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ABSTRACT
BACKGROUND: Vancouver’s Downtown Eastside (DTES) faces the interrelated challenges of poverty, homelessness, 
mental health, addiction, and medical issues such as hepatitis C virus (HCV). This study evaluates a new model of 
engagement with people who inject drugs (PWID) in the DTES. METHODS: Our centre has developed the community 
pop-up clinic (CPC) to engage vulnerable populations such as PWID. Rapid HCV testing is offered using the OraQuick 
saliva assay. If a test is positive, immediate medical consultation and an incentivized clinic appointment are offered. 
At this appointment, an HCV treatment plan is developed, along with a plan for engagement in multidisciplinary care. 
RESULTS: In 12 months, 1,283 OraQuick tests were performed at 44 CPCs; 21% of individuals were found to be positive 
for HCV (68% of whom were PWID). Of individuals positive for HCV antibodies who consulted with the on-site doctor, 
50% engaged in care in our clinic—61% of whom have initiated interferon-free directly acting antiviral (DAA) HCV 
therapy with 100% cured of HCV (per protocol). Individuals who did not engage in care were significantly more likely 
to be homeless (P < .0001). CONCLUSION: CPCs paired with a multidisciplinary model of care address the needs of 
vulnerable populations such as PWID, particularly in the management of HCV with interferon-free DAA therapies.
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INTRODUCTION
An estimated 71 million people globally live 
with chronic hepatitis C virus (HCV) infection  
(1, 2). However, HCV treatment programs for  

people who inject drugs (PWID) have not been 
part of the response to this epidemic, and fewer 
than 10% of these individuals receive treatment 
for HCV infection (3). This low uptake of HCV 
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have been shown to be effective in treating HCV 
and other health and social issues in the popula-
tion of PWID, with relatively simple programs that 
can be established to engage PWID in care (19). 
Furthermore, a model that successfully engages 
PWID in care can lead to high treatment uptake 
and a reduction in cases of reinfection (20).

To meet the World Health Organization’s 
(WHO’s) goal of eliminating HCV as a public 
health concern by 2030, target populations such as 
PWID need to be engaged and maintained in care 
in a multidisciplinary setting (21). To do so, novel 
models of outreach and engagement need to be  
explored. This study outlines the efficacy of com-
munity pop-up clinics (CPCs) in engaging PWID 
in HCV care and initiating interferon-free DAA 
therapies in a multidisciplinary setting. Moreover, 
this model of engagement could address this pop-
ulation’s addiction-related needs.

EXPERIMENTAL PROCEDURE

CPC
We designed a novel community-based approach 
to identify inner-city residents infected with HCV 
and have designed a model of engagement in care, 
the CPC model, as a prelude to the initiation of 
HCV therapy. CPCs are held at specific sites in the 
DTES and are designed to evaluate as many as 30 
adults over a 3-hour period. Sites in the DTES were 
selected on the basis of their client population,  
operation hours, and location. Eligible participants 
were required to provide informed consent and 
completed a demographic questionnaire. They 
also signed a release of medical information. The 
questionnaire was self-administered, but if partici-
pants required assistance, trained research associ-
ates were available on site. After the questionnaires 
were completed, participants were tested using 
the OraQuick HCV Rapid Antibody Test (OraSure  
Technologies Inc., Bethlehem, PA; sensitivity and 
specificity >97%) (22). This is a single-use oral 
swab immunoassay kit to measure the presence of 
HCV antibodies in a qualitative manner. All partic-
ipants received a $10 gift card for completing test-
ing and receiving the results, regardless of whether 
they chose to consult the physician. Participants 
were given the results of their test in a confiden-
tial setting. Participants who tested positive for 
HCV antibodies were consulted by an infectious 
disease specialist or nurse on site. Before the con-
sultation, BC Provincial Laboratory databases 

