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Abstract

There is a significant number of Emergency Department (ED) patients with known chronic
hepatitis C virus (HCV) infection who have not been treated with directly acting antivirals.

We implemented a pilot ED-based linkage-to-care program to address this need and evaluated

the impact of the program using the HCV Care Continuum metrics. Between March 2015

and May 2016, dedicated patient care navigators identified HCV RNA-positive patients in an
urban ED and offered expedited appointments with the on-site viral hepatitis clinic. Patient
demographics and care continuum outcomes were abstracted from the EMR and analyzed to
determine significant factors influencing LTC and treatment initiation rates. The ED linkage-to-
care program achieved a 43% linkage-to-care rate (165/384), 22% treatment rate (84/384), and
16% sustained virologic response rate (63/384). Significant associations were found between
linkage-to-care and increasing age (OR = 1.03), Medicare insurance (OR = 2.21), and having a
primary care physician (PCP) (OR = 4.03). For patients who were linked, the odds of initiating
treatment were also positively associated with increasing age (OR=1.04) and having a PCP
(OR=2.77). For patients who initiated treatment, the odds of sustained virologic response were
marginally associated with having a PCP (OR=4.92).Our ED linkage-to-care program utilized care
coordination to successfully link nearly half of approached HCV RNA-positive patients to care.
This design can be feasibly replicated by other EDs given limited non-clinical training required for
linkage-to-care staff. Adoption of similar programs in other EDs may improve the rates of LTC
and treatment initiation for previously diagnosed HCV patients.
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Introduction

Chronic hepatitis C, caused by hepatitis C virus (HCV), continues to be a major contributor
to morbidity and mortality in the U.S. population,! with an estimate of 2.4 million people
living with chronic infection, and 20-30% of them progressing to liver cirrhosis in 25-30
years if untreated.23

In 2012, Centers for Disease Control and Prevention (CDC) first issued expanded HCV
testing recommendations to include one-time testing for individuals born between 1945

and 1965 in addition to risk-based testing, subsequently expanding in 2020 to universal
testing for all adults. Furthermore, the World Health Organization (WHO) has established
goals for HCV elimination as a public health threat by 2030 with a target of 80% eligible
treated.® In spite of this, the burden of HCV persists, even with direct-acting antiviral (DAA)
medications which have been demonstrated to be at least 90% of effective in cure for
infection after just 8—12 weeks of treatment.% One key reason for the shortfall is the lack of
robust linkage-to-care (LTC) efforts for previously diagnosed patients.

U.S. urban emergency departments (EDs) have played an important role in identifying
thousands of HCV infections via ED-based testing programs since rapid anti-HCV assays
have become avaialble.”~® Additionally, EDs have been recognized as a critical part of the
care cascade with the potential to improve HCV care, given the high prevalence and that
EDs care for a greater proportion of difficult-to-reach individuals such as persons who inject
drugs, than other sectors of the health care system.10-12 However, a majority of previously
diagnosed HCV-positive patients have not successfully treated for their chronic infection.
Previous evaluations of HCV LTC programs have found that only 2-10% of RNA-positive
patients initiate treatment and achieve sustained virologic response (SVR).13-17 In one of
the first ED-based HCV testing programs which began following the 2012 CDC testing
recommendations, Anderson et al. reported a 32% LTC rate, 8% treatment rate, and 6% SVR
rate, amongst those newly diagnosed with chronic infection,13 providing a benchmark of
the HCV care continuum for future evaluations in EDs. While a significant drop-off exists
between both diagnosis and LTC, as well as LTC and treatment initiation, few EDs have as
of yet implemented integrated HCV LTC programs.

Toward the 2030 global goal of eliminating HCV, we developed and implemented a pilot
LTC program at an urban academic ED. The goal was to utilize navigators to link patients
with known HCV RNA-positive to the on-site viral hepatitis clinic (VHC), as part of an
ED visit for an unrelated emergent/ urgent problem. There were no systematic, structured
guidelines on HCV LTC in this ED prior to implementation of this program. The referral
of HCV-positive patients to care was purely based on discretion of the treating physicians,
and instances of linkage were rare during the busy episodic ED care since there were

no resources and infrastructure for HCV LTC. Our ED-directed patient navigation LTC
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program was evaluated using the HCV care continuum model, to define successes and
identify ongoing gaps in progressing patients from diagnosis to SVR.13:18-20

Methods
Study Setting

The study site was an urban academic ED in Baltimore, MD with an annual census of
70,000 patients. In 2013, the seroprevalence of anti-HCV antibody (Ab) in this ED was

14%, with 69% of seropositive patients having been previously diagnosed with chronic HCV
infection.® This study was approved as quality improvement evaluation of the HCV LTC
program by the School of Medicine Institutional Review Board.

