Open Forum Infectious Diseases ST
S — EIDSA e

Infectious Diseases Society of America hiv medicine association

Missed Opportunities for HIV Testing of Patients Tested
for Sexually Transmitted Infections at a Large Urban
Health Care System From 2010 to 2015
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Background. Appropriate testing of people at risk for HIV is an important piece of the HIV care continuum. We analyzed HIV
testing patterns of patients tested for gonorrhea and chlamydia (GC/CT) at a large urban health care system in New York City.

Methods. 'We retrospectively studied HIV and GC/CT testing from 2010 to 2015. Data were collected from a clinical laboratory
database and linked to electronic health records. Patients were older than age 13 years, not known to be HIV positive, and had had
a GC/CT test. The main outcome was the proportion of patients who had both HIV and GC/CT testing performed at the same
encounter.

Results. We analyzed 85768 patients with 139404 GC/CT testing encounters. Most of the testing encounters (88% for men and
94% for women) were in the outpatient setting. Same-day HIV testing improved from 59% in 2010 to 70% in 2015 for male patients,
and from 41% to 51% for female patients. In multivariate regression, male sex was associated with receipt of an HIV test (odds ratio
[OR], 2.49; P < .001). Emergency department (OR, 0.22; P < .0001) and inpatient (OR, 0.10; P < .0001) locations were negatively
associated with receipt of HIV testing. Among patients with HIV and GC/CT testing at the same encounter, 37 were HIV positive.

Conclusions. Concurrent HIV testing of patients being evaluated for GC/CT increased from 2010 to 2015. However, many
patients failed to receive HIV testing, especially in emergency and inpatient settings. There continue to be missed opportunities for

diagnosis of HIV among individuals with ongoing high-risk behavior.
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Early diagnosis and linkage to treatment has a significant impact
on the morbidity and mortality of HIV-infected individuals
[1, 2]. Diagnosis and treatment also lead to reduced risk of HIV
transmission [3]. These data have led to recommendations to
expand HIV testing. In 2006, the Centers for Disease Control
and Prevention (CDC) recommended opt-out testing for all indi-
viduals [4], and the US Preventive Service Task Force (USPSTF)
recommended routine testing in 2013 [5]. To further encourage
testing, New York State passed legislation in 2010 requiring that
all individuals between 13 and 64 years of age be offered at least 1
HIV test in emergency department (ED), inpatient, and primary
care settings [6]. In 2014, New York updated the law to eliminate
the need for written consent. The implementation of this testing
law has been projected to contribute to a decline in HIV inci-
dence and prevalence in the coming decade [7].
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Each of these recommendations also includes provisions
for retesting of individuals with ongoing risk of HIV acquisi-
tion, such as those with high-risk sexual behavior or sexually
transmitted infections (STIs). Previous studies show that the
presence of a recent STT and/or attendance at an STI clinic are
significant predictors of future HIV infection [8-10]. Thus, in
addition to routine annual testing, retesting of individuals at
higher risk may further identify HIV-infected individuals, who
can then be linked to care.

In response to the New York State mandate, our hospital
implemented an electronic health record (EHR) prompt in
September 2011 to remind providers to offer 1-time HIV testing
in the ED and at outpatient primary care practices. However,
this prompt did not incorporate retesting of patients at contin-
ued risk for HIV acquisition, such as those with suspected STIs.
We aimed to evaluate the trend in HIV testing during encoun-
ters for STT testing within our health care system from 2010 to
2015 and to define factors associated with having an HIV test
performed.

METHODS

Design and Setting

This is a retrospective cohort study of HIV testing of individuals
>13 years of age who were tested for gonorrhea and chlamydia
infection (GC/CT) at New York Presbyterian Hospital-Weill
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Cornell (NYPH-WC) between 2010 and 2015. NYPH-WC con-
sists of a large urban academic hospital and affiliated outpatient
practices in New York City. The study was approved by the Weill
Cornell Medicine Institutional Review Board.

