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To the Editor:

The emergency department (ED) has been considered a venue of high-yield HIV screening 

for over 30 years.1,2 Current strategies of ED-based HIV testing include targeted screening 

(screening based on identification of risk factors) and non-targeted screening (screening 

regardless of risk).3,4 Non-targeted screening has been shown to be feasible in several 

studies but with relatively high costs of implementation and staffing needs.3,5–7 Further, it is 
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important to recognize that the staffing model, training, and process selected for offering 

testing can influence test uptake. Targeted screening, based on traditional HIV risk factors, 

focuses limited testing resources on patients considered at highest risk; however, this 

strategy may not diagnose some patients with HIV.8

We sought to determine the proportion of ED patients who did not undergo HIV testing with 

either a targeted or non-targeted screening strategy, due to drop-off at each step of the 

following screening cascade: (1) not eligible for testing; (2) not offered testing based on 

responses to a risk-questionnaire; (3) offered but opted-out from testing; (4) agreeable to 

testing but testing not completed. We conducted a cross-sectional, identity-unlinked HIV 

seroprevalence study nested within a clinical trial comparing targeted and non-targeted ED-

based HIV screening strategies (see Digital Appendix for detailed description of study 

methods). The HIV Testing using Enhanced Screening Techniques in EDs (HIV TESTED) 

trial was a multi-center, pragmatic randomized trial of different opt-out HIV screening 

strategies (ClinicalTrials.gov identifier: NCT01781949). Inclusion criteria were adults (≥18 

years of age) presenting to the ED without known HIV and capable of consenting for 

medical care.9 ED patients were excluded if: critically ill; altered consciousness; a victim of 

sexual assault or occupational exposure. Eligible patients presenting to the ED were 

randomized at triage to one of three arms: (1) non-targeted HIV screening, wherein all 

patients were offered an HIV test; (2) targeted HIV screening based on conventional risk 

characteristics as defined by the CDC (injection drug use, high risk sexual activity, diagnosis 

of HIV-associated infections, and a history of immunosuppression); or (3) enhanced targeted 

HIV screening based on the Denver HIV Risk Score, a validated quantitative HIV risk 

prediction instrument employing age, gender, race/ethnicity, sexual history, injection drug 

use, and HIV testing history.10 Using a standardized script, an ED triage nurse offered HIV 

testing to all participants who were randomized to non-targeted screening and administered 

either HIV risk assessment to those randomized to targeted screening. During the course of 

the trial (December 10, 2015, through January 21, 2016) at the Johns Hopkins ED, we 

conducted an identity-unlinked HIV seroprevalence study using methods previously 

described.11,12 This study was approved by the Johns Hopkins Hospital Institutional Review 

Board.

During the 6-week study period, 6,593 unique patients accounted for 7,931 ED visits. 

Sufficient remnant blood was available for 4,015 (60.9%) unique patients. Of these, 1,092 

(27.2%) were ineligible to be randomized to an HIV testing strategy in the HIV TESTED 

trial, most commonly for reasons of altered mental status or critical illness. The remaining 

2,923 (72.8%) patients were included and randomized to one of the three testing strategies.

Among the 4,015 patients with sufficient quantities of remnant blood, 227 (5.7%, 95% CI: 

5.0%, 6.4%) were living with HIV, and 13 (0.3%, 95% CI: 0.2%, 0.6%) were previously 

undiagnosed (i.e., 5.7% [95% CI: 3.1%, 9.6%] among 227 patients infected with HIV). 

Among these 13 patients, four were excluded from TESTED trial due to ineligibility, four 

were randomized to the non-targeted screening arm, and five were randomized to targeted 

arms (four to the conventional targeted arm and one to the enhanced targeted arm). Eleven of 

the 13 patients were not offered or were not agreeable to HIV screening. Reasons for not 

being screened were: four were ineligible for inclusion; three out of four opted out of 
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screened after being randomized to the non-targeted screening strategy; four out of five 

provided non-responses or were determined to be low-risk after being randomized to the 

targeted screening strategy. Of the four patients randomized to the non-targeted screening, 

only one did not opt out of HIV testing offered by the triage nurses, but ultimately did not 

complete screening. Of the five patients randomized to the targeted screening strategies, four 

underwent risk assessment using conventional risk behaviors: two did not respond to the 

questions and two were classified to be low-risk by their responses to the questionnaire. The 

remaining patient who was randomized to the enhanced targeted screening was identified as 

being at increased risk after completing the risk assessment and agreed to HIV testing, but 

ultimately did not complete testing. We were not able to determine the reasons HIV testing 

was not completed for the two patients who were agreeable to testing because of the 

identity-unlinked nature of this study.