treatment is associated with barriers such as lack 
of follow-up on appointments, issues of medical 
or psychiatric comorbidity, and ongoing substance 
use (4). HCV affects more than 251,990 individu-
als in Canada and approximately 60,000 British 
Columbians (5). On a micro scale, Vancouver’s 
Downtown Eastside (DTES) is noted for its high-
risk populations, with complex interrelated chal-
lenges including the previously noted barriers 
(6,7). This neighbourhood (population 18,500) in-
cludes some of the most marginalized and vulner-
able people in Canada. Of residents, 60% are male, 
10% identify as Indigenous, more than 50% are 
on social assistance, 10% are homeless, and many 
more are vulnerably housed (8, 9). More than 80% 
self-identify as illicit drug users, which makes 
HCV a great concern given that PWID make up 
approximately 43% of the HCV antibody–positive 
population nationwide (10). PWID are also classi-
fied as core transmitters of HCV because the mode 
of transmission is largely injection drug use (11). 
Given the health and social challenges that people 
in the DTES face, as well as difficulty in navigat-
ing the complex bureaucratic structures necessary 
to access services such as housing and disability 
payments, they have a high degree of disengage-
ment from health care. Poor engagement in care 
has been associated with poor health outcomes, 
which also include increased mortality and trans-
mission of infectious diseases in the community 
(12, 13). This population has faced a deadly opioid  
epidemic, with 1,628 opiate overdose deaths  
occurring in the same time period as this study  
(August 2016–August 2017); fentanyl was the cause  
of death in 83% of those cases (14). In addition, 
87% of deaths occurred indoors, which highlights 
the need for programs and initiatives to engage  
individuals outside of their homes (14).

The advent of interferon-free direct-acting an-
tiviral (DAA) therapies is transforming HCV into 
an easily curable disease (15). Increased HCV 
detection, combined with the availability of sim-
ple, well-tolerated treatment regimens, has been 
shown to result in high adherence and sustained 
virologic response (SVR) rates of more than 95% 
(16). In the population of PWID, these therapies 
are equally as effective and their simplicity and 
efficacy increase rates of engagement and follow-
up (17). However, PWID are often excluded from 
receiving HCV therapy because of concerns about 
reinfection, treatment adherence, and effectiveness 
(18). Conversely, multidisciplinary models of care 
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assessed, and patients were assisted with govern-
ment forms to properly access various social ser-
vices (welfare, nutrition supplements, temporary 
housing). Although monetary incentivization for 
follow-up visits was not provided outside of the 
first clinic visit, integration into the multidisci-
plinary model was used to maintain patient en-
gagement. Patients were initiated on HCV therapy 
as soon as possible. The specific regimen and treat-
ment duration were decided on by the infectious 
disease specialist, taking into consideration HCV 
genotype, viral load, liver enzymes, and fibrosis, 
along with other factors.

Primary and secondary endpoints
The primary endpoint for this study was the en-
gagement of a CPC-recruited patient in multi-
disciplinary care, as defined by attending two 
appointments made after contact at CPC in a 
span of 4 weeks. Secondary endpoints included 
HCV therapy initiation, achievement of undetect-
able HCV 12 or more weeks after the end of treat-
ment (HCV cure), and maintenance in post-SVR 
follow-up.

Multidisciplinary model
All patients at VIDC have access to comprehen-
sive multidisciplinary care with nursing, medical  
care (including infectious diseases specialty care), 
and logistic support, which we refer to as the 

were reviewed (with the participants’ consent) to 
deduce whether participants had ever completed 
HCV testing or was currently engaged in care with 
another doctor. If participants had a long history 
of HCV testing with a doctor, they were consid-
ered to be already engaged in care. During the con-
sultation, participants were also given the option 
to make an appointment with a physician at our 
centre, the Vancouver Infectious Diseases Centre 
(VIDC). Through this on-site consultation, the phy-
sician would confirm whether the participant was 
currently engaged in care with another physician. 
Those who scheduled an appointment were given 
a meal voucher ($10 value) that they could redeem 
during their visit. Figure 1 provides a flowchart for 
a typical CPC. Data were gathered over 12 months 
between August 2016 and August 2017.

Appointments and HCV assessment
CPCs were generally held on Friday afternoons, 
and all HCV-positive participants were given  
appointments to see an infectious disease special-
ist on Monday or Tuesday of the following week. 
Weekly follow-up appointments are made for 
the next two weeks after the first appointment. If  
patients attended their first appointment and one 
other appointment before initiating HCV therapy, 
they were considered engaged in care. During 
the first appointment, bloodwork was completed 
to confirm an active HCV infection, fibrosis was 

Figure 1: A typical community pop-up clinic flowchart

HCV = Hepatitis C virus; VIDC = Vancouver Infectious Diseases Centre
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RESULTS

Patient characteristics
In a 12-month period, 1,283 OraQuick tests were 
performed at 44 CPCs (median of 29 tests per 
CPC). The characteristics of this patient population 
are outlined in Table 1. The mean age was 49 years, 
906 (71%) were male, 435 (34%) self-identified as 
Indigenous, 575 (45%) lived alone, 354 (28%) were 
homeless, 1,125 (88%) were unemployed, and 
942 (73%) self-reported as remote PWID (had not  
injected drugs in the past 6 months) or active PWID 
(injected drugs in the past 6 months)

