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Abstract

Emergency departments (EDs) have played a major role in the science and practice of

HIV population screening. After decades of experience, EDs have demonstrated the

capacity to provide testing and linkage to care to large volumes of patients, particu-

larly those who do not otherwise engage the healthcare system. Efforts to expand ED

HIV screening in the United States have been accelerated by a collaborative national

network of emergency physicians and other stakeholders called EMTIDE (Emergency

Medicine Transmissible Infectious Diseases and Epidemics). As the COVID-19 pan-

demic evolves, EDsnationwidearebeing taskedwithdiagnosing andmanagingCOVID-

19 in a myriad of capacities, adopting varied approaches based in part on know-

how, local disease trends, and the supply chain. The objective of this article is to

broadly summarize the lessons learned from decades of EDHIV screening and provide
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guidance formanyanalogous issues and challenges in population screening forCOVID-

19. Over time, andwith the accumulated experience from other epidemics, ED screen-

ing should develop into an overarching discipline in which the disease in question may

vary, but the efficiency of response is increased by prior knowledge andunderstanding.

KEYWORDS

COVID, emergency departments, HIV, population screening

1 INTRODUCTION

Emergencydepartments (EDs) haveplayedamajor andever-increasing

role in the science and practice of population screening for HIV.1,2

Knowledge gained during the past 2 decades is broad, spanning areas

such as patient and physician engagement, patient selection strategies,

linkage to care approaches, operational innovations, systems engineer-

ing approaches, and health economics.1,3–9 Perhaps most important,

EDs have demonstrated the capacity for providing testing and linkage

to care for large numbers of people from all segments of the popula-

tion, including those without other points of contact with the health-

care system.10–12

The ED also provides an opportunity to leverage its unique place

within the healthcare system and play a significant role in supporting

surveillance for emerging infectious disease outbreaks. For example,

EDs have played an important role in monitoring trends for infectious

diseases such as influenza, and most recently, severe acute respiratory

syndrome coronavirus-2 (SARS-CoV-2), commonly known as COVID-

19. COVID-19 continues to evolve and has emerged as one of themost

historical pandemics of the world, with the United States leading the

world in terms of total number of cases. EDs nationwide are being

tasked with diagnosing and managing COVID-19 in a myriad of capac-

ities adopting varied approaches based in part on know-how, local dis-

ease trends, and the supply chain. In the United States, EDs have, and

will continue to be, called on to engage more broadly in public health

strategies for purposes of surveillance, triage, case detection, and link-

age to care to improve both individual patient care aswell as the health

of the population they serve.

Efforts to expand ED HIV screening in the United States have

been accelerated by a collaborative national network of emergency

physicians and other stakeholders from infectious diseases and public

health, originally called the National ED HIV Testing Consortium, but

more recently reorganized to address broad infectious disease chal-

lenges under the name EMTIDE (Emergency Medicine Transmissible

Infectious Diseases and Epidemics). The objective of this article is to

broadly summarize applicable lessons from over two decades of our

collective experience with integrating EDHIV screening and linkage to

care into ED practice. Selected experiences might be used to help plan,

integrate, and optimize population-based screening approaches for

COVID-19. The conceptual framework and specific lessons described

herein should be informative for EDplanning andpractice but also have

relevance for large-scale population screening in other clinical settings.

This discussion is informedbothby thepublished literature and the col-

lective experiences of the EMTIDE investigators.

2 LESSONS LEARNED

2.1 Conceptual framework

As the body of research on HIV screening in EDs increased, there

was recognition of the need for developing a conceptual framework1,3

and nomenclature4 to ensure the emerging evidence base would be

interpretable and comparable. Many elements of that overall concep-

tual model should have enduring value for other population screen-

ing efforts (Figure 1). Regardless of the disease, within the ED there

are specific considerations regarding how patients are selected, con-

sented, tested, notified, and counseled. Taking these considerations

into account will inform the operational plan, strategies for scalabil-

ity, sustainability, and financial stability. Shared, common definitions

ensure that researchers andpolicymakers cancommunicateeffectively

and compare and contrast outcomes across different settings to estab-

lish best practices.

In this article, we discuss 3 key themes surrounding our decades

of experience with ED HIV screening programs and discuss rele-

vant lessons that bear consideration in developing screening/testing

approaches for COVID-19 and other infectious diseases in ED set-

tings. The themes include the following: (1) diagnostic considerations

(ie, type of diagnostic assay, test accuracy), (2) screening operations (ie,

responsible staff, sample collection, patient selection) and post-testing

considerations (ie, result notification, education, and counseling), and

(3) public health surveillance and epidemiology (ie, population and sen-

tinel surveillance).

