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Abstract
During the past years, rapid tests to detect human 
immunodeficiency virus (HIV) antibodies have been 
introduced and include new formats and different 
types of samples. Rapid assays that can be used with 
whole blood or oral fluid specimens have now been 
developed and make point-of-care HIV testing feasible. 
They are suitable for application in untested pregnant 
women during labor or delivery and prevent vertical 
transmission. Acceptance of rapid test among young 
persons that begins with sexual activity is superior to 
the traditional algorithm for HIV diagnosis, because of 
the following: 1) immediate results, 2) lack of invasive 
procedures and 3) accessibility in areas outside of 
hospital facilities. New clinical research studies, 
responsibility and education by users and social 
organization are needed in order to provide greater 
access to rapid testing, prevention and medical care for 
persons living with HIV in Mexico. 
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test for HIV antibodies, HIV infection, pediatrics.

In Mexico, infection due to the human immunodeficiency 
virus (HIV) type 1 (HIV-1) has affected part of the 
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pediatric population. It is calculated that there have been 
~2972 cases reported from the start of the pandemic 
and, at present, the infection in those <15 years of age 
occupies 2.4% of the total cases.1 In a large number of 
cases, transmission was through blood transfusions, 
and many of the children affected had a history of 
hemophilia or of having had transfusions for surgical 
procedures.2 However, at present and due to control 
of hemoderivatives in blood banks, in >90% of the 
cases of HIV-1 infection in children <15 years of age, 
transmission is via mother/child, which could reach up 
to 40% in the exposed fetus.3

Since 1994 it has been known that this manner of 
transmission could be prevented through antiretroviral 
therapy in the mother and in the fetus.4 Gradually over 
the years, the percentage of vertical transmission of 
HIV-1 has decreased due to the different antiretroviral 
schemes used during pregnancy. A decrease has 
taken place from the beginning of monotherapy with 
azidotimidine (AZT) to 9%, up to the highly active 
antiretroviral therapy (HAART) with elective cesarean, 
reducing this percentage to <2%. Other alternatives 
for urgent antiretroviral prophylaxis for women in 
labor and who are known to be seropositive for HIV-1 
antibodies but do not have established treatment have 
reduced transmission to 9-12%.5

However, all these benefits for the fetus remain 
without effect if there is no maternal diagnosis during 
pregnancy or at least during labor. Determination of 
serum antibodies against HIV-1 using highly sensitive 
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conventional testing such as immunoenzymatic assay 
(IEA) and its confirmation through more specific assays 
such as Western blot (Wb) is sufficient to support the 
diagnosis in the mother and to initiate some prophylactic 
measures.6

Even though in some countries the frequency of HIV-
1 infection in women of childbearing age is <0.01%, 
it is ideal that all pregnant women have a voluntary 
determination of antibodies against this virus at least 
once during pregnancy. For those who do not have this 
opportunity, the implementation of rapid testing during 
labor, or even at birth, would allow immediate access to 
any antiretroviral prophylaxis and appropriate obstetric 
management. The U.S. Centers for Disease Control and 
Prevention (CDC) reported that ~40% of mothers who 
had infected children were unaware of their infection 
prior to the birth.7

In this study we review some characteristics of rapid 
tests and their application in pediatrics, attempting to 
answer the following questions: What is a rapid test for 
antibodies against HIV? What are the situations where 
these tests are useful in the pediatric population?

Rapid test for the detection of antibodies against HIV
Although the determination of antibodies against this 
virus has been performed as a diagnostic test shortly 
after the first isolation of HIV,8 the EIA method has 
been improved in successive generations. 

