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Abstract

Background: We conducted a systematic review of studies published in peer-reviewed journals on HIV screening
programs conducted in pediatric emergency departments (PEDs) in the United States (US) with the objective of
describing the methods, testing yields and challenges in these programs.

Methods: We searched for full-text, English-language, original research articles focused on the conduct, devel-
opment, initiation or implementation of any HIV screening program in a US PED through eight online databases
(Pubmed (MEDLINE), Scopus, Embase, Cochrane, Web of Science, CINAHL, Psycinfo and Google Scholar) from their
inception through July 2020. We also searched for articles on the websites of thirteen emergency medicine journals,
24 pediatric and adolescent health journals, and ten HIV research journals, and using the references of articles found
through these searches. Data on HIV testing program components and yield of testing was extracted by one investi-
gator independently and verified by a second investigator. Each program was summarized and critiqued.

Results: Of the eight articles that met inclusion criteria, most involved descriptions of their HIV testing program,
except for one that was focused on quality improvement of their program. Five described an opt-in and three an opt-
out approach to HIV screening. Programs differed greatly by type of HIV test utilized and who initiated or performed
testing. There were large variations in the percentage of patients offered (4.0% to 96.7%) and accepting (42.7% to
86.7%) HIV testing, and HIV seropositivity in the studies ranged from 0 to 0.6%. Five of the eight studies reported an
HIV seropositivity greater than 0.1%, above Centers for Disease Control and Prevention recommended threshold for
testing in a healthcare setting.

Conclusions: The studies illustrate opportunities to further optimize the integration of HIV screening programs
within US PEDs and reduce barriers to testing, improve efficiency of testing results and increase effectiveness of pro-
grams to identify cases. Future research should focus on advancing the methodology of screening programs beyond
feasibility studies as well as conducting investigations on their implementation and longer-term sustainability.

Keywords: HIV testing, Pediatric emergency medicine, Systematic review, United States, Diagnostic screening
programs, Adolescent, HIV

Background
Adolescents 13-19 years-old and young adults
20-24 years-old accounted for 0.5% and 2.6%, respec-
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new US HIV diagnoses in 2018 occurred among 13 to
24 year-olds, and 20 to 24 year-olds had with the second
highest rate of new diagnoses among all age groups [1].
Furthermore as of 2018, almost 45% of 13—24-year-old
HIV-infected adolescents and young adults were unaware
of their HIV status, which was the highest rate of undiag-
nosed HIV infections among all age groups [2]. Among
US high school students surveyed in 2017, only 9.3% had
ever been tested for HIV (not including blood donations),
and notably only 13.2% of those who reported having
sex with the opposite sex and 20.2% with the same sex
had ever been tested [3]. These statistics underscore the
need for HIV testing among adolescents as well as young
adults so that they can be linked to care if HIV infected
and receive preventive services if at continued or future
risk of acquiring HIV.

To increase the number of adolescents aware of their
HIV infection, the American Academy of Pediatrics
(AAP) recommends that: (1) adolescents should be tested
for at least once by 16 to 18 years of age in health care
settings where the prevalence of HIV in the adolescent
patient population is more than 0.1%: (2) adolescents liv-
ing in lower HIV prevalence settings who are having sex
or at risk for HIV because of drug use should be tested;
(3) higher risk adolescents should be tested annually for
HIV; (4) those who are being tested for sexually trans-
mitted infections (STIs) should be tested for HIV dur-
ing the same visit; and (5) emergency departments (EDs)
and urgent care areas in higher prevalence areas should
implement routine HIV testing. The AAP recommenda-
tions echo the 2006 US Centers for Disease Control and
Prevention (CDC) recommendations for expanding HIV
screening in all healthcare settings, including EDs, for
patients 13 to 64 years-old [4]. The United States Preven-
tive Services Task Force (USPSTF) recommended in 2019
that clinicians conduct HIV screening regardless of risk
at least once for patients 15 to 65 years-old, and screen-
ing based on risk for adolescents < 15 years-old [5].

