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Abstract
Objective: The Government of Uganda recommends the serial HIV rapid testing algorithm where weakly reactive
results on any of the three: Determine, Statpak and Unigold are interpreted as positive. We assessed the proportion of
weak positive (WP) rapid results against confirmed results.
Methods: We generated cross tabulations using Stata 3.0 to compare the WP rapid test results on each kit in the
algorithm against final results on EIA/PCR to assess the proportion of samples confirmed to be HIV negative on ELISA
and/or qualitative DNA PCR. We also generated Positive Predictive Values (PPV) to find the proportion of results that
were true positives.
Results: A total of 231 weak positive (WP) results were selected. 71 were WP on Determine HIV1/2, 149 on
Statpak and 11 on Unigold. We found that 35.2% of the WP results on Determine were confirmed Negative by EIA/PCR
test with a Positive Predictive Value (PPV) of 64.8%, 80.5% of WP on Statpak were confirmed negative with a PPV
of 19.5% while 63.6% of the WP on Unigold were confirmed negative with a PPV of 36.4%. When using the National
serial rapid HIV testing algorithm, WP on both Determine and Statpak are scored as positive. However, we found that
out of the 11 WP on both Determine and Statpak for screening and confirmatory tests respectively, 45.5% returned a
final negative result with a PPV of 54.5%.
Conclusion: Since point of care results are interpreted following manufacturer’s instructions, a substantial
proportion that would have been scored as positive end up with Negative results. WP screening results whether using
parallel or serial testing algorithm, need to be confirmed by EIA or PCR before results are finalized. This calls for a reevaluation of the national algorithm that considers WP scores instead of what is instated in the kit insert.
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negative on the confirmatory test should be subjected to a nationally
approved third test (tie-breaker). The outcome on the tie breaker is
declared as final test result.

Introduction

Parallel testing algorithms

HIV testing can be conducted for diagnosis, surveillance or blood
screening [1] and the selection of HIV testing approaches vary between
country’s policies.

Parallel testing means that two different rapid HIV tests are applied
concurrently (in parallel) to the same blood sample. Samples which
show HIV- positive results on both tests are reported as positive while
samples which show HIV-negative results on both tests are reported
as HIV negative. Samples which show positive results on one test and
negative on the other are subjected to a third test (tie breaker test). The
outcome on the tie breaker is recorded as the final test result.

HIV counseling and testing (HCT) based upon point of care rapid
testing is crucial for improving awareness and initiating treatment.
Other methods such as ELISA or WB and qualitative PCR are more
expensive and complex, requiring laboratory facilities [2,3]. In SubSaharan Africa, it is estimated that less than 40% of persons know their
HIV status [4].
There are two common algorithms for HIV rapid testing namely
serial and parallel, however serial is recommended for public health use
while parallel is reserved for research settings [5,6].

Serial testing algorithms
In serial testing, two different rapid tests are applied one after
another. Each blood sample is subjected to one rapid test (screening
test), and if it is negative, it is reported as HIV negative. But if the test
result is positive, it is subjected to a second rapid test (confirmatory
test). If the second rapid test is positive the blood sample is reported as
positive. Samples that show positive results on the screening test and
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The Ugandan Ministry of Health (MOH) recommends a testing
algorithm in which Determine HIV1/2 is used as the first screening
test, If this initial test is positive, Statpak is used as the confirmatory
test and Unigold is used as a tie breaker in case of discordant results.
Samples scoring as Weak Positive (WP) on both Determine and Statpak
are considered as positive.
We assessed this algorithm by comparing WP results on all three
rapid tests with results of ELISAs (EIA) or/and qualitative DNA PCR
to find out the proportion of the samples that test positive. Previous
studies revealed that challenges to rapid test include test sensitivity and
the subjective interpretation of weakly reactive results at the point of
care [7]. The Ugandan MOH defines a sample to be reactive if two lines
of any intensity of bands appear in both the control and the patient area.
This is clearly stated in the Standard Operating Procedure (SOP) for
Health laboratory services by Central Public Health Labs first edition
Nov, 2008 (Unpublished).

Location

Confirmed

Determine

Statpak

Unigold

Totals

HIV results

N

%

n

%

n

%

N

%

Positive

46

64.8

29

19.5

4

36.4

79

34.2

Negative

25

35.2

120

80.5

7

63.6

152

65.8

Total

71

100.0

149

100.0

11

100.0

231

100.0

Table 1: Weakly reactive samples on the three rapid testing kits assessed on ELISA/
Qualitative PCR.
Confirmed HIV Results
Positive

Determine and Statpak
N

%

6

54.5

Negative

5

45.5

Total

11

100.0

Table 2: Weakly reactive samples on both Determine and Statpak testing kits
assessed on ELISA/qualitative PCR.

