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Abstract:

Background: Use of a rapid HIV testing algorithm (RTA) in weh all tests are conducted
within one client appointment could eliminate otiesconfirmatory testing and reduce the

number of persons not receiving confirmed results.

Methods: An RTA was implemented in 9 sites in Los Angeled &an Francisco; results of
testing at these sites were compared with 23 sgeducting rapid HIV testing with off-site
confirmation. RTA clients with reactive results »h rapid test were considered HIV+ and
immediately referred for HIV care. The positive gictive value (PPV) of a single rapid HIV
test and the RTA were calculated compared to labordased confirmatory testing. A Poisson
risk-regression model was used to assess the effdoeé RTA on the proportion of HIV+

persons linked to HIV care within 90 days of a teecrapid test.

Results. The PPV of the RTA was 100% compared to 86.4%fsingle rapid test. The time
between testing and receipt of RTA results wasvamnage 8 days shorter than laboratory-based
confirmatory testing. For risk groups other thaBM| the RTA increased the probability of

being in care within 90 days compared to standsstirtg practice.

Conclusions: The RTA increased the PPV of rapid testing to%0@iving providers, clients,
and HIV counselors timely information about a disidlV-positive serostatus. Use of an RTA
could reduce loss to follow-up between testing fpasiand confirmation, and increase the

proportion of HIV-infected persons receiving HIVrea

Keywords: HIV testing; Linkage to HIV care; rapid\Htesting
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Introduction:

HIV testing in non-clinical settings, such as eatrh or other sites that do not offer disease
management or treatment services, has been shdvendffective at increasing the proportion of
persons aware of their infection (1-2). In thatelh States, a single reactive rapid HIV test
result is considered a “preliminary positive” réq@)). Although CDC and HRSA recommend
referral of eligible clients to HRSA-funded cliniafter a preliminary positive result (4) to
facilitate timely linkage to care, supplementaldediory-based testing is recommended after a
reactive rapid HIV test (3,5). When test sites af$gite laboratory testing to confirm a
preliminary positive result clients must wait urtkieir laboratory result is ready to get a
definitive result. Although referral after a pmeinary positive result is permissible, many sites
do not offer referrals until after supplementaldediory test results confirm infection. HIV
testing programs in nonclinical settings that doafter immediate referrals have experienced
difficulty convincing clients to provide venipunceuspecimens for confirmatory testing (6) and
recontacting clients to deliver confirmatory testults and subsequently linking clients to
medical care (1-2, 6-9).

CDC guidelines for HIV testing in non-clinical satis (10) indicate that “if two or more
sensitive and specific rapid HIV tests became a8l one positive rapid test could be
confirmed with a different rapid test,” and thissv@iterated as an acceptable criteria for
confirmation of diagnosis for Ryan White HIV/AIDSqgram eligibility by CDC and HRSA in
2013 (4). Since 2001, the FDA has approved eghitdrHIV tests for use in multi-test
algorithms (11-13) to determine the presence of EitWibodies. Therefore, alternatives to the
current testing algorithm that use multiple ra@sts$, which have been used extensively in
resource-limited settings (14-18), have been pregdar use in United States (19). To date,

4
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these alternatives have principally been useddiease the positive predictive value (PPV) of
the rapid HIV screening test. However, same-désrira of those with reactive rapid test results
may also improve the linkage to HIV medical card9621). A goal of the President’s National
HIV/AIDS Strategy (NHAS) is to increase the propantof all HIV-infected clients successfully
linked to HIV medical care within 90 days from @b85% by 2015(22).

In this study, we evaluated the PPV of a rapid k%t algorithm (RTA) employing three
tests in non-clinical HIV counseling and testingXH sites in Los Angeles and San Francisco,
California, and the impact of testing with the R®A receipt of confirmed HIV test results and

linkage to HIV medical care.