Despite the aforementioned recommendations
addressing HIV testing for adolescents in US EDs, HIV
screening and diagnostic testing are performed infre-
quently in this setting. Of the over 10 million visits by
13-19-years-olds to US EDs from 2009-2017, HIV test-
ing was conducted in only 0.53% of visits [6]. Research
indicates practice and knowledge barriers to HIV test-
ing in US pediatric EDs (PEDs). Of pediatric emergency
medicine (PEM) groups from seven metropolitan areas
in the US surveyed in 2012, 51% reported having an HIV
testing guideline in their ED [7]. In an unrelated 2012
survey of attending PEM physicians, only 28% correctly
identified the age group recommended by CDC for HIV
screening [8]. The consequences of lack of pediatric ED
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HIV testing were illustrated in an evaluation of young
adults diagnosed with HIV through a screening program
at the Grady Hospital adult ED [9]. Of the 193 young
adults, 38 had 109 PED visits in the ten years prior to
their HIV diagnosis, reflecting missed opportunities for
testing and prevention of future infections. These accu-
mulated findings demonstrate that there are opportuni-
ties to improve and expand pediatric ED HIV testing.

To better understand the current status of research on
HIV screening in US PEDs, we conducted a systematic
review of existing studies on HIV screening initiatives
in US PEDs. Our objective was to review the types of
programs conducted to date, their approaches, research
methodologies and yields of testing. From this review, we
aimed to provide a perspective on what research might
assist in guiding expansion of HIV screening in US PEDs.

Methods

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines were followed
for this systematic review [10].

Information sources and search strategy

We initially performed a search for research articles
using the online databases PubMed (MEDLINE), Scopus,
Embase, Cochrane, Web of Science, CINAHL, PsycInfo
and Google Scholar from their inception through July
2020. The search was repeated prior to acceptance of the
article in January 2022. Search terms centered around all
applicable controlled vocabularies and key terms related
to “pediatric emergency department” and “HIV screen-
ing” We subsequently conducted manual searches of the
websites of thirteen emergency medicine journals, 24
pediatric and adolescent health journals, and ten HIV
research journals for additional relevant articles (Supple-
ment). We reviewed past issues of each journal through
a search on their respective websites. These journals
were selected by the authors from the listings for these
types of journals on PubMed (MEDLINE). Hand searches
through references of articles found through these
searches also were performed.

Inclusion/exclusion criteria

Articles included in this systematic review were full-text,
English-language, original research articles focused on
the conduct, development, initiation or implementation
of any HIV screening program in a US PED. Studies were
excluded if the HIV screening program was based in an
adult or combined pediatric and adult ED, adolescent or
HIV clinic, or any other primary care settings. Abstracts,
case studies, editorials, opinion pieces, commentar-
ies or review articles were not included. Peer-reviewed
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brief reports and research letters were included. No time
restrictions were applied.

Data collection and analysis

Citations from the initial database and manual searches
were collected. Duplicate citations were removed, and
the titles and abstracts of each source were screened
based on the inclusion and exclusion criteria. Full-text
articles were then examined for their eligibility by the two
reviewers, who reached a consensus regarding the final
set of articles included for data abstraction and review.
With these articles, the reviewers created a form based
on the work by Lyons, et al. [11] to guide extraction of
key information on the setting and components of each
HIV testing program (e.g., personnel involved, testing
methodologies, consent obtained), program inclusion/
exclusion criteria and the yield of the program (e.g., the
number of program eligible patients; patients who were
offered HIV testing and/or counselling, accepted test-
ing, were tested, tested positive for HIV, and linked to
care was extracted). A meta-analysis was not possible due
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to the heterogeneity in the methodology of the studies
and their outcomes; therefore, a qualitative analysis was
performed.