CPC cascade of care and engagement
Of 1,283 tests performed at CPCs, 274 (21%) were 
found to be HCV antibody positive, 188 (69%) of 
whom were PWID. Within this subset, 208 patients 
(76%) chose to consult with the on-site infectious 
disease specialist. By accessing BC Provincial 
Laboratory databases and through CPC consulta-
tions with the specialist, we found that 42 (20%) 
of the individuals who consulted with the doctor 
were already engaged in care elsewhere and were 
receiving adequate care (eg, receiving HCV treat-
ment or on track to receive treatment). Excluding 
patients already engaged in care elsewhere, of 
166 individuals who were consulted and disen-
gaged from care, 83 (50%) were engaged in care at 
VIDC. Of the 83 patients who did not engage in 

‘four-legged chair’ model. This model addresses 
psychiatric, addiction-related, social, and medical 
needs in an integrated manner. Patients have ac-
cess to weekly educational support groups, as well 
as snacks, over-the-counter medications, and daily 
vitamin supplements, as required. The support 
groups provide the ability to identify specific med-
ical or social needs; have them addressed through 
personalized interactions with nurses, clinic staff, 
and other patients; and receive a free meal. In a 
typical clinic visit, patients are seen by the physi-
cian and receive other support services as needed. 
CPC patients who attended their appointments 
were offered a meal if they presented the meal cou-
pon that was provided to them at the CPC. Post-
SVR, patients were followed up through standard 
of care, and attempts were made to follow up with 
patients every 6 months to monitor HCV reinfec-
tion and other comorbidities. Active injection drug 
users were followed up every 3 months. Patients 
also had the option to drop in anytime they wanted. 
Post-SVR engagement is defined as attending their 
latest appointment post-SVR.

Documentation of overdoses
Overdoses in the engaged population were con-
firmed through self-reporting during treatment 
visits and reports provided to VIDC after hospital 
visits.

Ethics
This study and patient data collection were ap-
proved by Chesapeake Institutional Review Board 
Ethic Board and is annually renewed, as required.

Statistical analysis
All data management and analyses were performed 
using IBM SPSS version 25.0 (IBM Corp., Armonk, 
NY). Descriptive statistics were calculated for the 
demographic variables. A Z-test was used to eval-
uate specific variables such as homelessness, in-
jection drug use, unemployment, and Indigenous 
origins in association with disengagement. SVR 
rate was calculated through per-protocol analysis 
(excluding those who were lost to follow-up and 
those who discontinued treatment) and intention-
to-treat (ITT) SVR analysis (which included all 
individuals who received medication). The prev-
alence of PWID in our HCV antibody–positive 
cohort was compared with the national value by 
means of a Z-test.

* Unless otherwise indicated
† P < .05 compared with nationwide prevalence
Active = injected <6 months ago; HCV = hepatitis C virus; 
PWID = people who inject drugs; Remote = injected  
>6 months ago 

Table 1: Characteristics of individuals tested at CPC  
(August 2016–August 2017)

Variable (N = 1,283) No.* (%)

Mean age 49 (—)
Male 906 (71)
HCV antibody positive 274 (21)
Remote or active PWID† 188 (69)
Indigenous 435 (34)
Lived alone 575 (45)
Homeless 354 (28)
Not working 1,125 (88)
Remote or active PWID 942 (73)
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Figure 2: Cascade of care for individuals found to be HCV antibody positive at CPCs (August 2016–August 2017)

CPCs = Community pop-up clinics; HCV = hepatitis C virus; VIDC = Vancouver Infectious Diseases Centre

Figure 3: Patient engagement (August 2016–August 2017)

HCV = hepatitis C virus

Variable

No. in 
disengaged 
population % (n/83)

P value*  
(Z test)

PWID 53 64 .0753
Homeless 44 53 <.0001
Unemployed 72 87 .7863
Indigenous 30 36 .7096

Table 2: Factors associated with disengagement  
(August 2016–August 2017)

* Compared with the general community pop-up clinic 
population
PWID = People who inject drugs

care, 56 (67%) were PWID, 44 (53%) were home-
less, 72 (87%) were unemployed, and 30 (36%) 
were Indigenous. Compared with the general CPC 
study population, individuals who did not engage 
in care were significantly more likely to be home-
less (P < .0001). These data are summarized in  
Figure 2, Figure 3, and Table 2.

