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Abstract

Purpose: American Indians/Alaska Native (Al/AN) persons are disproportionately affected by
hepatitis C virus (HCV). The Northwest Portland Area Indian Health Board Indian Country
Extension for Community Healthcare Outcomes (ECHO) telehealth clinic supports primary care
providers (PCPs) in treating HCV. We evaluated the extent to which Indian Country ECHO
increases access to HCV treatment and holistically serves Al/AN patients.

Methods: We conducted a retrospective descriptive analysis of Indian Country ECHO treatment
recommendations from 2017 to 2021. Recommendations were classified into the following
categories: HCV treatment with direct-acting antiviral medication, prevention, substance use
disorder treatment, lab or imaging orders, pharmacological considerations, behavior changes,
other, and referral. Subanalysis of treatment recommendations was completed for patients with
cirrhosis.

Findings: Of the 776 patients from 77 Indian Health System facilities who presented at Indian
Country ECHO, 718 (93%) received treatment recommendations. Most patients (93%) received
recommendations for HCV treatment by their PCP; only 3% received a recommendation for
referral to a hepatologist or liver transplant center for additional care. Most patients received at
least 1 recommendation beyond the scope of HCV treatment provision. Cirrhasis criteria were met
by 8% of patients, of which 80% received recommendations for HCV treatment by their PCP and
25% received recommendations for referral to a specialist for additional care.
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Conclusions: Most patients presented at the Indian Country ECHO received recommendations
for HCV treatment by their PCP, along with recommendations beyond the scope of HCV. Indian
Country ECHO telehealth clinic provides comprehensive recommendations to effectively integrate
evidence-based HCV treatment with holistic care at the primary care level.

Keywords

access to care; American Indian/Alaska Native; Extension for Community Healthcare Outcomes
(ECHO); hepatitis C; telehealth

INTRODUCTION

In the United States, an estimated 2.4 million individuals are impacted by chronic
infection with hepatitis C virus (HCV),! with American Indian and Alaska Native
(AI/AN) persons disproportionately affected.2 HCV is the leading cause of liver cancer
and liver transplants.3 Untreated HCV can progress to cirrhosis, resulting in an increased
risk of developing complications of liver disease, including hepatic decompensation

or hepatocellular carcinoma. However, HCV is curable. Second-generation direct-acting
antiviral (DAA) medications are increasingly available and highly effective, with a cure
rate of 90%-95%.4% Successful HCV treatment greatly reduces liver-related and all-cause
mortality for HCV-infected individuals.? For individuals with cirrhosis, HCV treatment
dramatically reduces rates of hepatic decompensation, hepatocellular carcinoma, and liver-
related mortality.’-11

Al/AN persons have the highest HCV-related mortality rate (8.63 per 100,000) of any racial
and ethnic group in the United States and more than double the national rate (3.33 per
100,000).2 Despite knowledge of HCV-related morbidity and mortality in AI/AN persons,
treatment rates remain low. A retrospective cohort study of HCV treatment initiation in
Al/ANs in North Dakota showed that only 22 of 124 (18%) Al/AN persons with HCV
received treatment.12 Reasons for not receiving HCV treatment included lack of access to
specialists, signs of advanced liver fibrosis, active substance use, and cost.12 However, one
limitation of this study is that it was published before the adoption of the second-generation
DAAs for HCV treatment.

The primary health system for AI/AN persons is the Indian Health System, a network of
facilities comprised of the Indian Health Service, Tribal, and Urban Indian organizations.
Due to the inordinate rates of HCV infection and mortality for AlI/AN persons, HCV
treatment is an Indian Health System priority.13 Beyond the disproportionate mortality rates,
developing a response for the Indian Health System is important because of the multiple
levels of influencing factors, including individual characteristics and resources, service
environment attributes, and the macro-level context that impact all aspects of the HCV care
continuum.14