Results

Overview

Eight studies were included in this systematic review
based on study criteria for adolescent and young adult
HIV screening programs implemented in US pediatric
ED settings. (Figure 1) The ages of the patients included
differed among the eight programs described, but all
ranged between 13 and 24 years-old. (Table 1) Of the
eight programs, five articles described an opt-in and
three an opt-out approach to HIV screening, although
details were not clearly described for all programs.
Studies varied widely on the percentage of patients
offered (4.0% to 96.7%) and accepting (42.7% to 86.7%)
HIV testing. HIV seropositivity in the studies ranged
from O to 0.6%. Five of the eight studies reported an HIV
seropositivity greater than 0.1%, above the CDC recom-
mended threshold for testing in a healthcare setting.sss

(n=1,294)

Articles identified through
database and journal
website searching

removed
(n=268)

Articles remaining after duplicates

(n=268)

Article titles and
abstracts screened

Articles excluded
(n=198)

A 4

A 4

(n=70)

Full-text articles
assessed for eligibility

Full-text articles
excluded (n=62)

\ 4

H Eligibility ’[ Screening ’ (Identiﬁcation]

A 4

(n=8)

Included

Studies included in
qualitative synthesis

Fig.1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram of article searches through inclusion
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Summaries and critiques of the eight pediatric ED HIV
testing studies
Beckman, et al. Wisconsin Medical Journal, 2002 [12]

Program description This study involved the institu-
tion of a quality improvement initiative for HIV testing
in a PED. The initiative was designed to increase patient
receipt of their HIV test results and to overcome clinician
reluctance to perform HIV testing due to concerns about
responsibility for follow-up arrangements [12]. The target
population for HIV testing in this PED was adolescents
undergoing an STI evaluation. For this initiative, a PED
nurse was tasked to contact all patients who were tested
for HIV and notify them of their results. The initiative
resulted in an increase in HIV testing (27% vs. 18%) and
receipt of results (57% vs. 8.1%).

Critique 'This program demonstrated how simple ini-
tiatives designed to overcome barriers can improve HIV
testing efforts in a PED. Limitations of the program
include its narrow scope (only patients with suspected
STIs), few numbers of patients tested for HIV as a com-
parison of the PED’s patient volume, low rates of testing
and follow-up. The analysis was limited due to the com-
mon limitations of retrospective medical record reviews,
including the completeness, quality and need for inter-
pretation of the documentation available to the study.

Mehta, et al. Academic Emergency Medicine, 2007 [13]

Program description A research assistant identified and
approached age-eligible patients after reviewing the daily
ED log and triage notes, confirmed their study eligibil-
ity, and obtained consent [13]. Patients underwent oral
fluid sampling with testing performed at a state labora-
tory separate from the PED. The most common reasons
reported by patients for refusing testing were having
recently tested for HIV in the previous one to six months
and not perceiving a need for testing.

Critiqgue 'The study demonstrated feasibility of imple-
menting this type of program in an urban PED and suc-
cessfully identified and linked to care one HIV-infected
patient who had not been HIV tested during the prior
three years. Limitations of this program include its short
duration (seven months), performance at a single site,
restrictions of when testing was available, losses of test-
ing opportunities due to study eligibility requirements,
patients missed who were eligible during testing periods,
and inability to perform HIV testing, provide results, and
link HIV-infected patients to care during the ED visit.
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The consent process, particularly the need for parent or
guardian permission for minor patients, posed signifi-
cant barriers for HIV testing and study enrollment, and
accounted for more than one-third of all ineligible cases.
Approximately 9% of patients approached did not have
a parent/guardian present with them; eleven did not
want to ask their parents or guardian for consent; and
one patient’s parent or guardian refused to give permis-
sion. The authors believed that the additional require-
ments involved in the context of conducting a research
study and privacy concerns (treatment in common/open
areas) also were barriers, although these aspects were not
measured.

Mollen, et al. AIDS Patient Care and STDs, 2008 [14]

Program description  This sexual health counseling pro-
gram sponsored by a grant from a local health depart-
ment offered HIV testing following a 30-min counseling
session with a health educator [14]. The health educator
identified eligible patients through the ED log or by refer-
ral by the patient’s PED health care providers, preferen-
tially approaching those presenting with a possible STI.
A private room in the hospital was available for coun-
seling and testing for patients awaiting discharge. The
most commonly reported reasons for refusing counseling
were being in too much pain or a lack of interest in the
program.

