ORIGINAL RESEARCH ARTICLE

An evaluation of the performance of OraQuick® ADVANCE
Rapid HIV-1/2 Test in a high-risk population attending
genitourinary medicine clinics in East London, UK

J Zelin FrcoG*, N Garrett MrcpPf, J Saunders mMrcrt, F Warburton msc$, J Anderson php, FrRepf, K Moir Ba
(Hons)*, M Symonds rRvN PGDMS™ and C Estcourt mp, FRcP* ** on behalf of the North East London Sexual
Health Network Research Consortium

*Barts Sexual Health Centre, Barts and The London NHS Trust, London EC1A 7BE; TDepartment of Sexual Health, Homerton University Hospital
NHS Foundation Trust, London E9 6SR; *Greenway Centre, Newham University Hospital NHS Trust, London E13 8SL; SJoint Research Office,
Bart’s and The London NHS Trust, Queen Mary’s School of Medicine and Dentistry, London E1 2AN; **Centre For Infectious Disease, Institute For
Cell And Molecular Science, Barts and the London School of Medicine and Dentistry, London E1 2AT, UK

Summary: To date, no data have been published on the use of OraQuick® ADVANCE Rapid HIV-1/2 Test (OraQuick) in the UK. We
report preliminary findings of an ongoing evaluation of OraQuick in UK genitourinary (GU) medicine clinics. A total of 820 samples
from patients in high-risk groups for HIV were tested with OraQuick and results were compared with standard HIV antibody testing.
HIV prevalence (enzyme immunoassay [EIA]) was 5.73%, sensitivity of OraQuick was 93.64% (95% CI 82.46-98.66%), specificity

99.87% (99.28-100%), positive predictive value 97.78% (88.27-99.94%) and negative predictive value 99.61% (98.87-99.92%). This
includes three false-negatives considered to be due to observer error and now rectified by further training. This has increased test
sensitivity to 100%. Our observed test performance of OraQuick compares well with EIA and with other rapid tests. We believe that
simple, non-invasive antibody detection tests such as OraQuick can increase HIV testing and diagnosis in UK GU medicine and

community settings.
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INTRODUCTION

The advantages of rapid testing over conventional HIV testing
are well recognized. Rapid tests have already led to increased
detection of previously undiagnosed HIV-infected individuals
in the USA.> Recent UK experience with the Determine®
(Abbott Diagnostics, IL, USA), a visually read, qualitative
immunochromatographic test for the detection of antibodies
to HIV-1 and 2, suggests that the American experience can be
replicated in a UK setting.* This method, using a finger prick
whole blood sample, has shown almost 100% sensitivity and
specificity, similar to several third-generation enzyme immuno-
assay (EIA) tests.”

Oral fluid sampling may confer added benefits to users over
finger prick blood testing as it may be perceived as less invasive
and is less painful. OraQuick®™ ADVANCE Rapid HIV-1/2 Test
(OraQuick - OraSure Technologies Inc, Bethlehem, PA, USA) is
Food and Drug Administration (FDA) approved and has been
marketed in the USA for some years. It achieved 99.1% sensi-
tivity and 99.6% specificity in a large Centers for Disease
Control and Prevention (CDC) study.” In a recent field evalu-
ation in India, it achieved 100% sensitivity and specificity.®
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OraQuick has only recently been Conformitée Européene (CE)
marked and licensed for use in the UK. There are no published
reports of its performance in a UK setting. The aim of this
study was to evaluate the sensitivity, specificity and predictive
values of OraQuick when used in four genitourinary (GU) medi-
cine clinics in three East London National Health Service (NHS)
trusts and compare the results with the standard laboratory
based HIV antibody test.