Methods

A total of 32 agencies funded by the collaboratowal public health departments in Los
Angeles and San Francisco offered rapid HIV coungelnd testing services (HCT) prior to
study initiation in August 2007. HCT sites inclad@obile units, storefronts, health clinics,
community-based organizations, a methadone clmiccaunty jail services. Four programs in
Los Angeles and five programs in San Francisco welected to implement an HIV RTA as
their standard method of providing HCT servicesdiorl8-month period (intervention sites)
from August 2007 through March 2009. The otheriB&sserved as comparison sites. Clients
testing confidentially or anonymously at both inttion and comparison sites were eligible to
participate in the study. Anonymous testers cauévide their name to convert to confidential
testing at any point during the testing sessiolty those testing confidentially could be reported

to the HIV surveillance system or referred for Hhédical care.
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All persons tested for HIV between August 1, 200@ &ebruary 28, 2009 at the 32 HCT
sites in Los Angeles and San Francisco were indudéhis study. All HCT sites in both cities
used the OraQuick Advance HIV-1/2 HIV Antibody TEStasure Technologies Inc.,
Bethlehem, PA] (OraQuick) as their rapid HIV scriegritest and confirmed an initial reactive
test result with a Western blot or immunofluoreseeassay (IFA). Therefore, we chose
OraQuick as the initial screening HIV test in thEARso that test specificity would be consistent
with the comparison sites. At the nine sites afigan RTA, persons with a preliminary-
positive Oraquick result had blood collected viaipencture for both laboratory confirmation
[using Western blot or IFA] and for testing wittetlearview Statpak HIV-1/2 antibody
test[Alere, Inc., Waltham, MA]. If the Clearviewdt was negative, the Unigold HIV-1 Rapid
test [Trinity BioTech, Bray, Ireland] was performell both the Oraquick and the Clearview
tests were positive, the Unigold test was not uBedsons with reactive results on two rapid tests
were considered HIV-infected and received immediatenseling and referral to HIV care.
Persons with negative results on both the suppl&xheapid tests were considered HIV
uninfected and informed of this result. At bothemvention and comparison sites anticoagulated
whole blood specimens (EDTA) were collected foolabory confirmation of preliminary-
positive rapid test results. Persons tested at adsgn sites received this confirmatory result at
their disclosure visit, typically scheduled for ameek later. Additional details about the
implementation of the RTA and protocols developadiis study have been described in
Rurangirwa et al. (23).

Routinely collected data from two sources were dsedur analysis. All persons seeking
HIV testing at study sites provided informatiorthe collaborating public health departments for

reporting to CDC'’s HIV testing evaluation progra24{25). Identifiers including name, date of
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birth, test date, test identification number, sitéest, and gender, which are collected and
maintained in both San Francisco and Los Angelés®elata are de-identified and summarized
for CDC, were extracted from these testing databasd matched to the HIV/AIDS surveillance
case registry, the Enhanced HIV/AIDS Reporting &lyseHARS). Details of the matching
procedure are included in the Supplemental Digitahtent (available at
http://links.lww.com/QAI/A735). For all clients wise testing and eHARS information could be
matched, HIV viral load (VL) results were extracteain the eHARS and added to the data from
the testing system. A VL test result after the dditeesting was considered evidence of having
been linked to HIV care.

Sample sizes for analyses involving each of oumgy outcomes are provided in Figure 1.
Using laboratory-based results as the gold standaraalculated the PPV for both a single
rapid test and the RTA. Receipt of confirmatory H&ét results was based on documentation in
the testing database of a date of return for pesttdounseling and referral for HIV medical care.
For intervention sites, counselors coded this datthe date of receipt of RTA results, which was
the same day as the date of testing. Time to casecaiculated as the time from the date of HIV
test in the testing database to the date of teeVik result reported in the HIV surveillance
registry.

Covariates from the testing database that migktatime to care were included in this
analysis. These included race and ethnicity, HtéYidvioral risk group (California’s coding of
presumed mode of exposure to HIV), receipt of pest-counseling and referral to care,
homeless status, and prior HIV testing history lils®If-report of prior positive test results, as

well as receipt of their most recent prior testitpsUnadjusted risk ratios (26) were calculated
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to quantify associations between these charactarisnd linkage to care within 90 days of their
HIV test date.

Kaplan-Meier product-limit survival curves, represeg the cumulative probability of care
over time, based on reported VL, were calculatédgustandard methods (27). Differences in
cumulative probabilities between strata of covasatvere assessed using the log-rank test (27).