One important facet of the Indian Health System response to addressing HCV is
telementoring support through the Extension for Community Healthcare Outcomes (ECHO)
model. The ECHO model was developed in 2003 at the University of New Mexico to
increase rural clinicians’ ability to treat HCV and has since expanded nationally and
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internationally.1® In 2017, the Northwest Portland Area Indian Health Board established

its first Indian Country ECHO program. The Indian Country ECHO model connects

primary care providers (PCPs) at Indian Health System facilities across the country to
multidisciplinary specialists via virtual teleECHO clinics. The ECHO model brings specialty
care directly to patients in their own communities. It has already been shown to eliminate
the treatment barriers of inaccessibility and lack of communication between care teams
associated with referral to specialty care.16 Previous research has also demonstrated that
patients without cirrhosis treated for HCV with DAAs had similar treatment outcomes when
treated by their PCP compared to specialty clinicians.17-18

While the ECHO model has been successful at increasing rates of HCV treatment and cure
in patients without cirrhosis,17:18 there is limited research demonstrating ECHO’s success
in treating HCV in patients with cirrhosis. Patients with cirrhosis have previously been
excluded from studies comparing treatment outcomes between ECHO and specialty care
due to cirrhosis being a risk factor for poor treatment outcomes.1”:19 Al/AN persons have
markedly higher age-adjusted death rates due to chronic liver disease and cirrhosis (45.2
age-adjusted deaths per 100,000 population) compared to the population overall (11.1 age-
adjusted deaths per 100,000 population).2® Given the higher rates of cirrhosis and chronic
liver disease in AI/AN persons, the Indian Country ECHO can be an important tool for PCPs
within the Indian Health System, especially in rural settings with limited access to specialty
care.

This retrospective descriptive analysis of Indian Country ECHO clinic treatment
recommendations has 3 objectives. First, to determine what percentage of patients presented
during an ECHO session received DAA recommendations for HCV treatment by their PCP.
Second, to quantify and describe recommendations that are beyond the scope of DAA
prescription for HCV treatment to analyze how Indian Country ECHO provides holistic
care beyond the scope of HCV treatment. Third, to analyze treatment recommendations for
patients with cirrhosis to determine how ECHO served this subset of patients with increased
risk for complications. This analysis will provide an indication of program effectiveness in
treating HCV in the Al/AN patient population and the extent to which ECHO provides care
beyond the scope of HCV treatment.

METHODS

ECHO clinic format

Indian Country ECHO consisted of 1-5 (average of 3) monthly hour-long virtual telehealth
clinics. Each clinic is comprised of didactic presentations, deidentified patient case
presentations, and an overview of specialist recommendations. ECHO virtual telehealth
clinics used Zoom Video Communications© (Zoom, San Jose, California) to connect
PCPs serving AlI/AN patients to a multidisciplinary team of specialists, including
physicians, pharmacists, and nurse practitioners that provided comprehensive treatment
recommendations.
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ECHO case forms and treatment recommendation collection

We conducted a retrospective analysis of patients and treatment recommendations presented

at the Indian Country ECHO from February 2017 to March 2021. All ECHO patients and
treatment recommendations were inputted into a collective dataset for categorization and
analysis. This study was approved by the Portland Area Indian Health Service Institutional
Review Board #1632040-2.

Treatment recommendation categorization

Indian Country ECHO treatment recommendations were tailored to meet each patient’s
specific needs for HCV treatment and general non-HCV-related care. Holistic, non-HCV-
related care included recommendations for disease prevention, patient behavior changes,
and treatment of coexisting chronic conditions. Three individuals involved in the Indian
Country ECHO program were involved in the creation of the treatment recommendation
categories, with all coauthors reviewing the treatment recommendation categories. Two
of these individuals then independently reviewed all sessions and coded treatment
recommendations. If there were disagreements or uncertainty regarding categorization,
group discussions among coders were conducted to resolve issues. To assess interrater
agreement, both reviewers independently reviewed and coded 10% of the data. Interrater
agreement regarding treatment recommendation coding occurred for 89% of treatment
recommendations assessed. Discrepancies were resolved either through discussion among
coders or, if not discussed, coding priority went to the original coder.

