Development of a UK NEQAS Scheme
for HIV Point of Care Testing
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Introduction

The use of HIV point of care tests (POCT) is increasing rapidly in both laboratory
and other settings. These tests are often performed by non-laboratory trained
staff. At the present time there are no external quality assessment (EQA)
providers in the UK offering proficiency testing schemes for HIV point of care
testing. The aim of this study is to develop such an EQA scheme. Firstly, a
selection of the most widely used POCTs was selected and their performance
assessed using existing HIV positive serology EQA specimens. All assays
produced the correct results however intensity of results observed for the same
specimen differed greatly between POCT devices. The effect of various
sub-groups of HIV-1 serum samples on the HIV POCT assays was investigated
and no difference between the results on the POCTs was observed. Serum
specimens, two HIV-1, one HIV-2 and one HIV negative, were chosen and sent
to NHS laboratories and sexual health clinics for testing as part of a pilot EQA
scheme for HIV POCT. Results were excellent with 97% of participants reporting
correct results (n=20). The study highlighted a lack of awareness of EQA
particularly in non-laboratory settings although recommendations (ISO
22870:2006) are in place for the users of such devices. In conclusion, the need
for EQA for providers of POCTs is an integral part of ensuring reliability of results
and quality of care for the patient.

In the UK approximately one quarter of adults infected with HIV were undiagnosed in 20081 (fig. 1).
Testing for HIV at the point of care may increase the number of adults willing to take a HIV test as
the results are produced at the same time as testing. This would therefore reduce the risk of
transmission and allow anti-viral therapy treatment to begin earlier2.
HIV testing in sentinel GUM clinics: proportion of all heterosexual attendees
receiving an HIV test and proportion of HIV positive heterosexual attendees
remaining undiagnosed, UK: 1999-2008
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Figure 2. Obtaining sample for a POCT
using finger prick procedure
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Figure 3. OraQuick HIV POCT device
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• To investigate the various kits/assays available on the market
for HIV POCT

EQA has an important role in the quality assurance measures of every laboratory or
clinic as participation in an EQA scheme allows the user to monitor their own quality
assurance procedures and to readily identify and remedy any problems.
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• To determine the effects of various sub-groups of HIV-1 serum
samples on the HIV POCT assays
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At the present time there are no EQA providers in the UK offering proficiency testing
schemes for HIV point of care testing.

Figure 1. Data produced by the Health Protection Agency showing the percentage of
heterosexuals positive for HIV remaining undiagnosed in 2008 (n=83,000)

• To distribute, and report on, a pilot EQA scheme for HIV POCT
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Materials & Methods
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The use of HIV POCTs is rising in both the laboratory and other settings such as sexual
health clinics (fig. 2 & 3). The tests are often performed by non-laboratory trained staff
such as health care assistants or nurses. Interpretation of the test result is very
subjective and relies heavily on user expertise and knowledge of the test principles.
Adequate training and quality assurance procedures should be in place, as with any
other assay, to ensure reliable results3.
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UK NEQAS: UK National External Quality Assessment Service
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HIV Positive Specimens

HIV Assays

All specimens were heat inactivated at 56°C for 30 minutes and viral inactivation was fully
completed by adding 1% Tween 80.

All previously characterised serology specimens were re-tested using Genscreen ULTRA HIV-1/2
Ag/Ab EIA. The EIA results were used as a reference for POCT results.

First Set of specimens: 20 serology specimens, 16 HIV-1 and 4 HIV-2, were selected to
determine performance on POCTs.

From the feedback of a HIV point of care testing questionnaire sent to sexual health clinics across the
UK5 the most frequently used POCTs were identified and selected for this investigation:

All specimens had been previously characterised by Genscreen ULTRA HIV-1/2 Ag/Ab
EIA and INNO-LIA line assay to determine HIV group 1 or 2.

• Determine HIV-1/2 Ab (3rd generation)
• OraQuick Rapid HIV-1/2 Antibody Test
• INSTI HIV-1/2 Test.

One specimen confirmed negative for antibodies to HIV, HBsAg and HCV was also
included for testing.

Participants of the Pilot EQA
for HIV POCT
Participants were identified from the results of the
HIV POCT questionnaire and invited to participate in
the pilot scheme. Twenty responded and chose to
participate.
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In addition to the above tests the Determine HIV-1/2 Ag/Ab Combo 4th generation POCT was included
for testing (this became available October 2009).

