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a b s t r a c t
Objectives: We implemented the “High-Impact Testing for Injection Drug Users”, or the “HIT IDU” initiative, an
emergency physician (EP)–based hepatitis C virus (HCV) testing program. The objective of this study was to evaluate the outcomes of this clinical protocol.
Methods: This was a prospective observational pilot study. The HIT IDU initiative encouraged EPs to integrate
targeted HCV testing into care, with an emphasis on screening all people who inject drugs (PWID). Physicians selected the primary indication for HCV testing from a drop-down menu integrated into the electronic ordering
process. The primary outcome was the absolute number and overall proportion of EP-based HCV antibody positive tests, further stratiﬁed by the indication for testing.
Results: Over the 3-month study period, 14,253 unique patients were evaluated, and EPs tested 155 patients for
HCV (1.1%; 95% conﬁdence interval [CI], 0.9%-1.2%), of which 40 (26%, 95% CI, 19%-33%) were HCV antibody positive. The proportion of HCV antibody positivity by testing indication was as follows: PWID 47% (34/73; 95% CI,
35%-59%), patient requested test 10% (4/40; 95% CI, 3%-24%), conﬁrm patient report 67% (2/3; 95% CI, 9%-99%),
liver disease of uncertain etiology 0% (0/3; 95% CI, 0%-71%), and other 0% (0/36; 95% CI, 0%-10%). There were
22 patients chronically infected, 19 had a follow-up appointment arranged, 3 attended their follow-up appointment, and 1 patient was treated at 1 year of follow-up.
Conclusions: Although the overall number of EP-based HCV tests performed was low, high rates of infection were
identiﬁed, particularly among PWID. There were signiﬁcant challenges with linkage to care.
© 2016 Elsevier Inc. All rights reserved.

1. Introduction
Hepatitis C virus (HCV) affects an estimated 4 million persons in the
United States, and more than half of those chronically infected are unaware of their diagnosis [1,2]. Hepatitis C virus infection is the leading
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cause of hepatocellular carcinoma and liver transplantation and is responsible for more US deaths per year than the human immunodeﬁciency virus [3,4]. With the advent of novel direct-acting antiviral
treatments, there is renewed interest in HCV screening, linkage to
care, and treatment.
Patients with a history of injection drug use have the largest HCV
prevalence of any risk group, and patients actively using account for
the highest incidence of new infections [1,5,6]. Furthermore, people
who inject drugs (PWID) tend to be high utilizers of emergency departments (EDs) [7–9]. The potential impact of screening efforts that focus
on PWID is signiﬁcant: if providers were to ask all of their patients
about their injection drug use history and offer HCV testing to all who
report current or past use, an estimated 47% of all active HCV infections
in the United States would be detected [1].
With this in mind, we designed an emergency physician (EP)–based
HCV testing program that targeted PWID called High-Impact Testing of
Injection Drug Users or HIT IDU.
The purpose of this study was to assess the proportion of unrecognized HCV infection through a targeted physician-led testing program
with an emphasis on PWID in an urban ED.
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2. Methods
2.1. Study design and setting
This observational cohort study evaluated a clinical protocol at the
Alameda Health System, Highland Hospital, a publically funded, urban
ED with a census of 90,000 patients that supports a 4-year emergency
medicine residency and serves predominately adult patients of racial
and ethnic minorities. The HIT IDU pilot project took place over a 3month period from March 1 through May 31, 2015. The study received
institutional review board approval from the Alameda Health System,
with a waiver of written informed consent.
2.2. Selection of participants
The HIT IDU initiative was a pilot project that encouraged EPs to
screen patients for HCV and to focus on offering testing to all PWID. Attending physicians and residents received a 30-minute didactic presentation during mandated educational time. The presentation discussed
risk factors for HCV infection, the high burden of disease among PWID,
and mechanisms for test ordering and coordination of care with the Alameda Health System HCV clinic. For the ﬁrst 2 months of the program,
bimonthly emails were sent to providers by study investigators as reminders to screen PWID for HCV.
The ED had recently concluded a triage-based HCV screening program [10], and at the time of the HIT IDU pilot study, all HCV tests
were EP initiated. The computerized order entry for HCV testing required that providers identify a single reason for ordering the test in a
drop-down menu that included (1) injection drug use, (2) liver disease
of unknown etiology, (3) patient request, (4) conﬁrm patient report,
and (5) other (specify). Injection drug use status was determined by patient report. Emergency physicians were not required to document
when a patient refused HCV testing. Blood was then obtained using
existing staff and laboratory procedures. All patients who had an HCV
test ordered had an additional tube of blood drawn and held at the bedside in the event that conﬁrmatory ribonucleic acid (RNA) viral load
testing was indicated.
Laboratory technicians notiﬁed the attending EP of any positive antibody test results. When possible, the treating physician disclosed positive HCV antibody results and ordered a conﬁrmatory RNA viral load
test. When disclosing positive HCV antibody test results, physicians
used a scripted disclosure handout and completed an HCV-positive intake form. Emergency department clerks were able to directly schedule
follow-up appointments in our hospital's HCV clinic. The HCV program
coordinator collected these forms weekly and contacted patients who
were not disclosed their results, did not have conﬁrmatory testing performed, or did not have a follow-up appointment scheduled. The HCV
program coordinator also canceled appointments for patients if their
conﬁrmatory RNA test result was negative. All patients who were HCV
antibody positive were included in the analysis to reﬂect the requisite
program workload taken on by the staff.
2.3. Data collection and processing
All HCV tests performed during the pilot study period, as well as the
indication for testing, were captured from the electronic medical record
(Wellsoft Corporation, Somerset, NJ). In addition, data routinely collected during an ED visit, including demographic information (age, sex,
race, ethnicity), housing status (homeless or address listed), insurance
status (Medical, Medicare, private, or self-pay), and primary care provider, were exported into Excel spreadsheets (Microsoft Excel 2010;
Microsoft, Redmond, WA). Patient-speciﬁc laboratory data including
the results of the HCV antibody test and the RNA viral load test were
captured from the laboratory electronic medical record (Novius; Siemens Healthcare, Malvern, PA) and linked to the same Excel spreadsheet. Longitudinal outcomes (follow-up attendance and treatment

