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Abstract
We conducted a study comparing the OraQuickADVANCE Rapid HIV-1/2 Antibody Test, Uni-
Gold Recombigen HIV Test, Determine HIV 1/2 Ag/Ab Combo, EIA, and pooled nucleic acid
amplification testing (NAAT). Men who have sex with men rated tests based on specimen
collection method and trust in each test. Among 490 subjects, OraQuick performed on oral fluids
ranked highest for specimen collection method but lowest on trust; NAAT scored highest on trust.
Among a subset of these subjects, 46% would opt for NAAT if choosing one test. Strategies are
needed to increase HIV testing that is accurate and consistent with client preferences.
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Introduction
Recommendations from the Centers for Disease Control and Prevention promote routine
HIV antibody screening and more frequent targeted testing among high risk populations [1].
Unfortunately, strategies limited to antibody detection cannot identify highly infectious
persons with acute HIV infection [2, 3]. These missed diagnoses represent lost opportunities
to link persons into care and reduce the contribution recently-infected persons make to
ongoing transmission [4–11]. In response, some public health programs began pooled
nucleic acid amplification testing (NAAT) [12–16], increasing costs, laboratory complexity,
and turnaround time for test results.

Conversely, point-of-care (POC) HIV tests trade off rapid turnaround times and ability to
provide results to more persons [17, 18] in exchange for a low sensitivity during the
“window period” comparable to earliest generations of enzyme immunoassays (EIAs) [19–
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22]. In Seattle, the OraQuickADVANCE Rapid HIV-1/2 Antibody Test (OraQuick, OraSure
Technologies Inc.) detected only 91% of antibody-positive men who have sex with men
(MSM) with established infection and 80% of MSM with acute or established HIV infection
[12, 23]. It is uncertain whether other POC tests perform substantially differently, as studies
using these tests on frozen specimens from persons with early infection have conflicting
results [12, 22, 24, 25].

In 2010, we began a prospective, cross-sectional study to compare the ability of different
HIV tests to detect early infection in Seattle MSM, a population with high incidence and
frequent testing. Previous studies suggest persons might prefer POC testing over
venipuncture and laboratory-based testing [18, 26, 27] and oral fluid over fingerstick
specimen collection [18, 28]. We surveyed subjects to determine preferences in this
population and evaluate the relative importance of specimen collection method (oral fluid,
fingerstick, or venipuncture), turnaround time, and perceived test accuracy.

Methods
Population

MSM and transgender persons were recruited into the main study at the Public Health -
Seattle & King County STD Clinic, Gay City Health Project Wellness Center (community-
based organization), and University of Washington Primary Infection Clinic (research
clinic). Persons were eligible if they were HIV-negative, reported sex with a man in the
preceding year, could read and write in English, and had not participated in the study within
three months. The University of Washington Institutional Review Board approved this
study, and all subjects gave verbal consent.

HIV Testing
Study procedures included one POC test performed on oral fluids (OraQuick) and two or
three POC tests performed on fingerstick whole blood specimens: OraQuick (5μL), Uni-
Gold Recombigen HIV Test (Uni-Gold, Trinity Biotech, 50μL), and Determine HIV-1/2
Ag/Ab Combo (Determine, Alere Inc., 50μL). Determine is not currently Food and Drug
Administration (FDA)-approved and not available for sale in the United States; devices were
provided by the manufacturer for investigational use ten months after study enrollment
began. We selected these tests because OraQuick is the predominant POC test used in
Seattle, Uni-Gold’s technology might make it more sensitive during early infection [29, 30],
and Determine is an antigen-antibody combination assay that can detect p24 antigen and
incorporates principles of 3rd generation EIAs for antibody detection. POC tests were
performed on specimens collected from separate fingersticks to obtain recommended
specimen volumes, perform each test as directed, and ensure study validity.

Study counselors provided all POC test results. Serum specimens from subjects with
negative POC results were sent for EIA and pooled NAAT as previously described [12] with
the following changes: we used the Genetic Systems HIV-1/HIV-2 Plus O EIA (Bio-Rad
Laboratories), and EIA-negative specimens were combined into 27-specimen pools using a
3x3x3 matrix [31] for testing with the Abbott RealTime HIV-1 RNA assay (Abbott
Molecular Inc). Subjects with reactive fingerstick test results had serum sent for
confirmatory testing, CD4+ T-cell count, and HIV RNA level; and an appointment was
scheduled to provide results, partner services, and linkage to care. Subjects received $20 for
participation in the main study, which is ongoing.
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Survey
The first 1000 subjects enrolled at the Public Health STD Clinic and Gay City Wellness
Center were asked to complete an anonymous, self-administered written survey that was not
linked to clinic records. During study recruitment and testing, subjects were informed about
technologies and test characteristics, including estimated window periods [32]. Because the
primary objective of the main study is to compare window periods of POC tests, subjects
were told that antibodies become detectable approximately one month after HIV acquisition
but it may take up to three months before POC tests can detect antibodies. Subjects were
told that p24 antigen is present by the time of peak viremia and symptom onset
(approximately two weeks after acquisition) but it is not known when Determine could
detect antigen.

