIV-1 screening was performed by
ELISA (Vironostika HIV-1 Antigen, bioMérieux, Boxtel;
Vironostika HIV Uni-Form II plus O, bioMérieux,
Boxtel; Vironostika HIV Uni-Form II Ag/Ab, Organon
Teknika, Boxtel, the Netherlands; Murex HIV-1.2.O,
Murex Biotech Ltd, Kent, UK or anti-HIV TETRA
ELISA, Biotest, Dreieich, Germany). Repeatedly reac-
tive samples for HIV-1 infection were confirmed by WB
(Novapath HIV-1, Immunoblot, BioRad, Hercules, CA).

Prevalence was estimated as the proportion of
confirmed positive tests among the total screened

population by year of testing; 95% confidence intervals
(CI) were calculated assuming a binomial distribution.
Prevalence and changes in prevalence over time
were analyzed by chi-square test, stratified by nationa-
lity, age, and sex. Statistical analyses were performed
using the SPSS software, release 11.5.0, 2002
(Chicago, IL).

RESULTS

Of the 28,483 blood donations, 7,442 (26.1%) were
female donors, 14,582 (51.2%) were younger than
35 years old, and 23,746 (83.4%) were Argentine. Of
the total donations, 285 (1.0%) were voluntary, mostly of
Argentine nationality (n¼243; 85.3%), and principally
males (n¼ 180; 85.3%). Less than one in five voluntary
donations (n¼55; 19.3%) were from 18 repeat volunteer
donors. The number of donations varied from a low of
3,912 in 2006 to a high of 5,223 in 2004. Tables Ia and Ib
show the prevalence of HTLV-1/2 and HIV-1 by year and
gender. The prevalence of repeatedly reactive samples
for HTLV-1/2 was 0.8% (221/28,483) (95% CI 0.67–0.88)
and further WB confirmatory testing yielded a final
prevalence of 0.1% (28/28,483) (95% CI 0.063–0.15).
There was a decreasing trend in HTLV-1/2 infection,
especially among men (P¼0.004), and no HTLV-1/2
infection was observed among voluntary donations.
When comparing the prevalence of HTLV-1/2 before
and after the resolution for mandatory detection in blood
banks was passed, no significant difference was
observed although the number of positive individuals
decreased considerably in 2007 and 2008.

Out of the 28 confirmed HTLV-1/2 seropositive
individuals, 21 were HTLV-1 (0.07%) and seven were
HTLV-2 (0.03%). Among the HTLV-1-positive individu-
als, nine were Argentine (five from Buenos Aires city
and surroundings, three from Jujuy, and one from
Misiones), four Paraguayan, four Peruvian, two
Chilean, and one Bolivian. As for the HTLV-2-positive
cases, three were Argentine (from Buenos Aires), two
Peruvian, and one Uruguayan. Information on two
individuals was not available (Table II).

Out of the 21 HTLV-1-positive blood donors, four were
positive for hepatitis B virus (HBV) core antibody (anti-
HBc). Of these four cases, two were co-infected with T.
cruzi and one of them also with T. pallidum. There were
no HIV-1/HTLV-1/2 co-infections. No associations were
found between HTLV-1/2 and co-infections with HBV, T.
cruzi and T. pallidum (P> 0.05).

J. Med. Virol. DOI 10.1002/jmv

TABLE Ia. Prevalence of Confirmed Samples for HTLV-1/2 and HIV-1 in Female Blood Donors From Buenos Aires, Argentina
by Year

Markers of
infection

Year

2003
(N¼ 1,181),
% (95% CI)

2004
(N¼ 1,322),
% (95% CI)

2005
(N¼ 1,229),
% (95% CI)

2006 (N¼ 1,120),
% (95% CI)

2007 (N¼ 1,331),
% (95% CI)

2008 (N¼ 1,259),
% (95% CI)

Anti-HTLV-1/2 0.0 0.0 0.0 0.18 (0.022–0.644) 0.23 (0.047–0.657) 0.24 (0.049–0.695)
Anti-HIV-1 0.0 0.0 0.0 0.09 (0.002–0.496) 0.0 0.16 (0.019–0.573)
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The screening prevalence for HIV-1 was 0.3% (82/
28,483) (95% CI 0.22–0.35) and 0.2% (45/28,483) (95%
CI 0.110–0.206) after WB confirmation. Out of the
45 HIV-1-positive individuals, 33 were Argentine
(23 from Buenos Aires city and surroundings, two from
Misiones, two from Corrientes, one from Jujuy, one from
La Rioja, and one from Santiago del Estero), seven
Paraguayan, three Peruvian, and two Uruguayan.
Information on three individuals was not available.

Among the 45 confirmed HIV-1-positive blood donors,
7 were positive for anti-HBc. Of these seven cases, one
was positive for antibodies to hepatitis C virus (HCV),
two were co-infected with T. cruzi, and one of them also
with T. pallidum. A total of two HIV/HCV co-infections
and two HIV-1/T. pallidum were detected. HIV-1
prevalence was stable, over the study period but HIV-1
infection was significantly higher among male compared
to female donors (P< 0.05). No HIV-1 infection was
detected among voluntary donors.