The probability of being linked to care within 98ys of the HIV test date was modeled
using a Poisson risk model (28) that accounteefiects of testing site through the use of a
random effect. To investigate whether the prooésse RTA (both testing and associated same-
day post-test counseling) could affect the prolitgioif being linked to care within 90 days
directly, or only indirectly through increasing thieelihood of receipt of confirmed HIV test
results and a referral for HIV care, we comparedrésults of 4 related models:

a) Models 1 and 2 contained the independent variabprimary interest (RTA vs. not) and
the outcome, time to care, without an additionahsoee of receipt of confirmed results and
referral; additionally, Model 2 included the sawagiables as Model 1 and allowed for effect
modification by HIV testing history and behaviorek group;

b) Model 3 was identical to Model 2, except thatantained the measure of receipt of
confirmed results and referral, and not the vadeiaidicating RTA vs .not, (reported in Table
S1, see Supplemental Digital Content, http://links.com/QAI/A735); and

c) Model 4 contained both the variable indicatinBARvs. not and the variable measuring
receipt of confirmed results and referral.

For each of these models, we calculated the rafitise probability of being in care for those
who were tested by RTA vs. received a rapid HIY w&gh off-site confirmatory testing while

controlling for factors associated with time toeéior more discussion of the modeling strategy,
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see Figure S1, Supplemental Digital Content, Hlipks.lww.com/QAI/A735). We also
assessed the possibility of effect modificatioroltyer covariates (29-31), and report these
results (32-33).

All analyses were conducted using SAS softwarei@er8.2 (SAS Institute, Cary, North
Carolina). This study was funded by the CDC urmd@perative-agreement PS06-002 and
reviewed and monitored by the Institutional Revigeards at the Centers for Disease Control
and Prevention, the University of California Saartisco, and Los Angeles County Department
of Public Health. All clients seeking HIV testing $tudy sites consented to HIV testing with
either the RTA or the standard testing algorithnd separate research consent was waived by

the IRB under 45 CFR 46.116(d).

Results:

Between August 1, 2007, and February 28, 200%aa ¢ 59,299 HIV tests were performed
at the 32 participating HCT sites (Figure 1). Stdd characteristics of the study population are
included in Table 1. The majority (71%) of testbath intervention and comparison sites were
conducted in Los Angeles; however, proportionatedye intervention site participants were
recruited in San Francisco (41% vs 24%). Partidipaeceiving the intervention were also more
likely than those who did not receive the interv@mto be white, to have tested for HIV
previously, and to have reported being a man wigoskea with men (MSM) as their main HIV
risk. There were no differences in the proportithrad tested anonymously at intervention versus
comparison sites.

Table 2 describes the RTA results and conventitasing results for 1,165 clients with a

preliminary-positive rapid test. The majority bEse tests occurred at comparison sites (79%),
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but the false-positive rates were similar at int@tion and comparison sites. By design, all
clients at the intervention sites with a prelimyrpositive rapid test received results of the
additional rapid tests performed on site in theesaigit, and therefore also received same-day
referral to HIV care. All 213 clients with posiévesults on two rapid tests were confirmed
positive by the laboratory algorithm (PPV=100%}elvise 37 clients with false-positive
Oraquick results were negative by both the laboyadtgorithm and the RTA.

The positive predictive value of the single rapdttat the comparison sites was 86.4%,
More than half (53%) of clients at comparison sfeeked to return for laboratory-based
confirmatory test results, including 76 clientsiwiialse-positive and 409 with confirmed
positive results. For clients tested at compar&st®s to receive the results of their laboratory-
based confirmatory test took an average of 8 dayg)é 1-137 days).

Of the 1,004 persons determined to be HIV infect&®, could be linked to the eHARS data
registry (Figure 1). Of these, 179 (23%) testeahi@rvention sites. Overall, there was a shorter
time (statistically non-significant) from testing first laboratory evidence of linkage to HIV care
among those tested at the intervention sites, coedpaith those tested at the comparison sites
(Figure 2a). Clients who received their test ressaftd referral, either by returning for
confirmatory results at a comparison site or btirigsat an intervention site, had a significantly
shorter time from HIV test result to HIV care comgrawith those who did not come back to
receive their laboratory-based confirmatory resaitd therefore did not receive a referral to HIV
care (Figure 2b).