Critigue 'The HIV screening program successfully
identified and linked to care two HIV-infected patients
and demonstrated success in integrating a sexual health
counseling program with HIV testing using a dedicated
health educator in a PED. The ability of patients to partic-
ipate in the program without parental/guardian approval
was a strength of the program. Limitations included
that the program: relied on the availability and exter-
nal funding of a health educator, made testing available
only for the limited period of time when the health edu-
cator was present, involved a lengthy time required for
counseling and a single test provider which reduced the
number of patients who could be tested, targeted higher
risk patients (predominately STI visits), preferentially
involved only females (75.1% of program recipients), and
did not make testing results during the ED visit (42% did
not receive their HIV test result).

Minnear, et al. Pediatrics, 2009 [15]

Program description In this program, eligible patients
were provided with a 1-page HIV screening informational
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handout after registration and prior to being triaged [15].
ED nurses informed these patients that HIV screening
was performed routinely for all adolescents in the ED,
and asked them if they would rather not be tested. Oral
fluid, rapid HIV testing was performed, although the
article does not specify by whom and where the test was
conducted. At five months after the testing program was
initiated, efforts to increase the proportion of patients
approached for HIV testing were implemented, includ-
ing displaying wall posters, mounting computer monitor
stickers, and instituting a visual computerized prompt
was added to the electronic chart to remind staff mem-
bers to offer screening. These efforts increased the pro-
portions of patients approached from 28.9% to 54.3%.
Testing acceptance was higher for adolescents 15 years-
old and older than younger adolescents, but did not differ
by race or gender. Most common reasons for declining
testing were having been tested previously and perceiving
themselves as not at risk.

Critique Uptake of HIV testing was high for this opt-
out screening program, and rapid HIV testing allowed
for receipt of testing before discharge. However, the pro-
gram occurred over a short time period (approximately
7.5 months), and test kits were provided from the state
department of health, which likely limits sustainability.
Furthermore, although testing was intended to be non-
targeted, the study authors discovered that prior to
the implementation of computerized testing prompts,
older, nonwhite, female patients were more likely to
be approached for testing, and after prompt initiation,
older adolescents still were approached more often. In
addition, although the interventions to increase those
approached was successful, 62.9% of those eligible for
testing were not approached. As an explanation for the
low approach proportion, the study authors noted that
lack of attendance at training sessions was high among
nursing staff.

Hack, et al. Pediatric Emergency Care, 2013 [16]

Program description Eligible patients were approached
for HIV screening in triage or in the PED [16]. A paper
form documenting the patients’ age, sex, race and test-
ing acceptance or refusal was included in each patient’s
chart, and was collected by PED nurses and physicians.
After signed consent forms were obtained, pretest coun-
seling, rapid HIV fingerstick testing and posttest coun-
seling was performed by HIV counselors supplied by the
state’s department of health. Acceptance of testing did
not differ on gender but was greater among older ado-
lescents (90% acceptance among 18—-20 year-olds vs. 25%
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of 13 year-olds. The authors note that HIV testing during
the three-month study period in 2009 was 446% greater
than for a comparable period in 2008 (213 vs. 39 patients
tested).

Critique 'The primary achievement of this testing pro-
gram was its ability to greatly increase HIV testing at this
PED, as compared to prior practice. Limitations of the
program include that a small fraction (11%) of eligible
patients were approached for HIV testing; the respon-
sibility of offering testing mainly fell to PED physicians,
who could have forgotten or did not have time to offer
testing; there no were prompts or reminders to offer test-
ing; and written consent and counseling requirements
might have impeded the number of patients who could
have been tested. The analysis of this program has the
common limitations of retrospective medical record
reviews, including the completeness, quality and need
for interpretation of the documentation available to the
study.

Rakhmanina, et al. Journal of Adolescent Health, 2013 [17]

Program description Age-eligible patients and guard-
ians at the two PEDs in this HIV testing program were
approached either during triage or in their PED room,
unless the patient had a previous documented HIV test
in the ED [17]. A patient was considered to opt-out if the
patient and/or guardian declined screening (details of
precisely how the opt-out approach was executed were
not provided). The most commonly reported reasons by
medical staff for not approaching an age-eligible patient
included insufficient staff time, a medical decision not
to address HIV screening, and the patient was already
known to be HIV infected. Reasons patients cited for
opting out of testing were having a recent negative HIV
test, not being sexually active, and perceiving themselves
of not being at risk. In a multivariable logistic regression
model, greater HIV testing acceptance was associated
with age > 15 years-old, residing in DC, Black race, and
having a parent/guardian present.

