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  Question 
What does the literature state regarding the methodology, outcome measures, and effectiveness of 
interventions that provide blood-based laboratory (non-rapid) HIV testing in emergency departments?

  Key Take-Home Messages
	• There is a large body of evidence examining 
best practices, outcomes, impact, and other 
aspects of laboratory (non-rapid) HIV testing 
in emergency departments (EDs).

	• Many studies have identified missed 
opportunities for HIV testing in the ED 
(1–5). The literature recognizes a need to 
streamline the process of obtaining informed 
consent and ordering HIV tests in ED settings 
(6) and to provide patients with concurrent 
HIV testing along with testing for sexually 
transmitted infections (STIs) (4, 7).

	• Methodologies across EDs that conducted 
laboratory (non-rapid) HIV testing included: 
testing only individuals that were having 
other bloodwork conducted (8–11), integrating 
testing into the current medical flow of the 
ED (12), screening individuals for HIV testing 
during triage (9, 10), incorporating processes 
that made ordering HIV tests akin to other 
diagnostic tests (8), using the hospital’s 
electronic medical record system to assist 
with testing processes (9, 10, 12–14), and 
collaborating with the hospital’s infectious 
disease clinic to link individuals with HIV-
positive test results to care (13, 15). 

	• Common outcomes examined included: the 
proportion of eligible patients offered testing 
that consented (11, 16, 17), the prevalence of 
new and previously known HIV diagnoses 
detected (11, 13, 18, 19), and the proportion of 
diagnosed individuals linked to care(8,9,13,15).
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	• Studies found laboratory HIV testing in the ED to be both 
feasible (8, 16, 20–22) and acceptable (8, 22).

	• Studies in the U.S have demonstrated instances where 
laboratory blood-based HIV testing in the ED cost less than 
rapid HIV testing (15, 20, 23). In terms of cost-effectiveness, a 
2018 report (24) identified three studies that used laboratory 
HIV testing in the ED which identified HIV cases above the 
cost-effectiveness threshold of 0.1% (20, 25, 26). A 2017 Dutch 
study found that routine, blood-based HIV testing in the 
ED was not cost-effective, although the study used a low 
incremental cost effectiveness ratio of EUR 20,000 (27). 

  The Issue and Why it’s Important
Emergency departments (EDs) are important settings for routine 
HIV screening because they act as “safety nets” for individuals who 
are at high risk for HIV and may not have access to primary care 
services (6, 28). In 2020, recommendations from the Royal College of 
Emergency Medicine (RCEM) in the UK suggested that routine testing 
in the ED should be conducted where the local HIV prevalence rate 
is higher than two per 1,000 population on all adult patients who 
have blood tests (29). The RCEM suggested ED clinicians should test 
high risk patients regardless of the local seroprevalence if there is 
an immediate need (29).  

In 2010, New York state passed legislation which required all 
individuals aged 13 to 64 to be offered an HIV test when receiving 
care in inpatient, primary care, or ED settings (30). The legislation was 
updated in 2014 which removed the need for written consent (30). A 
2015 retrospective study examined 4,990 remnant blood samples of 
ED patients in New York City for HIV and found 12 undiagnosed cases 
which represented 4.8% of all HIV cases detected and a prevalence 
of 0.2% (1). The study found a higher amount undiagnosed hepatitis 
C cases among the blood samples with a prevalence of 0.8% (1). The 
authors stated that the lower prevalence of undiagnosed HIV cases 
than hepatitis C cases may be attributable to the aforementioned 
state legislation to test for HIV in settings such as EDs among 
other factors such as improvement in antiretroviral initiation and 
increased viral suppression (1).