2.2 Diagnostic considerations

Aprimary issue in detectingHIV is theway inwhich virologic, immuno-

logic, and clinical manifestations vary from person to person and

change during the disease course. Non-specific symptoms, lack of

symptoms, andability to transmit unknowinglywhile asymptomatic are

important challenges in both HIV and COVID-19 infection. These fac-

tors influence priorities inwho should be screened, atwhat stage in the

course of their illness, and with which assay technologies.
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F IGURE 1 Conceptual framework of population-based screening in healthcare settings. This figure depicts the conceptual model of ED
population-based screening for any current or future infectious disease, with operational considerations applicable to any healthcare setting.
Adapted fromHIV screeningmodels and the Consolidated Framework for Implementation Research (CFIR). ED, emergency department; EHR,
electronic health record

2.2.1 Pathogenesis and asymptomatic infection

HIV progresses through a typical pattern in which replication of virus

precedes, and is eventually attenuated by, immune response. Patients

with acute symptomatic infection typically develop symptoms 2 to 4

weeks after HIV exposure, just before peak viremia.13 However, an

estimated 10%–60% of individuals with early HIV infection will not

experience symptoms.13 If patients do experience symptoms, theymay

be so mild that the patient does not seek medical attention. Even if

the symptoms are severe or lead to a medical encounter, the presen-

tation is typically non-specific and often undiagnosed.13 The person

then remains infectious despite the resolution of symptoms. Approx-

imately 30% of HIV transmissions occur from persons with undiag-

nosed infection.14 Screening patients who are unaware of their HIV

status, or even their risk for infection, is recommended as the only

way to detect infection that is otherwise invisible to both patient and

healthcare staff.1,5,15 As we learn more about COVID-19 transmission

after acute symptomswane (includingbutnot limited to themagnitude,

duration, and protection of antibody response), we understand from

ED HIV screening the importance of screening asymptomatic patients

for COVID-19 to minimize transmission. Developing best practice for

doing this remains a challenge.

2.2.2 Benefits of earlier diagnosis

Benefits of earlier HIV diagnosis for reduced transmission are clearly

demonstrated, although they depend on individual behavior change,

notification and testing of known contacts, and treatment to reduce

infectiousness.5,16 Earlier diagnosis improves individual health out-

comes if treatment is available and taken.1,5,6,15,16 The effectiveness of

treatmentoptions suchasmonoclonal antibodies for earlymild tomod-

erateCOVID-19 infection is promising but remains under investigation
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at the time of writing this article. However, early diagnosis of COVID-

19 can result in reduced disease transmission from individual behavior

change (self-quarantine) andnotificationand testingof knowncontacts

(contact tracing performed by both patient and local health depart-

ments), similar to HIV.

2.2.3 Assay technologies

The utility of available assays varies by disease stage. Nucleic acid

testing (NAT) identifies HIV genetic material and can detect disease

earlier than other methods.17 HIV NAT is now widely available but

remains expensive and does not provide rapid results. Combining mul-

tiple patient samples (“pooling”) enables NAT to be used for mass

screening,18 but this is contingent on a low disease prevalence and

the ability to combine many samples without loss of test sensitiv-

ity or increased contamination. Antigen assays have the advantage of

detecting most infections that would be found by NATwithmore rapid

result availability and reduced cost, but because of decreased speci-

ficity, requires confirmation with NAT for diagnosis.19 Antibody assays

indicate infection, but are not sensitive in the earliest stages of disease

(before antibodies have been formed) and do not indicate current viral

load and the corresponding degree to which the person is infectious.

Because HIV does not lead to immunity or halt pathogenesis, popula-

tion prevalence of the antibody is always a marker of the proportion

with ongoing infection and is not a marker of the proportion no longer

infectious and no longer susceptible to disease. Although a detailed

descriptionofCOVID-19assay technologies is beyond the scopeof this

article, EDs will need to continue to be at the cutting edge in terms

of integration of optimal assay selection for our setting. Issues to be

attentive to include the need for educating both administrators and

clinicians regarding selection of approaches for mass screening (ver-

sus individual testing), potential utility of different assays for different

stages of disease, and the need for regular clinician training regarding

the decision making associated with specific assays based on the per-

formance characteristics of the assay being used.

2.2.4 Assay accuracy

Test accuracy was a primary concern in the beginning of the HIV

epidemic. The availability of a highly accurate HIV assay has been

fundamental to screening acceptability and epidemic control. False

negative tests could lead to inappropriate reassurance and prevent

the benefits that occur with earlier diagnosis. False positive tests

could lead to psychosocial consequences, additional unnecessary

testing, and even treatment that is both unnecessary and potentially

harmful. The combination of these factors creates a paradigm in which

preliminary assays are used initially and then followed with additional

confirmatory testing if positive. Initial “screening” assays are desirable

if easier to perform, have quicker results, and are less costly, but also

sufficiently sensitive to be acceptable. However, if inadequately spe-

cific, then significant frustration with false positive results can occur.