Its high sensitivity is maintained because we are 
dealing with a screening test, but its reactivity should 
be corroborated using tests of greater specificity such as 
the Wb. The performance of both techniques requires an 
already established laboratory infrastructure and trained 
personnel. It also requires <24 h for its performance 
and the report generally takes 1-2 weeks.9 For these 
reasons, more than 10 years ago rapid tests emerged 
for determination of antibodies against HIV-1 and HIV-
2 (Genetic Systems Genie and Abbot Testpack), which 
consisted of solid-phase immunoassays comprised of 
synthetic peptides reporting a sensitivity of 97% and a 
specificity >99% in populations with a high probability 
of infection.10-12

However, when analyzed in field studies with 
populations showing less prevalence such as those who 
attend hospitals, a not entirely satisfactory specificity 
was observed. In a study performed in a New York 

City hospital, comparing a rapid test against a non-
rapid conventional assay, a sensitivity of 100% with 
a specificity of 99.1% and with a positive predictive 
value (PPV) of 86% was found.13 This demonstrated 
a high number of false positive cases indicated by the 
rapid test. Other studies have provided similar results, 
perhaps with a slight improvement in the number of 
false positives, which motivated the need to recommend 
a confirmatory test after a reactive result from the rapid 
test.14 With a positive vision of these tests, it should 
be pointed out that the time of result availability was 
reduced to 40 or 60 min, which allowed an increase of 
27% in patients who knew their serological status, as 
well as the possibility of establishing early counseling 
with regard to HIV infection.15

Formerly, the rapid and conventional tests utilize serum, 
plasma or whole blood, which implied a potential risk 
of accidents with sharp materials. Beginning in 1995, 
various publications reported the determination of 
antibodies against various HIV components in saliva. 
This allowed distinguishing a high concentration 
of antibodies against HIV-1 reverse transcriptase in 
asymptomatic carriers from its absence in healthy 
individuals, with a reported sensitivity and specificity 
of 100%.16 The determination of antibodies against 
diverse viral proteins using commercial EIA equipment 
(ELISA) allowed establishing 98-100% sensitivity 
among crevicular fluid, submandibular and parotid saliva 
and mixed samples. However, obtaining the saliva mix 
with a flat absorption device facilitated the operation 
and a greater sensitivity was obtained.17 In newborns 
of mothers with HIV infection, the determination of 
antibodies in saliva obtained by means of a sponge was 
100% concordant with the determination performed in 
serum, raising the mother’s confidence for the study in 
children because it was noninvasive.18 In recent years, 
the search for antibodies in saliva by rapid testing 
was implemented, with an initial report of a similar 
specificity to blood tests but with lower sensitivity.19

At present there are three main techniques used in rapid 
tests: a) particle agglutination, in which  HIV antigen-
coated latex particles bind to antibodies of the sample, 
b) membrane immunoconcentration in which the HIV 
antigen is applied to a solid and porous base that allows 
flow of the sample and the concentration of antibodies 
on the antigen, requiring several steps including addition 
of signal reagent, c) online immunochromatography 
that is performed in a single step and includes the signal 
reagent and the HIV antigen into nitrocellulose strip. 
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The specimen is applied to an absorbent pad and the 
antibodies migrate through the strip incorporating the 
signal reagent and binding to the antigen.20

In the U.S. there are currently four tests for the 
rapid HIV antibody approved by the Food and Drug 
Administration (FDA): OraQuick Advance Rapid HIV-
1/2 Antibody Test (OraSure Technologies, Inc.); Reveal 
G2 Rapid HIV-1 Antibody Test (MedMira), Uni-Gold 
Recombigen HIV Test (Trinity BioTech) and MultiSpot 
HIV-1/HIV-2 rapid test (Bio-Rad Laboratories).

Like conventional EIA, all are screening tests that require 
confirmation if they are reactive, their interpretation is 
visual and do not require special instruments, and they 
may even take place at the point of medical care.21

Initially, the OraQuick Rapid HIV-1 test was approved 
for use with plasma or whole blood collected digitally 
or by venipuncture. However, beginning in 2004, 
OraQuick Advance version can be used for detecting 
antibodies to HIV-1 and 2 in plasma, whole blood and 
oral cavity fluid. The device consists of a nitrocellulose 
strip on which transverse bands of synthetic peptides 
gp41of HIV-1 and gp36 of HIV-2 envelope have been 
applied. Another transverse band of goat antibodies 
against human IgG serves as a control.