Table 3 summarizes results of three mixed-effeotsg®n risk regression models (Models 1,
2, and 4, see methods) assessing factors assowiditechkage to HIV care within 90 days of

HIV testing. Being tested at an intervention sitth the RTA was not significantly associated
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with linkage to HIV care within 90 days after tesfipositive in either the unadjusted model
(relative risk (RR) 1.04, 95% confidence inten@l)(0.91-1.19) or Model 1 that adjusted for
other factors associated with linkage to care (RI®;195% CI 0.98-1.23). However, the
unadjusted risk ratios suggested significant viamain the effect of the RTA by risk group
(MSM vs. other) and history of a previous HIV-posttest result. In a model that allowed for
different RTA effects in different levels of thetseo covariates, (Table 3, model 2), the RTA had
a significant effect on linkage to care for non-MSM for further description of the modification
of the effect of the RTA by risk group, see Tabkadd Figure S2, Supplemental Digital
Content, http://links.lww.com/QAI/A735). In model(#able 3), which also controlled for the
effect of receiving post-test counseling and refethe effect of the RTA was reduced, and of
similar magnitude to the effect of receiving pastttcounseling and referral in a model that did
not control for exposure to the RTA (see TableMddel 3, Supplemental Digital Content,
http://links.lww.com/QAI/A735). All'models includiea random intercept term for test site,
representing the variation in baseline probabdityinking clients to care within 90 days for
each site. Heterogeneity in the baseline proitalof linkage to care was spread across both
intervention and comparison sites, but was redsagdficantly when receipt of results and
referral were accounted for in the main effectthefmodels, such that the random effect term
was not significant in models 3 (see Table S1, &upental Digital Content,
http://links.lww.com/QAI/A735) or 4 (Table 3).

Discussion:

Our study found that adding a second rapid tesbidirm a preliminary-positive rapid test
had significant advantages compared to use ofghesiapid test confirmed by standard

laboratory testing. First, the predictive valudlod rapid test algorithm (RTA) was 100%
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compared to 86.4% for the single rapid test. Funtioee, being tested at a RTA site allowed for
same- day receipt of a confirmed test result (4)) r@ferral to care compared to sites offering
standard laboratory confirmation, where less thalfireturned for confirmatory results and it
took an average of 8 days between testing andrefuhese results with referral to HIV care.
And, for non-MSM, being tested at a RTA site insethe probability of being in care within
90 days compared to standard testing practice.

Assuming independence and that the reported spéesi (11-13; 34) for.each test are
accurate, we would expect a false-positive rapst digorithm result to occur only once in every
500,000 HIV tests of uninfected individuals. Whilg@rospective study large enough to confirm
this is cost-prohibitive, the only other large scaValuation of an RTA in the US reported one
false-positive result in 51,413 tests (20). Modgl{85) based on studies in which all rapid tests
were performed on the same individuals (11) sugiest while complete independence cannot
be assumed, the number of specimens with concofalaetpositive results on two different
rapid HIV tests is less than 1/5,000 for all polestombinations of FDA-approved rapid tests. In
the present study, using an algorithm with testh valatively lower individual specificity
amongst the FDA-approved rapid tests (11-13, 34s8g@yest that it is even lower than this
value. The excellent performance of FDA-approwesis in multi-test algorithms had been
anticipated based on extensive use of this stratedgveloping countries where it is used
routinely even in high prevalence settings to imprthe predictive value of rapid HIV testing.
(14-18). If study sites had referred all clienighva single reactive rapid test to HIV care, 161
such clients who were determined to be uninfectedldvhave required at least one follow-up
visit with the HIV care provider to figure out thidiey were uninfected. The ability to increase

the predictive value of HIV testing at the pointooihtact is one key advantage of a rapid test
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algorithm, allowing both clients and counselorsigwe sufficient confidence in the test results to
move to same-day HIV care referral.