Data Collection

Study patients were identified by querying the NYPH-WC
laboratory database for GC/CT and HIV tests performed dur-
ing the study period. For GC/CT, we collected all nucleic acid
amplification tests from urine and vaginal, urethral, rectal, or
pharyngeal sites. All encounters with GC/CT tests that were
collected were analyzed, including those tests that the labora-
tory was unable to perform (labeled “no result”). This is because
the provider’s decision to order the test would motivate concur-
rent HIV testing, regardless of whether the test was performed
by the laboratory. We collected HIV antibody, HIV viral load,
and CD4 cell count results to determine if patients had known
HIV. For every test performed, we also collected participant
age, sex, participant location at sample acquisition, date of test,
and test result. To categorize settings, we obtained the list of
all outpatient appointment dates, location, department, pro-
vider, and visit diagnosis. In the 114 cases where no specific
encounter location was available, we assigned these to an out-
patient site rather than in the emergency department or hos-
pital. We manually reviewed 30 of these encounters to ensure
that no inpatient or ED encounters occurred during that time.
We defined patients as being primary care patients if they had
had primary care appointments at the same institution within
1 year of the encounter. We excluded patients that were known
or likely to have preexisting HIV, which included those with (1)
a positive HIV antibody or viral load, (2) an HIV diagnosis on
the outpatient appointment diagnosis list, (3) an appointment
location in the HIV clinic, or (4) >1 CD4 cell count and HIV
viral load. The remainder of testing encounters were considered
to be for patients who were at risk for HIV and were included
in the analysis. We reviewed the charts of a random sampling
of 100 laboratory testing encounters each from ED, inpatient,
and outpatient sites to confirm the validity of this classification.

Data Analysis

Each GC/CT testing encounter was treated as a unique observa-
tion. Our primary outcome was performance of an HIV test at
the same encounter as a GC/CT test. Analyses were conducted
separately for men and women because of differences in how
providers might perceive the risk of HIV acquisition and differ-
ent GC/CT testing patterns between those groups. Descriptive
statistics were performed using the proportion of encoun-
ters that met the outcome and 95% confidence intervals. The
trends in proportion over time were plotted. Bivariate logistic
regressions were conducted using year of visit, age, visit loca-
tion, whether the participant was engaged in primary care at
NYPH-WC, whether the participant had a prior negative HIV
antibody test, and the result of GC/CT testing as predictors.

Multivariate logistic regression analysis using robust covariance
accounting for participant-level clustering was then performed
to generate odds ratios associated with the outcome of receiv-
ing an HIV test on the same day. Additional predictor variables
were selected as candidates for inclusion in the multivariate
model if they were significant on bivariate testing (alpha level of
0.25) [11]. A secondary analysis was also conducted of the out-
come of receiving an HIV test within 30 days before or 1 year
after the GC/CT test. This was to allow for providers who may
not have performed an HIV test if one was recently available in
the EHR and those who may have referred patients to another
provider for HIV testing. Statistical analyses were performed in
R, version 3.3.1, and STATA, version 14 [12-14].

RESULTS

Description of Study Population and Encounters

A total of 85788 patients received GC/CT testing during the
study period. We excluded 4 individuals due to missing sex, 81
who were out of the specified age range, and 2934 who were
known or suspected to be HIV-infected. We analyzed data from a
total of 11 889 men, seen for 17249 GC/CT testing encounters,
and 70 880 women, seen for 122 155 GC/CT testing encounters.
The majority of the testing encounters, 88% for men and 94% for
women, were in the outpatient setting. Table 1 shows character-
istics of GC/CT testing encounters over the study period.

Change in HIV Testing Over Study Period (2010-2015)

For male patients, 59% of GC/CT testing encounters in 2010
resulted in an HIV test on the same day, and this increased
to 70% in 2015. For female patients, 41% of GC/CT test-
ing encounters in 2010 resulted in an HIV test on the same
day, which increased to 51% in 2015. Although HIV testing
improved over time in all subgroups, there was significant var-
iation by encounter location, with higher testing frequency at
outpatient sites compared with ED and inpatient sites. Figure 1,
A and B, shows the change over time in proportion of GC/CT
encounters with an HIV test on the same day, stratified by sex
and by encounter location.