Various studies have examined missed opportunities for HIV testing 
in EDs. A 2020 study examined healthcare system encounters 
and HIV testing among people who use drugs (n=109) across five 
counties in Kentucky and Ohio (2). Results found that the majority 
of individuals (69.8%) had presented to the emergency department 
but were significantly less likely to be tested for HIV than those 
who were admitted as an inpatient (2). Based on these results the 
authors suggested that the ED may be an ideal setting to implement 
HIV testing for people who use drugs (2). A 2020 study in southern 
Alberta found that among the 393 individuals newly diagnosed with 
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HIV during the study period, 33.1% had an encounter in an ED prior 
to their diagnosis and about 60% had visited a medical facility in the 
three years prior to their diagnosis (3). The authors concluded that 
enhancing testing protocols for those already accessing healthcare 
services in settings such as the ED can provide substantial 
benefits to address missed opportunities for an earlier diagnosis 
(3). Similarly, a 2017 study by Lin et al. suggested that “…future ED 
screening programs should strive to develop innovative workflows 
that allow for blood draws for HIV screening only and streamline 
the processes of obtaining informed consent and ordering tests for 
all eligible patients” (6).

Another 2020 study examined individuals’ testing patterns for 
gonorrhea and chlamydia (GC/CT) to determine if they were also 
tested for HIV at an urban health care system in New York City (4). 
Results found that although same-day HIV testing rates increased 
from 2010 to 2015 among both males (59% to 70%) and females 
(41% to 51%), the ED and inpatient locations were both negatively 
associated with receiving an HIV test in addition to a GC/CT test 
(4). Authors concluded that providing risk-based HIV testing to 
patients with suspected sexually transmitted infections (STIs) in the 
ED may assist with reducing missed opportunities for HIV testing 
(4). A 2014 study in a North Carolina ED also found that concurrent 
HIV and STI testing was low, with HIV testing only occurring among 
28.3% of patients tested for syphilis, 3.8% for gonorrhea, and 3.8% 
for chlamydia over the course of the one-year study (7). A 2020 
retrospective study at three EDs in England also found a high 
prevalence of bloodborne viruses (HIV, hepatitis B, and hepatitis C) 
with an overall prevalence of 3.3%, of which 67.3% were undiagnosed 
(31). The undiagnosed prevalence of HIV was estimated to be 0.8% 
(31). A 2018 Australian study found a large window of opportunity 
for earlier HIV diagnosis, particularly among patients diagnosed 
with gonorrhea and syphilis with a median of 15.2 months between 
hospital admission and HIV diagnosis (5).

A 2020 study retrospectively examined blood samples in an ED in 
the Bronx, New York to determine how many undiagnosed HIV 
cases were identified through an untargeted, opt-in screening 
approach (32). Of the 4,752 blood samples examined that did not 
have a previous HIV diagnosis, HIV was present in 12 patients, six of 
which were offered testing during their ED visit, only two (16.7%) of 
which consented and were diagnosed (32). The authors found that 
this study reinforced the need to increase the likelihood that those 
with undiagnosed HIV are offered and consent to HIV testing in 
the ED (32). Similarly, a 2011 study from Washington, DC examined 
discarded blood samples from patients who declined HIV testing in 
an ED and were not known to be HIV positive to determine their 
prevalence of HIV infection (33). Results found that among 600 
discarded blood samples, 12 (2%) were HIV positive (33). This was 
almost three times higher than the prevalence of HIV infection 
among the 4,845 patients who accepted HIV testing in the ED, of 
which 35 (0.7%) tested positive (33). A total of 49% of those who 



RR RAPID RESPONSE SERVICE | #156, FEBRUARY 2021 4

11.	 Grant C, O’Connell S, Lillis D, 
Moriarty A, Fitzgerald I, Dalby 
L, et al. Opt-out screening for 
HIV, hepatitis B and hepatitis 
C: Observational study of 
screening acceptance, yield 
and treatment outcomes. 
Emergency Medicine Journal. 
2020;37(2):102–5.

12.	 Rucker MG, Eavou R, Allgood 
KL, Sinclair D, Lawal R, Tobin 
A, et al. Implementing routine 
HIV screening in three 
Chicago hospitals: Lessons 
learned. Public Health 
Reports. 2016;131 Suppl 
1:121–9.

13.	 Sha BE, Kniuksta R, Exner 
K, Kishen E, Shankaran S, 
Williams B, et al. Evolution 
of an electronic health 
record based-human 
immunodeficiency virus (HIV) 
screening program in an 
urban emergency department 
for diagnosing acute and 
chronic HIV infection. Journal 
of Emergency Medicine. 
2019;57(5):732–9.