These findings allow us to create a process map of HIV screening. On the path to diagnosis, 

patients with previously undiagnosed HIV must first be offered HIV testing, then must 

accept (or not opt out of) HIV testing, and finally must complete HIV testing. Similar to the 

‘HIV Care Cascade,’13 we summarized data from this study to characterize the HIV 

screening cascade (Figure) in ED patients. A previous identity-unlinked seroprevalence 

study from our ED during a period of universal, non-targeted HIV screening found the 

prevalence of undiagnosed HIV to be 1.0% among those offered testing versus 3.0% among 

those not offered testing (p < 0.001).14 Drop-off in the cascade also occurred among those 

who were offered but opted out of testing: four of the 13 patients with previously 

undiagnosed HIV under a non-targeted strategy and one of five under a targeted strategy 

were offered testing, but only two (40%) accepted testing. In our prior study with non-

targeted HIV screening, we found an overall prevalence of previously undiagnosed HIV of 

2.3%: 1.3% among those who declined testing and 0.4% among those who accepted testing 

(p = 0.08).14 Compared to that study conducted in 2007, our current study demonstrates a 

much lower overall prevalence of undiagnosed HIV (0.3%), but a similar drop-off along the 

screening cascade due to patient declining screening. The overall opt-out frequency among 

patients randomized to the non-targeted strategy 58%, which is consistent with two prior 

studies of non-targeted ED-based HIV screening programs.15,16

Among the five patients with previously undiagnosed HIV who were randomized to targeted 

screening, none were ultimately diagnosed. Although these numbers are small, this suggests 

that targeted screening using conventional HIV risk factors may not be optimal in a real-

world setting. The overall frequency of non-response among those randomized to the 

targeted testing strategies was 37.8%. Given the sensitive nature of the risk questions, and 

the persistence of behavioral stigmatization, it is possible that respondents were deterred 

from answering accurately or even completing the questionnaire.17 While the conventional 

risk assessment is entirely comprised of potentially sensitive questions, the Denver HIV Risk 

Score includes non-behavioral risk characteristics as well, which may improve its fidelity in 

clinical practice. Our findings illustrate that the success of targeted screening partially 

depends on accurate completion of the risk assessment.

Two patients (one randomized to targeted screening and the other to non-targeted screening) 

were agreeable but did not complete screening. The overall frequency of test completion 
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among participants who were agreeable to testing at our site during this clinical trial was 

81%. Due to the nature of identity-unlinked methodology, we were not able to review the 

reasons of testing not completed for these two patients. One possible reason is that the 

treating ED physician did not complete the test order or cancelled the test order. It is also 

possible that blood was not drawn for HIV testing (which required a separate blood tube). 

Finally, it is possible that patient care needs or patient flow in the ED prevented testing from 

being completing after the patients expressed consent to testing. In many EDs, varied 

workflow issues add to existing structural barriers that hinder implementation of HIV 

screening programs, including constraints in staffing, resource support for linkage-to-care 

for rapid ART start. Addressing these issues may eliminate drop-off at this final step of the 

cascade and increase HIV testing yield among our patient population.

Important limitations of this study design should be noted. As with any seroprevalence 

study, we necessarily excluded ED patients without sufficient remnant blood to conduct HIV 

testing. Because of the identity-unlinked nature of the study, we could not identify specific 

reasons for subject exclusion from the HIV TESTED trial. Finally, it is possible that our 

operational definition of new diagnosis of HIV may have misclassified individuals who had 

previously been diagnosed elsewhere with HIV but did not disclose HIV as part of their past 

medical history.

In conclusion, among ED patients with previously undiagnosed HIV who were eligible for 

an identity-unlinked HIV seroprevalence study, none completed HIV screening. We used 

these data to introduce the “HIV Screening Cascade”, a conceptual framework of the path to 

HIV diagnosis. This framework highlights varied methods by which ED-based HIV 

screening programs can be optimized to reduce drop-off at each step of the cascade: (1) 

broadly include criteria for testing eligibility; (2) improve completion and accuracy of 

responses to risk questionnaires, perhaps by eliminating stigmatizing behavioral questions; 

and (3) address workflow issues that hinder completion of testing among those who agree to 

be tested.
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Figure: 
HIV Screening Cascade as determined by an identity-unlinked HIV seroprevalence study 

nested within a pragmatic randomized clinical trial of Emergency Department-based HIV 

screening strategies (HIV TESTED), Baltimore 2015 – 2016
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