information) were collected 1 year after the start of the pilot project
by chart review by 2 investigators (ESA, LD). Both investigators
reviewed all chronically infected patients’ charts, and there were no disagreements. Any missing data were addressed by individual chart review by study investigators, and any discrepancies were reviewed and
adjudicated by investigator consensus. Patients were deemed lost to
follow-up if they missed 2 appointments in the HCV clinic or the linkage
to care coordinator was not able to contact them after 3 attempts.
2.4. Main outcome measures
The primary outcome was the proportion of positive HCV antibody
test results and the absolute number of HCV infections detected. We
stratiﬁed these results by the indication for testing. Secondary longitudinal outcomes included the absolute number and proportion of patients who had conﬁrmatory RNA viral load testing performed, who
were chronically infected (deﬁned as having a detectable RNA viral
load), who had follow-up arranged, who successfully attended followup, and who received treatment.
2.5. Data analysis
Descriptive analyses were performed for all variables, and unique
patient data, rather than visit-level data, are presented. There were no
patients in the cohort who had multiple HCV tests performed, although
many had multiple ED visits, and the demographic data analyzed are
from the ED visit when HCV testing was performed. Continuous data
are reported as means with standard deviations, and categorical data
are presented as percentages. We performed no a priori sample size calculations, as this is a descriptive analysis of a clinical protocol. All statistical analysis was performed using Stata (Version 13; StataCorp, College
Station, TX).
Table
Results of EP targeted HCV screening, March 2014-May 2014
Screening tests performed N = 155 (%)
Age, mean (SD), y
Reason for testing
Injection drug use
Patient request
Conﬁrm patient report of diagnosis
Liver disease unknown etiology
Other
Sex
Male
Female
Unknown
Race/ethnicity
Black
White
Hispanic
Asian
Other
Primary care providera
Yes
No
Insurance
Medicare
Medicaid/Medical
Uninsured/self-pay
Private
Homeless
Area of care
ED
Fast track
Acuity
High (ESI 1,2)
Moderate (ESI 3)
Low (4,5)

40.2 (13)
73 (47)
40 (26)
3 (2)
3 (2)
36 (23)
107 (69)
47 (31)
1 (1)
55 (35)
55 (35)
33 (21)
11 (7)
1 (1)
63 (41)
92 (59)
9 (6)
113 (73)
22 (14)
11 (7)
15 (10)
116 (75)
39 (25)
31 (20)
70 (45)
54 (35)

ESI, Emergency Severity Index.
a
As documented in the electronic health record.
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3. Results
Over the 3-month study period, 14,253 unique patients visited the
ED, of whom 155 (1.1%; 95% conﬁdence interval [CI], 0.9%-1.2%)
underwent HCV testing. Table shows the demographic characteristics
and ED visit information for HCV tested patients. Of the 155 tested,
107 (69%) were male, 55 (35%) were black, 55 (35%) were white, 15
(10%) were homeless, 63 (41%) had a primary care provider, 22 (14%)
were uninsured, and 122 (79%) had public insurance (Medicare or
Medicaid). The most common indication for EP-based HCV testing was
PWID (47%), followed by patient requested test (26%), other (23%),
conﬁrming patient report of HCV infection (2%), and liver disease of uncertain etiology (2%). Sixty-three tests were performed in the ﬁrst
month of the pilot period, 34 were performed in the second month,
and 58 were performed in the third month.
Of the 155 patients tested, 40 (26%; 95% CI, 19%-33%) were HCV
antibody positive (Figure). The proportion of positive HCV antibody
tests by indication for testing was as follows: PWID 47% (34/73; 95%
CI, 35%-59%), requested HCV test 10% (4/40; 95% CI, 3%-24%), conﬁrm
patient report 67% (2/3; 95% CI, 9%-99%), liver disease of uncertain etiology 0% (0/3; 95% CI, 0%-71%), and other 0% (0/36; 95% CI, 0%-10%).
Thirty-two (80%) of the 40 HCV antibody–positive patients completed
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conﬁrmatory RNA testing, of which 22 (69%) had detectable
viral loads and were chronically infected. Twenty-six (65%) of
the 40 HCV antibody–positive patients had repeat ED visits within 1 year, of which 4 (15%) never received conﬁrmatory RNA
testing.
Of the 22 chronically infected patients, 19 (86%; 95% CI, 65%-97%)
had follow-up appointments arranged, 3 (14%; 95% CI, 3%-35%) successfully attended follow-up, and 1 (5%; 95% CI, 0%-22%) patient was treated
at 1 year of follow-up. The patient that received treatment was in an
outpatient substance abuse treatment program. Of the chronically infected patients, 7 had prior antibody positive testing on chart review,
but none had been in care for HCV infection.

