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Abstract

The objective of the study was to evaluate the validity of the HIV testing algorithms used at S.
Mary's Hospital Lacor (Gulu district, North Uganda) for research, diagnosis and surveillance. The
validity of a new testing algorithm based on rapid tests for research and diagnosis was determined
by testing 560 samples from the antenatal clinic at Lacor Hospital and using the old ELISA algo-
rithmasa gold standard. The validity of a new testing algorithmfor HIV surveillance, assuming the
previously used Wellcozyme as a gold standard, was determined using 360 samples from the same
antenatal clinic. Using the old ELISA algorithm as a gold standard, the new rapid test algorithm for
diagnosis and research has a sensitivity of 90.6% and a specificity of 98.8%, yielding an accuracy
rate in correctly classifying the results of 96.6%. In comparison to the Wellcozyme kit, the new
testing algorithm for HIV surveillance has a sensitivity of 77.3% and a specificity of 96.8%, with no
difference in the prevalence of HIV infection between the two testing schemes.The two testing algo-
rithms evaluated in this study show good performances according to the purposes of their use. It is
important that before full introduction of new HIV testing kits and algorithms into a setting, field
evaluation studies are carried out to determine their validity.

I ntroduction

Testing for HIV infection has been carried out in St
Mary's Hospital Lacor, Gulu, since 1993. It is carried
out for diagnostic purposes, mainly as part of
Voluntary Counselling and Testing (VCT), for HIV
surveillance among antenatal attendeesand for research
purposes. Since 2000, HIV testing has also been
provided for pregnant women attending the
programme for the Prevention of Mother To Child
Transmission (PMTCT). In recent years, the HIV
testing process at Lacor Hospital has undergone two
changes. First, as in many African health care
settings, new diagnostic algorithmsbased on HIV rapid
tests are increasingly used for VCT and other
diagnostic purposes. Second, since HIV Wellcozyme
ELISA kit used previoudly for HIV surveillanceis no
longer commercially available, anew testing algorithm
has been used for this activity. This is the same

utilised at national level, in accordance with
indicationsby WHO/UNAIDSfor HIV-surveillancein
areas with prevalence less than 10% (WHO/UNAIDS,
1997).

In comparison with the ELISA-based agorithms used
in the past, when clients and patients would have to
wait up to 3 weeks to receive their results, algorithms
based on rapid tests provide test results in arelatively
short time. This increases the proportion of patients
who receivetheir resultsand learn their HIV serostatus,
and optimises available resources because it requires
little equipment and can be performed on single
samples (Respess et al., 2001). However, the
diagnostic performance of rapid testing needs to be
evaluated in field conditions before it can be
considered for diagnostic and research purposes. The
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performance of the new testing algorithm for HIV
surveillance also needs to be evaluated before
considering it as a valid alternative to the now-
discontinued Wellcozyme EL I SA kit formerly used for
HIV surveillance.

In recent years, severa studies aimed at evaluating
the performance of different HIV diagnostic kits and
algorithms have been jointly conducted by the Italian
Istituto Superiore di Sanita, the Uganda Laboratory
for HIV Reference & Quality Assurance and the
Laboratory of Serology of the St. Mary's Hospital,
Lacor. The main objective of these studies has been to
evaluate the validity of new HIV testing algorithmsin
order to identify the most reliable and affordable
strategy to obtain valid results for research, diagnosis
and surveillance.

Materials and methods

Between July 2001 and September 2002, a total of
560 serum samples collected from the Lacor
Hospital's antenatal clinic (ANC) were anonymously
tested for the presence of HIV-1 infection with
different HIV testing algorithms (Table 1). Left-over
sera from the routine syphilis test were used for HIV
testing after having removed any identifier.

gold standard, on 560 samples from the ANC.

Until 2001, serum samples selected for HIV surveil-
lance weretested with the Wellcozyme ELISA kit only.
The new agorithm for HIV surveillance requires that
all samplestesting positivewith Murex HIV 1.2.0 EIA
are re-tested with the Recombigen HIV-1/HIV-2 EIA
and those testing negative are finally tested with the
SD Bioaline rapid test. The validity of the new algo-
rithm for HIV surveillance have been evaluated by
comparing its performances with that of the
Wellcozyme ELISA test, assumed as a gold standard,
on 360 ANC samples.

Sensitivity, specificity, positive and negative
predictive values, accuracy (percentage of samples
correctly classified as positive or negative) and
differences in prevalence estimates have been used to
evauate the validity of the newly introduced testing
agorithms.

Results
Table 2 shows the comparison between the old ELISA

and the new rapid test HIV algorithms used for
research, VCT and other diagnostic purposes.