Saliva obtained by passing a tongue blade over the gums 
or blood or plasma to test is applied to the developer vial 
where it is placed at the side of the nitrocellulose strip. If 
there are specific antibodies in the sample, these bind to 
the peptides and a red line is formed. The control band 
also becomes red on uniting the nonspecific antibodies 
present. The result should be read between 20 and 40 
min after the test device is inserted in the developer vial: 
a reactive test will have two color bands, and a negative 
one will have only a colored control band. If neither of 
the two bands stain, the test should be repeated.

The sensitivity of the test is similar if performed using 
oral fluids, blood or plasma (99.3-99.6%), but specificity 
is lower if oral fluid is used (99.8%) with a PPV of 
90%. This has implications for populations with low 
HIV prevalence because the amount of false positives 
can be expected to be up to two to six times higher in 
saliva testing compared with whole blood.22

In locations where obtaining blood samples is difficult, 
the use of OraQuick in oral fluid can help in identifying 

persons with HIV infection; however, due to its slightly 
lower sensitivity, when conditions allow for obtaining 
blood samples, this method is preferred.23

The Uni-Gold Recombigen test determines HIV-1 
antibodies in whole blood, serum or plasma using a 
nitrocellulose membrane covered by antigens from an 
immunodominant region of the HIV-1 envelope, with a 
control region that indicates the appropriate functioning 
of the test. The test should be read 10-12 min after 
application of the sample and has a sensitivity of 100% 
and specificity between 99.7 and 99.8%.21

The Reveal G2 HIV-1 and Multispot HIV-1/HIV2 
tests can only analyze serum or plasma, which make 
their application in the field difficult. Both trials have a 
sensitivity of 99.8-100% and specificity of 99.1-99.91% 
but require various steps for their performance, which 
lends greater complexity than the previously mentioned 
tests.21

Other rapid tests are available worldwide, and 
the majority demonstrate adequate sensitivity and 
specificity: Determine HIV-1/2 (Abbott Labs), Genie 
II HIV-1/2 (Bio-Rad Labs), etc.24 Their characteristics 
are described on the Internet (www.medadvocates.org/
diagnostics/rapidhiv).

Rapid tests in pregnant women
Pregnant women living with HIV are among the groups 
of people in whom a rapid diagnosis is essential for 
establishing prophylactic measures for prevention 
of infection to the fetus. The prevalence of infection 
among pregnant women may be different if they are 
tested during pregnancy, at the time of labor or during 
delivery. In a study conducted in Tijuana, Mexico using 
a rapid test (Determine HIV1/2), the prevalence was 
0.33% in pregnancy and 1.2% during delivery. Risk 
factors that were associated with infection were drug 
use and having no prenatal care. 25

The speed of obtaining the results, as well as counseling 
when results are given, is important in both developed 
and developing countries because it motivates the 
person to seek help and treatment. Factors associated 
with the acceptance of the test are being young, black 
or Hispanic, gestational age <32 weeks and having had 
no prenatal care.26 The time frame from taking of the 
sample to the time the patient is given the results is 
significantly different if rapid tests over conventional 
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tests are used. With the rapid tests the time frame is 
between 60 and 90 min and with the conventional tests 
it is 1 to 2 days.26,27 However, having the results in a 
timely manner is not always associated with acceptance 
of beginning antiretroviral therapy as shown in a 
study in Kenya in 1282 mothers who had rapid tests 
or conventional tests performed randomly. Of the 162 
mothers who were determined to be infected in both 
groups, only 24 accepted antiretroviral prophylaxis.28