ED HCV LTC Program

A pilot ED HCV LTC program was implemented during 2015 to identify best practices for
linking ED HCV-infected patients to care, while scaling up integration of HCV testing in
the ED. Dedicated LTC program staff consisted of students and research coordinators who
were trained to review the electronic medical record (EMR), discuss HCV LTC options
with patients, schedule appointments for patients, and conduct appointment reminder phone
calls. During weekday 9am to 5pm coverage shifts from March 2015 until May 2016, staff
utilized laboratory results or clinician notes in the EMR to identify patients with chronic
HCV infection (HCV RNA-positive) who were accessing care in the ED for an unrelated
urgent or emergent health concern. LTC staff approached these known positive patients

and offered LTC services to those who were not currently in care. LTC services offered
included meeting with a clinic case manager either the same day or within 48 hours of the
ED encounter, and in the majority of cases, a subsequent establishing linkage to an on-site
HCYV specialty care via clinic case management. The on-site clinic was dedicated to HCV
treatment with capacity for walk-in appointments 5 days per week from 8 AM to 5 PM with
dedicated clinicians, nurses, case-managers and FibroScan. ED patients with no additional
insurance-related requirements were often able to be seen by a clinic nurse or provider the
same day as the referral. LTC staff scheduled appointments at the VHC for patients who
were unable to be seen the same day, and completed reminder phone calls within 24 hours of
the scheduled appointment time. While scheduling appointments with the on-site VHC was
preferred, not all patients were linked to this clinic due to differences in insurance coverages
and patient preferences.

Data Collection

Program staff gathered demographic (e.g. age, sex, race) and HCV relevant information
[injection drug use (IDU) status, primary care physician (PCP) status, health insurance
coverage] retrospectively from the EMR. Clinical data regarding scheduled appointments for
liver fibrosis staging, initiation and completion of HCV treatment, and SVR status was also
abstracted from the EMR to evaluate LTC and treatment.

Data Analysis

The primary outcomes of the study were the proportion of patients who achieved LTC
and treatment initiation. LTC was operationally defined as any attendance to a scheduled
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appointment at the on-site VHC within 1 year of index encounter in the ED. Treatment
initiation was defined as beginning DAA treatment within 1 year of the ED index encounter.
The HCV care continuum also includes operationally defined intermediate outcomes of
‘attended fibrosis staging’ via the blood test (FibroSURE test) or transient elastography
(FibroScan), “initiated DAA treatment’, ‘completed DAA treatment regimen’, and “viral load
result available after completion of treatment’. The ultimate outcome of the continuum is
SVR. Patients that reached fibrosis staging were also categorized into ‘mild or moderate
liver fibrosis’ (fibrosis staging < F3) or ‘advanced liver fibrosis’ (fibrosis staging = F3) for
outcomes following fibrosis staging in the care continuum.

Demographic and relevant clinical factors were analyzed using bivariate and multivariate
regression analysis. Odds ratios were calculated to determine which characteristics were
significantly associated with LTC among all patients and which characteristics were
significantly associated with treatment initiation among only those patients who achieved
LTC. Odds ratios (OR) were determined to be significant if p < 0.05, or marginally
significant if 0.05<p<0.1, and only factors with significant or marginally significant adjusted
odds ratios (adj-OR) were included in the final multivariate regression models.

Population Characteristics

During the first 14 months of LTC program implementation, 384 HCV RNA-positive
patients were identified and offered LTC with the on-site VHC. The mean age of these
patients was 52.5 years (SD = 10.5), and 65% of the population was in the ‘baby boomer’
birth cohort (birth year 1945-1965). The majority of patients were male (66%), African
American (77%), and had public insurance coverage (74%; Medicaid 53% and Medicare
21%). Of the patients in the population, 61% reported injecting drugs at some point in their
lifetimes (Table 1).