Confirmatory testing often entails additional cost and delay, which is

considered acceptable given the need for near perfect specificity. A

key operational question in HIV screening has been how to capture

the biologic sample for confirmatory testing at the same time as initial

screening to avoid the inefficiency and lack of compliance with repeat

sample collection after a positive screening test. Currently, balancing

test accuracy with the convenience of testing represents a primary

diagnostic consideration for any infectious disease, including both

HIV and COVID-19. Given the enormous advances that have been

made in assay development during the past several decades, since

the beginning of the HIV epidemic, bringing rapid testing to EDs for

SAR-CoV-2 was possible in the earliest phases of the pandemic. Rapid

polymerase chain reaction (PCR) assays have permitted some EDs to

develop more effective rapid approaches to evaluating patients with

suspected COVID-19. Unfortunately, supply chain issues were and

continue to be a major challenge for many medical centers across the

United States withmajor impacts on EDworkflows and patient care.

2.3 Screening operations

Perhaps the most important lesson from the ED HIV screening experi-

ence is that there aremultiple approaches, and in the absence of a com-

parative study demonstrating one best approach, variation between

centers is acceptable and leads to innovation. In this section, we

present the system-level innovations that have allowed for opera-

tionalizing and integrating HIV testing into EDs.

2.3.1 Responsible staff

A first question when adding any new activity to clinical practice is

who will accomplish that activity. Some EDs have delegated HIV test-

ing actions to adjunct staff that function in parallel with usual ED staff

and are funded by outside sources separate from the usual healthcare

revenue cycle.3 This has thebenefit of ensuring the testing occurswith-

out interfering with other ED clinical care. Disadvantages include the

cost and difficulty in bringing the process to scale, a potential delay in

implementation by usual ED staff as they instead become accustomed

to thinking of HIV testing as separate from their roles and responsibili-

ties, and the lack of sustainability as seenwhen externally funded.

Integrating HIV screening into the usual activities of ED staff has

been associated with much larger testing volumes and capitalizes on

usual healthcare workflows that are already established (eg, use of the

hospital laboratory as would be the case for any other test). This raises

the question of how to make the activity acceptable to ED staff. To

date, implementation efforts have largely focused on staff education,

avoidance of new or burdensome tasks, and integration of prompts

to act within electronic health records systems7,20 often within triage

nurse21,22 or patient registration8,23 workflows. During the COVID-19

pandemic, most EDs screened for SARS-CoV-2 at the onset of the ED

encounter (immediately before or during triage) as a result of isolation

and transmission concerns, rather than trying to intentionally increase
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screening rates. In addition, screening often occurred in geographically

isolated areas, such asmedical tents, separate from themain ED,which

further limited widespread screening efforts. However, as healthcare

and public health pushed to increase screening among key populations,

routine triage COVID-19 screening and automated testing practices

became standard practice in some EDs.Of note, even in systemswhere

testing (either HIV or COVID-19) is accomplished by usual ED staff,

most programs have delegated result notification and linkage-to-care

activities to external program staff or, less commonly, social work or

health services staff employed by the ED. Furthermore, EDs often have

partnered with local public entities, such as local health departments

for notification of both HIV and COVID-19 results.

2.3.2 Sample collection and assay processes

Large-scale systematic screening is more efficient when result

turnaround time (TAT) is sufficiently short to act on the test result

while the patient is still present within the same clinical encounter in

which the sample was collected. When this is possible, the volume of

work in contacting patients to notify them of results and encourage

appropriate action according to the test result is greatly reduced.

Short TATs can be achieved in 1 of 2 ways. The first is a ’rapid’ bedside

assay for which results are quickly available (ie, minutes) and there

is no need to transport the specimen to a central laboratory.4,24 In

general, this approach has not resulted in the largest possible testing

volumes because of the time required for parallel program staff or

ED staff to process the assay, the logistical challenges to process

many assays simultaneously, and the inability in most cases for rapid

test kits to detect very early infection using p24 antigen testing. The

alternative is to send the sample to a central lab in a rapid way such

that usual processes and assays are completed sufficiently quickly.

This functionally approximates (ie, 1–2 hours) that rapid assay TAT (ie,

still available before most patients are discharged).24 This approach

has resulted in larger testing volumes because it leverages the usual

processes and samples can be batched and processed on automated

platforms.5 SARS-CoV-2 assay processes and TATs vary nationwide

based on the availability of resources; however, the concepts of how

samples are processed and subsequent patient result notification have

significant downstream consequences for EDs, health systems, and

local public health. It is important to recognize that the health system

decision making around epidemic and pandemic response may not

always be in line with what seems logical or in the best interest of the

ED. It is of ever-increasing importance that ED administrators and

clinician thought leaders have a seat at the table when addressing

decisions for individual healthcare systems around best approaches to

testing.

2.3.3 Approaches to patient selection

HIV screening approaches include diagnostic testing when there are

signs or symptoms of illness, targeted (or risk-based) screening, and

non-targeted (commonly referred to as ’routine’ or ’universal’ despite

falling short in practice) screening without consideration of risk.3,25

Complicating this classification scheme is the fact that this refers to the

intent of the person ordering the test and not patient characteristics.

For example, a person might order a diagnostic test when the patient

was also eligible for targeted screening or a person screened under a

non-targeted strategymight also have had signs or symptoms of illness

as indications for diagnostic testing.

