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Two rapid human immunodeficiency virus (HIV) screening assays, HIV TRI-DOT and HIV-SPOT were
compared with standard enzyme-linked immunosorbent assays according to a testing algorithm. Sensitivities
and specificities in the real-time evaluation were 99.5 and 99.9% for TRI-DOT and 98.2 and 99.7% for HIV-
SPOT, respectively. These two tests are suitable for use where facilities and laboratory expertise are limited.

Infection with human immunodeficiency virus (HIV), which
causes AIDS, has become a worldwide epidemic since its first
documentation in 1981, and it is a major public health concern
for all countries (3, 6, 12, 16). Diagnosis of HIV infection is
important for prevention and patient management (9, 17).
Several different assays are presently available for the de-
tection of specific antibodies to diagnose HIV type 1 (HIV-1),
HIV-2 or combined infection (13). The disadvantages of the
enzyme-linked immunosorbent assay (ELISA) are the need for
well-trained technical manpower, appropriate equipment, and
batch testing (18). In a developing country such as India, tech-
nical support is not available in most of the peripheral hospi-
tals and blood banks. The number of samples screened per day
is usually small, and facilities for ELISA are not cost-effective.
There is also a need to establish voluntary counseling and
testing (VCT) facilities as part of the HIV infection prevention
strategy. In these situations, tests need to be simple and rapid
(1,2, 4, 7). We estimated the accuracy indices of two rapid HIV
tests (HIV TRI-DOT and HIV-SPOT).

Blood samples were received in our laboratory from patients
who were to undergo emergency high-risk procedures or from
the delivery room of the Obstetrics Department at the Chris-
tian Medical College Hospital (a tertiary-care hospital) at Vel-
lore in India. The HIV antibody testing was done with the sole
purpose of ensuring better patient handling; the required med-
ical or surgical treatment was never withheld from any patient.
In our hospital, a general consent is obtained for all inves-
tigations, including blood tests. Hospital policy is to refer
HIV-positive individuals to the infectious-disease clinic, where
counseling services are offered.

A total of 11,702 routine hospital-based samples were re-
ceived for rapid HIV antibody testing from September 1997
through November 1998. The HIV TRI-DOT kit (J. Mitra &
Co. Ltd., New Delhi, India) was used for testing 9,312 samples,
and the remaining 2,390 samples were tested by HIV-SPOT
(Gene Labs Diagnostics, Singapore). The two kits used are
immunodot assays and detect antibodies to both HIV-1 and
HIV-2. Kit protocols were strictly followed in carrying out the
tests, and the technicians who performed these tests were ad-
equately trained. The results were available in 10 min.

The algorithm used for specimen testing is shown in Fig. 1.
One of three World Health Organization (WHO)/Joint United
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Nations Progamme on HIV/AIDS (UNAIDS-approved ELISA
kits of equivalent performance, DETECT HIV (BioChem Im-
munoSystems Inc., Montreal, Canada), INNOTEST (Innoge-
netics N.V., Zwijnaarde, Belgium), or UBI (United Biomed-
ical, Inc., Hauppauge, N.Y.), was used as the first microwell
ELISA (ELISA-1). All the rapid-test-negative samples were
tested by ELISA-1 in a single well; singleton testing is recom-
mended for serum screening by these kits. All rapid-test-reac-
tive samples were tested in duplicate wells by ELISA-1. All
rapid-test- or ELISA-1-positive samples were tested by a sup-
plementary third-generation EIA (ELISA-2) (Abbott Labora-
tories, North Chicago, Ill.). When there was a discrepancy
between results of a rapid test and ELISAs or between
ELISA-1 and ELISA-2 results, a WHO-UNAIDS-approved
immunoblot kit (HIV Blot 2.2 [Gene Labs Diagnostics] or
Line Immuno Assay [Innogenetics N.V.]) was used, and this
result was taken as the final result for categorizing the sample.

No attempt was made to discriminate between HIV-1 and
HIV-2 infections. Since this was a real-time evaluation, com-
parisons were performed with the ELISA kits used at the
laboratory at the time the rapid assay was performed. During
this period, three different ELISA-1 kits were used at differ-
ent times. The “gold standard” (infected or uninfected status)
was determined by concordant results between ELISA-1 and
ELISA-2. In the case of discordance between the rapid tests
and/or ELISAs, the immunoblot results were taken.

Of the 9,312 samples tested by TRI-DOT, 210 were reactive.