METHODS

Patients attending the study clinics requesting an HIV test who
were identified as having an increased risk for HIV infection
were invited to take part in the study and written consent was
obtained (Table 1). Patients were excluded if they were under
16 years old, highly anxious about HIV testing or were
unable or unwilling to consent to an HIV test. Those who con-
sented to take part in the study had an OraQuick oral fluid
rapid test performed in parallel with their serum HIV test.
They were also asked to complete an anonymous feedback
questionnaire. Each participant’s age, ethnicity, HIV risk and
concurrent and previous sexually transmitted infections were
also recorded. All participants underwent pre-test counselling
and blood was taken for HIV-1/2 antibody EIA using ADVIA
Centaur a third-generation immunoassay system (Siemens
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Table 1 Study inclusion criteria

MSM
Patients from sub-Saharan Africa
Patients from other endemic areas where the HIV prevalence is >1%

MSM = Men who have sex with men

Healthcare Diagnostics, Tarrytown, NY, USA) as per routine
practice. Oral fluid was collected by the participant, according
to pack instructions, under direct staff supervision. The rapid
tests were processed and read by clinic staff (nurses, doctors
or health advisers) who had attended training from OraSure
Technologies, the makers of OraQuick, prior to the beginning
of the study. All rapid test results were verified by another
trained member of clinical staff. All reactive specimens, on
either OraQuick or EIA, were confirmed by Vidas immuno-
assay (BioMerieux, Mercy I'Etoile, France) and Biospot
Immunocomb 1 and 2 Test (Orgenics, Yavne, Israel) which
are the confirmatory tests used routinely in these testing sites.

HIV results were communicated either in person or by tele-
phone or text, one to two weeks later in accordance with
routine practice; results from OraQuick were not given to the
patients during this study as the test was as yet unlicensed in
the UK.

The staff involved in the study completed a feedback ques-
tionnaire to assess the feasibility and acceptability of this type
of test.

Data were entered on to an excel database and sensitivity,
specificity, positive predictive value and negative predictive
value were calculated. The 95% confidence intervals (CI) were
calculated in Excel as described by Gardner and Altman.”

Ethical approval for the study was granted by the East
London and The City Research Ethics Committee.

RESULTS

A total of 820 oral fluid samples were tested. Demographic data
were available from 812 participants (8 sets of missing data). Of
those participants for whom data were available, 685 (84%)
were men and 119 (15%) women, (the remainder not stated);
74% were men who have sex with men (MSM). The median
age was 31 years. Of all the participants, 58% were
Caucasian, 20% Black African and 19% of other ethnicities.

Forty-seven participants had a positive serum EIA test, which
gave an HIV prevalence of 5.73%.

The sensitivity of OraQuick was 93.64% (95% CI 82.46-
98.66%) and specificity 99.87% (99.28-100%). The positive
predictive value was 97.78% (88.2-99.94%) and the negative
predictive value 99.61% (98.87-99.92%). There were one false-
positive and three false-negative results (Table 2). One test
was rapid test, negative with initial equivocal serology; repeat
serology on this patient confirmed a negative result.

Questionnaire data will be reported elsewhere.

Table 2 Comparison of HIV status by OraQuick with those
confirmed on serology

HIV positive HIV negative
OraQuick® positive 44 1
OraQuick® negative 3 772

DISCUSSION

This is the first study to present data using the OraQuick in the
UK. We included only high-risk patients in this study as this
reflects the planned use of HIV rapid tests in our service.

Any new HIV rapid test should have performance compar-
able with tests already in routine use. For the purposes of this
study, we determined a performance meeting or approaching
that of both the ADVIA Centaur (our current test) and
Determine® (the most commonly used rapid test in the UK)
to be acceptable. Current EIA screening in our service achieves
99.86% specificity and 100% sensitivity.® In this study, the sen-
sitivity of OraQuick was lower (93.64%) but the specificity was
comparable (99.87%) with this.

The reduced sensitivity in our study was due to the occur-
rence of three misinterpreted tests, which we have included
as false-negative results. Excluding these data from analysis
increases the sensitivity of OraQuick to 100% (95% CI 91.96-
100%) and the negative predictive value to 100% (95% CI
99.52-100%). All three rapid tests were read by study staff
towards the beginning of the study and interpreted as negative
but on investigation, we believe that a faint positive line was
present on all three. Advice was sought from both Bio-Stat
Limited and OraSure Technologies Inc. A re-training session
using a low titre panel ensured that staff understood that a
faint line can be extremely faint and no further tests were
misread as negative beyond this point in the study; however,
this demonstrated the importance of regular staff training and
quality control procedures when rapid tests are used.