This same-day referral appears to be the main sagarf the rapid test algorithm.
Receiving confirmed results (whether via the RTAot) during post-test counseling and
referral was the strongest predictor of laboragiglence of linkage to HIV care within 90 days
of testing, with a 35% increase in the probabitifypeing linked to care for those who received a
referral compared to those who did not (Table 3d@hd). Because clients who received the
RTA received a referral during the same visit, tfggority of the effect of the RTA on linkage to
care within 90 days of testing resulted from thesalay receipt of a referral. However there
appears to be some additional benefit to the RTifiquéarly for risk groups (injecting drug
users and high-risk heterosexuals) who have prslydieen reported to have difficulty
successfully linking to HIV care (38-40). Thisu#ss surprising as the RTA in our study was
not coupled with any other interventions (41-4&tthave already been shown to improve
linkage to HIV care. Future studies could comlilmeRTA with initiation of one or more of
these linkage interventions at the first visit taxamize the impact of testing on linkage to care
(48) in order to meet the objectives of the Natid#i&//AIDS Strategy (22).

In our study, MSM not tested with the RTA were mbkely (59.2% v. 55.9%) to be linked
to care within 90 days than MSM tested with the RTrAcontrast we found that RTA testing
clients in other risk groups were more likely toibeare within 90 days of their HIV test. We
attempted to control for differences in underlyolignt characteristics (e.g., drug use, poverty,
health insurance status), and site characteri&igs, experience of counselors, established
linkages between testing sites and clinical caes¥yby including an effect for random variation

by study site, assuming that clients testing aréiqular site were similar on these unmeasured
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potential confounders of our effect of interestowever, there were a small number (n=43) of
non-MSM tested via RTA, and reasons for their highée of linkage to care within 90 days
could not be explored further in this analysiss Ipossible that including a random effect
variable for site did not adequately account fahiai-site differences in linkage to care across
risk behavior groups, particularly for RTA sitesitiserved primarily MSM populations.

The study has several limitations, including theklaf a randomized design. We were
unable to randomize intervention or comparisorsgiige to the need for existing staff capacity
and experience conducting rapid testing, and laniesources with which to implement a
research protocol with a large number of sites wifimall volume of tests performed annually.
Although we attempted to control for factors thadjint contribute to both testing at an
intervention site and linkage to HIV care, multreée models that included effects for individual
sites and even study area (Los Angeles and Sawci§cahdid not converge, likely due to the
small number of HIV-infected persons tested with RTA (n=179) for whom linkage data were
available (data not shown).. The small sample amkpossibility of residual confounding makes
separation of the effect of the RTA into effecte do receipt of referral and other direct effects
on linkage to care unwise (49). Furthermore, eV¥éng true that most of the effect of the RTA
on linkage to care was due to an increase in thebeu of clients who received confirmed results
and a referral, we did not assess whether immerbéteral to care after a single rapid test could
have a similar impact on our outcome measure, @t te impact of referral of persons who
would ultimately be determined to be uninfectedl(p@érsons with a false-positive rapid test in
our study) might be. Nevertheless, having a corspargroup and controlling for factors that
might affect both receiving the RTA and accessihg Ehre are improvements over previously

reported evaluations of the RTA (20).
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The outcomes considered in this study (PPV, rec#ipgsults, and linkage to HIV care
within 90 days of testing) do not evaluate thetredasensitivity of rapid testing compared to
laboratory testing. In high incidence settingtsdanegative rapid tests may occur, and other
testing methods may be preferred (50-52). Howedegg suggest that while laboratory-based
confirmatory testing may exhibit the high sensttiviequired to reduce the possibility of false-
negative results, delays inherent in these testiethods still lead to loss-to-follow-up and
delays in receipt of test results and referral bd Ehre (53,54). The “realized sensitivity” of
laboratory testing, in terms of the number of passe@ho receive timely diagnosis of their HIV
infection and linkage to HIV care, will be lowerattthat of currently available rapid tests if
these clients are lost to follow-up without recegytheir test results. Newly approved rapid
tests(10-11), including one that detects HIV-1gaidirectly (11), have been reported by some
(55-56) but not all (52) to be more sensitive thantests used in this study, and their evaluation
in an RTA in a setting with high HIV incidence iswanted.

