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Abstract
Background—Oral rapid HIV testing has been reported to have a lower sensitivity and
specificity than rapid HIV testing with whole-blood and has been associated with clusters of false
positive results. Patient preference for oral rapid HIV testing compared to more invasive whole-
blood fingerstick may influence the acceptance of rapid HIV testing.

Objective—To compare HIV test acceptance rates among patients routinely offered fingerstick
compared to those routinely offered oral fluid screening in an urban hospital emergency
department (ED).

Methods—USHER-Phase II was a single-center, prospective, randomized controlled trial that
randomized subjects to either fingerstick or oral rapid HIV screening in an urban academic ED.
From May 5, 2009 to January 4, 2010, eligible patients aged 18 to 75 years were invited to
participate in the trial. The primary outcome measure was HIV test acceptance rate.

Results—2,012 eligible patients were approached, of whom 1,651 (82%) consented to trial
participation and enrolled. Among those enrolled 830 and 821 were randomized to the fingerstick
and oral fluid arms, respectively. Acceptance of rapid HIV testing was similar in both arms; 67%
(553/830) of subjects accepted fingerstick testing compared to 69% (565/821) who accepted oral
(p=0.34).
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Conclusions—Although fingerstick rapid HIV testing is more invasive than oral fluid testing,
test acceptance rates did not differ. Given the option, preference should therefore be given to
fingerstick testing because of its slightly superior test characteristics. System factors such as ease
of staff use, necessary CLIA waivers, laboratory capacity, and HIV prevalence should also be
considered.

Keywords
HIV Screening; Randomized trial; OraQuick; Emergency Department

INTRODUCTION
In 2006, the Centers for Disease Control and Prevention (CDC) recommended expanded
Human Immunodeficiency Virus (HIV) screening in U.S. emergency departments.1

Successful execution of the CDC recommendation requires two important components,
minimal testing barriers (e.g. low personnel and financial costs) and high test acceptance
rates. The expansion of rapid HIV testing to clinical and non-clinic settings plays an
important role in the implementation of the CDC guidelines by increasing test acceptance,
facilitating receipt of test results, and promoting linkage to care.2-6 Yet, the uptake of rapid
tests may vary based on the testing modality offered - fingerstick versus oral swab.

Early studies demonstrate high rates of oral HIV test acceptability among patients and
providers due to the noninvasiveness of the test and speed of specimen collection.7-9 These
favorable test attributes have been used to maximize rates of HIV testing.7,10 However, this
increase in rapid oral HIV test acceptance has been also accompanied by several reported
clusters of false positive test results.11-13 A recent meta-analysis by Pai et al. examining the
accuracy OraQuick rapid HIV-antibody-based point-of-care tests found that oral testing had
a lower sensitivity than fingerstick testing (98.0% vs 99.7%) and a lower positive predictive
value (PPV) in low-prevalence settings (88.6% vs 97.7%).14 Such reports have raised public
concern among health care providers and consumers, and numerous testing clinics have
replaced oral fluid testing for fingerstick due to such occurrences.

Rapid fingerstick HIV testing has limitations as well. Patients consistently demonstrate a
preference for noninvasive, painless oral testing methods 7,9 which may compromise
fingerstick test acceptance. Given the distinct limitations of the two testing methods –
slightly poorer performance of oral fluid versus potentially lower test acceptance of
fingerstick – it is not clear whether the frequency of rapid HIV test acceptance would differ
between oral fluid and fingerstick tests. To address this question, we conducted a
randomized controlled trial of routine rapid HIV screening in an urban hospital ED to
directly evaluate the frequency of HIV test acceptance as well as test completion using oral
fluid and fingerstick testing modalities.

METHODS
Ethics Statement

The study was approved by the Partners Human Research Committee (2006P-000136) and
was overseen by a Data Safety and Monitoring Board.

Trial setting
The Universal Screening for HIV in the Emergency Room (USHER)-Phase II study was
conducted in the emergency department at Brigham and Women's Hospital (BWH), a
tertiary academic medical center in Boston, MA. The BWH Emergency Department (ED) is
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a Level 1 trauma center that treats more than 56,000 patients annually and serves a
demographically diverse patient population of whom 48% are white, 25% black, and 20%
Hispanic. In this ED, approximately 60% of presenting patients are women, and the median
age is 44 years. Prior to the implementation of the USHER study, HIV testing was not
performed in the BWH ED.

Study Design
The USHER trial is an NIH-funded, single-center, randomized controlled trial. Details of the
original USHER trial have been published elsewhere.15 Between May 5, 2009 and January
4, 2010, USHER-Phase II consented eligible patients for the opportunity to be offered
routine opt-in, rapid HIV screening. Enrolled subjects were randomized to fingerstick
whole-blood or oral fluid specimen collection. Details regarding the informed consent
process have been previously reported.15 Per Massachusetts law, all subjects provided
separate written informed consent for rapid HIV testing in addition to providing written
informed consent for trial participation. Participants were also asked to complete a
questionnaire which gathered data on age, race, ethnicity, income and high-risk behavior.
Patients who were interested in HIV testing but refused trial participation were provided
with a hard copy list – kept in the ED – of all locally available and Department of Public
Health affiliated free HIV counseling, testing and referral sites.