For both male and female patients, the proportion of GC/CT
testing encounters that resulted in an HIV test was lowest in
the youngest and oldest age groups (<20 years and >50 years).
Figure 2 shows the change in HIV testing over time stratified by
sex and by age group.

Factors Associated With HIV Testing

Results of logistic regression analysis are shown in Table 2.
Male sex was most strongly associated with receipt of an HIV
test, with an adjusted odds ratio of 2.94 (P < .001). Study year
was also strongly associated with an adjusted odds ratio of 1.13
(P < .001). Encounters in the ED, inpatient setting, a prior neg-
ative HIV test, and patients with known primary care engage-
ment at our institution were all associated with a lower odds
ratio of receiving an HIV test at a given encounter.
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Table 1. Characteristics of GC/CT Testing Encounters From 2010 to 2015

Female (n = 122 155) Male (n = 17 249)

Mean patient age (SD), y 34 (8.7) 34 (12.8)
Encounter location, No. (%)
Emergency department 4203 (3.4) 1679 (9.7)
Inpatient 2877 (2.4) 353 (2)
Outpatient 115075 (94.2) 16217 (88.2)
Primary care patient,® No. (%) 49246 (40) 13331 (77.3)
Prior HIV test,” No. (%)
Previously HIV tested 43183 (35.3) 5503 (31.9)
Not previously HIV tested 78972 (64.7) 11746 (68.1)
GC/CT test result, No. (%)
GC positive 65 (<0.1) 105 (0.6)
CT positive 1150 (0.9) 380 (2.2)
GC and CT positive 25 (<0.1) 25(0.2)
GC and CT negative 119569 (97.9) 16247 (94.2)
No result available 1346 (1.1) 492 (2.9)

Abbreviations: CT, Chlamydia trachomatis; GC, Neisseria gonorrhoea.

®Primary care patients were those patients with primary care appointments at the same
institution within 1 year of the encounter.

PAs patients with known HIV infection were excluded, all “previously HIV tested” patients
tested HIV negative.

Receipt of HIV Testing Within 1 Year of GC/CT Test

Expanding the interval of HIV testing to include tests per-
formed within 30 days before and up to 1 year after GC/CT
increased the proportion of encounters with an HIV test. For
male patients, the proportion of encounters with HIV tests using
a 1-year interval was 65% in 2010, compared with 59% using
a same-day interval. In 2015 for male patients, the proportion
receiving an HIV test in a 1-year interval was 74%, compared
with 70% using a same-day interval. For female patients, the
proportion increased to 56% (1-year interval) from 41% (same-
day interval) in 2010, and to 60% (1-year interval) from 52%
(same-day interval) in 2015. Inpatient encounters were most
sensitive to changes in the time frame. This was driven by HIV
tests performed several days into a hospitalization. Figure 1C
and D, shows the proportion of encounters receiving HIV test-
ing within 1 year after GC/CT testing over time, stratified by
sex and location.

HIV and GC/CT Diagnoses

There were relatively few HIV diagnoses across the cohort. Over
the 5-year study period, there were 31 positive HIV antibody
tests among 11515 HIV testing encounters in men (0.27%) and
6 positive HIV tests among 56 138 HIV testing encounters in
women (0.01%). Diagnoses of GC/CT were more common than
those of HIV: 510 positive tests over 17249 testing encounters
for men (2.9%) and 1240 positive GC/CT tests over 122 155
testing encounters for women (1.0%). Of the bacterial STIs
diagnosed, chlamydia was the most common, accounting for
405 of the 510 diagnoses in men (79%) and 1175 of the 1240
positive tests in women (95%). Among patients who tested pos-
itive for STI, the HIV diagnoses were more common than in the

whole cohort: 2 of 288 encounters in male patients (0.69%) with
both positive GC/CT and HIV testing were HIV positive, and 2
of 470 encounters in female patients (0.42%).