14.	 Schnall R, Liu N. Timing 
matters: HIV testing rates in 
the emergency department. 
Nursing Research and 
Practice. 2014;2014:575130.

15.	 Torres GW, Heffelfinger 
JD, Pollack HA, Barrera SG, 
Rothman RE. HIV screening 
programs in U.S. emergency 
departments: A cross-site 
comparison of structure, 
process, and outcomes. 
Annals of Emergency 
Medicine. 2011;58(1 Suppl 
1):S104–13.

16.	 Rayment M, Rae C, Ghooloo 
F, Doku E, Hardie J, Finlay 
S, et al. Routine HIV 
testing in the emergency 
department: Tough lessons in 
sustainability. HIV Medicine. 
2013;14 Suppl 3:6–9.

declined testing did so because they believed they were not at 
risk for HIV (33). As a result, the study authors recommended the 
development of interventions to decrease the opt-out rate in EDs 
for routine HIV testing (33).

This review explores interventions that have implemented laboratory 
(non-rapid), blood-based HIV testing in the ED in relation to their 
methodology, outcomes measures, and effectiveness. Rapid point-
of-care HIV testing that can also be used in ED settings is not within 
the scope of this review.

  What We Found
ED HIV testing in Canada

From 2010 to 2013, a pilot project called Seek and Treat for Optimal 
Prevention (STOP) HIV/AIDS Project was implemented in British 
Columbia to expand HIV testing, diagnosis treatment, and care (34). 
The pilot offered HIV testing in family practices and acute care as 
well as targeted testing among high-prevalence populations (34). 
The pilot was successful in reducing HIV transmission and was 
implemented provincewide in 2013 with leadership from the BC 
Centre for Excellence in HIV/AIDS and carried out by the province’s 
health authorities (35). The Interior Health Authority implemented 
the program over the next five years which included offering routine 
HIV testing when requiring bloodwork at local EDs (36). 

A 2020 study evaluated the feasibility, acceptability, and effectiveness 
of implementing routine HIV testing at three Vancouver hospitals 
in both inpatient and ED settings among eligible patients receiving 
bloodwork (8). HIV testing was added to routine order sets and 
public health officials worked with community agencies and 
acute care physicians to create processes that made ordering HIV 
tests akin to other diagnostic tests (8). Public health nurses were 
responsible for following up with all individuals diagnosed with 
HIV to inform patients of their diagnosis and link them to care (8). 
Results found that following the implementation of routine testing, 
the rate of HIV testing increased as much as 11 times compared to 
the reference period (8). Of 12,996 reviewed patient charts, 5,876 
patients were eligible for HIV testing; of which 96.6% agreed to 
be tested, indicating high acceptability (8). From 2012 to 2016, 151 
patients were diagnosed with HIV in the hospitals, 68 (0.1% of all 
tests) of which were ED outpatients (8). A total of 85.6% of those 
diagnosed in hospital were linked to care within 30 days which 
was comparable to linkage rates in the community (8). Based on 
the results the study authors concluded that routine HIV testing in 
hospitals was feasible, acceptable, effective, and is a practice that 
can be normalized and sustained over time (8).
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ED HIV testing in the U.S.

Testing for HIV in EDs in the U.S. has increased in recent years. A 
2020 report from the Centers Disease Control and Prevention (CDC) 
stated that the percentage of visits in U.S. EDs that received HIV 
testing has increased from 0.22% to 0.72% from 2009 to 2017 and 
a significantly higher percentage of HIV tests were conducted in 
visits with venipuncture than those without (37). 

A 2020 scoping review identified two studies which examined the 
use of conventional ELISA testing in the ED (38). This included a 
2011 retrospective study in a Chicago ED to examine its targeted 
HIV testing program (39). In just under two years, 1,258 (1.2%) of ED 
visits resulted in HIV testing, 54 (4.3%) of which were positive for 
HIV antibody (39). A total of 28 (2.2%) individuals received a new 
diagnosis, of which 89% were linked to care (39). Authors concluded 
that the ED HIV testing model was able to successfully identify 
new patients, provide result notification, and linkage to care (39). 
The scoping review also included a 2011 study which examined 
the cumulative effect of an HIV testing program in a midwestern 
U.S. hospital over a six-year period (40). Of the over 13,000 HIV 
tests conducted, 0.9% of the results were positive and 12.6% of all 
individuals tested had at least one repeat test at the ED (40). The 
number of patients with any previous HIV test increased from 
67.7% to 74.4% over the study period (40). The authors stated that 
testing even a fraction of ED visitors can have a cumulative effect 
over time on the number of individuals tested as a large portion of 
patients return to the ED more than once and have more than one 
opportunity to be tested (40). 