DISCUSSION

This study reports the prevalence of HIV-1 and HTLV-
1/2 before and after its detection became mandatory in
blood banks from Argentina as well as the trends in
these transfusion-related infections at a public blood
bank setting in Buenos Aires.

Studies conducted in the 1990s in Argentina, before
the screening for HTLV-1/2 antibodies became compul-
sory, showed prevalence of 0.03%, 0.07%, and 0.21%,
respectively, which are in agreement with our results
[Perez Bianco and Santarelli, 1993; Del Pino et al., 1994;
Schmunis et al., 2000]. However, a higher prevalence
was found in this sample compared to data from the
Ministry of Health (MoH) [Informe del Control
de Sangre a Transfundir, 2007]. This may be due to
the use of commercial kits which are not the best in
terms of sensitivity for HTLV-1/2 detection [Berini et al.,
2008]. Nevertheless, the final prevalence (0.1%) after
WB confirmation is low, despite the high prevalence of
these retroviruses among high-risk populations and the
high immigration rates from HTLV-1/2 endemic areas to
the capital city [Lombardi et al., 1991; Pampuro et al.,
1993; Biglione et al., 2005]. Regarding this point, it is
interesting to note that almost half of the persons with
HTLV-1/2 antibodies were from neighboring countries
such as Peru, where HTLV-1 is known to be endemic.
When examining the decreasing trend of HTLV-1/2
infection over the years studied, it is noted that
the detection of HTLV-1/2 antibodies in blood banks
became mandatory in December 2004 and could have
contributed to the reduction in the number of infected
individuals coming for further donations.

Comparison of HTLV-1/2 infections with other
markers for co-infections did not show any significant
association, suggesting that the transmission of HTLV-
1/2 infections is not associated with risk exposures for
infection with other infections assessed in this study.

With respect to HIV-1, the epidemic in Argentina was
principally focused in men who have sex with men

J. Med. Virol. DOI 10.1002/jmv
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(MSM) and injecting drug user communities in mid-
1980s. The infection has disseminated to the hetero-
sexual population and it is especially affecting sexually
active women [Ministerio de Salud y Ambiente de la
Nación, 2008].

Previous studies conducted among blood donors in
1993 and 2000 reported a final prevalence of 0.21% and
2.42–3.36 per 1,000 donations, respectively, similar to
the findings presented in this study [Perez Bianco
and Santarelli, 1993; Schmunis et al., 2000]. Although
constant efforts are being made to promote HIV testing,
there were no significant changes in HIV-1 seropositiv-
ity during the last few years.

In summary, HTLV-1/2 infection prevalence de-
creased in blood donors between 2003 and 2008,
indicating that Buenos Aires city is a non-endemic area.
Although there was only a small number of voluntary
donors in this study, neither HTLV-1/2 nor HIV
infections were observed in this population, indicating
that the use of these donations for blood and blood
components is safe [Saguier et al., 2003]. This situation
is similar in other Latin American countries, including
Chile, El Salvador, Guatemala, Mexico, Nicaragua,
Paraguay, Peru, and Venezuela, where the majority of
blood supplies come from repository donors [Schmunis
et al., 2000]. The national programs launched in the last
decade in Brazil for recruiting voluntary blood donors
have increased significantly this type of donation
[Schmunis et al., 2000].

Several strategies are being implemented nationwide
aimed at increasing voluntary blood donations; how-
ever, the number of voluntary donors is still far from
covering the needs of the national blood supply system.
Therefore, big efforts are being made to implement
national programs aimed to boost voluntary, altruistic,
and habitual blood donations in Argentina as well as to
assure the quality of screening for infection markers and
to conduct appropriate surveillance and prevention
measures at local levels.
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APPENDIX

For HBV antigen Hepanostika HBsAg Uni-Form II,
bioMérieux, Boxtel; and for HBc, Hepanostika anti-HBc
Uni-Form, bioMérieux, Boxtel; Bioelisa anti-HBc,
Biokit; and Enzygnost Anti-HBc monoclonal, Dade-
Behring, Marburg, Germany were used.

For HCV antibodies, antibody to HCV core antigen
ELISA Test System, Ortho Clinical Diagnostics
(Raritan, NJ); anti-HCV ELISA, Wiener Laboratories
S.A.I.C. (Rosario, Argentina); Bioelisa HCV, Biokit; or
Murex HCV 4.0, Abbott Laboratories (Abbott, IL) were
used.

For Chagas HAI Chagas, Polychaco S.A.I.C. (Buenos
Aires, Argentina); Chagatest HAI, Wiener Laboratories
S.A.I.C.; SERODIA Chagas, Fujirebio, Inc. (Tokyo,
Japan); Chagatek ELISA, bioMérieux (Buenos Aires,
Argentina); or Chagatest ELISA recombinant v.3.0,
Wiener Laboratories S.A.I.C. were used.

For T. pallidum VDRL test, Wiener Laboratories
S.A.I.C. or VDRL-SEPSSI, Britania (Buenos Aires,
Argentina) were used.
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