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G uidelines from the Centers for Disease Control and Prevention, Atlanta, Ga, recom-
mend that all pregnant women be offered human immunodeficiency virus (HIV) test-
ing to ensure that they have the opportunity to use currently available therapeutic
interventions to reduce the risk infecting their offspring with HIV. These recom-

mendations have resulted in an increased number of low-risk women being tested and a signifi-
cant rise in the percentage of false-positive results from HIV antibody screening tests and ambigu-
ous (indeterminate) findings from confirmatory tests. Women receiving such results are generally
in emotional turmoil yet must make treatment choices if they prove to be infected. This article
provides guidelines to help general medical practitioners to understand the nature of HIV testing,
to assess a woman’s infection status when initial tests are ambiguous, and to determine when treat-
ment is appropriate. Arch Fam Med. 2000;9:924-929

The Centers for Disease Control and Pre-
vention (CDC), Atlanta, Ga, have recom-
mended that all pregnant women be
screened for human immunodeficiency vi-
rus (HIV).1,2 In response, physicians have
increased their efforts to screen patients
during the prenatal period. As the num-
ber of women being screened has in-
creased, the proportion of false-positive
and ambiguous (indeterminate) test re-
sults has increased and the positive pre-
dictive value (PPV) of the standard HIV
test has decreased. Physicians need to be
alert to such problems when testing preg-
nant women for HIV and know how to
verify unclear test results to avoid misin-
forming patients about their HIV status.
This article provides a protocol for veri-
fying test results that are positive for HIV
and recommends counseling strategies.

Overall, 91% of acquired immuno-
deficiency syndrome (AIDS) cases in US
children have resulted from vertical trans-

mission.3 Since the mid 1990s, there has
been a notable decrease in both the rate
of mother-to-child HIV transmission and
in the number of children with AIDS. The
AIDS Clinical Trial Group 076 study dem-
onstrated that use of the antiretroviral
medication zidovudine (ZDV, some-
times referred to as AZT) can reduce the
risk of vertical HIV transmission by nearly
two thirds, from 25% to 8%.4-7 Recently,
other interventions have been shown to de-
crease the risk of vertical transmission, in-
cluding abbreviated ZDV regimens, the use
of the antiretroviral medication nevirap-
ine in the perinatal period, and elective ce-
sarean delivery.7-12 Interventions that pre-
vent transmission of HIV infection to
children have prompted recommenda-
tions to test women early in pregnancy and
offer such interventions to those who are
infected. The US Public Health Service,
Washington, DC, recommends that health
care providers counsel and encourage all
pregnant women to undergo testing for
HIV.1 Furthermore, such testing is to be
voluntary for women and should ideally
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be done at the first prenatal care visit.
Physicians need to emphasize the
importance of HIV counseling for
pregnant women, understand the
methods used for testing pregnant
women for HIV, be familiar with
treatment strategies to prevent the
vertical transmission of HIV, and
be cognizant of the pitfalls of HIV
testing.

As a consequence of the in-
creased effort for prenatal screen-
ing for HIV, more women at low risk
for infection are being tested. Since
pregnancy itself can on occasion
cause a false-positive HIV test re-
sult, the PPV of HIV testing will be
reduced as more low-risk women are
screened. In most cases, this type of
false-positive result will yield a
positive enzyme-linked immuno-
sorbent assay (ELISA) and an inde-
terminate Western blot (WB) con-
firmatory test. Sometimes these
results are misinterpreted as evi-
dence of infection, when often the
person is not infected. This article
addresses issues related to such am-
biguous or indeterminate HIV test
results occurring in pregnant women
and provides a protocol for discrimi-
nating between false- and true-
positive tests. This will assist clini-
cians in counseling patients about
HIV test results.