Table 1. Time of testing, patients groups and number of tested patients by HIV testing algorithms

Number of performed tests

Diagnosis and Research Surveillance
Period Patients Rapidtest  Old ELISA New  Old Wellcozyme
Group (No) algorithm agorithm agorithm ELISA
July 2001 ANC (200) 200 200 200
April 2002 ANC (180) 180 180 180 180
July 2002 ANC (180) 180 180 180 180

In the old ELISA algorithm used for diagnosis and
research all samples testing positive with Wellcozyme
HIV-1 EIA were re-tested with the Recombigen HIV-
V/HIV-2 EIA and those testing negative - i.e., when
there was a discrepancy between the results of the
first two tests -were finally tested with Western Blot.
The rapid test algorithm requires that all samples test-
ing positive with Capillus are re-tested with the
Serocard rapid test and those testing negative finaly
tested with the Multispot rapid test. We evaluated the
validity of the rapid test algorithm for diagnostic and
research purposes by comparing its performance with
those of the old ELI1SA-based algorithm, assumed as

TheHIV prevalence according to the EL1SA algorithm
is 9.6% [95% confidence interval (Cl): 7.3-12.4] and
the HIV prevalence according to the rapid test algo-
rithm is exactly the same [9.6% (95% ClI: 7.3-12.4)],
with a relative difference of 0.0%. Using the ELISA
algorithm asagold standard, the sensitivity of therapid
test algorithm is 90.6% (95% Cl: 78.6-96.5) and its
specificity is 98.8% (95% ClI: 97.3-99.5). The posi-
tive predictive value is 88.9% (95% Cl: 76.7-95.4)
and the negative predictive value is 99.0% (95% ClI:
97.5-99.6). The accuracy in correctly classifying the
results is 96.6% (95% Cl: 94.8-97.9).
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Table 2: Results of the algorithm based on rapid tests compared with those of the old algorithm based on ELISA

tests for diagnosis and research

ELISA algorithm

Positive Negative  Undetermined Total
Rapid test algorithm Positive 48 6 0 54
for research and diagnosis  Negative 5 493 8 506
Total 53 499 8 560

The comparison between Wellcozyme ELISA and the
new testing algorithm used for HIV surveillance pur-
poses is summarized in table 3.

Table 3: Results of the new algorithm for surveillance
compared with those of the Wellcozyme ELISA test

Wellcozyme ELISA
Positive Negative Total

New algorithm  Positive A 10 v\
for surveillance Negative 10 293 308
Total v\ 308 32

The HIV prevalence according to the Wellcozyme
ELISA was 12.5% (95% Cl: 9.2-16.4), and the HIV
prevalence according to the new a gorithm was 12.5%
(95% Cl: 9.2-16.4), with arelative difference of 0.0%.
The sensitivity was 77.3% (95% CI: 61.8-88.0), the
specificity was 96.8% (95% Cl: 93.9-98.3), the posi-
tive predictive value was 77.3% (95% ClI: 61.8-88.0)
and the negative predictive value was 96.8% (95%
Cl: 93.9-98.3). The accuracy in correctly classifying
the results was 94.3% (95% CI: 91.4-96.5).

Discussion

The rapid test algorithm versus the ELISA agorithm
provides valid results when samples tested as unde-
termined with the ELISA agorithm (gold standard)
are excluded from the calculation of sensitivity,
specificity and positive and negative predictive val-
ues. The accuracy of the rapid test algorithm is about
97% in correctly classifying the samples. As shown
in other studies, HIV testing based on rapid tests is
ableto increase the proportion of individual sreceiving
their HIV test results, so improving the performances
of programmes aimed at promoting VCT and access
to PMTCT programmes (Maonzaet a ., 2003; Kassler
et al., 1998; McKenna et al., 1997). The rapid test
algorithm provides a good alternative to the ELISA
algorithm because it is possible to process a small
number of testsat atime and to obtain HIV resultsis
a short time. Rapid tests are also easier to use than

ELISA kits, which require training, power supply, and
more el aborate equipment like microplate readers. Thus
the HIV testing algorithm based on rapid tests per-
formed well compared to the EL1SA-based algorithm,
suggesting that it could be used for both diagnostic
and research purposes in this setting.

In our knowledge, there are no other studies that have
evaluated the performance of the specific HIV testing
algorithm considered in our study. However, several
field studies have shown that rapid test kits and algo-
rithms are valuable methods for HIV testing, espe-
ciadly in resource-constrained settings, where the ac-
cess to laboratory infrastructures and trained labora-
tory staff is limited (Rouet et al., 2004; Phili et al.,
2002; Kassler et al., 1998; Andersson et d., 1997).

The new algorithm used for HIV surveillance since
the year 2002, which is mainly based on ELISA tests,
yielded a prevalence estimate that is identica to that
obtai ned with the Wellcozyme test alone. Although the
sensitivity of the new algorithm is only 77.3%, thus
making it as no appropriate for diagnostic purposes,
this does not affect the prevalence estimate, which is
the outcome measure of interest of HIV surveillance.
In general, using ELISA tests for HIV surveillance is
more convenient than using rapid tests when the local
infrastructures alows for it. This is mainly because
testing with the ELISA-system is less time-consum-
ing than testing with rapid tests when, as usually hap-
pens for HIV surveillance, a high number of samples
are processed at the same time. Furthermore, the ad-
vantage of having the test results available few hours
after blood drawing has not a sense in this context,
where testing is usually anonymous and test results
are not returned to clients.

In conclusion, as this and other studies show and as
recommended by UNAIDS/WHO, it is important to
have field evaluations of different kits and algorithms
(Aghokeng et a., 2004; WHO/UNAIDS, 2001). This
makes it possible to determine the most reliable and
affordable testing strategies for the context into which
the kits are introduced.
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