The three cases were investigated in detail and this will be
reported elsewhere. In at least one of the three cases, an
extended window period leading to delayed conversion to anti-
body positivity may have been a factor in the negative rapid test
result; indeed this patient was strongly rapid test positive on
repeat testing three months later. It has been noted that conver-
sion to antibody positivity in oral fluid samples may take
longer than with whole blood or serum, adding about two
weeks to the window period.*® However, the exact period
does depend on which serum and oral fluid tests are being
compared.”

Rapid testing has the potential to increase uptake of HIV
testing. In the United States, rapid tests have already led to
an increase in HIV testing. One large study reported a 36%
increase in testing with a consequent increase in the detection
of previously undiagnosed HIV-infected individuals.” In the
UK, The Health Protection Agency estimates 73,000 adults in
the UK are living with HIV of whom 29% (21,600) are currently
unaware of their infection."! The high proportion (a quarter of
HIV-infected heterosexual men and women and almost half
of men who have sex with men) of people leaving GU medicine
clinics who are unaware of their HIV infection is of particular
concern. The proportion of people remaining undiagnosed is
even higher among those with an acute STI (40% and 59%,
respectively). In addition, the UK is the only country in
western or central Europe to show a rise in HIV infections.'
This has been recognized by The Department of Health and
the reduction of undiagnosed HIV infection has been one of
their main strategies to reduce rates of HIV transmission."

HIV rapid tests can be based on either oral fluid or whole
blood from a finger prick. To be suitable for screening in a
sexual health or outreach setting, rapid tests should be highly
(>99%) sensitive and specific.> A large study evaluating the
Determine® (finger prick) HIV rapid test in 1623 patients in
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London achieved a sensitivity of 100% and specificity of 99.9%,
a positive predictive value of 97.5% and a negative predictive
value of 100%.> Furthermore, it scored full marks when
assessed on technical aspects and a review of independent
evaluations reported a sensitivity of 100%, and specificity of
99.49%.1+1°

Disadvantages of Determine® include the multistep pro-
cedure, the need for capillary tubes, chase buffer solution,
lancets, safety goggles, sharps bins, means of safe disposal of
samples (resulting in both inconvenience and additional costs)
and the fact that once taken, the sample must be processed
immediately. One of the advantages of OraQuick is that
samples can be tested up to 10 minutes after collection - an
advantage in some clinical settings. Other advantages are its
simplicity: the procedure is so simple that the sample can be
self taken and that, having a single use vial containing a pre-
measured amount of a buffered developer solution, it needs
no special equipment. Given that oral fluid may not be con-
sidered potentially infectious unless it contains blood, the dis-
posal of samples is also much easier.

An independent review of rapid tests found OraQuick to be
simple to perform and it was the preferred oral fluid test.'®'”
Like Determine®, it achieved maximum marks in a World
Health Organization technical assessment, and was shown to
be highly sensitive and specific (98.1 and 100%, respectively).'®
Our data support these observations: overall, results were easy
to interpret, regardless of whether they were positive or nega-
tive and staff found the procedure easy to learn and to
perform. In our study, patients responded positively to the
availability of a non-invasive test.

The main disadvantage of OraQuick is that at 20 minutes, it
takes slightly longer than other rapid tests, including
Determine®, to provide results for oral fluid samples.

Current UK guiclelinesw’19 recommend that, in general, oral
fluid testing should be avoided. However, at the time these
guidelines were developed, there were no oral fluid rapid
screening tests available in the UK and the level of evidence
for this recommendation was acknowledged to be low (IVc).
The position has now changed with the CE marking and
marketing of OraQuick.

Our data suggest that OraQuick offers a real alternative to the
currently used HIV point of care tests, with a performance that
is equivalent to that of both Determine® and conventional EIA
tests. We believe that OraQuick has the potential to increase
HIV testing and diagnosis in the culturally diverse population
of East London and elsewhere in the UK.
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