Applicable to both HIV and COVID-19, local disease prevalence,

symptomatology of the disease, site-specific testing capacity, and avail-

ability of funding influence which screening approach is preferable.

Diagnostic testing has been suggested as a minimum level of specialty

engagement, as the pursuit of a diagnosis for a patient’s presenting

complaint is fairly consistent with the medical mission of emergency

medicine.26 Even if this was fully implemented, it would be insufficient

to capture most patients who have either no symptoms or highly non-

specific symptoms.2,25

Screening of patients without symptoms requires an embrace of a

public health mission and more of a departure from the core specialty

mission of emergent stabilization of individual patients. Screening also

requires a more systematic, scaled, and streamlined operational focus

that considers a process for massive numbers of patients rather than

standard medical care for an individual patient.21,22 Because popu-

lation health and mass screening are relatively new to emergency

medicine, EDs are already overwhelmed,27 and healthcare financing is

evenmore complicated for new initiatives than for long-standing initia-

tives, the issue of screening remains controversial.28

Once a center has embraced HIV screening, there is the decision

about the degree to which the screening will be limited. To some

degree, the volume of tests is limited simply because of imperfect

implementation fidelity. To date, even with successful large-scale test-

ing of thousands of patients, no center has succeeded in truly universal

HIV screening.

It is also possible to limit screening only to those with recognized

risk above that of the baseline population (as witnessed in the begin-

ning of the COVID-19 pandemic). This too remains controversial.

Non-targeted HIV screening is recommended by health authorities

in most cases.29 Also, non-targeted HIV screening in many urban EDs

could be considered a form of risk-targeted screening simply because

of overall ED population characteristics. Targeted screening is, at least

theoretically, a means to capture a reasonable number of positive

cases with a reduced number of required tests. Moreover, the yield of

targeted HIV testing has been low, even if exceeding recommended

thresholds of non-targeted screening.6 Nonetheless, targeted strate-

gies are criticized for being stigmatizing and missing persons without

known or reported risk. In practical terms, the best approaches for

operationalizing both HIV and COVID-19 risk assessments (which

questions and how asked) have yet to be elucidated. ED-based

research will be important in guiding the best approaches for COVID-

19 patient selection, which will evolve over time as the epidemiology

of the disease, clinical presentation, and testing supply chains

evolve.
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2.4 Post-testing considerations

2.4.1 Result notification

Result notification is imperfect for many diseases. The importance of

reliable result notification arguably increases proportionally to the

severity of the illness, risk of community transmission, and local and

regional resources dedicated to finding and delivering test results. HIV

result notification has varied by center and over time, with similar

variation anecdotally seen in COVID-19. Investment in communicat-

ing negative test results has waned over time, asmany patients receive

negative results in real time, and therehasbeenmoreacceptanceof the

idea that “no news is good news.” Communication of positive results is

paramount because there is a need for action that cannot occur until

the knowledge is shared. This also applies when testing is inconclu-

sive because the patient’s status is still unknown and potentially pos-

itive. The process for communication of positive results is much eas-

ier when the patient is still present when the result becomes available.

When this is not the case, many dedicated ED testing programs have

found away to notify patients using either existingworkflow for calling

patients with results, social workers, or parallel program staff. In some

cases, result notification has been delegated to health departments.

2.4.2 Education and counseling

Although counseling is the most commonly used term in standard dis-

course, an advance in HIV screening practices has been distinguishing

between education (knowledge transfer necessary but not sufficient

for behavior change) and counseling (behavioral interventions specif-

ically intended to motivate change).4 Counseling interventions have

been described for HIV, but have rarely been implemented in the ED

setting.30,31 Counseling is no longer a required adjunct to testing and

is resource intensive. The degree towhichHIV education or counseling

improves or reduces risk behavior is not well characterized.

Educationandcounselingprocedures vary greatly inEDHIVscreen-

ing. At one extreme, and especially when test results are negative,

there may be no education. Undefined (ie, at provider discretion)

education, paper handouts, and printed discharge instructions are all

minimally resource intensive. More advanced efforts include video

presentation32,33 or structured in-person education often provided in

conjunction with formal counseling. It could be argued that education

and counseling for individuals who test negative (whether for HIV or

COVID-19) is equally important for disease prevention.

Regardless of modality used or disease, there is the question of who

will provide the service, how it will be accomplished, and with what

fidelity. In general, there is always thebalancebetween theopportunity

to provide education or counseling to a high-risk population not other-

wise receiving intervention versus feasibility challenges and expected

efficacy of the intervention. The priority currently remains with

increasing testing volumes, even if that entailsmissedopportunities for

either HIV or COVID-19 educational or counseling intervention.