DISCUSSION

Our study shows that the frequency of HIV testing within
our institution for patients being tested for GC and CT has
improved since New York State legislation mandating the offer
of an HIV test. Despite this, there were frequent missed oppor-
tunities for HIV testing, especially in the ED, where less than
one-third of patients tested for GC/CT received an HIV test on
the same day. Even after expanding the testing interval to allow
for testing performed within the next 12 months at the same
institution, more than half of patients in the ED and 27%-40%
of outpatients did not receive an HIV test after performance of
GC/CT testing.

In New York State, providers in ED, inpatient, and pri-
mary care settings are required to offer 1-time HIV testing
for individuals aged 13-64 years, except when previous test-
ing offers have been documented or when a life-threatening
emergency prevents the offer. Expanding testing within these
parameters has been shown, using simulation modeling, to
potentially reduce the number of HIV infections by 16.9%
from 2010 to 2020, though this reduction assumes perfect
implementation [7].

Data regarding the implementation of the New York test-
ing law suggest that the frequency of HIV testing is improving
[15-19]. Survey data from 2011 to 2012 showed that only 25%
of New York residents aged 18-64 years who had sought med-
ical care in the past year were offered an HIV test at that visit,
with 60% of those accepting the offer [17]. By the end of our
study, we found substantial increases in HIV testing. Our study
population may have had an increased opportunity to be tested
for HIV compared with the general population because our
population was already interacting with the health care system
for GC/CT testing.

In contrast to an overall improvement in HIV testing, we
show that the trend varies by subgroups. For example, men were
more likely to receive an HIV test. This may be because GC/CT
testing is frequently ordered for asymptomatic women as part
of routine gynecological exams or prenatal testing. In contrast,
GC/CT testing for men may be reserved for those with known
sexual risk or with symptoms. If this is the case, providers may
be more inclined to offer a concurrent HIV test.

Individuals aged 13-20 years were less likely to receive HIV
testing and had little increase in testing over time, and actu-
ally decreased in the last year of data. This is especially rele-
vant given the importance of incident HIV in adolescent men,
even as overall HIV incidence is declining. National and local
surveillance data show that persons aged 20-29 years have the
highest rate of reported HIV diagnoses [20, 21]. Earlier testing
of individuals with ongoing sexual activity may be useful for
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Proportion of gonorrhea and chlamydia testing encounters with HIV test by location. A and B, Proportion of encounters in which patients received an HIV test on

the same encounter. C and D, Proportion of encounters in which patients received an HIV test within 1 year after the encounter. Abbreviation: ED, emergency department.

diagnosing cases earlier and linking them to care and linking
HIV-negative adolescents to appropriate prevention. Notably,
the New York State law does not mandate parental consent for
individuals <18 years of age, so this should not be a barrier to
testing in the adolescent population.

Our data show that emergency departments present oppor-
tunities to improve HIV testing, even when accounting for
subsequent testing via referral within the same health care
network. There are multiple challenges to increasing testing in
this setting, including personnel limitations, hospital efforts

to minimize ED wait times, the need for a private space to
provide testing and counseling, and the cost of coordinating
follow-up for individuals with positive tests [22]. The avail-
ability of rapid point-of-care testing mitigates some of these
difficulties, but unfortunately these testing methods have not
been universally implemented, even in high-prevalence areas
[16]. Electronic health record alerts can also serve to rein-
force compliance, but a study by our ED providers suggests
that overly frequent or onerous alerts may lead to frustration
among providers [23].
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Figure 2.
the same day. Age is measured in years at the time of the encounter.