HCV treatment and post-SVR follow-up
Of the 83 individuals who were successfully en-
gaged in care, 51 had initiated interferon-free DAA 
HCV therapy. In this cohort, the mean age was  
52 years, 42 (82%) were male, and 32 (63%) actively 
used drugs (had injected in the past 6 months). 
There were two (4%) opioid overdoses while indi-
viduals were engaged in care and no opioid over-
dose deaths. The most prevalent HCV genotype 
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of PWID in the population is significantly higher 
than the national value (P < .0001) (10). This un-
derscores the critical need to address the require-
ments of this DTES population quickly to prevent 
the transmission of HCV via core transmitters. A 
large proportion of the population self-identified 
as unemployed (88%), which indicates widespread 
income assistance dependence in this popula-
tion, a factor that has previously been linked to 

was 1, affecting 34 (67%) individuals. Eighteen 
(35%) patients were still on therapy, 2 (4%) discon-
tinued treatment, and 3 (6%) were lost to follow-
up. All losses to follow-up occurred between the 
end of treatment and the SVR time point, 12 weeks 
posttreatment. Twenty-eight individuals achieved 
SVR with no relapses, giving a per-protocol SVR 
rate of 100% and an ITT SVR rate of 85%. In the 
cohort who achieved SVR, the mean person-days 
of follow-up was 256 days, with no incidences of 
reinfection. Patient demographics and treatment 
statistics are presented in Table 3 and 4.

DISCUSSION
Despite the existence of effective therapies for the 
cure of HCV, marginalized populations have been 
systematically excluded from receiving treatment 
or have been unable to acquire treatment as a re-
sult of social and bureaucratic barriers (23). We 
describe a novel model of community outreach to 
engage vulnerable populations such as PWID in 
HCV treatment and to maintain these populations 
in multidisciplinary care.

Over 12 months, 1,283 Oraquick tests were per-
formed in Vancouver’s DTES, demonstrating an 
HCV prevalence of 21%; 68% of subjects were past 
or current injection drug users. The prevalence 

Table 3: Demographics of patients initiated on HCV 
interferon-free DAA therapy (August 2016–August 2017)

*Unless otherwise specified
DAA = Directly acting antiviral; HCV = Hepatitis C virus

Patients (n = 51) No.* (%)

Mean age, years   52
Male   42 (82)
Active drug use   32 (63)
  Heroin   22 (69)
  Cocaine   17 (53)
  Other   11 (34)
Opioid overdose   2 (4)
Opioid overdose deaths   0 (—)
HCV genotype  
  1a   33 (65)
  1b   1 (2)
  2   5 (10)
  3   12 (23)

Table 4: Treatment statistics (August 2016–August 2017)

* Unless otherwise noted
CPC = Community pop-up clinic; ELB = Elbasvir;  
G = Gleacaprevir; GRAZ = Grazoprevir; ITT = Intention  
to treat; LDV = Ledispavir; P = Pibrentasvir;  
PRoD = Paritaprevir/ritonavir/ombitasvir + dasabuvir;  
RBV = Ribavirin; SOF = Sofosbuvir; SVR = Sustained  
virologic response; VEL = Velpatisvir; Vox = Voxelaprevir

Variable No.* (%)

CPC all-oral cohort (n = 51)

Still on therapy 18 (35)
  SOF/VEL 14 (82)

  PRoD + RBV 1 (5)

  ELB/GRAZ 3 (17)

Patients in whom SVR was evaluable (n = 33)

Discontinued therapy 2 (4)

PRoD + RBV 1 (50)

VEL+SOF 1 (50)
Lost to follow-up 3 (6)
  ELB/GRAZ 2 (67)

  PRoD + RBV 1 (33)

Achieved SVR 28 (55)
  ELB/GRAZ 4 (14)
  SOF/LDV 2 (7)
  SOF/VEL 5 (18)
  SOF/VEL/VOX 1 (4)
  G/P 1 (4)

  PRoD + RBV 12 (43)

Other 3 (10)
Relapse 0 (—)
SVR rate (ITT) 28/33 (85)
SVR rate (per protocol) 28/28 (100)
Mean person-days of follow-up  

in SVR cohort
256 (—)