HCV Care Continuum

The LTC program successfully linked 165 (43%) of the 384 known positive patients to an
appointment with the VHC. Of these 165 linked individuals, 84 (51%) received treatment,
and 63 (38%) achieved SVR.

Analysis of Factors Associated with LTC

Bivariate analysis of factors associated with LTC found significant associations for age
increasing each year, baby boomer birth cohort, African American race, public health
insurance coverage, having PCP, and ever IDU (Table 2). LTC rates also increased with older
age groups (18-34 years: 24%, 35-44 years: 30%, 45-54 years: 38%, 55-64 years: 52%, =
65 years: 55%, Cochrane-Armitage trend test: p < 0.001). In the final multivariate regression
model, only age increasing each year (adj-OR = 1.03, 95% CI: 1.01, 1.05), Medicare health
insurance coverage (adj-OR = 2.21, 95% CI: 1.13, 4.33; as compared to private or self-pay),
and having a PCP (adj-OR = 4.03, 95% ClI: 2.45, 6.61) were significantly associated with
LTC (Table 3). Additionally, ever IDU (adj-OR= 0.66, 95% CI: 0.42, 1.03) was negatively
marginally associated with LTC (Table 3).
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Analysis of Factors Associated with Initiation of DAA

For the patients who were linked to care, the only significant factors associated with
treatment initiation in the bivariate analysis were age increasing each year and having

PCP (Table 4). Both factors were also significant in the final multivariate regression model,
with adj-OR of 1.04 (95% CI: 1.00, 1.07) for age increasing each year and adj-OR = 2.77
(95% CI: 1.13, 6.83) for having PCP. Liver fibrosis was also included as a factor in this
analysis, but no significant associations were found between advanced fibrosis and treatment
initiation (Table 5).

Analysis of Factors Associated with any SVR

For the patients who had initiated treatment, the only marginally significant factors
associated with any SVR in the bivariate analysis were having a PCP and ever injection
drug use (Supplement Table 1). Only having a PCP was marginally significant in the
final multivariate regression model, with OR of 4.92 (95% CI: 0.94, 25.68, p=0.059).
(Supplement Table 2).

Discussion

Our LTC pilot program utilized intensive patient navigation via a collaborative program
between the Emergency Medicine and Infectious Diseases to connect HCV RNA-positive
ED patients to HCV care. This HCV LTC program was the first of its kind in the

ED, with no guidelines for LTC or data collection on care continuum outcomes prior to
implementation of our program. Within the integration, LTC staff linked nearly half (43%)
of patients to the VHC through coordinating appointments, making reminder calls, and
communicating with the VHC. Patient navigation has been shown to increase LTC for HIV
patients as well as improve care processes for the treatment of chronic diseases.?1~22 In our
study, intensive care coordination and patient follow-up led to an overall 43% LTC rate, 22%
treatment rate, and 16% SVR rate for the program.

Although not directly comparable, our LTC program’s continuum metrics slightly surpassed
the care continuum rates reported by Anderson et al, 32% LTC rate, 8% treatment rate, and
6% SVR rate (See Figure 1).13 Notably, while the LTC programs analyzed by Anderson

et al. utilized care coordinators and follow-up calls, our pilot focused on streamlining

the referral process in the ED via direct and intensive with an on-site VHC. In both
studies, having dedicated LTC coordinators was crucial to progressing patients through the
stages of the care continuum. Our staff ensured continuity of care by facilitating same-day
appointments, communicating daily with clinic case management, and providing phone
call reminders to patients for already scheduled appointments. A distinguishing feature

of our program design lies on the specific target population of patients recognized to be
HCV RNA-positive as documented in the EMR. Although testing programs are crucial for
identification of new cases, there is a significant unmet need for LTC programs highlighted
by the lack of patients with chronic HCV who initiate treatment.10

Additionally, our LTC program design, even piloted in 2015-2016, allows for feasible
future implementation in other EDs. The minimal non-clinical training necessary for LTC
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navigators allows this program to be adapted for other EDs with a different staffing model
and clinical resources. Existing human resources can include clinical staff, social workers,
community health workers, and/or volunteer students, who can all be trained to complete
the required HCV care navigation duties depending on availability of personnel and clinical
culture. Furthermore, LTC programs adapting this model can exist without an integrated ED
HCYV testing initiative, which lowers the institutional barriers and requirements to potential
implementation. Costs of implementing such a program will differ based on institutional
resources and the capacity of existing ED staff to adopt LTC duties.