2.4.3 Patient follow-up

The success of HIV linkage to care is highly dependent on obtaining

accurate patient contact information during the index visit, identify-

ing secondary contacts, immediate patient-centered contact in the ED

to maintain a follow-up relationship, re-engaging with patients during

subsequent visits, and re-linkage to care when patients have fallen out

of care.34,35 Although the notion of patient follow-up is not intuitive in

the ED setting, the additional necessity of COVID-19 source control,

contact tracing, and result notification makes reliable follow-up infor-

mation essential. The intensity and reliability of processes to ensure

accurate contact information and secure follow-up are highly variable

but tend to be more robust when there is dedicated staff to focus on

these issues and the patient is found to be positive. With any current

(COVID-19) or future infectious disease, the degree to which health-

care systems engage in patient follow-up is essential to the screening

cascade.

2.4.4 Contact tracing

Contact tracing is a standard component of epidemic control and

is one of the many reasons why diagnosis has value for public

health.36 Once a person is diagnosed, it becomes possible to inter-

view that person to identify known contacts who may have been

exposed or are unknowingly infected. Those contacts can then be

notified of their need for testing. EDs have been diligent about

communicating positive results to public health partners to facili-

tate contact tracing.9 Lessons from HIV and sexually transmitted

infection contact tracing can be used in COVID-19, specifically i)

the use of an existing and/or functional contact tracing or disease

intervention specialist network (local versus central system, local is

preferred37), ii) the use of Health Insurance Portability and Account-

ability Act of 199649–compliant technology to interact with and

inform contacts,37,38 iii) the importance of patient privacy in order

for patients to be complaint with contact tracing procedures,38 iv)

the principle that certain thresholds of contact success and behav-

ioral change must be met for contact tracing to be successful,36

and v) an understanding that partnership with public health

is critical.

2.4.5 Stigma

For both HIV and COVID-19, social stigma and discrimination among

affected patients, social contacts, and healthcare workers is real and

can be emotionally crippling.39,40 Both verbal and physical violence

toward infected patients and the healthcare staff who treat them is a

reality. Families have shunned infectedmembers and healthcarework-

ers because of fear of transmission. Stigma held or even expressed by

healthcare workers and administrators can be a key barrier to patient

engagement andprocess improvement.On theother hand, efforts such
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as the routinization of HIV testing in the ED and other settings have

contributed to the destigmatization of HIV andHIV testing.41

2.5 Public health surveillance and epidemiology

2.5.1 Seroprevalence estimates

EDs have conducted a variety of seroprevalence studies in which sam-

ples are tested forHIVonanon-clinical basis.6,31 These studies provide

a valuable characterization of the ED population and trends over time.

To the degree EDs access a broad segment of the surrounding popula-

tion, these studies have broad public health relevance. They have also

been helpful in motivating changes in ED practice, including the adop-

tion of universal personal protective equipment recommendations and

HIV screening. Finally, seroprevalence assessments provide a baseline

epidemiologic measure against which screening program success can

bemeasured. Seroprevalence studies havemost often been conducted

using discarded sample remnants in central laboratories6 but have also

involved biobanking approaches with prospective systematic sample

collection fromEDpatientswith later testing on a non-clinical basis. As

an example, multiple HIV seroprevalence studies among populations

seeking healthcare have indicated that HIV prevalence may be higher

here than in the general population.42,43 These estimates have been

critical to HIV surveillance and are anticipated to be critical in COVID-

19 surveillance and guide clinical and public health testing and linkage

strategies.

2.5.2 Aggregate data for population
and sentinel surveillance

EDs also contribute to surveillance systems simply by virtue of aggre-

gating and reporting their clinical testing data. With the advent of

testing algorithms capable of detecting acute HIV, this role has now

expanded to the detection of both acute and chronic infection,5 with

similar processes pertinent to ED-based COVID-19 detection. In addi-

tion to contributing data to existing systems for population surveil-

lance, EDs may have an expanding role in sentinel surveillance. As HIV

outbreaks increasingly occur44–48, 50, EDs could play a role in either

early identification of those outbreaks or guiding response as they

evolve.

2.6 Application of lessons learned

Although this synthesis of ED HIV experience should provide useful

context and conceptual framework for any healthcare screening ini-

tiative, each new disease process will involve variations in technology,

operations, and societal views. A review of COVID-19 detection is

outside the scope of this article, however we note several important

differences between HIV and COVID-19 that would influence screen-

ing approach. First and foremost, the importance of screening itselfwill

TABLE 1 Summary points of lessons learned from emergency
department (ED) HIV screening

Background EDs have played amajor role in the science and

practice of population screening for HIV and have

demonstrated the capacity for providing testing and

linkage to care for large numbers of people, including

those without other points of contact with the

healthcare system.

Objective To broadly summarize applicable lessons from> 2

decades of collective EMTIDEa experience with

integrating EDHIV screening and linkage to care into

ED practice.

Diagnostic

considerations

Virologic, immunologic, and clinical manifestations vary

by person and change during the disease course,

which influences factors such as who should be

screened, at what stage in the course of their illness,

andwith which assay technologies.

Screening

operations

Post-testing

considerations

Decades of EDHIV screening have proven that there

aremultiple approaches to screening operations,

variations between centers are acceptable, variation

leads to innovation, and operational approaches can

and should be iterative.