Weakly reactive results on statpak

The study was conducted in Rakai district which is located in
southern Uganda.

From this study, out of the 149 sample with Weak Positive HIV
results on Statpak, 80.5% were confirmed to be Negative as shown in
Table 1 and the PPV was 19.5%.

Sample size

Weakly reactive results on Unigold

A purposive sample from 231 sample test results was selected from
the Rakai Community Cohort Study (RCCS) because they had a WP
result on Determine, Statpark or Unigold between July, 2013 and April
2015. This included 71 WP results on Determine, 149 WP results on
Statpack and 11 WP results on Unigold.

As seen in Table 1 above, out of 11 WP samples on Unigold, 63.6%
were confirmed to be HIV negative and PPV was 36.4%.

Inclusion criteria
y

A selected result must have a weak positive result on one or
more rapid tests.

y

The sample must have a final result confirmed by ELISA or
qualitative DNA PCR.

Testing procedure
At the point of care, a parallel testing algorithm on rapid HIV
using Determine and Statpak is followed where concordant positive
or negative results end the testing, while discordant results are further
tested on Unigold as a tie-breaker.
All results scored as weakly reactive (With bands of low intensity)
are subjected to two ELISA. The final results were confirmed if ELISA
results were concordant. In case of discordance between the two ELISAs,
a qualitative DNA PCR test was performed as the gold standard.

Results and Discussion
We generated cross tabulations of the sero-rapid test results against
the confirmed EIA/PCR test results to assess the proportion of weak
positives that were positive or negative on EIA/PCR. The analysis
was done to evaluate independently the proportion of WP results
on Determine, Statpak or Unigold that returned Negative results.
Additionally, we evaluated the WP results on both Determine and
Statpak which were confirmed by EIA/PCR. This is because Samples
scoring as WP on both Determine and Statpak would eventually score
as positive. The results are as seen in Tables 1 and 2 below.

Weakly reactive results on determine
Out of the 71 weakly reactive rapid HIV test results on Determine,
35.2% were confirmed to be HIV Negative (Table 1). The positive
Predictive value (PPV) was 64.8%.
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Weakly reactive results on both determine and Statpak
The final results of ELISA/PCR for the weakly reactive samples on
both Determine and Statpak revealed that 45.5% were actually negative
and the PPV was 54.5% as shown in Table 2 below.

Conclusion
This study shows a high potential for false positive results from
point of care since rapid tests are interpreted as per manufacturer’s
insert.
Precious studies have shown that Determine has a low specificity
(85.2%, positive predictive value 67.3%) due to false-positive results
with weak-positive bands [8]. This result is in agreement with the
findings from this study in which 35.2% of the WP results were
confirmed to be HIV negative and PPV was 64.8%.
It is recommended that the tie-breaker algorithm should be
abandoned in favor of WHO recommended serial or parallel algorithms
and to interpreted the weakly reactive samples as indeterminate results
[6,9]. For all the three test kits with WP assessed in this study, we concur
with this recommendation since WP bands were disproportionately
negative especially with Statpak.
The MOH algorithm can therefore be improved upon by considering
the intensity of the bands/bars while interpreting HIV positive results
on all HIV rapid test kits other than presence of any band/intensity as
indicated by the MOH.
In another study conducted in the Rakai district of Uganda, when
weakly reactive samples were considered as positive, the sensitivity was
suboptimal (97.4%-95% CI: 96.1–98.4) [5].
Whenever there is a WP result on rapid test screening using either
the parallel or serial testing algorithm, a PCR/EIA test should be run to
confirm the HIV results. The current Ministry of Health policy which
classifies WP results on rapid test kits as positive should be considered
as indeterminate.
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This research indicates that up to 35.2% of WP results on Determine
and 80.5% of WP on Statpak are HIV negative. Therefore, Statpak is
a weaker test kit to confirm positive (or WP) results on Determine.
Where results scored as WP on both Determine and Statpak, the PPV
was 54.5%.
There is need to evaluate this national algorithm so that all samples
that score as WP on rapid HIV test kits are confirmed by ELISA/PCR
before results are issued to clients.

Limitations
The study was based on small numbers. However, the results suggest
that rapid test algorithms require additional validation and potentially
a redesign, as well as confirmation by EIA or PCR, in order to avoid
issuing out false positive HIV results.
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