Eligibility Criteria
Patient eligibility was assessed using the ED charts and the BWH computerized patient
tracking system. Eligible patients met the following criteria: 1) 18-74 years old; 2) fluent in
English or Spanish; 3) not engaged in pre-natal care; 4) not self-reportedly known to be
HIV-infected; 5) not enrolled in the USHER trial in the previous three months; and 6) had
an Emergency Severity Index (ESI) score of 3-5 (indicating lower clinical severity)16-18 or
an ESI score of 1 or 2 (potentially higher clinical severity), with signed approval from the
ED attending physician indicating participant's clinical stability and clear mental status.
During trial enrollment hours, HIV counselors (trained research assistants) assessed ED
patients who had been registered, triaged, and escorted to their rooms to determine if these
patients were eligible for USHER-Phase II. Enrollment times spanned from 8 a.m. to 12 a.m.
and encompassed a minimum of 60 hours per week, including weekends. No financial
incentives were provided to patients for trial participation.

Randomization
After providing informed consent for trial participation, subjects were randomized to one of
the two test modality arms: 1) fingerstick whole-blood HIV testing, or 2) oral fluid HIV
testing. The fingerstick consent form stated the manufacturer-reported accuracy of the test
and discussed the required blood collection methods 19 while the consent form for the rapid
oral test stated the risk of false positive results associated with this test as identified in
USHER-Phase I (e.g. “3 out of 4 patients with a ‘reactive’ test do not have HIV
infection”).13 Since HIV test acceptance has been found to vary with sex and age groups,20

USHER-Phase II participants were randomized using computer-generated block
randomization within four strata (i.e., men <40 years old; men ≥40 years old; women <40
years old; and women ≥40 years old). Neither subjects nor counselors were blinded to the
assigned arms.

Staff Training
Counselors were trained by the Massachusetts Department of Public Health 21 in both
methods of specimen collection for the OraQuick®ADVANCE™ Rapid HIV 1/2 Antibody
Test (OraSure Technologies, Inc. Bethlehem, PA).
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Primary and secondary outcome measures and statistical methods
The primary outcome measure was HIV test acceptance rate defined by the proportion of
participants whom accepted HIV testing among those randomized within each trial arm
(fingerstick or oral fluid). The secondary outcome measure was frequency of HIV test
completion as defined by the proportion of participants who completed HIV testing among
those randomized within each trial arm.

Data from the original cohort of the USHER trial (Phase I) were used to inform the sample
size estimation for this study.15 Sample size was chosen to detect a 10% difference in
acceptance rates between two testing modality arms (90% power, 0.05 level of significance)
and was estimated at 992 subjects tested, 496 per arm.

We used the intention-to-treat principle in which data were analyzed according to the arm to
which they were randomly allocated, irrespective of whether they actually received the
assigned test. To illustrate the balance between arms achieved by randomization, we present
baseline demographic information stratified by study arm. Means and standard deviations
are provided for continuous variables (age) while frequencies are presented for categorical
variables (gender, race/ethnicity, primary language, and education). The difference in the
acceptance rates was estimated along with 95% confidence intervals and tested using the
chi-square test. All analyses were performed using SAS statistical software Version 9.2
(Cary, NC).

RESULTS
From May 5, 2009 through January 4, 2010, 5,612 patients were screened for USHER-Phase
II trial eligibility, and 2,012 (36%) were eligible for enrollment. The most frequently
documented reason for ineligibility was age (n=1,767; 49% of all ineligible). Among the
2,012 eligible patients approached, 1,651 (82%) agreed to study participation (Figure 1).
The 361 eligible patients who refused USHER-Phase II trial enrollment were older than
study participants (40 versus 34 years of age; p<0.0001) yet similar in other demographic
features and ESI scores.

Among those 1,651 patients who agreed to enrollment, 830 were randomized to the
fingerstick arm and 821 to the oral fluid arm. Trial arms were balanced in their demographic
distribution; mean age was 33 years (SD 13), 65% were female, 24% were white, 24%
African-American, and 38% were Hispanic (Table 1).

Test acceptance rates
Among subjects randomized to rapid HIV testing, the test acceptance did not differ
meaningfully between arms, 67% (553/830) in the fingerstick arm compared to 69%
(565/821) in the oral fluid arm (p=0.34). Frequencies of test acceptance did not differ by
race, gender or education. The proportion of HIV tests completed – the proportion of
subjects who were tested among those who were randomized – was 66% (549/830) in the
fingerstick arm and 69% (563/821) in the oral fluid arm (p=0.29). More than 99% of those
who accepted an HIV test received the test in both arms.