Proportion of gonorrhea and chlamydia testing encounters with concurrent HIV test by age. Proportion of encounters in which patients received an HIV test on

Although the legislative mandate clearly describes recom-
mendations for those who have never been HIV tested, the
interval for retesting populations at ongoing risk is less clear.
The missed opportunities for testing found in our study may
be partly because individuals were not subject to the mandate.
This would be true if the individual had a documented prior
HIV test, even though the risk of acquisition in the setting of
ongoing sexual risk behavior might warrant retesting. Data on
the optimal interval of retesting and interventions to promote

Table 2. Multivariate Logistic Regression for Odds of Receiving an HIV
Test at the Same Encounter as GC/CT Testing

Adjusted Odds 95% Confidence

Ratio Interval PValue

Study year 1.116 1.108-1.126 <.001
Age, y 1.002 1.001-1.004 <.001
Male sex 2.799 2.677-2.928 <.001
Encounter location

Emergency room 0.219 0.204-0.236 <.001

Inpatient 0.102 0.089-0.116 <.001

Outpatient Ref Ref
Primary care patient 0.842 0.818-0.866 <.001
Prior HIV test results

Previously HIV 0.800 0.778-0.823 <.001

negative

Not previously tested Ref Ref

Logistic regression with robust covariances for participant-level clustering. Study year
defined as a continuous variable, with 2010 as year 0. Primary care patients were those
patients with primary care appointments at the same institution within 1 year of the
encounter.

Abbreviations: CT, Chlamydlia trachomatis; GC, Neisseria gonorrhoea.

HIV testing for those at ongoing risk would help to improve the
use of HIV testing in these settings.

Consistent with the decreasing incidence of HIV infection
in New York City, we observed very few new HIV diagnoses
in our analysis [20]. However, the diagnosis of HIV in the sub-
set of patients with diagnosed GC/CT was substantially more
common, likely reflecting the higher risk status of this group. If
incidence continues to decline, in line with the New York State
HIV elimination agenda, new testing strategies may need to
evolve to account for local prevalence and risk of acquisition,
even among patients with apparent sexual risk factors.

The strength of our analysis includes a large longitudinal data
source that captures testing practices within a multilocation health
care system. However, our analysis is limited in several ways. The
use of institutional laboratory data did not allow us to capture
tests performed outside our institution or point-of-care tests that
were not sent to our laboratory. However, although 1 clinic used
point-of-care testing, this was not in widespread use at the time
of the study. We had limited patient-level data and were not able
to assess the impact of factors such as race, insurance status, or
type of sexual activity on receipt of an HIV test. Importantly, we
were not able to separate tests done for routine screening during
well-visits with tests done for symptoms of STI. Our analysis was
based on tests performed and cannot account for tests that may
have been offered and declined by patients. However, we feel that
the outcome of tests performed rather than tests offered is more
in line with the public health goal of expanded testing. Although
our population likely included individuals engaging in condom-
less sex due to the suspicion of STI, our analyses were not able to
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account for other behavioral methods to prevent HIV acquisition
such as pre-exposure prophylaxis, serosorting, and antiretroviral
coverage among HIV-infected partners. Finally, because data
before the passage of the New York State testing law were not
available, we cannot confirm a causal association between the law
and improvements in testing.

In conclusion, we found in alongitudinal analysis that HIV test-
ing patterns at a large urban multilocation health care center for
patients tested for GC or CT improved over time but missed sig-
nificant opportunities for continued testing expansion. Strategies
to target appropriate risk-based HIV retesting of patients with
suspected STTs, especially in EDs and among adolescent patients,
may help to reduce missed opportunities for testing. Education
of providers in the settings studied regarding the importance of
retesting individuals at ongoing risk for HIV (particularly ado-
lescents), implementation of point-of-care testing for HIV, and
further research with stakeholders to determine the perceived
barriers to HIV testing are some of the possible interventions that
could be taken to decrease these missed opportunities. The yield
of HIV testing strategies is partly dependent on local prevalence
and risk, and we expect optimal strategies to change over time as
we continue efforts to curb the HIV epidemic.
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