Critique This program’s strengths include offering HIV
testing and testing a large number of patients, utiliz-
ing rapid point-of-care testing, providing results during
the patient visit, and successfully identifying and link-
ing to care eight patients with HIV. Limitations were
a lack of a clear description of the opt-out process (so
that its usage can be accurately assessed) and multiple
false positive tests from oral fluid sampling. Further, the
opt-out approach did not prevent loss of testing oppor-
tunities (22.5% of ED visits had no testing offered) and
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inequalities in testing acceptance by age, race, residence,
and presence of a guardian.

Bhatt, et al. Pediatric Quality and Safety, 2020 [18]

Program description This study reported on a qual-
ity improvement initiative to overcome key barriers to
increase HIV testing for patients undergoing an evalua-
tion for STIs [18]. Improvements initiated included: (1)
verbal instead of written consent for testing; (2) point-
of-care HIV testing performed by ED staff instead of
batched laboratory-based testing; (3) an educational
campaign was implemented for PED providers to
increase awareness of HIV in adolescent patients as well
as the current CDC and AAP testing recommendations;
(4) online HIV educational videos and informational
pamphlets on HIV and STIs were available for patients
to review; (5) HIV point-of-care testing order was incor-
porated into the STI order set (pre-selected); and (6) an
automated EHR reminder posted for HIV testing when
STI tests were ordered that showed the patient’s previ-
ous HIV testing and results within the last 12 months and
asked the medical provider to provide a reason for not
ordering testing. Documentation of HIV testing offered
increased from 3.6% prior to the program initiation to
75% post-initiation and then 87% after the introduction
of the automated EHR reminder.

Critigue This program’s strengths were its success in
identifying barriers to HIV testing, implementing inter-
ventions to facilitate testing, diagnosing eight new HIV
infections (over a five-year period), and its focus on sus-
tainability. As a possible additional strength, the manu-
script alludes to permitting oral fluid, fingerstick and
phlebotomized blood sampling options for HIV testing,
but does not specify which sampling types were actu-
ally used. Limitations include that primary outcome was
offer and not performance of HIV testing, and lack of
information on total eligible patients, and the number
approached for, the number who accepted and the num-
ber of patients who completed testing. There were some
inefficiencies noted in testing, given that there were false
positive tests and testing of those previously known to be
HIV infected, although linkage to care was secured for
these patients.

Gutman, et al. Academic Emergency Medicine, 2020 [19]
Program description In this pilot HIV testing pro-

gram, investigators identified eligible patients through
ED logs, consulted with the patient’s ED providers to
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confirm eligibility and assess whether the patient was
already having an HIV test [19]. Testing was offered to
those who were not being tested for HIV as part of their
clinical care. Patients and parents or guardians were
informed that the HIV test would be charged as part
of their ED visit. The most commonly reported reason
for declining testing (64%) was that the patient and/or
guardian did not believe they were at risk for HIV. Per
the results of multivariable logistic regression modeling,
the presence of a parent/guardian with the patient did
not affect acceptance of HIV screening (aOR 1.07, 95%
CI 0.67-1.70). The study authors allude to using an opt-
out approach, but do not explain how testing was offered
or presented to patients. For patients who were not
undergoing phlebotomy, a minimum of 400 uL of blood
was collected by the study investigators via fingerstick; a
blood sample was collected by the ED nurse for patients
undergoing phlebotomy or who had an intravenous line
in place. Only 21% of patients were notified of their test
results in-person prior to discharge, and only positive or
invalid results were communicated to patients after PED
discharge. Negative results were only communicated
in person by the screening investigator prior to PED
discharge.