A 2016 literature review examining linkage to care rates among 
individuals in the U.S. diagnosed with HIV in the ED identified three 
relevant publications (41). Two of these publications examined 
targeted, opt-out, non-rapid HIV testing as well as patient follow-
up at the hospital’s infectious disease clinic (15, 18). This included 
a suburban ED in North Carolina where over a three-year period, 
there were 52 (1.9%) patients that tested positive for HIV, of which 
0.8% were new diagnoses (18). All previously and newly diagnosed 
patients were linked to the infectious disease clinic and authors 
concluded the intervention to be sustainable as it depended on 
existing available resources (18). Similarly, the second study found 25 
new HIV diagnoses in under one year of testing which represented 
0.9% of those tested, of which 92% were linked to care (15). The third 
study implemented routine, opt-out, non-rapid HIV testing for all 
patients aged 13 to 64 who had their blood drawn in a Houston ED 
(20). Results found that in under one year there was a low opt-out 
rate of 0.3% and over 14,000 HIV tests were conducted, of which 
80 (0.6%) were new HIV diagnoses (20). The authors found that the 
intervention was feasible in a busy urban ED, but recognized the 
need for aggressive follow-up to link patients to care (20). 
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A 2020 study retrospectively examined a universal HIV screening 
program from 2010 to 2017 in two southern Texas EDs using fourth 
generation (antigen/antibody combination) tests (42). All adult 
ED patients aged 18 to 65 were notified that an HIV test would 
be performed unless they declined (42). Results found that of all 
patients tested for HIV over the study period, 0.2% (n=1,795) were 
new positives (42). The study found a disparity between testing 
and incidence among African American females who accounted for 
16.8% of the tested population, yet represented 20.3% of all HIV 
positive test results (42). These results indicated a need to focus on 
vulnerable populations for HIV prevention, testing, and treatment 
(42). The authors found that populations at high risk for HIV are 
often cared for in the ED and study results validated the need for 
HIV testing for this population who may otherwise be missed (42).

A 2019 study evaluated a universal, opt-out HIV screening program 
at two EDs in San Diego (9). The screening process included asking 
each ED patient during triage if they had HIV or had an HIV test in 
the last year (9). For all patients who answered “No/Unknown”, a 
pre-populated HIV testing order appeared in the hospital electronic 
medical record system if other bloodwork was ordered for the 
patient (9). Patients were able to opt-out of testing during the blood 
draw procedure (9). In over 16 months, more than 12,000 individuals 
were screened for HIV, of which 0.26% (n=33) were newly diagnosed 
with HIV, 90% of which were successfully linked to care (9). The 
study also examined the rate of HIV positive individuals who had 
fallen out of care (9). If a patient was known to be HIV positive during 
triage and have been out of care for more than a year, they would be 
contacted by a case manager in an effort to relink them to care (9). 
The authors stated that newly diagnosed cases may have been lower 
than expected due to the high number of local HIV testing facilities 
in San Diego (9). See Figure 1 below for a flow chart of the ED’s HIV 
testing process (9).

Another 2019 study implemented a similar screening process in a 
Chicago ED with the aim of increasing testing, diagnosis, and linkage 
to care (13). Beginning in 2015, health providers were prompted to 
select “order” or “do not order” an HIV antigen/antibody test in the 
electronic health record for every patient aged 13–64 in the ED who 
did not have HIV on their problem list or was not tested for HIV 
in that past year (13). This process was later modified in 2017 to a 
testing algorithm where an HIV antigen/antibody test was auto-
ordered for any patients who met the aforementioned criteria and 
also had a complete blood count ordered, which led to an increased 
monthly test rate (13). In over three years of the study, 17.1% of the 
target population were tested which increased from 2.5% at baseline 
(13). Of those tested, 164 (0.70%) were confirmed as HIV-positive 
and 69 (0.29%) were new diagnoses, of which 59 (86%) were linked 
to care (13).The authors concluded that the program was successful 
in increasing HIV screening with modifications that minimized 
additional work for ED staff as well as reduced patient time in the 
ED (13). The authors indicated the importance of coordination 
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between ED and infectious disease teams as infectious disease staff 
were responsible for linking patients to care (13).