Significant associations between LTC and age, insurance status, and PCP status were
observed in this study. Age and PCP status were also significantly associated with odds
of initiation of DAA treatment. Most prior studies on age and LTC have reported older
age as positively associated with LTC.23-25 This observed association may be explained
by the increased severity of symptoms leading to urgency in care or health literacy and
readiness of the older age group. Older patients are at increased risk of complications from
chronic HCV and are more likely to have higher rates of cirrhosis and liver fibrosis.26-28
A recent ED-based study on predictors of HCV LTC found that older patients were
significantly more likely to be linked to care and attributed this finding to increased rates
of HCV complications for older patients.23 Even though it does not entirely reverse HCV-
related liver fibrosis, completing treatment and achieving SVR reduces the incidence of
hepatocellular carcinoma, hepatic decompensation, and liver-related mortality, which can
also serve as an incentive for the older age patient cohort.2” As a patient’s age increases,
they are more likely to experience complications related to chronic HCV and may be
more inclined to pursue DAA treatment to limit their odds of developing potentially life-
threatening conditions.

The factor that most improved odds of both linkage and treatment was having a PCP.
Patients with a PCP were 4 times more likely to be linked, and approximately 3 times

more likely to initiate treatment. Having a PCP was also marginally associated with SVR
for patients that had initiated treatment. Primary care coverage has been tied to better

health outcomes due to longitudinally and care coordination, and seeing a PCP can mitigate
the negative health impact of poor economic circumstances.2? Previous study has shown
that Baby Boomers with access to primary care have significantly lower odds of failure

to HCV LTC compared to those without.3% By building consistent relationships, PCPs

can help develop both trust and motivation in patients to continue medical guidance and
attend follow-up appointments. One study evaluating HCV LTC across hospital departments
found higher LTC percentages for outpatient sites compared to ED and inpatient sites.3!
Additionally, PCPs can serve a role in interrupting the waiting paradigm that dominates the
healthcare system by promoting greater control over self-management of chronic diseases
such as HCV.32 If notified of their patient’s linkage to the VHC, PCPs might also serve

as advocates for initiating treatment and can continually support adherence throughout the
8-12 week DAA regimen. Future emphasis on HCV medication education for PCPs could
solidify their role in improving patients’ initiation to treatment and complete fulfillment.
Future studies should also include further exploration of the social determinants of having a
PCP in this population and address drivers and barriers.
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Patients with Medicaid and Medicare insurance coverage were more likely to be linked

to the VHC but were not significantly more likely to initiate treatment. The reason for

this variation between LTC rates of privately and publicly insured patients is unclear,
however the presence of treatment coverage restrictions remains a barrier to initiation of
treatment and SVR for many patients with both types of insurance coverage. Liver damage
and sobriety restrictions often limit coverage of DAA treatment to patients with some

level of liver fibrosis who can pass alcohol and substance use screening.33-3% During the
study period, Maryland Medicaid Fee-For-Service (FFS) and Managed Care Organizations
both had these restrictions in place,38 and in 2014 Maryland had the lowest percentage

of Medicaid FFS spending on DAA medication Sofosbuvir when compared to 40 other
states.2% Maryland Medicaid has since expanded HCV treatment coverage by loosening
restrictions to allow access to treatment regardless of liver fibrosis and substance use.
However, significant restrictions remain that require pre-authorization and chronic HCV
documentation to receive HCV treatment.37 Until these restrictions are removed, barriers to
DAA treatment access will persist and many patients with public insurance coverage may be
unable to initiate treatment.