For analyses with time to evidence of linkage t¥ ldare and probability of being linked to
care within 90 days as the outcomes of interestanedimited by the completeness of
surveillance reporting of HIV laboratory resultSince July 2002, licensed laboratories in
California have been required to report all HIVadiload test results to the local health
department. Evaluations of the HIV/AIDS surveillargystem have found that the reporting of
laboratory results for HIV/AIDS cases was over 9&8mplete (57-59). While it is possible that
our estimates of both time-to-care and the propoiit care within 90 days may be biased due to
incomplete reporting, it seems unlikely that thtested by the RTA would have a systematic
difference in the probability of having a lab refpaollected by the eHARS system. Likewise

some persons without documentation of receipt sf-pest counseling and referral may have in
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fact received their results. This incomplete dataulet only affect comparison sites, and would
argue for considering the model with only receipR®A and not receipt of post-test counseling
and referral (Table 3, Model 2) our primary modetause it does not include this potentially
biased covariate. Both LA and San Francisco aftovanonymous HIV testing at several of
their HIV test sites. Those testing anonymousiyl@¢mot be linked to surveillance data, nor
actively referred for HIV care because a name rhastissociated with the test result for these
activities to occur. Using the RTA with clients wtest anonymously might provide an
additional opportunity to discuss switching to ddahtial testing in order to facilitate immediate
referral (60).

Recent CDC guidance for HIV testing program managesiudes instructions for use of
multiple rapid tests in non-clinical settings (6aind the recently revised surveillance case
definition for HIV infection allows for reportingfdd1\V cases to the CDC’s National HIV
Surveillance System based on reactive results ordifferent rapid tests (62). Both jurisdictions
participating in this study have continued to useT& since the study ended, although they now
use an algorithm that includes two fingerstick dagists (23). Other jurisdictions have also
implemented a RTA and found it to be cost-savinguared to requiring laboratory
confirmation of all preliminary positive rapid tagtsults (20-21). Use of a RTA involves some
additional logistical complexities; these implenaitn challenges are discussed in detail
elsewhere (23). However, this study demonstrdtedenefits of an improved positive
predictive value and immediate referral to HIV casithout opportunity for loss during follow-
up. These advantages, coupled with other interoeatilesigned to improve linkage to HIV care
and treatment, make implementation of a RTA an alppggaddition to the complement of

strategies for HIV testing and linkage to care am+tlinical settings in the United States.
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Figure Legends (Main Text):
Figure 1:

This diagram presents the sample size for each part of the analysis. Of 59,299 individuals
tested, only 1165 had a preliminary-positive rapid test, including 161 false-positive and 1004
results confirmed by the laboratory testing algorithm. Of 1004 persons eligible for analysis of
the time-to-care and linkage to care analyses, 181 tested anonymously and therefore no
information to allow for matching to the HIV case reporting system was available. An additional
48 individuals were determined to be cases that resided outside of the San Francisco or Los
Angeles County Health Department’s jurisdiction for the purposes of tracking ongoing
laboratory reporting. This left a total of 775 individuals that could be included in the linkage to
care analysis, but the majority of these were not tested with the rapid test algorithm.

Figure 2:

Figure 2a shows Kaplan-Meier failure time curves representing the estimated time from
diagnosis to first laboratory evidence of HIV care (defined as the first HIV-1 viral load result
reported in the HIV surveillance registry), stratified by whether a client tested at an
intervention or comparison site. Intervention sites included 9 sites in Los Angeles and San
Francisco, CA that offered a rapid test algorithm (RTA) and same-day referral to HIV care to
persons who tested positive by the RTA. Comparison sites offered the standard rapid testing
protocol for the United States, a single rapid test, which, if reactive would require laboratory-
based confirmation. Standard HIV rapid testing sites provided post-test counseling and referral
after the confirmatory test results were available from the laboratory, on average 8 days after
the initial HIV rapid test. Although clients tested at intervention sites had a slightly shorter time
to laboratory evidence of care, this difference did not reach statistical significance, with the p-
value=0.4551, log-rank test (assuming no difference between the two curves).