Figure 1: Flow diagram of testing algorithm (pink) and case 
management flow (grey) from Hoenigl et al. 2019 (9).

Various other studies have examined laboratory HIV testing in EDs 
in the U.S. which included:

	• A 2019 study in an ED in Phoenix, Arizona examined the 
TESTAZ initiative to routinize laboratory-based HIV testing 
in the ED (10). HIV screening questions were routinized into 
triage screening through the hospital’s electronic medical 
record system for all patients receiving bloodwork (10). In 
the second-year of the initiative nurses were able to order 
HIV tests during the triage process after screening patients 
which reduced missed opportunities for testing (10). HIV 
testing rates increased from 67.2% in the first year to 96.9% 
in year two (10). A 2014 study of the TESTAZ initiative stated 
that about a quarter of identified infections were acute 
which may have been difficult to detect with previous 
testing methods (43).

	• A 2017 study explained the implementation of the HPTN 
065 study which aimed to assess the feasibility of a test-
and-treat approach for HIV (44). A total of 76 sites in 
Washington, DC and the Bronx, New York took part in the 
study, of which 16 were comprised of hospitals (44). The 
study encouraged hospitals to move towards laboratory-
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based HIV testing with rapid turnaround to detect HIV 
cases earlier and maximize efficiency (44). The results 
found that testing varied greatly across hospitals and the 
percentage of HIV testing did not significantly change over 
the course of the three-year study (45).

	• A 2016 study examined routine, opt-out HIV testing at 
three Chicago hospitals from 2012 to 2014 (12). The hospitals 
were a part of the Frontlines of Communities in the United 
States (FOCUS) program which had four main principles: 
1) organization-wide commitment to routine HIV testing; 
2) integrating testing into current workflows; 3) using 
electronic health records to execute testing and create 
laboratory orders; and 4) providing staff education on 
best practices for HIV testing (12). Results found routine 
screening to be essential for identifying new HIV diagnoses 
and individuals out of care (12).

	• A 2016 study examined routine, opt-out HIV testing among 
adults aged 18 to 64 in an Alabama ED from 2011 to 2013 
(25). Results found over 46,000 HIV tests performed, of 
which 0.5% were confirmed positive (25). A total of 11.8% 
were deemed to be acute HIV infections and 76% were 
linked to care (25). Results found a low testing opt-out rate 
of 11.6% and was attributed to offering testing routinely, 
incorporating nurses into the testing workflow early, and 
offering HIV testing during the initial ED assessment (25).

	• A 2016 study examined the implementation of routine, 
opt-out testing among eligible individuals aged 13 to 64 in 
an ED in Brooklyn, New York (46). Authors noted that using 
a continuous quality improvement process by reviewing 
daily missed opportunities for testing and using these 
missed opportunities as case studies “…to put a face to the 
missed tests” decreased opposition to offer and administer 
tests among health care providers (46). The program also 
shared the previous day’s HIV testing compliance (number 
of individuals that agreed to testing who were actually 
tested) with staff as a way to monitor adherence to testing 
protocols (46). Results found that such quality improvement 
processes increased the numbers of HIV testing offers and 
completed tests, with testing compliance increasing from 
77% in 2013 to 98% in 2014 (46).

	• A 2015 study examined a program called Routine Universal 
Screening for HIV (RUSH) in Harris County, Texas EDs 
which provided HIV testing for adults over 16 years old 
who had blood drawn or an IV inserted unless they opted 
out (47). RUSH included service link workers who provided 
case management, HIV counselling, and linkage to care to 
diagnosed patients (47). Comparisons were made among 
patients with an HIV diagnosis who attended the ED before 
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and after the implementation of the RUSH program (47, 
48). Results demonstrated a significant improvement in  
engagement, retention in care, and viral suppression among 
patients in the RUSH program when compared to the pre-
RUSH cohort (47).