There are several notable limitations of our study. Our study included only patients whose
diagnosis of chronic HCV was evident in the EMR, and this convenient sampling procedure
may have excluded some RNA-positive patients with a diagnosis unknown to our institution
and limit sample size to fully evaluate the program. Due to our focus on RNA-positive
patients, we did not gather data on the total number of patients who were anti-HCV positive
and the proportion of these patients who obtained positive or negative RNA results. LTC
staff were not on duty during off hours and the weekend and there are likely to be many
HCV-positive patients who were not approached by staff. The urban, academic study site
also reduces generalizability, as the availability of funding and personnel resources for
implementing an LTC program may be far greater compared to other EDs. However, as
noted above, creative approaches using alternative human resources may be leveraged.
Furthermore, the presence of an on-site VHC that collaborated with this LTC program

may have contributed to the observed rates of both LTC and initiation of DAA treatment.
Due to the absence of a pre-existing LTC program, we were also unable to directly

compare our observed rates of LTC, treatment, and SVR to baseline data. Additional patient
characteristics, such as mental health, history of non-injection substance use, and reason for
ED visit, may have an impact on HCV care continuum metrics but were not analyzed in this
study. Lastly, since outcomes were gathered via retrospective chart review, we were unable
to collect data on which LTC services were most effective at facilitating treatment, time from
positive RNA to ED visit, time to linkage, and reasons for loss to follow-up.

The availability of curative treatment and augmentation of testing procedures for HCV has
provided the potential for immense progress in achieving the WHO 2030 HCV elimination
goals. Our ED HCV LTC pilot program highlights the strength of care coordination in
ensuring patients achieve later stages of the HCV care continuum. This program design
may also be adapted beyond the ED to improve LTC in other settings with high HCV
prevalence, such as county jails. Additionally, combining an LTC program with opt-out
HCV testing may increase impact when possible. Analysis of factors contributing to linkage
and treatment in this study also uncovers potential interventional approaches to improve
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HCV care continuum matrices. Adoption of similar LTC program designs in a variety of
settings may decrease the burden of HCV for the ultimate goal of global HCV elimination.
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Characteristics of 384 Urban Emergency Department Patients with Chronic HCV Infection

Table 1:

Characteristics Categories Number (%)
Age (years) Mean (+ SD) 52.5+10.5
Median (IQR) 54 (47, 59)
18-34 25 (7)
35-44 50 (13)
45-54 128 (33)
55-64 139 (36)
=65 42 (11)
Birth Cohort Prior to 1945 8(2)
1945 - 1965 249 (65)
1966 — 1975 82 (21)
After 1976 45 (12)
Gender Male 253 (66)
Female 131 (34)
Race African American 294 (77)
White 87 (23)
Other 3(1)
Health Insurance Public - Medicaid 202 (53)
Public - Medicare 81 (21)
Private 77 (20)
Self-Pay 24 (6)
Having a Primary Care Doctor | Yes 250 (62)
People Who Inject Drugs Ever 234 (61)
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Bivariate Analysis of Factors Associated with Linkage to HCV Care among 384 Patients with Chronic
Hepatitis C in an Emergency Department-Based HCV Linkage to Care Program

Table 2:

Characteristics Category Total No. No. of Linked (%) OddsRatio (95% ClI)

Age Increasing each year 384 165 (43) 1.04 (1.02, 1.06)

Birth Cohort Baby Boomer 249 119 (48) 1.77 (1.15,2.73)
Non-Baby Boomer 135 46 (34) 1.00

Sex Male 253 109 (43) 1.01 (0.66, 1.55)
Female 131 56 (73) 1.00

Race African American 294 138 (47) 2.06 (1.25, 3.42) *
Other 90 27 (30) 1.00

Health Insurance Public - Medicaid 202 86 (43) 1.75 (1.05, 2.92)
Public - Medicare 81 49 (60) 3.62 (1.96, 6.71) *
Private and Self-Pay 101 30 (30) 1.00

Having a PCP Yes 250 137 (55) 4.59 (2.83, 7.46) *
No 134 28 (21) 1.00

Injection Drug Use  Ever 234 90 (38) 0.63 (0.41, 0.95)
Never 150 75 (50) 1.00

*
p<0.05

PCP: Primary Care Physician
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Multivariate Regression Analysis of Factors Associated with Linkage to HCV Care among 384 Patients with