Figure 2b shows the same Kaplan-Meier failure time curve for intervention sites, but here those
testing positive at comparison sites were further divided based on whether or not they
returned for their test results. Clients who received their test results and referral because they
returned for confirmatory results at a comparison site and clients who received a result by
testing at an intervention site had a very similar distribution of time to laboratory evidence of
HIV care, although the initial difference between immediate referral and delayed referral based
on the need to wait for a laboratory result is apparent up through day 20 following the positive
rapid test result. Those who received a result and a referral (whether at intervention or
comparison sites) had a significantly shorter time from HIV test result to HIV care compared to
those who did not come back to receive their laboratory-based confirmatory results and
therefore did not receive a referral to HIV care P <0.001, log-rank test (assuming no difference
between the curves)
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Tables for Delaney et al.

Using a multi-test a gorithm to improve the positive predictive value of rapid HIV testing and linkage to HIV care in non-clinical HIV test sites.
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Table 1: Demographic characteristics of clients tested in Los Angeles and San Francisco publically funded HIV counseling and testing sites, August 2007 -
March 2009

Characteristic Total Intervention Sites Comparison
(n=9) Sites (n=23)
N % N % N (%)
59,299 100.0 17,386  100.0 41,913 100.0
Project Area
LA 42,108 71.0 10,243  58.9 31,865 76.0
SF 17,191 29.0 7,143 41.1 10,048 24.0
Risk Group
MSM 25,474 43.0 9,878 56.8 15,596  37.2
IDU 3,577 6.0 607 35 2,970 7.1
Other 30,248 51.0 6,901 39.7 23,347 55.7

Race/Ethnicity

White 20,839 35.1 7,067 40.7 13,772 32.9
Black 10,819 18.2 2,709 15.6 8,110 19.4
Hispanic 19,555 33.0 4,180 24.0 15,375 36.7
Other 8,086 13.6 3,430 19.7 4,656 11.1
Homeless 3,340 5.6 804 4.6 2,536 6.1
Anonymous tests 14,768 24.9 4,510 25.9 10,258 24.5
Previously Tested 45,163 76.2 14,437 83.0 30,726 73.3
Known Positive 224 0.4 22 0.1 202 0.5
Didn't Get Most 729 1.2 140 0.8 589 1.4

recent result

LA- Los Angeles County, SF- City of San Francisco, MSM — Men who have sex with Men, IDU — Injection drug user
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Table 2: HIV test results and time to receipt of confirmed results and referral among clients with preliminary positive rapid test results in Los Angeles and San
Francisco, California, August 2007 - March 2009

Intervention Sites Comparison Sites
N % N %
Total Tested 17,386  100.0 41,913 100.0
Positive on 1st Rapid 250 1.40% 915 2.20%
False-positive on 1st rapid test® 37 14.8% 124 13.6%
Positive by RTA 213 N/A
Confirmed Positive® 213 85.2% 791 86.4%
Positive Predictive value® 100% 86.4%
Received results 250 100.0% 430 47.0%
Days between initial and 0 8 (1-137)
confirmed results® median
(range)

a) Denominator for percentage is those with a positive result on the 1°' rapid test

b) For intervention sites, the positive predictive value reported is that of the rapid test algorithm, compared to laboratory-based confirmatory testing. For
comparison sites, the positive predictive value is of the single initial rapid test, again compared to laboratory-based confirmatory testing.

c) The intervention included same-day referral for all persons with a positive rapid test algorithm result
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Table 3: Factors associated with having laboratory evidence of HIV care within 90 days of a positive HIV test in Poisson risk models, for 775

clients tested in Los Angeles and San Francisco, California, August 2007-March 2009

Exposure Variables

Received Result and
Referral (Model 4)

Tested with the
Rapid test Algorithm
(RTA)

(Model 2 and 4)

Model Interaction
Terms, strata of
exposure and
covariates

Yes

no

Overall

Neither exposed to the RTA nor
MSM

MSM but not exposed to the RTA
Exposed to the RTA but not MSM
Both exposed to the RTA and MSM