	• A 2014 study in a North Carolina ED used existing 
resources to offer laboratory HIV tests to those showing 
acute HIV symptoms or believed to be at risk, based on 
the health provider’s discretion (19). Tested patients were 
given a referral card to the hospital’s walk-in infectious 
disease clinic where they could obtain their test results 
a week after their ED appointment (19). Results found 
an eightfold increase in HIV testing, with 2,436 patients 
tested for HIV  over the study period; 2.3% were positive, 
of which 0.9% were new diagnoses (19). Among those 
previously diagnosed, 75% were not in care, of which 63% 
were successfully linked to an infectious disease clinic 
appointment (19).

	• A 2014 study examined contextual factors that influenced 
HIV testing rates in three adult EDs in New York City (14). 
In compliance with New York legislation, all three EDs had 
an electronic HIV testing order which ensures staff offer 
an HIV test to every ED patient (14). Results found that 
7.9% (n=7,758) of patients agreed to be tested, of which 
0.34% (n=26) tested positive for HIV (14). Individuals were 
significantly more likely to be tested during daytime hours, 
from July to September, and if other bloodwork had been 
ordered (14). Additionally, males were more likely to agree to 
be tested than females, and older adults were less likely to 
be tested than younger adults (14).

	• A 2014 report from the CDC examined the implementation 
of routine HIV testing programs at a New York health 
center and a New Orleans ED (26). The initiatives were a 
part of the FOCUS program and results found the programs 
to be sustainable, scalable, able to identify new diagnoses, 
and successful in relinking previously diagnosed individuals 
to care (26). 

ED HIV testing in the UK & Ireland

A 2017 systematic review evaluated studies that examined hospital-
based routine HIV testing in high-income countries (49). Two of the 
included studies focused on using serology HIV testing in an ED in 
the UK (16, 17). In one of these studies, HIV testing was offered in 
a London hospital ED to all adults aged 16 to 65 (16). Initially, only 
oral fluid testing was offered; later, blood testing was included, 
and nursing staff were incorporated into the intervention, both of 
which were believed to have a positive impact on the number of 
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patients being offered and accepting a test (16). Outcomes measured 
included the proportion of eligible patients offered a test, which 
ranged from 6% to 54% per month, and the proportion of patients 
that accepted testing, which ranged from 33% to 100% per month 
(16). The study identified 13 new infections (0.3% of patients tested), 
all of which were referred to care (16). Authors concluded that 
routine HIV testing in an inner-city ED is feasible (16). The second 
study piloted an initiative in another London hospital over a three-
month period where all individuals over the age of 16 that had blood 
taken in the ED were also tested for HIV unless they opted out (17). 
Among those offered an HIV test, 2,828 (30%) accepted, of which 
19 tested positive; eight were new diagnoses (0.28%) (17). A total of 
13 individuals who tested positive were linked to care, and eight 
started taking antiretrovirals (17). The pilot significantly increased 
HIV testing rates in the ED compared to prior months (17). ED staff 
found it easier to offer tests to individuals based on policy instead 
of based on clinical suspicion, and 95% of staff surveyed agreed that 
routine testing for HIV should permanently continue in the ED (17).

Several other studies examined HIV testing among patients who 
received bloodwork in the ED. These included:

	• A program in Dublin provided all adult patients able to 
consent and receiving bloodwork with HIV, hepatitis B, and 
hepatitis C testing unless they opted out (11). The program 
was initially piloted over a 10-month period from 2014 
to 2015 (50), then examined over a 36-month period in a 
2020 study  (11). This latter study had 63.2% of ED patients 
receive bloodwork, of which 61.7% accepted HIV testing 
which resulted in 467 positive cases, 38 (8.1%) of which 
were new HIV diagnoses (0.1% of all those tested) (11). Of 
the new diagnoses, 35 (92.1%) were linked to care, of which 
29 (96.7%) were virally suppressed one month after data 
collection (11). Authors concluded that the program was 
successful in finding new diagnoses and linking individuals 
to care (11).