Chronic Hepatitis C in an Emergency Department-Based HCV Linkage to Care Program

Characteristics

Category

Full Model

Final Model

Odds Ratio (95% CI)

Odds Ratio (95% ClI)

Age

Birth Cohort

Sex

Race

Health Insurance

Having a PCP

Injection Drug Use

Increasing each year
Baby Boomer
Non-Baby Boomer
Male

Female

African American
Other

Public — Medicaid
Public — Medicare
Private and Self-Pay
Yes

No

Ever

Never

1.01 (0.98, 1.04)
1.21 (0.64, 2.30)
1.00
1.05 (0.65, 1.71)
1.00

1.70 (0.95, 3.02) ©
1.00

1.66 (0.95, 2.89) *

2.29 (1.16, 4.54) "
1.00

3.99 (2.41, 6.60) *
1.00

0.68 (0.43, 1.07) *
1.00

*

*

*

1.03 (1.00, 1.05) *
N.S.

N.S.

N.S.

1.64 (0.95, 2.83) *

2.21(1.13,4.33)F
1.00

3.94 (2.40, 6.49) *
1.00

0.68 (0.43, 1.06) *
1.00

*

*

*
p<0.05

0.05<p<0.1
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Bivariate Analysis of Factors Associated with Initiation of Hepatitis C Antiviral Treatment among 165 Patients
with Chronic Hepatitis C in an Emergency Department-Based HCV Linkage to Care Program

Characteristics Category Total No.  No. of Initiating Treatment (%) OddsRatio (95% CI)
Age Increasing each year 165 84 (51) 1.04 (1.01, 1.08)
Birth Cohort Baby Boomer 119 63 (53) 1.34 (0.68, 2.65)
Non-Baby Boomer 46 21 (46) 1.00
Sex Male 109 56 (51) 1.06 (0.56, 2.01)
Female 56 28 (50) 1.00
Race African American 138 72 (52) 1.36 (0.60, 3.13)
Other 27 12 (44) 1.00
Health Insurance Public - Medicaid 86 45 (52) 1.44 (0.62, 3.32)
Public - Medicare 49 26 (53) 1.48 (0.59, 3.69)
Private and Self-Pay 30 13 (43) 1.00
Having a PCP Yes 137 76 (55) 3.12 (1.28, 7.56) *
No 28 8(29) 1.00
Injection Drug Use  Ever 90 43 (48) 0.76 (0.41, 1.40)
Never 75 41 (55) 1.00
Liver Fibrosis” Advanced (F3 or higher) 69 40 (58) 1.63 (0.87, 3.04)
Non-Advanced or Unknown 96 44 (46) 1.00
*
p<0.05

fLiver fibrosis staging determined by the serology test (FibroSURE) or transient elastography (FibroScan) results

PCP: Primary Care Physician
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Table 5:

Multivariate Regression Analysis of Factors Associated with Initiation of Hepatitis C Antiviral Treatment
among 165 Patients with Chronic Hepatitis C in an Emergency Department-Based HCV Linkage to Care

Program
Full Model Final Model
Characteristics Category OddsRatio Odds Ratio
(95% CI) (95% CI)
Age Increasing each year 1.07 (1.01,1.13)"  1.04 (1.00, 1.07) "
Birth Cohort Baby Boomer 0.44 (0.15, 1.31) N.S.
Non-Baby Boomer 1.00
Sex Male 0.97 (0.48,1.93)  N.S.
Female 1.00
Race African American 0.88 (0.35, 2.25) N.S.
Other 1.00
Health Insurance Public — Medicaid 1.25(0.51, 3.10) N.S.

Having a PCP

Injection Drug Use

Liver Fibrosis”

Public — Medicare

Private and Self-Pay

Yes

No
Ever

Never

Advanced (F3 or higher)

Non-Advanced or Unknown

0.90 (0.4, 2.49)
1.00

2.88 (1.15,7.23) "
1.00

0.72 (0.37, 1.39)
1.00

1.58 (0.81, 3.09)

1.00

2.77(1.13,6.83) "
1.00
N.S.

*
p<0.05

fLiver fibrosis staging determined by the serology test (FibroSURE) or transient elastography (FibroScan) results

PCP: Primary Care Physician
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