TABLE 1. Results of discordant samples in rapid tests, ELISA-1,
ELISA-2, and immunoblot analysis

No. of results” by:

Rapid test
and result ELISA-1 ELISA-2? Immunoblot®
n
) Pos. Neg. Pos. Neg. Pos. Neg. Indeterminate
TRI-DOT
Reactive (16) 0 16 1 15 0 13 1
Negative (20) 18 24 5 14 1 15 3
HIV-SPOT
Reactive (10) 0 10 1 9 0 7 3
Negative (2) 1 14 2 0 1 1 0

“ Pos., positive; Neg., negative.

> One sample was not tested by ELISA-2.

¢ Three samples were not tested by immunoblot.

@ These samples showed visible color in the assay although results were below
the cutoff, so they were tested by ELISA-2.
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TABLE 2. Comparison of the rapid tests with final results

Rapid test No. of true No. of true - " . , s e
and result positive results negative results Sensitivity (%) Specificity (%) PPV (%)" NPV (%)
TRI-DOT 99.5 (96.7-100) 99.9 (99.7-99.9) 93.7 (89.3-96.5) 100 (99.9-100)
Positive 1944 13¢
Negative 14 9,097%
HIV-SPOT 98.2 (89.0-99.9) 99.7 (99.4-99.9) 88.5(77.2-94.9) 100 (99.7-100)
Positive 544 7¢
Negative 14 2,325¢

“ Values in parentheses are 95% confidence limits.
& PPV, positive predictive value.

¢ NPV, negative predictive value.

4 Concordant with two ELISAs.

¢ Discordant between rapid test and ELISA-1 and/or ELISA-2, immunoblot negative.

/Immunoblot-proven ELISA-1- and ELISA-2-reactive sample.
& Concordant with ELISA-1.

Among the reactive samples, 194 were concordant with the
results of the two ELISAs and 16 were discordant. Twenty
TRI-DOT-negative samples showed discrepant results in the
ELISA. Among the 2,390 samples tested by HIV-SPOT, 64
were reactive. Fifty-four reactive samples gave concordant re-
sults in the two ELISAs; the remaining 10 were discordant.
Among the samples negative by HIV-SPOT, two were discor-
dant with ELISAs. Details of samples that gave discordant
results are shown in Table 1.

The accuracy indices of TRI-DOT and HIV-SPOT results
are given in Table 2. Seven samples with indeterminate results
by the immunoblot test and discordant ELISA results were
removed from the analysis. There were no ELISA-1- and -2-
discordant but immunoblot-positive samples. One each of the
TRI-DOT- and HIV-SPOT-negative samples was reactive by
both ELISAs and was found to be positive for HIV-1 by im-
munoblotting. The sample that was negative by HIV-SPOT

SAMPLE

ID TEST

POSITIVE NEGATIVE

ELISA-I (single well)

POSITIVE GATIVE
(FINAL RESULT)
ELISA-I (duplicate wells)
POSITIVE NEGATIVE
ELISA-II ELISA-TT
POSITIVE NEGATIVE  POSITIVE NEGATIVE
(FINAL RESULT)

IMMUNOBLOT (FINAL RESULT)

FIG. 1. Testing algorithm followed during the study, adapted from WHO/
UNAIDS recommendations.

was positive by TRI-DOT, while the sample that was negative
by TRI-DOT was negative by HIV-SPOT as well. The differ-
ence in reactivity between these two rapid tests may be due to
the difference in the epitopes of the recombinant antigen used
in the formulation of these tests.

The accuracy indices of these two rapid tests were found to
be satisfactory in comparison to concordant test results with
ELISAs and/or immunoblotting in cases of discordant samples.
The rapid tests have advantages such as ease of use, minimal
training required for the user, easy interpretation, and a long
shelf life. These tests can be done with a short turnaround
time, avoiding the delay incurred in batching. Thus, rapid tests
can be used as an alternative to ELISAs in small peripheral
hospitals, blood banks, and VCT centers which lack facilities
and skilled technicians. Our study has helped in the real-time
evaluation of these rapid tests in an area of moderate preva-
lence (1.7%) of HIV infection (14). There are several reports
of evaluations of certain rapid assays, often with a small panel
of samples; only a few are field studies. The accuracy indices of
all those kits were close to 100% (5, 10, 11, 15, 19). However,
there are only a very few reports on real-time evaluations with
hospital-based samples (8). WHO previously evaluated the two
kits used in the study reported here only on serum panels. To
our knowledge, there is no report of such an evaluation of
these kits on a large sample from any area. This study adds the
valuable perspective of a user, especially in light of the WHO/
UNAIDS recommendations (18) for the use of simple, rap-
id tests to facilitate the expansion of VCT centers towards
strengthening strategies for prevention of HIV infection.

We thank the National AIDS Control Organization (India) for sup-
plying some of the kits used in this study.
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