HIV SEROLOGIC TESTING

The standard procedure for HIV test-
ing includes a screening test, the
ELISA, or enzyme immunoassay.
The ELISA tests for antibodies pro-
duced against one or more HIV pro-
tein. Most laboratories use commer-
cially available ELISA kits. The result
from the ELISA is a color reaction,
the density of which is based on the
degree of antibody-antigen reac-
tion. A colorimeter measures the
strength of the color. The test re-
sults are reported as positive (reac-
tive) or negative (nonreactive) de-
pending on whether the result is
above or below a standardized color
intensity used as a cutoff value. The

ELISA tests for HIV have improved
in sensitivity and specificity after sev-
eral generations in the develop-
ment of materials and techniques. A
1995 analysis of 6 available ELISA
test kits showed that all were 100%
sensitive with specificities of 94.6%
to 100%.13 Numerous articles cite
sensitivities exceeding 98%.13-19

A strongly reactive ELISA re-
sult is more likely to indicate that the
person is infected (true-positive re-
sult) than a weakly reactive re-
sult.16,17 The ELISA screening test is
inexpensive and is designed with a
low threshold so that few infected in-
dividuals will be missed. However,
like other screening tests, it will also
capture some uninfected individu-
als. This is especially a problem when
testing is expanded from a high-risk
population to a large low-risk popu-
lation.18 The PPV of the ELISA test
has been reported to be as low as 2%
for a weakly reactive ELISA result in
a low-risk population and as high as
99% for a strongly positive ELISA re-
sult in a high-risk population.14 Ex-
panding the test population to in-
clude more low-risk people can be
expected to result in a proportion-
ate increase in false-positive test re-
sults and to decrease the PPV. False-
positive ELISA test results can be
caused by alloantibodies resulting
from transfusions, transplantation, or

pregnancy,13,19,20 autoimmune disor-
ders,13,15,20 malignancies,15,19 alco-
holic liver disease,15,19,21 or for rea-
sons that are unclear.

A positive ELISA screening test
result must be followed by a more
specific confirmatory antibody test.
Ideally, a confirmatory test will sepa-
rate the infected from the unin-
fected individuals. The most com-
mon confirmatory method for HIV
is a WB test. Other confirmatory
methods such as immunofluores-
cence assay22 or radioimmunopre-
cipitation assay23 are occasionally
used. Several WB assay kits are com-
mercially available. Viral proteins
(antigens) and patient’s antibodies
combine to form visible “bands” in
the WB test. The discrete bands are
interpreted using one or more sets
of published guidelines given in
Table 1.24,25 Using these guide-
lines, laboratories will typically re-
port that the WB results are posi-
tive, negative, or indeterminate.
Typically, a serum sample that is
positive by one set of guidelines will
be positive by the other guidelines
as well; however, there may be ex-
ceptions.24,25

The WB is not used as a screen-
ing tool because it is costly when used
in this manner and because when
used for screening, it yields an un-
acceptably high percentage of inde-

Table 1. Minimal Criteria for a Positive Human Immunodeficiency Virus
Western Blot Test Result by Certifying Organizations

Organization
Western Blot

Test Result Criteria
Minimum No.

of Bands

American Red Cross, Washington, DC At least 1 band from each gene
product group: gag, pol, and env*

3

Association of State and Territorial
Public Health Laboratory
Directors/Centers for Disease
Control and Prevention, Atlanta, Ga

Any 2 of the following: p24,† gp41,†
or gp120/160

2

Consortium for Retrovirus Serology
Standardization, Davis, Calif

p24 or p31 and either gp41 or
gp120/160

2

World Health Organization, Geneva,
Switzerland

2 env bands ± gag or pol 2

*gag (viral core antigens p55, p24, and p17), pol (viral reverse transcriptase 66/51 and p31), and env
(viral envelope antigens gp160, gp120, and gp41) are virally encoded classes of proteins that may form
bands on Western blot tests in the presence of a specific antibody.

†The designations p (protein) and gp (glycoprotein) are combined with the molecular size in
kilodaltons.
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terminate results (10%-49%).15,18,25,26

When used as a confirmatory test fol-
lowing a positive result from ELISA,
the WB is quite effective at identify-
ing infected individuals from high-
risk populations. A positive WB test
result must meet at least the mini-
mum criteria, typically 3 or more
bands.24,25,27 However, it is possible
for 2 bands to be interpreted as posi-
tive by some criteria. A negative WB
test result is one in which no bands
are present. An indeterminate test re-
sult will have 1 or more bands pre-
sent, but fewer than needed to meet
the assay criteria for a positive test re-
sult, or it will have bands that do not
align with those in the positive con-
trol.24,25,27,28

In the early weeks or months
following the onset of HIV infec-
tion, the WB test may be indetermi-
nate owing to the initial appearance
of antibodies since different viral pro-
teins appear at different times. Some
women with indeterminate test re-
sults have been infected and have
transmitted HIV to their infants.29

Also, in late-stage AIDS, a patient may
have a failing immune system with
impaired antibody production. The
WB may revert to indeterminate or
even negative results.14,30,31 Such late-
stage cases are not likely to present
a serious problem for the physician
attempting to sort out an ambigu-

ous pregnancy-related test, espe-
cially since late-stage patients are typi-
cally symptomatic.