	• A 2019 study in London found testing for blood-borne 
viruses such as HIV in the ED to be feasible (21). The study 
took residual blood samples of adult patients from two 
EDs that had bloodwork completed as part of routine care 
from January to June 2015 to test for HIV, hepatitis B, and 
hepatitis C (21). Results found that the proportions of HIV 
positive cases found were 1.3% and 2.2% at each hospital 
ED (21). As the proportions for blood-borne viruses found 
in the study were higher than in the general population, 
the results support the notion that higher risk groups may 
attend urban EDs (21).

	• A 2018 study explored the feasibility of expanding testing 
in a London hospital ED to include HIV, hepatitis B, and 
hepatitis C testing (51). Results found 24% of ED patients 
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had blood-borne virus testing and another 4.5% had just 
HIV testing which resulted in 12 new HIV reactive tests 
(0.1% of those tested) (51). The authors concluded that the 
opt-out blood borne virus testing program was feasible and 
effective at identifying new diagnoses (51).

	• Four publications described a campaign called “Going 
Viral” in a London ED (52–55) which was implemented 
over a nine-moth period (55). The campaign provided all 
adults receiving a full blood count with HIV, hepatitis B, and 
hepatitis C testing unless they opted out (55). A total of 6,211 
patients tested for at least two of the viruses, and 71 (1.5%) 
tested positive for HIV, of which 10 were new cases (0.3%) 
(55). Nine of 16 (56%) patients that required linkage to HIV 
care presented in late stage of the disease (54). Authors 
found that that asking  patients about recent HIV testing  or 
using an automatic hospital record check to determine if 
ED patients have been previously tested for HIV may assist 
with reducing the number of known cases already engaged 
in care (55, 56). The study concluded that routine screening 
for blood-borne viruses in the ED may be worthwhile (55).

	• A 2016 study examined the acceptability and feasibility of 
routine, opt-out HIV testing over a three-month period in a 
London ED among eligible adults aged 18 to 65 (22). Eligible 
patients were given a leaflet about HIV testing to ensure 
informed consent (22). Among all the patients offered an 
HIV test, 65% accepted testing, of which one tested positive 
(22). The authors concluded that the pilot was acceptable 
and feasible, and would require leadership, staff training, 
and additional resources in order to become an effective 
part of routine ED care (22).

	• A 2016 study examined a one-week campaign called 
TestMeEast which had routine, opt-out HIV testing 
conducted across six outpatient hospital departments 
and two EDs in London (57). Banners and leaflets were 
distributed to patients which stated that “…your blood will 
be tested for HIV unless you ask us not to” (57). Patients 
were able to opt out again at the time their blood was 
drawn (57). Among the 4,317 individuals who had routine 
blood tests, 2,402 (55.6%) were tested for HIV (57). Results 
found that eight individuals tested positive for HIV, three 
of which were new cases who were linked to care (57). The 
campaign illustrated that hospital staff can be mobilised to 
do thousands of routine HIV tests during a campaign (57).

	• A 2016 study documented routine HIV testing in an inner 
city ED in the UK over a 36-week period (58). Results 
found that 64% of ED attendances were tested for HIV, 
resulting in 172 positive diagnoses, of which 0.3% were 
new diagnoses (58). A total of 54% of new diagnoses had 
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attended the ED prior to their diagnosis and 23% required 
an acute admission (58). Authors concluded that the 
ED is appropriate for opportunistic HIV testing in high 
prevalence areas (58). 

Cost-effectiveness

A literature review conducted by CATIE examined both rapid 
and laboratory HIV testing in EDs to determine if these methods 
improved HIV testing outcomes (24). The review stated that there is 
strong evidence that routine testing in the ED can discover HIV rates 
above the cost-effectiveness threshold of 0.1%, with sixteen studies 
illustrating rates above this threshold, of which three examined 
laboratory based testing (20, 25, 26).

Fourth generation antigen/antibody assays can be completed on 
blood samples already drawn and therefore do not add additional 
steps in the workflow of the ED (59). Studies have noted that 15% 
(60) to 32% (43, 61) of new diagnoses had acute HIV infection which 
would have not been identified via rapid testing (59). A 2011 study 
in a U.S. ED found that laboratory-based testing could identify HIV 
infections earlier after exposure at a lower cost than rapid testing 
(20). The study found that rapid testing would cost three times 
as much as conventional testing in their healthcare system, and 
estimated savings of over USD 98,000 over the course of the study 
period by using laboratory-based testing instead of rapid testing 
kits (20).