Not exposed to the RTA and Not
previously diagnosed

Not exposed to the RTA and
previously diagnosed

Exposed to the RTA and not
previously diagnosed

Exposed to the RTA and previously
diagnosed

Random effect for Study site Mixture Test P-value'

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

461

314
179

596

177

419
43
136

476

120

173

Total
%

59.5

40.5
23.1

76.9

22.8

54.1
5.5
17.5

61.4

154

22.3

0.8

Linked < 90 days

N

307

158
111

354

106

248
35
76

280

74

106

%

66.7

50.3
62.0

59.4

59.9

59.2
81.4
55.9

58.8

61.7

61.3

88.3

RR?

133

1.04

ref

0.99
1.36
0.93

ref

1.05

1.04

142

95% CI°

1.16-1.51

0.91-1.19

0.79-1.24
0.93-1.99
0.69-1.25

0.81-1.36

0.83-1.30

0.58-3.44

Model 1

aRR1®

1.09

0.0075

Model 2
aRR2° 95% Cl

ref

1.02 0.89-1.16
1.43 1.11-1.84
0.98 0.80-1.21
ref

1.03 0.89-1.20
1.43 1.11-1.84
1.81 1.00-3.28
0.0154

aRR4®

1.35

1.01
1.25
0.87

1.08

1.25

1.57

0.2213

Model 4

95% Cl

1.20-1.51

0.89-1.15
0.97-1.62
0.70-1.07

0.95-1.22

0.97-1.62

0.85-2.89



d)

f)

RR= Relative risk, unadjusted ratio of the probability of having laboratory evidence (at least one HIV-1 viral load reported to HIV surveillance) within 90 days of the study
HIV test date, relative to the same probability in the reference category for each characteristic listed in the first column

95% Cl = 95% confidence interval

aRR1 = Adjusted relative risk, as obtained from a Poisson risk model (23) that included a random intercept for study site; Model 1 includes the main effect of the
intervention (rapid test algorithm with same day referral) overall as well as indicator variables for race ethnicity, homeless status, history of any prior HIV test and
whether or not the participant received the result of their most recent prior test. Neither the interaction terms nor an indicator for receipt of results and referral
(hypothesized to be an intermediate effect of the intervention on the probability of having laboratory evidence of HIV care within 90 days of the date of HIV testing)
were included in this model.

aRR2 = Adjusted relative risk for Model 2. The model was exactly the same as Model 1 except it also included multiplicative interaction terms for the effect of the RTA
by risk group (categorized as MSM and non-MSM), and a multiplicative interaction term for the effect of the RTA across categories of client self-report of a positive HIV
test result prior to the current study HIV test date

aRR4 = Adjusted relative risk for Model 4. Same as Model 2, with the addition of the hypothesized intermediate variable indicating receipt of results and referral.
Mixture test p-value for the effect of the site random intercept term in each model. Models with p <0.05 indicate significant unexplained heterogeneity in the baseline
probability of being in HIV care within 90 days of the HIV test date across study sites.
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| 59,299 Tested for HIV

| 58,134 HIV rapid test negative I—

1165 HIV rapid test preliminary
positive

| 161 HIV rapid test false-positive I(—‘l,

1004 HIV-infected persons eligible
for linkage

| 181 Tested anonymously |(—

48 Reside out of surveillance

jurisdiction
775 HIV-infected individuals forthe
linkage to care analysis
|
' ¥
179 Fromintervention sites, received 596 Tested at control sites
same day referral to HIV care based
on RTA \l/

282 returnedfortestresultsanda
referralto HIV care
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Estimates of Time from Diagnosis to First Reported HIV-1 Viral Load

Logrank p=0.4551

084
£
)
E
Q
g
2
@ - -
2 06+ (= —4mmmam- ————
8 -
k<]
[F]
=
)
o
- -
@ -
£ 04 b -
H | el Comparison,
5 ntervention . .
2 , r Standard HIV rapid testing
g rapid test algorithm
£

024

0.0+

T
0 20 40 60 80
Days since positive HIV test result

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Estimates of Time from Diagnosis to First Reported HIV-1 Viral Load
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