Following completion of POC testing and post-test counseling, HIV-negative subjects were
asked individually to rate tests on a scale of 1 to 5 based on their preference for the
specimen collection method. They then gave each test a single score for trust (from 1 to 5)
based on their personal weighting of previously-described test characteristics (e.g. specimen
collection method, amount of specimen required, processing time, POC versus laboratory-
based testing, and expected window period) and the timing of their visit relative to recent
risk. The protocol did not specify additional information to be provided at this time. Finally,
subjects were asked to select the one test they would choose, taking all factors into account,
if they could have only one HIV test that day.

Results
Between February 22, 2010 and July 31, 2011, 1000 subjects were enrolled. Forty-two
(4.2%) subjects were newly diagnosed with HIV infection. Thirty-two (3.2%) HIV-infected
subjects had concordantly reactive POC test results, and three (0.3%) HIV-infected subjects
had at least one reactive and one non-reactive test result. One (0.1%) subject had non-
reactive results on all POC tests (including Determine) but a reactive EIA. Six (0.6%)
subjects were acutely infected (EIA-negative/NAAT-positive); the one subject tested after
Determine was incorporated into study procedures had a reactive p24 antigen result.

Of 958 HIV-negative subjects, 490 (51%) completed the survey. Mean scores for preference
for specimen collection methods (Figure) were: OraQuick (oral fluids) 4.2, OraQuick
(fingerstick) 3.8, Uni-Gold (fingerstick) 3.6, Determine (fingerstick) 3.8, EIA (venipuncture)
3.3, and NAAT (venipuncture) 3.4. Mean scores for trust were: OraQuick (oral fluids) 2.8,
OraQuick (fingerstick) 4.0, Uni-Gold 4.0, Determine 3.9, EIA 4.7, and NAAT 4.9.

Among subjects surveyed before study procedures included Determine, 128 (49%, 95% CI
42–55%) of 263 subjects chose NAAT as the one test they would select, 49 (19%) chose
OraQuick (fingerstick), 38 (14%) chose Uni-Gold, 29 (11%) chose EIA, and 19 (7%) chose
OraQuick (oral fluids). Among 120 subjects surveyed after inclusion of Determine, 55
(46%, 95% CI 37–55%) chose NAAT, 18 (15%) chose Uni-Gold, 11 (9%) chose OraQuick
(fingerstick), nine (8%) chose EIA, and eight (7%) chose OraQuick (oral fluids). Determine
was selected by 19 (16%) subjects, and others voiced doubts because this test is not yet
FDA-approved.

Discussion
As in other studies, MSM we surveyed preferred less invasive collection methods. However,
they expressed greater trust in test results from fingerstick whole blood and venipuncture
specimens. Other factors, including concerns about the window period, were apparently
more important than preferences for collection method and immediacy of test results,
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because nearly half of subjects opted for venipuncture and NAAT when asked to choose one
test.

Our study has several limitations, including the fact that information provided could have
influenced responses, and conversations during pre-test counseling likely varied by client.
Due to our selection bias, these findings may only be applicable to persons who have
previously tested, as persons who have never tested often express preferences for oral fluid
testing [26]. Our results might also not apply to populations with less knowledge about tests
or low-incidence settings where testing during early infection is infrequent. However, we
believe these results are relevant for MSM in cities similar to Seattle. Over 90% of Seattle
MSM have previously tested [33], and knowledge of pooled NAAT is high [unpublished
data]. Our findings suggest that programs for MSM should offer combination testing, e.g.
POC testing plus pooled NAAT, to accomplish goals of client acceptance and early
detection. Strategies in other settings might vary depending on whether programs aim to
increase testing frequency [34, 35] (requiring tests able to detect recent infection) or lower
barriers among untested populations (favoring less invasive methods).

Antigen-antibody combination assays (4th generation immunoassays) can detect acute HIV
infection, have shorter turnaround times compared to NAAT, and will likely affect how we
contemplate these trade-offs [12, 34]. Two laboratory-based 4th generation assays are
approved for use in the United States. If POC 4th generation assays prove to be accurate in
populations such as ours and obtain FDA-approval, preferences could change.

As public health programs expand testing as part of the National HIV/AIDS Strategy, we
must increase access to tests that are not only highly sensitive and specific, but also account
for client preferences. Validating measurements to assess these preferences deserves further
attention through study of patient-centered outcomes. In high HIV incidence populations
like ours, currently approved POC tests are inadequate, failing to detect 20% of HIV-
infected persons in our studies, and must be supplemented with pooled NAAT or 4th

generation assays [12, 36, 37] that are cost-effective when targeted [38]. More importantly,
we cannot miss opportunities to diagnose these 20%, the most-infectious persons, who have
already walked through our doors for testing. Thankfully, our clients agree: the best tests are
worth the wait.
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Figure. Preference for specimen collection methods and trust in HIV tests are inversely related
Subjects rated six study HIV tests on a scale from 1 to 5 based on preferences for the
specimen collection method (x axis) and trust in that test based the timing of their visit
relative to recent risks for HIV acquisition (y axis). Among 490 subjects, testing on oral
fluids (▲) had the highest mean rating for specimen collection method (4.2), but OraQuick
performed on oral fluids was the least trusted test (2.8). In contrast, venipuncture (○□) had
the lowest scores among the specimen collection methods but pooled HIV NAAT was the
most trusted test (4.9) The three rapid rests performed on fingerstick specimens were rated
similarly on both scores.
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