EDs, in collaborationwith their healthcare systems and

health departments, should identify and implement

best practices in patient notification, education and

counseling, and patient follow-up as part of their

population screening process.

Public health EDs contribute to surveillance systems by aggregating

and reporting their clinical testing data. In addition to

playing a role in populational surveillance, EDsmay

have an expanded role in sentinel surveillance.

EMTIDE, Emergency Medicine Transmissible Infectious Diseases and Epi-

demics.

differ fromHIV and vary over time based on factors such as COVID-19

disease prevalence, increased COVID-19 vaccination, and the impor-

tance of early diagnosis in terms of improving treatment outcomes or

limiting transmission. The benefit of screening may paradoxically be

limited when COVID-19 prevalence is exceedingly high if the number

of positives exceeds result notification and contact tracing capabilities.

In that circumstance, extra support or efficiencies are required. We

enumerated lessons learned from HIV screening to provide guidance

for managing ED screening during COVID-19 peaks. Examples include

increased reliance on health department resources such as disease

intervention specialists, use of parallel but separate ED staff for

result notification and contact tracing (ie, prevention staff, student

workers, social work), and decreased investment in communicating

negative results (ie, encouraging a “no news is good news” approach).

As seen with HIV, potential options for funding include separately

funding program support or incorporating healthcare financing either

through additional payment for services rendered or recognition of

downstream cost savings from health events prevented.

Differences in mode of transmission and time course of disease

influence who is at risk, which in turn alters decisions about whether

and how to target screening based on risk. Routine screening for

COVID-19 could mirror universal HIV screening. The resource bur-
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den for routine (or repeated) COVID-19 screening promises to be

even greater than HIV because of concerns for reinfection or infection

after vaccination. If limiting screening to those with known exposure

or symptoms (a risk-based approach), the number of people meeting

this criterion remains quite high. Lastly, policy frameworks lead to dif-

ferences in payment for testing, documentation of risk at the time of

testing, and consent requirements. Even in these areas of difference,

the need to systematically address such questions is highlighted by the

framework provided.

In summary, this synthesis of lessons learned from decades of ED

HIV screening (Table 1) should provide guidance for many analogous

issues and challenges in population screening for COVID-19. Over

time, and with accumulated experience from other epidemics, ED

screening should develop into an overarching discipline in which the

disease in questionmayvary, but the efficiencyof response is increased

by prior knowledge and understanding.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

AUTHOR CONTRIBUTIONS

KiranAnn Faryar, HeatherHenderson, JasonW.Wilson, andMichael S.

Lyons conceived the idea and drafted the manuscript. All authors con-

tributed to thedesign, reviewed themanuscript, and revised it critically

for important intellectual content. All authors gave final approval of the

version to be published.

REFERENCES

1. Haukoos JS, Lyons MS, Rothman RE. The evolving landscape of

HIV screening in the emergency department. Ann Emerg Med.
2018;72(1):54-56.

2. Haukoos JS, Hopkins E, Conroy AA, et al. Routine opt-out rapid HIV

screening and detection of HIV infection in emergency department

patients. JAMA. 2010;304(3):284-292.
3. Haukoos JS, White DA, Lyons MS, et al. Operational methods of HIV

testing in emergency departments: a systematic review. Ann Emerg
Med. 2011;58(1 suppl 1):S96-103.

4. Lyons MS, Lindsell CJ, Haukoos JS, et al. Nomenclature and defi-

nitions for emergency department human immunodeficiency virus

(HIV) testing: report from the 2007 conference of the National

Emergency Department HIV Testing Consortium. Acad Emerg Med.
2009;16(2):168-177.

5. Haukoos JS, Lyons MS, White DA, Hsieh YH, Rothman RE. Acute HIV

infection and implications of fourth-generationHIV screening in emer-

gency departments. Ann EmergMed. 2014;64(5):547-551.
6. Lyons MS, Lindsell CJ, Ruffner AH, et al. Randomized comparison of

universal and targeted HIV screening in the emergency department. J
Acquir Immune Defic Syndr. 2013;64(3):315-323.

7. Anderson ES, White DAE. Public health conditions for successful

broad-scale integration of HIV and HCV screening in emergency

departments. Am J Public Health. 2018;108(5):591-592.
8. Hsieh YH, Holtgrave DR, Peterson S, Gaydos CA, Rothman RE. Novel

emergency department registration kiosk for HIV screening is cost-

effective. AIDS Care. 2016;28(4):483-486.
9. LyonsMS, Lindsell CJ, Ledyard HK, Frame PT, Trott AT. Health depart-

ment collaboration with emergency departments as a model for pub-

lic health programs among at-risk populations. Public Health Rep.
2005;120(3):259-265.

10. Tang N, Stein J, Hsia RY, Maselli JH, Gonzales R. Trends and char-

acteristics of US emergency department visits, 1997–2007. JAMA.
2010;304(6):664-670.

11. Philips H, Remmen R, De Paepe P, Buylaert W, Van Royen P. Out

of hours care: a profile analysis of patients attending the emergency

department and the general practitioner on call. BMC Fam Pract.
2010;11:88.