Critique This single-site pilot HIV screening program
was successful in identifying an HIV-infected younger
adolescent (14 years-old) who was evaluated in the fast
track area of the ED. However, this patient had a recent
prior ED visit for viral syndrome during the pilot pro-
gram period, but was not approached because no inves-
tigators were screening patients when the patient visited.
A strength of the program was its inclusion of HIV test-
ing costs as part of clinical care; however, there were no
provisions for testing of those who were unable to pay
for the costs of testing. Nearly ten percent of adoles-
cents who opted out stated that the cost of testing was
prohibitive. Limitations of this program were its short
duration, selection bias in who was approached for test-
ing (approached preferentially by chief complaint and by
age, with older adolescents approached before younger
patients), testing only when an investigator was pre-
sent (40% of ED visits during study period, resulting
in only 11% of those patients during the study period
approached for testing), and that 79% of those tested did
not receive their results prior to discharge. Fingerstick
sample collection, although permitting more testing to
occur, was also an encumbrance, given that the blood
sample collection was time-consuming (reported up
to 5 min) and was a large volume of blood for a finger-
stick, considered to be uncomfortable by patients, and
occasionally resulted in invalid results due to inadequate
sample collected.
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Discussion

The eight programs in this systematic review demon-
strate that HIV screening can be initiated successfully in
US PEDs. As an objective marker of success, six programs
identified at least one patient with an HIV infection who
otherwise would have gone undiagnosed, [13-15, 17—
19]. Of these, five programs found a HIV seropositivity
greater than 0.1% among those tested, [13, 14, 17-19]
which is the CDC recommended threshold for conduct-
ing routine screening in a given healthcare setting [4]. In
further defense of HIV screening in this setting, Mollen,
et al. reported that 85% of PED providers surveyed sup-
ported HIV testing in the ED and 93% approved of the
program implemented in the study [14]. Two other stud-
ies apart from the eight programs reviewed in this inves-
tigation also lend support for HIV screening in EDs. Of
114 adolescents (14—21 years-old) surveyed at a Phila-
delphia PED, 79% agreed with the statement that “Rapid
HIV testing should be included in all trips to the ED”
[20]. In Mehta et al’s survey of 191 US PEM attending
physicians, 84% indicated that they believed that ED HIV
screening would increase HIV testing availability to ado-
lescents [8].

Despite these successes, the PED HIV testing pro-
grams in this systematic review highlighted challenges
that limited their effectiveness at identifying HIV cases,
efficiency and reach. The proportions of adolescents
and young adults approached for HIV screening ranged
widely, although these estimates were not reported for all
programs. This variation across programs is most likely
related primarily to differences in methodology across
the screening programs (i.e., who, what, when, where,
and how of screening) and goals of the programs (i.e.,
why screening). A consequent common limitation was
that many patients were not approached for screening,
even if intended to be “routine” or “universal’; and despite
using an “opt-out” approach. Furthermore, some screen-
ing practices resulted in differences in testing based on
age, race and gender.

These differences in patient selection for screening may
have contributed to different HIV positivity rates across
EDs. Notably, two of the sites with HIV positivity below
the CDC recommended threshold for screening at 0%
and 0.06%. These sites had the nontargeted approach
to screening- any age-eligible patient was offered test-
ing, as opposed to the targeted programs which selected
patients deemed to have higher likelihood to have HIV
given their ED presentation for possible STI. The com-
bination of more generalized risk in the denominator of
patients tested at these sites, and also low levels of test-
ing actually offered due to low clinician compliance
(older patients were more frequently offered at one site,
clinicians needed to collected written consent at another
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site) may have contributed to the low yields. Given the
low rates of offering testing at these sites, it is uncertain
whether the nontargeted approach is necessarily subopti-
mal in the PED and merits further research.