Among the 1,111 study participants who had a valid rapid HIV test result, five tests were
reactive. Three of these subjects consented to confirmatory testing. Two new cases of HIV
infection were identified (one fingerstick and one oral) – a yield of new case identification
of 0.2% (95% CI: 0.0-0.6%). One fingerstick test was a false positive. No harm was reported
in this trial.
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DISCUSSION
In a randomized controlled trial of routine ED-based HIV screening, we found no
meaningful difference in the acceptability of an HIV test when comparing fingerstick versus
oral fluid rapid HIV test collection modalities.

Our randomized trial corroborates the 2009 study result of White and colleagues.22 White et
al. allocated fingerstick vs. oral HIV testing based upon the day of the week and showed that
testing modality had minimal effect on testing rates.22 Reasons for declining screening in
that study were generally similar for both screening modalities and seldom related to testing
method - the most common being “having recently been tested for HIV” (50%) and “lack of
perceived HIV risk” (31%).22

This study is subject to several limitations. Because the USHER-Phase II trial was a single-
site study with findings that are applicable to rapid HIV screening using fingerstick or oral
collection modality, some of our results may not be generalizable to other settings or test
kits. Failure to enroll overnight, in addition to the lengthy consent process required to
conduct an IRB-approved randomized trial in Massachusetts (one for trial, one for testing
per Massachusetts state law, and one for confirmation of reactive results, if necessary) may
have led to selection bias. We did not collect preference data and were therefore not able to
fully characterize trade-offs considered in the decision for oral testing given its ease of
administration versus the decision for fingerstick testing given its reported superior test
characteristics. Furthermore, the frequency of test offers as well as test acceptance may be
lower in EDs that do not utilize ancillary testing personal, as we used in our trial. Finally,
several important factors may also influence acceptance of HIV testing and were not
measured in our study. These include system-level factors such as location convenience,
confidentiality, consent processes, cost, counseling opportunities, and results disclosure.2,10

In the development of HIV screening protocols in the ED, urgent care, and primary care
settings, it is critical to tailor optimal screening approaches to enhance test acceptability by
decreasing testing barriers, particularly among those less approachable for the test offer and/
or those less willing to accept testing. Many EDs have recently started to favor HIV
screening using specimens collected for clinical purposes.23 However, this streamlined
testing process fails to account for patients who refuse or do not require phlebotomy or who
do not present to an ED setting, making our findings still very relevant.

In an era when public health efforts are emphasizing prevention, routine HIV screening, and
early entry to care, the use of testing methods that can expand acceptability of HIV testing is
essential. Our study is among the first to demonstrate the application of two rapid HIV test
modalities in a randomized trial where the frequencies of test offer and acceptability are
compared within the context of routine, voluntary counseling and screening in an emergency
department. We find that test modality was not an important factor in test offer and
acceptance rates among patients. Given the option, preference should therefore be given to
fingerstick rapid HIV testing because of its slightly superior test characteristics compared to
that of the oral rapid HIV test. In low prevalence settings, rapid oral testing should remain
an operational solution for a subset of patients who refuse whole blood HIV testing. In
addition to test characteristics, however, we believe that system factors such as ease of staff
use, necessary CLIA waivers, laboratory capacity, and HIV prevalence in the testing setting
should also be heavily considered.
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Figure 1.
USHER-Phase II Trial enrollment schema. Percentages are calculated using the number
stated in the cell above as the denominator.
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Table 1

Demographic characteristics of patients randomized in the USHER-Phase II Trial

Fingerstick (N=830) Oral Fluid (N=821)

Mean Age (SD) 34 (13) 33 (13)

Sex

    Male 283 (35%) 288 (35%)

    Female 536 (65%) 529 (65%)

Race/Ethnicity

    Non-Hispanic White 198 (24%) 201 (25%)

    Non-Hispanic Black 188 (23%) 200 (25%)

    Hispanic 329 (40%) 297 (36%)

    Asian/Asian-American 22 (3%) 22 (3%)

    Native American/Alaskan Native 1 (0%) 4 (0%)

    Multi-racial/Other 85 (10%) 92 (11%)

Primary Language

    English 643 (78%) 644 (79%)

    Spanish 148 (18%) 141 (17%)

    Other 34 (4%) 29 (4%)

Education

    Less than High School 116 (14%) 96 (12%)

    High School/General Education Diploma 255 (32%) 261 (32%)

    Some College 198 (24%) 222 (28%)

    College Degree 173 (21%) 144 (18%)

    Some Post-College/Graduate Degree 67 (8%) 82 (10%)
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Table 2

Summary of Intent-to-Treat analysis by trial arm

Fingerstick (N=830) Oral Fluid (N=821) Difference (95% CI) P value

HIV test offered 778 (94%) 765 (93%) 0.6% (-1.8%, 2.9%) 0.65

HIV test accepted among those randomized 553 (67%) 565 (69%) -2.2% (-6.7%, 2.3%) 0.34

HIV test completed among those randomized
549

*
 (66%)

563 (69%) -2.4% (-7.0%, 2.1%) 0.29

*
Includes one invalid test result
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