A 2020 systematic review identified three studies which examined 
the cost-effectiveness of non-rapid HIV testing in the ED (62). These 
included:

	• A 2017 study which examined the cost-effectiveness of 
routine, blood-based HIV testing in two Dutch EDs (27). 
Results found that of 3,223 participants tested, two (0.06%) 
individuals tested positive which led to an incremental 
cost-effectiveness ratio (ICER) of EUR 77,050 per quality 
adjusted life year (27). This was deemed to not be cost-
effective based on the relatively low Dutch ICER threshold 
of EUR 20,000 (27, 62).

	• A 2012 study from the U.S. forecasted the costs of both 
rapid and blood-based (usual care), routine HIV testing in 
a Veterans Health Administration ED over a seven-year 
period among a hypothetical cohort (63). The costs of rapid 
testing included program implementation and disease 
treatment while the costs of usual care included disease 
treatment costs only (63). Treatment costs were dependent 
on the severity of the disease upon diagnosis (63). Results 
found that the costs were not significantly different 
between the two types of testing with rapid testing costing 
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USD 1,418,088 and usual care costing USD 1,320,338 when 
assuming the HIV prevalence was 1% and 80% of patients 
accepted testing (63).

	• A 2011 study measured the societal cost in relation 
to counselling, testing, and linking patients with new 
diagnoses to care at five U.S. EDs (15). One of these EDs 
used non-rapid, targeted HIV testing and had supplemental 
staff to conduct testing, which resulted in 25 new diagnoses 
(0.9% of all tests) (15). The estimated cost per patient with 
a new HIV diagnosis that was linked to care was estimated 
to be USD 10,200 (15). Another ED with rapid, non-targeted 
HIV testing that had supplemental staff conduct testing 
reported 10 new diagnoses (0.8% of all tests) with slightly 
higher costs than the aforementioned ED, at USD 12,300 
per patient linked to care (15). Costs were estimated to 
be lower in those EDs that used ED providers instead of 
supplemental staff to conduct testing, had a higher HIV 
prevalence, and had targeted HIV testing (15).

	• A 2016 study assessed the testing costs of HIV testing 
among four hospital EDs that participated in the HPTN 
065 trial that switched from point-of-care testing to 
laboratory testing for at least some or all ED patients (23). 
Results found that costs for laboratory tests were slightly 
less per patient than rapid point-of-care tests (23). For a 
reactive result, the cost per patient for laboratory testing 
was USD 89.29–109.52 while the cost per patient for point-
of-care testing was USD 102.03–123.17 (23). The costs for 
a nonreactive result per patient was USD 17.00–23.83 for 
laboratory tests and USD 17.64–37.60 for point-of-care tests 
(23). Study authors estimated that developing an automated 
process by investing in electronic system interfaces could 
reduce costs by about 45% for patients with nonreactive 
results and 20% for patients with reactive results (23).
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  �Factors That May Impact 
Local Applicability

As many examined studies were conducted in 
North America, including British Columbia, the 
results of which may be applicable to the local 
structure of EDs in Ontario. As stated by Felsen et 
al. (2020) it is important to note that the studies 
“…were performed at different points in the HIV 
epidemic, in ED settings with differing underlying 
estimates of undiagnosed HIV, evaluated a variety 
of different screening strategies, differentiated 
diagnosed and undiagnosed cases of HIV 
differently, and used different definitions of the 
population considered eligible for testing” (32). 
Therefore, the process and outcomes of laboratory 
ED HIV testing may vary across settings.

  What We Did
We searched Medline (including Epub Ahead of 
Print, In-Process & Other Non-Indexed Citations) 
using a combination of title and abstract terms 
(Emergency department* or emergency room* 
or emergency ward*) AND title and abstract term 
(testing) AND title term (HIV). Searches were 
conducted on January 21, 2021 and results limited 
articles published in English from 2010 to present. 
Reference lists of identified articles were also 
searched. The searches yielded 365 references 
from which 63 were included.