Second Set of Specimens: Five molecular specimens of sub-groups B, C, G and
CRF02_AG were selected.

Reactive results on the POCTs were scored on the basis of colour intensity, 4+ strongest to +/- weakest.
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Results
A. Investigation of POCT kits using UK NEQAS HIV serology samples
● Effect of Viral Inactivation by Tween
80. Four specimens, three HIV-1 and one
HIV-2, treated with 1% Tween 80 were
tested in parallel with the same
non-treated specimens using Genscreen
EIA and all POCTs.
No effect was observed on the reactivity
of the specimens therefore all specimens
were inactivated in this way.
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Interestingly, the reactive signals observed were much stronger than the signals observed with the first set
of specimens. An example of the reactive signals produced can be seen in figure 5.
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● Performance: all specimens correctly
showed reactive results for HIV-1 and
HIV-2 antibody with all POCTs. However
7 out of 20 specimens showed weak
reactive results for HIV antibodies on
both INSTI and OraQuick kits including 3
of 16 HIV-1 and all four HIV-2
specimens. All specimens tested
negative for HIV p24 antigen (fig. 4).
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● Effects of Various Sub-groups of HIV-1 on HIV POCT assays. No difference was observed in the
reactive readings on the POCTs between sub-groups B (n=2), C (n=1), G (n=1) or CRF02_AG (n=1).
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Figure 4. Examples of reactive results of POCT kits. The red arrow indicates the control area
of the device and the blue arrow indicates the reactive result of the specimen.

SWEDEN

Figure 5. Comparison of reactive results on POCTs between HIV serology specimens (first set
tested) and HIV molecular specimens (second set tested)

B. Distribution of Pilot EQA Scheme for HIV POCT
● Specimens: Four specimens, two HIV-1, one HIV-2 and one HIV negative,
that produced the strongest reactive signals within the first set of serology
specimens were chosen for the pilot scheme.
● Participation in the study: Overall twenty responses were received and 18
sets of results were returned, 2 sets of results are pending as the
participants are awaiting test kits (fig. 6).
Summary of Participation
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Figure 6. The above graph summarises the participation in the pilot EQA scheme
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Figure 7. The number of POCTs performed by participants.

Conclusions & Discussion
● The investigation into the performance of the first set of HIV serology specimens on the POCTs
showed that there were no discrepancies between the previous characterised results and the
POCT results. However reactive results with the INSTI and OraQuick kits were very weak and
could lead to difficulties in interpretation.
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● Overall performance was excellent in this pilot scheme with 97% of
participants reporting the correct results. One participant reported an
indeterminate result for specimen 0216 using the INSTI HIV-1/2 Ab test and
one participant reported HIV p24 antigen positive for the negative specimen
0217 using Determine HIV-1/2 Ag/Ab Combo test (fig.8)

● Use of POCTS: the most popular kits used were Determine HIV-1/2 Ag/Ab
Combo, Determine HIV-1/2 Ab and INSTI HIV-1/2 Ab (fig. 7). Three participants
chose to test the samples using a combination of kits namely; Determine HIV-1/2
Ab & Uni-Gold HIV (n=1), Determine HIV-1/2 Ab & Immunocomb II HIV-1/2 Bispot
(n=1) and Determine HIV-1/2 Ag/Ab Combo and INSTI HIV-1/2 Ab (n=1).
Additionally one participant tested the specimens using Axsym HIV Combo and as
this is not a point of care test these results were not included in the analysis

● The investigation into the effects of various sub-groups of HIV-1 on the POCTs showed that the
sub-group had no effect on the outcome of the test and very strong reactive results were
observed. The difference in strength of the reactive results between the two sets of specimens is
being investigated.
● None of the specimens included in the study were positive for HIV p24 antigen; it is
recommended that p24 antigen positive material be sourced for future investigations as the use
of 4th generation POCT devices is becoming more widespread.

● Participant performance in this pilot scheme was excellent.
Constructive feedback was received from those who participated.
Overall there was a lack of awareness of EQA schemes within sexual
health clinics and the role the schemes had in this setting. For future
pilot studies it is recommended that further promotion of the scheme be
carried out at local and management level.
● The use of HIV point of care testing in diagnostic virology is expanding
rapidly. This study concludes that the need for external quality
assessment for providers of this testing is an integral part of ensuring
reliability of results and quality of care for the patient.
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Figure 8. The results reported by the participants of the pilot are shown in
the figure above.
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