12. Richardson LD, Hwang U. America’s health care safety net: intact or

unraveling?. Acad EmergMed. 2001;8(11):1056-1063.
13. Sax PE. Acute and Early HIV Infection. Clinical manifestations and

diagnosis.UpToDate. New York: Buddha Records; 2020.

14. Skarbinski J, Rosenberg E, Paz-Bailey G, et al. Human immunodefi-

ciency virus transmission at each step of the care continuum in the

United States. JAMA InternMed. 2015;175(4):588-596.
15. Smith MK, Rutstein SE, Powers KA, et al. The detection and manage-

ment of early HIV infection: a clinical and public health emergency. J
Acquir Immune Defic Syndr. 2013;63(Suppl 2):S187-199.

16. Lundgren JD, Babiker AG, et al, Insight Start Study Group. Initiation

of antiretroviral therapy in early asymptomatic HIV infection. N Engl J
Med. 2015;373(9):795-807.

17. Zhao J, Chang L,Wang L. Nucleic acid testing andmolecular character-

ization ofHIV infections. Eur J ClinMicrobiol Infect Dis. 2019;38(5):829-
842.

18. PilcherCD,McPherson JT, LeonePA, et al. Real-time, universal screen-

ing for acuteHIV infection in a routineHIV counseling and testing pop-

ulation. JAMA. 2002;288(2):216-221.
19. De Souza MS, Phanuphak N, Pinyakorn S, et al. Impact of nucleic acid

testing relative to antigen/antibody combination immunoassay on the

detection of acute HIV infection. AIDS. 2015;29(7):793-800.
20. Sha BE, Kniuksta R, Exner K, et al. Evolution of an electronic health

recordbased-human immunodeficiency virus (HIV) screeningprogram

in an urban emergency department for diagnosing acute and chronic

HIV infection. J EmergMed. 2019;57(5):732-739.
21. Heslin SM, Bronson S, Feiler M, et al. Team triage intervention, includ-

ing licensed practical nurse, to increase HIV testing rates in the

emergency department: a quality improvement project. J Emerg Nurs.
2019;45(6):685-689.

22. Simon M, McGuire R, Lynch H, et al. The journey toward routiniza-

tion: triage nursing and the success of an emergency department-

based routine HIV testing program. J Emerg Nurs. 2016;42(2):183-
185.

23. Hsieh YH, Gauvey-Kern M, Peterson S, et al. An emergency depart-

ment registration kiosk can increase HIV screening in high risk

patients. J Telemed Telecare. 2014;20(8):454-459.
24. Torres M. Rapid HIV screening in the emergency department. Emerg

Med Clin North Am. 2010;28(2):369-380. Table of Contents.
25. Rothman RE, Lyons MS, Haukoos JS. Uncovering HIV infection in

the emergency department: a broader perspective. Acad Emerg Med.
2007;14(7):653-657.

26. AmericanCollegeof EmergencyPhysicians.HIVTesting and Screening in
the Emergency Department. New York: American College of Emergency

Physicians; 2014.

27. Trzeciak S, Rivers EP. Emergency department overcrowding in the

United States: an emerging threat to patient safety and public health.

EmergMed J. 2003;20(5):402-405.
28. McKayMP, Vaca FE, Field C, Rhodes K. Public health in the emergency

department: overcoming barriers to implementation and dissemina-

tion. Acad EmergMed. 2009;16(11):1132-1137.
29. Branson BM, Handsfield HH, Lampe MA, et al. Revised recommenda-

tions for HIV testing of adults, adolescents, and pregnant women in

health-care settings.MMWR Recomm Rep. 2006;55(RR-14):1-17. quiz
CE11-14.

30. Sitlinger AP, Lindsell CJ, Ruffner AH, et al. Preliminary program evalu-

ation of emergency departmentHIV prevention counseling.Ann Emerg
Med. 2011;58(1 suppl 1):S120-S125, e121-e123.



FARYAR ET AL. 9 of 9

31. Lyons MS, Lindsell CJ, Ledyard HK, Frame PT, Trott AT. Emergency

department HIV testing and counseling: an ongoing experience in a

low-prevalence area. Ann EmergMed. 2005;46(1):22-28.
32. Merchant RC, Clark MA, Mayer KH, Seage Iii GR, DeGruttola VG,

Becker BM. Video as an effective method to deliver pretest infor-

mation for rapid human immunodeficiency testing. Acad Emerg Med.
2009;16(2):124-135.

33. Merchant RC, Marks SJ, Clark MA, Carey MP, Liu T. Comparison of a

video to a pictorial brochure in improving HIV/AIDS and HIV testing

knowledge and increasingHIV testingmotivation and behavioral skills

among adult emergency department patients. J Am Coll Emerg Physi-
cians Open. 2020;1(3):202-213.