The sensitivity and specificity of a rapid test performed 
in pregnant women are generally adequate;19,25 however, 
there persist a certain number of false positives, which 
varies according to the prevalence of HIV infection 
in the population, the test and type of sample utilized. 
Based on clinical trials for clinical license, the CDC 
has published the best use of OraQuick in whole blood 
throughout populations with different prevalences, 
maintaining a PPV of 100%.7 Determination with 
saliva utilizing the same test demonstrated a sensitivity 
similar to that with whole blood but with a different 
specificity.29 Based on the MIRIAD study (rapid 
intervention in the mother and child at birth), which 
included 7381 women in labor with a search for 
antibodies in the blood by OraQuick and where they 
reported a sensitivity of 100%, specificity of 99.9% 
and PPV 90%,26 the CDC recommends performing a 
rapid test routinely during labor or delivery as well as 
informing the patient that such a procedure is routinely 
performed if the serological status is unknown, unless 
the patient does not consent. 

Due to the possibility that some mothers/children 
may receive antiretrovial prophylaxis unnecessarily, 
algorithm studies for alternative confirmation have been 
performed based on the combination of screening tests 
that have produced comparable results to the standard 
algorithm of EIA-Wb.11,19,23,30,31 Therefore, the WHO 
has recommended the use of different test combinations 
for strategies of study, including rapid tests in place of 
EIA-Wb.9

In a cost-effectiveness analysis where the diagnosis of 
HIV infection was introduced by means of rapid tests 
and the consequent implementation of monotherapy 
with AZT in pregnant women in order to prevent 
vertical transmission, it was found that rapid testing may 
prevent infection of 183 newborns, as well as achieving 
a savings of almost $58,000 due to case prevention.32

Rapid tests in children 

Currently, rapid tests are indicated at the extremes of 
pediatric life. When the serological status for HIV is 
unknown in the mother before the beginning of labor 
and if it is not possible to perform a rapid test during 
labor, the CDC recommends performing a routine 
rapid test immediately after labor with the purpose 
that antiretroviral prophylaxis be provided to the child 
exposed to HIV. When the pharmacological prophylaxis 
is started during labor (labor or birth) or in the neonatal 
period, rates of transmission of 9 to 13% could be 
reached, according to clinical and observational data. 
This represents a reduction of 50% in the rate of 
transmission without any intervention.33

In Mexico, the age group with the greatest rate of HIV 
infection is from 15 to 44 years of age and, of these 
patients, 31.7% are between 20 and 29 years of age.1 
Because of the delay in developing symptoms of HIV 
infection, it is probable that it was contracted during 
adolescence. During this stage, young people exhibit 
a sense of invulnerability. Sexuality is in the process 
of change, often dependent on the experience of other 
adolescents. Some factors associated with high-risk 
behavior such as lack of parental support, adverse life 
circumstances and addiction to any type of substance 
have been detected.34 The adolescent also may not accept 
help from people other than their peers, which makes 
orientation and providing diagnostic methods difficult.35 
A study performed in secondary school students in 
Tanzania reported a prevalence of HIV infection of 5.5% 
in young people from an urban environment vs. 1% from 
a rural environment. The poll was carried out utilizing a 
rapid test on saliva (OraQuick Advance), which received 
high acceptance from the participants.36 One of the 
strategies of prevention proposed at the international 
level is to develop diagnostic modules outside of 
hospitals, managed by young people and facilitated by 
availability of easy-to-perform rapid tests.35 However, 
although some rapid tests may be self-administered and 
90% of the instructions are understood by the users, in 
a Singapore study up to 56% of the participants had 
invalid results due to the incorrect performance of the 
test.37 The most accepted rapid tests by adolescents are 
the ones performed on saliva because they are quick 
and noninvasive. However, digital puncture tests also 
have a high acceptability because of their rapidity.38

In Mexico, the availability of rapid tests is limited to 
civil or governmental organizations, which makes their 
access difficult to other segments of society. In order 
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for these types of assays to be acquired in a more open 
manner in our country and contribute to the control 
of this pandemia, health education and implementing 

responsibility for users, as well as clinical studies and 
improvement of social organizations, are necessary.
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