Consent processes also were a source of variation,
which in turn could have affected screening acceptance.
CDC recommended removing the barrier of separate,
specific written consent for HIV testing in 2006 [4]. This
landmark change in recommendations for HIV test-
ing approaches may have contributed to the increase
in opt-out HIV testing seen in three of the studies this
review captured after 2006. In the studies with the opt-
in approach, acceptance rates were slightly lower (49.4%,
60.7%, 74.7%) compared to the opt-out approach (42.7%,
72.6%, 86.7%). The CDC consent change also may have
impacted the need to obtain parental consent in certain
states, though the effect of parental consent on screen-
ing acceptance is unclear. In a study conducted before
the recommendation, Mehta, et al. noted that requir-
ing parental consent resulted in some patients not
being tested [13]. In contrast, Rakhmanina, et al’s study
observed that parents/guardians accompanying the
patient was associated with lower odds of opting-out of
HIV screening [17]. However, the investigators noted
that their presence affected patient disclosure of prior
HIV testing and risk-taking behavior, which might have
affected HIV testing. Further, 6% of adolescents in their
study who had accepted testing were not tested because
parents/guardians declined it. In contrast, Gutman,
et al’s study did not find any association of HIV testing
acceptance with parent/guardian presence [19].

A common source of missed testing opportunities was
due to placing the onus of offering testing on PED provid-
ers, who perhaps either lacked awareness of the screening
program, forgot to offer screening to eligible patients, or
did not have time to offer testing. For example, Minniear,
et al. reported that only 22% of PED providers surveyed
prior to implementation of the screening program were
aware of the revised CDC guidelines on HIV testing,
and all PED providers frequently forgot to offer testing
to patients, with some providers disclosing that they felt
uncomfortable offering screening [15]. However, solu-
tions to this problem are possible, as evidenced by Bhatt,
et al. showing that computerized prompts in the EHR
resulted in a large increase in provider ordering of HIV
testing [18]. As an alternative arrangement to PED pro-
viders initiating testing, some programs reported using
dedicated research assistants, [13] health educators, [14]
or nurses, [15] for identifying, approaching, testing and
counseling patients.

HIV testing modalities varied across the studies,
partly related to the continuing evolution in tests avail-
able: phlebotomy for conventional (laboratory-based)
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antibody testing; [12] oral fluid sampling for conventional
(laboratory-based) antibody testing; [13, 14] rapid, oral
fluid, point-of-care testing; [15, 17] fingerstick sampling
for rapid, point-of-care testing; [16, 18] or fingerstick or
phlebotomy sampling for 4" generation antigen/anti-
body testing [19]. The types of sampling techniques and
tests employed impacted who could be tested and when
tests results were received, and consequently when they
could be acted upon for linkage to care. Earlier studies
did not have access to the multitude of tests available
currently for PED HIV testing programs, which permit
not only selection based on product testing performance
characteristics and price, but also according to sampling
techniques, testing time, accuracy, turn-around time,
and testing location (in the ED or laboratory based).
Test choice in the eight studies in this review likely was
decided by the funding source, and thus might not have
been the optimal choice for that PED. When selection
of testing was possible, there were trade-offs of ability to
deploy the tests with accuracy and turn-around time.

Hlustrating trade-offs in testing techniques is Gut-
man, et al’s [19] program, for which blood sampling for
the laboratory-based Architect HIV Ag/Ab Combo Test
(Abbott Laboratories, Inc.) was either through phle-
botomy or fingerstick sampling, which enabled testing
for the large proportion of PED patients who did not
undergo phlebotomy or have intravenous lines placed.
The study authors indicated concerns about the accu-
racy of oral fluid sampling as a reason for using this test,
as well as research suggesting that adolescents are more
likely than adults to present with an acute HIV infection,
which might go undetected using non-antigen tests [19].
However, a large fingerstick blood sample (400 pl) was
required for this test, and sampling was performed by
the study investigators, rather than ED nurses or ancil-
lary staff. Due to the limitation of blood volume needed,
5.8% of samples had inadequate blood volumes obtained
via fingerstick and could not be processed. Of the 462
patients who declined screening, 10.6% cited wanting to
“avoid needles” as a reason, although the results do not
indicate if this was related to phlebotomy or fingerstick
sampling. Because it was a laboratory-based test with a
resultant greater turnaround time than point-of-care
tests, 11.7% of results were available within one hour,
63.7% within one to two hours, and 24.6% more than two
hours. As a consequence, only 20.8% of patients received
their results during their ED stay.