Confirmed cases of reinfection 0 (—)
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pharmaceutical companies’ compassionate care 
programs. This cohort includes active drug users, 
despite older guidelines advocating for abstinence 
periods for such individuals (18). In this incred-
ibly vulnerable cohort, there were only two opi-
oid overdoses with no deaths while patients were 
engaged with us. In the same time frame as this 
study, there were 1,628 opioid overdose deaths in a 
population of approximately 14,800 PWID, giving 
an overdose prevalence of 10% in the DTES (8, 14). 
Comparatively, an overdose prevalence of 4% in 
our cohort could be related to the efficacy of CPCs 
and the multidisciplinary care PWID received. 
With 87% of opioid-related deaths occurring in-
doors, it is imperative to encourage individuals to 
leave their residences, and this multidisciplinary 
model encourages such interaction by providing 
not only HCV care but other services related to this 
population’s comorbidities.

In this treatment cohort, two discontinuations 
occurred as a result of social issues, and 3 individ-
uals were lost to follow-up. With interferon-free 
DAA regimens, 28 individuals reached the SVR 
time point and achieved an HCV cure (no viral re-
lapse), giving a per-protocol SVR rate of 100%. In 
the ITT population (which includes those who dis-
continued treatment and those lost to follow-up), 
the SVR rate was 85%. It is worth noting that this is 
a rolling cohort, and the ITT SVR rate may be artifi-
cially deflated by including the additional patients 
who discontinued therapy early. Despite this, and 
given the nature of this population, these data are 
promising in that they confirm the results of clini-
cal trials such as SIMPLIFY in a real-world setting 
(29). Other real-world studies have found similar 
results with active or non–active drug users, fur-
ther advocating for the expansion of HCV therapy 
for injection drug users (30, 31). However, patient 
recruitment and retention in a multidisciplinary 
model is not described in these real-world studies, 
which could result in higher rates of reinfection 
in such a high-risk population (32). Of 274 HCV  
antibody–positive individuals we encountered, 
treatment uptake was 19% (n = 51), which is higher 
than in other large cohort studies (3). Considering 
that all losses to follow-up occurred before the 
SVR time point, using this model we were able to 
achieve a mean follow-up of 256 days post-SVR 
with no cases of reinfection, further confirming the 
efficacy of CPCs and a multidisciplinary follow-up 
model in diagnosing, treating, and preventing sub-
sequent HCV infections.

poor health outcomes (24). Furthermore, income 
assistance laws in British Columbia designate 
that earning more than $2,000 per month (includ-
ing welfare assistance) disqualifies an individual 
from receiving income assistance (25). In a city in 
which the average rent price hovers around $2,000  
per month, this level of income assistance only 
serves to perpetuate the marginalization of this 
population (26).

After testing at CPC, patients who were positive 
for HCV (n = 274) were encouraged to consult with 
an infectious disease specialist on site, and 76% 
chose to do so. This 24% loss speaks to the vulner-
ability of this population. Anecdotally, many pa-
tients who did not want to speak to the physician 
were late for work, had another appointment, or 
simply wanted the gift card for getting tested. We 
therefore need to develop different engagement 
strategies for people who test positive for HCV 
because, ideally, more than 95% of these people 
should consult an infectious disease specialist to at 
least gain some knowledge about the disease and 
its treatment. Monetary incentivization of consul-
tation could perhaps be an avenue worth pursu-
ing for people who are unwilling to speak to the 
on-site physician. CPC patients who attended their 
first clinic visit and brought their meal voucher 
were provided with a complementary meal. Of the 
patients who attended the clinic, 100% (n = 83) re-
deemed this voucher, suggesting that this model 
of incentivization is an effective way to encourage 
clinic attendance. Of the population who did not 
engage in care, a significant portion were home-
less. In similar HCV–HIV coinfected populations, 
homelessness was found to be a predictor of non-
engagement (27). Competing priorities could be 
keeping these individuals disengaged from care, 
especially because HCV has been classified as a si-
lent killer that does not manifest symptomatically 
for the majority of the disease course, leaving those 
infected feeling healthy and unconcerned about 
treatment (28).

In the era of interferon-free DAA regimens, ex-
cluding PWID from receiving treatment because 
of the fear of nonengagement and reinfection 
is no longer valid reasoning. In our multidisci-
plinary setting, 51 of the 83 individuals engaged 
in care initiated treatment, with the remaining 
on track to initiate treatment in the near future. 
These 32 individuals completed screening to initi-
ate treatment and are waiting for HCV medication 
funding through the BC government or through 
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