Ideally, the laboratory will list
the number and identities of bands
present (Table 2). It is possible for
serum to be positive by one set of cri-
teria and indeterminate by an-
other.24,25,27 Additionally, a person
who is not infected may on occasion
have an HIV test result that meets
positive criteria for both ELISA and
WB tests. In these uncommon in-
stances, the WB result will usually
show 2 bands, the weakest criteria for
a positive test result. In rare cases, an
uninfected person may even have
more than 2 bands present.28 The WB
criteria (Table 1) used to define a posi-
tive test result were originally de-
signed for use with high-risk indi-
viduals to capture early-stage
infections in individuals with few an-
tibodies present.19,27 For lower-risk
populations, these tests can be prob-
lematic. A woman who receives in-
determinate WB test results needs
guidance on how test ambiguity will
be resolved and recommendations re-
garding treatment in the interim.

HOW TO PROCEED WITH AN
AMBIGUOUS TEST RESULT

The physician should wait for both
the ELISA and WB test results be-

fore the diagnosis of infection is
made. An algorithm is provided to
help physicians evaluate positive,
negative, or indeterminate WB test
resu l t s in pregnant women
(Figure
). When confronted with an
indeterminate WB test result, the
gestational stage is an important
starting point. In the first and sec-
ond trimesters, there is less ur-
gency to begin treatment than in the
third trimester. At this stage of preg-
nancy, a polymerase chain reaction
(PCR) test for viral nucleic acid se-
quences should be performed us-
ing the PCR-DNA method. Some
laboratories may offer only viral load
tests such as the PCR-RNA method,
which is typically used to follow the
course of HIV disease by measur-
ing the amount of virus produced in
an infected person. It is reasonable
to use this method as a diagnostic
tool as well, but at present, the PCR-
DNA is considered the method of
choice.

A positive PCR test result con-
firms infection, and appropriate
counseling and therapy, including
the ZDV protocol, should be of-
fered. A negative PCR test result in-
dicates that infection is highly un-
likely, and ZDV treatment does not
need to be initiated. After an initial
negative PCR result, performing the
ELISA and WB tests at 3-month in-
tervals will resolve any linger-
ing doubt about the patient’s HIV
status. Most patients who are in-
fected will have clearly positive WB
results by 3 months after the initial
indeterminate test result.27 If the WB
remains indeterminate after 6
months, the patient is not infected
and no further testing is neces-
sary.27,28 Often such test results re-
vert to negative within a few weeks
or months after delivery.

In the third trimester, rapid de-
cisions regarding treatment are nec-
essary. The physician should re-
view risk factors for HIV, gauge the
estimated time until delivery, and de-
termine the laboratory turn-
around time for a PCR test. The am-

Table 2. Human Immunodeficiency Virus (HIV) Proteins That Are Available
to Form Antigen-Antibody Bands on HIV Western Blot Tests

Band* Gene Characteristics

gp160† env An outer membrane glycoprotein (envelope). Binds with CD4 receptor.
A complex of gp120 and gp41.

gp120 env The outermost portion of the gp160 outer membrane glycoprotein.
p66 pol A form of the reverse transcriptase enzyme.
p55 gag A structural protein comprised of the final p17 and p24 structural protein

products.
p51 pol Another form of the reverse transcriptase enzyme.
gp41 env The portion of the outer membrane gp160 glycoprotein that spans the viral

membrane and anchors gp120 to the membrane.
p31 pol The integrase enzyme.
p24 gag Structural core protein.
p17 gag Structural core protein.

*There are numerous other viral proteins that are nonantigenic or too small to appear on the blot.
†The number represents the molecular weight of the protein in kilodaltons. p indicates protein;

gp, glycoprotein.
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