Ignoring considerations about ability to test as many
patients as possible and as accurately as able, Gutman,
et al’s [19] program and others reveal how test choice
affects receipt of results. Although the two early studies
(Mehta, et al. [13] and Mollen, et al. [14]) used oral fluid
sampling, testing was conventional or laboratory-based
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and not performed in rapid manner, so results were not
available during the ED visit. Appointments were required
to receive test results in follow-up about two weeks after
the ED visit. As a consequence, Mollen, et al’s loss to
follow-up was 42% [14]. Although none of the eight stud-
ies reviewed reported being unable to secure follow-up
for patients with a positive HIV test result, this problem
is ubiquitous. Point-of-care rapid testing or testing with
rapid results eliminate follow up appointments for receipt
of test results and thus enable easier linkage to care.

The limitations of and challenges faced by these eight
PED HIV screening programs can direct efforts for their
implementation and for research. Feasibility no longer
needs to be demonstrated. Instead, research should be
directed at improving the methods of these programs,
including interventions to increase their reach or cov-
erage of patients in the PED who need to be tested for
HIV, increasing testing acceptance, facilitating the per-
formance of testing, decreasing time to test results, and
ensuring patient receipt of test results. Further, optimal
strategies to implement the programs in PEDs of all types
commensurate with their resources and needs, as well as
enabling their sustainability require attention to enable
widespread and long-term success.

Potential strategies to increase PEDS implementation
of HIV screening, as identified in the research covered
in this review, involve leveraging provider education,
the team care approach, investing in testing technology
and EHR aids. Provider education should involve edu-
cational campaigns to inform providers of the preva-
lence of HIV in adolescents, the ability to test in the PED
with linkages to care, and importantly, specific training
of how to engage in conversations about sexual health.
The team care approach has demonstrated success in
sharing some of the time burden of additional screen-
ing and counselling conversations to members of the
care team. Nurses can assist in screening questions and
at certain institutions, health educators or case manag-
ers can assist in sexual health counseling and linkages
to care, respectively, and lastly physician assistants and
nurse practitioners can aid in follow-up calls to patients
for whom positive screens result after the ED visit. As
medical technology advances, the time and accessibil-
ity of point-of-care STI tests improve. Health systems’
prioritization of patients’ sexual health by investing in
faster rapid tests will increase the numbers of patients
who can receive results during their ED visit, potentially
increasing EDs willingness to incorporate HIV screening
programs. Finally, the EHR can facilitate HIV screens by
choice architecture of how the clinician interacts with
HER by incorporating HIV screening in STI order sets
as a pre-selected choice, reminding providers who do not
order HIV that it can be order. Together these strategies
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to improve HIV screening merit further implementation
science-informed research as to their effectiveness.

Limitations

As true for this type of investigation, this systematic
review is limited by what has been published on this topic.
Most of the studies were demonstration or pilot pro-
grams of a short duration. This limitation therefore pre-
cluded any long-term analysis on their effectiveness and
sustainability. Furthermore, most programs were single-
center studies that were highly heterogeneous in design
and methodology. As a result, only a qualitative review
of the studies could be conducted. All articles were ana-
lyzed from the lens of current-day knowledge of HIV
testing and practices, and are therefore reflect the biases,
knowledge and perspectives of the reviewers. In addition,
all studies were focused in the United States, and findings
may not apply to testing being performed in other coun-
tries. Although we performed manual searches of journal
websites in addition to our database searches, there likely
were journals we either did not search or failed to record
that we had searched them. The former concern might
have resulted in missed articles, although the likelihood
of this occurrence is small given the database search. This
potential effect on the analysis cannot be known.

Conclusion

In this systematic review, we report on US PED HIV
screening programs which demonstrate their feasibil-
ity to be initiated, and ability to identify HIV-infected
adolescents and link them to care. The studies illustrate
opportunities to further optimize the integration of HIV
screening programs within PEDs and reduce barriers to
testing, improve efficiency and increase effectiveness.
Future research should focus on advancing the method-
ology of screening programs as well as their implementa-
tion to other settings and their longer-term sustainability.
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