34. Menon AA, Nganga-Good C, Martis M, et al. Linkage-to-care meth-

ods and rates in U.S. emergency department-based HIV testing pro-

grams: a systematic literature review brief report. Acad Emerg Med.
2016;23(7):835-842.

35. Blackwell JA, Rodgers JB, FrancoRA, et al. Predictors of linkage to care

for a nontargeted emergency department hepatitis C screening pro-

gram. Am J EmergMed. 2020;38(7):1396-1401.
36. Radcliffe K, Clarke J. Contact tracing–Where do we go from here?. Sex

Transm Infect. 1998;74(5):313-315.
37. Baraniuk C. Covid-19 contact tracing: a briefing. BMJ.

2020;369:m1859.

38. Abeler J, Backer M, Buermeyer U, Zillessen H. COVID-19 contact

tracing and data protection can go together. JMIR Mhealth Uhealth.
2020;8(4):e19359.

39. Bagcchi S. Stigma during the COVID-19 pandemic. Lancet Infect Dis.
2020;20(7):782.

40. Chopra KK, Arora VK. Covid-19 and social stigma: role of scientific

community. Indian J Tuberc. 2020;67(3):284-285.
41. WaxmanMJ,Merchant RC, CeladaMT, ClarkMA. Perspectives on the

ethical concerns and justifications of the 2006 centers for disease con-

trol and prevention HIV testing recommendations. BMC Med Ethics.
2011;12:24.

42. Cieply L, Simmons R, Ijaz S, et al. Seroprevalence of HCV, HBV and

HIV in two inner-city Londonemergencydepartments.Epidemiol Infect.
2019;147:e145.

43. Jain S, Lowman ES, Kessler A, et al. Seroprevalence study using oral

rapidHIV testing in a large urban emergency department. J EmergMed.
2012;43(5):e269-275.

44. Conrad C, Bradley HM, Broz D, et al. Community outbreak of HIV

infection linked to injection drug use of oxymorphone–Indiana, 2015.

MMWRMorbMortalWkly Rep. 2015;64(16):443-444.
45. Peters PJ, Pontones P, Hoover KW, et al. HIV infection linked to

injection use of oxymorphone in Indiana, 2014–2015. N Engl J Med.
2016;375(3):229-239.

46. GoldenMR, LechtenbergR,Glick SN, et al. Outbreak of human immun-

odeficiency virus infection among heterosexual personswho are living

homeless and inject drugs—Seattle, Washington, 2018. MMWR Morb
MortalWkly Rep. 2019;68(15):344-349.

47. Cranston K, Alpren C, John B, et al. Notes from the field: hIV

diagnoses among persons who inject drugs–Northeastern Mas-

sachusetts, 2015–2018. MMWR Morb Mortal Wkly Rep. 2019;68(10):
253-254.

48. Farley TA, Johnson CC, Terrell C. Health Advisory: HIV Outbreak Among
People Who Inject Drugs (PWID). Philadelphia, PA: Philadelphia Depart-
ment of Public Health; 2019.

49. Edemekong PF, Annamaraju P, Haydel MJ. Health Insurance Porta-

bility and Accountability Act. StatPearls. Treasure Island (FL):

2021.

50. Faryar KA, Ancona RM, Reau Z, Lyss SB, Braun RS, Rademaker T,

Sickles RK, Lyons MS. HIV detection by an emergency department

HIV screening program during a regional outbreak among people

who inject drugs. PLOS ONE. 2021;16 (5):e0251756http://doi.org/10.

1371/journal.pone.0251756.

How to cite this article: Faryar KA, Henderson H,Wilson JW,

et al. COVID-19 and beyond: Lessons learned from emergency

department HIV screening for population-based screening in

healthcare settings. JACEP Open. 2021;2:e12468.

https://doi.org/10.1002/emp2.12468

http://doi.org/10.1371/journal.pone.0251756
http://doi.org/10.1371/journal.pone.0251756
https://doi.org/10.1002/emp2.12468

	COVID-19 and beyond: Lessons learned from emergency department HIV screening for population-based screening in healthcare settings
	Abstract
	1 | INTRODUCTION
	2 | LESSONS LEARNED
	2.1 | Conceptual framework
	2.2 | Diagnostic considerations
	2.2.1 | Pathogenesis and asymptomatic infection
	2.2.2 | Benefits of earlier diagnosis
	2.2.3 | Assay technologies
	2.2.4 | Assay accuracy

	2.3 | Screening operations
	2.3.1 | Responsible staff
	2.3.2 | Sample collection and assay processes
	2.3.3 | Approaches to patient selection

	2.4 | Post-testing considerations
	2.4.1 | Result notification
	2.4.2 | Education and counseling
	2.4.3 | Patient follow-up
	2.4.4 | Contact tracing
	2.4.5 | Stigma

	2.5 | Public health surveillance and epidemiology
	2.5.1 | Seroprevalence estimates
	2.5.2 | Aggregate data for population and sentinel surveillance

	2.6 | Application of lessons learned

	CONFLICTS OF INTEREST
	AUTHOR CONTRIBUTIONS
	REFERENCES