4. Discussion
Emergency physician–based targeted HCV testing identiﬁed patients
with high rates of infection, exceeding 25% overall and approaching 50%
among PWID. During the HIT IDU pilot period, approximately 1% of the
unique ED patients were tested. Despite arranging appointments for
86% of chronically infected patients, only 3 successfully attended a
follow-up appointment, and 1 was treated.

14,253 unique patient
visits to the ED

Total ED HCV Antibody Tested
155

HCV test
PWID
73

HCV for Patient
Request
40

HCV for Confirm
Patient Report
3

HCV for Liver
disease evaluation
3

HCV for
Other reason
36

HCV
antibody
positive
34

HCV
antibody
positive
4

HCV
antibody
positive
2

HCV
antibody
positive
0

HCV
antibody
positive
0

RNA
positive
17

RNA
positive
3

RNA
positive
2

Follow up
Arranged
15

Follow up
Arranged
3

Follow up
Arranged
1

Attended
Follow up
1

Attended
Follow up
2

Attended
Follow up
0

Treated

Treated

1

0

HCV, hepatitis c virus; ED, emergency department; PWID, people who inject drugs
*Patient-level data for patients 18 years of age
Figure. Results of physician targeted HCV screening program*.
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The HIT IDU model was efﬁcient in identifying patients with undiagnosed HCV but averaged fewer than 2 HCV tests per day and only 1 test
every other day for PWID. In contrast, when our ED implemented an integrated, triage-based HCV screening program, we were able to perform
more than 13 tests per day [10]. Expecting EPs to screen greater numbers of patients, however, may be unrealistic. Haukoos et al [11] reported the results of an EP-initiated HIV screening program using existing
ED resources, and they were able to test 0.64% of their total patient census over a 30-month period.
Although this strategy of EP-based targeted testing resulted in far
fewer tests being performed than ED triage–nurse screening programs
[10,12], models such as HIT IDU have clinical value. Our experience
with integrated, triage-based HCV screening required a signiﬁcant
time commitment from study staff, while the HIT IDU model required
little infrastructure and fewer departmental resources. Many other
EDs have implemented screening, brief intervention, and referral for
treatment programs that integrate public health measures into ED
care [13–15], and the HIT IDU model adds to this culture and may provide a simple, generalizable approach to ED-based HCV testing.
Patients screened for HCV infection in the ED likely have signiﬁcant
social and economic barriers to engaging in outpatient care, and all published ED-based HCV screening programs have struggled with linkage
to care [10,12,16]. We found that PWID were less likely to attend
follow-up compared with patients who requested testing, and had
high rates of ED recidivism. Despite these challenges, focusing screening
and linkage to care efforts on PWID could have signiﬁcant public health
beneﬁt: according to mathematical models using the new direct-acting
antiviral treatments, treating 1%-7% of chronically infected PWID annually could halve the prevalence of disease within 15 years [17]. Future
research ought to focus on how to reliably connect the high number of
newly diagnosed HCV infections, particularly PWID, to outpatient medical care for their disease.
Certain limitations of our study should be recognized. We were unable to report the proportion of PWID that were screened for HCV, as the
total number of PWID in our ED is unknown (this data is not routinely
collected in the electronic health record and some patients may not disclose their status). Patients also may have had more than one indication
for HCV testing, though our drop down menu only allowed for EPs to select one option. This was a small pilot study, and how well HCV testing
was truly integrated into provider practice cannot be assessed; however, there were no providers in our department that voiced concerns
about the HIT IDU program. Our ED has signiﬁcant experience with
HIV and HCV screening as well as a streamlined process for referral to
HCV-speciﬁc care; therefore, EP willingness to screen may be higher
than in other EDs, which may limit the generalizability of our ﬁndings.
5. Conclusions
The HIT IDU pilot study shows that EPs can successfully integrate
HCV testing into clinical practice and focus testing on PWID. Although
the absolute number of HCV tests performed was small, the prevalence
of disease was high, exceeding 25% overall and nearly 50% among PWID.
There were signiﬁcant difﬁculties with linkage to care for patients tested
in the ED. The HIT IDU initiative represents a simple model for integrating targeted HCV screening into clinical ED practice that uses few departmental resources.
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