There were two levels of treatment recommendation categorization: primary-level codes
and secondary-level codes. Primary codes comprised of broad categories into the
following: HCV treatment, prevention, substance use treatment, workup, pharmacological
changes, behavior changes, referral, and other (Table 1). The primary codes for HCV
treatment, referral, and other had no associated secondary codes. Prevention, substance
use treatment, workup, pharmacological changes, and behavior changes primary codes
were comprised of combining multiple secondary codes. Secondary codes were more
specific and detailed than primary codes, allowing for additional and more nuanced
analyses. The prevention primary code combined hepatitis A vaccination, hepatitis B
vaccination, and hepatocellular carcinoma screening secondary codes. The primary code
for substance use disorder treatment comprised of combining the following secondary
codes: evaluation and treatment of substance use disorder treatment, harm reduction
services, and behavioral health referral. The workup primary code included both lab and
imaging order secondary codes. Medication changes and drug-drug interaction secondary
codes combined to create the pharmacological changes primary code. Lastly, the behavior
change primary code combined patient education and lifestyle modification secondary
codes. Additional subanalysis was conducted for recommendations for medication changes
specific to recommendations for naloxone and pre-exposure prophylaxis (PrEP) for human
immunodeficiency virus. Treatment recommendation data assessment included the overall
number of recommendations, number of recommendations per case, and percentage of
patients receiving treatment recommendations for each primary coding category.
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Subanalysis of patients with indeterminant fibrosis and evidence of cirrhosis

The American Association for the Study of Liver Diseases defines uncomplicated,
noncirrhotic patients as persons 18 years of age who have not been previously treated

for HCV and have no evidence of cirrhosis.?! Evidence of cirrhosis was defined as having
any of the following: a Fibrosis-4 (Fib-4) score greater than 3.25,22 transient elastography
indicating cirrhosis, noninvasive serologic testing (FibroSure® or FibroTest) indicating
cirrhosis, or clinical evidence of cirrhosis (liver nodularity and/or splenomegaly on imaging,
or platelet counts less than 150,000/mm?3).21 To increase specificity for this study, patients
were considered to have cirrhosis if they had a Fib-4 score above 3.25 and at least one of

the following: platelet counts less than 150,000/mm3, FibroSure®/FibroTest result indicating
cirrhosis, or imaging results demonstrating cirrhosis. Patients with cirrhosis were compared
to patients without fibrosis and patients with indeterminant fibrosis. Patients without fibrosis
were defined as having a Fib-4 score below 1.45, platelet counts above 150,000/mm3, and
no imaging or serologic testing showing evidence of cirrhosis. Patients with discordant Fib-4
scores and platelet counts were considered to have indeterminant fibrosis status.

The Pvalues were 2-sided, and ~£<.05 was considered statistically significant when
comparing male and female demographic data from patient case forms. Chi-squares

tests were used to test for differences between no fibrosis, indeterminant, and cirrhosis
comparison groups regarding categorical treatment recommendation data. To adjust for
the threat of multiple comparison, we conducted a strict Bonferroni correction to change
the statistical threshold to 0.006 (0.05/8 comparisons) for significant differences between
comparison groups. Stata, version 17 (StataCorp LLC®), was used for the statistical
analyses.

RESULTS

Most patients presented at ECHO received the recommendations for PCPs to treat HCV

A total of 776 patients from 77 Indian Health System facilities were scheduled for
presentation at Indian Country ECHO during the study period. Two-thirds (51, 66%) of
facilities were rural as defined by the US Health Resources & Services Administration
“Rural Urban Commuting Area” criteria.23 A slight majority of patients were males (55%)
compared to females (41%). The average male age (46.6+12.6 years) was significantly older
than females (42.7+13.1 years) (/<.05). Additionally, two trans males were presented and 27
patients did not have sex disclosed on case forms.

Signed treatment recommendations for 718 patients (93%) were collected and analyzed. The
remaining 58 patients (7%) did not include treatment recommendations, primarily due to
transfer to different ECHO programs (54%) or for clinician schedule conflicts (46%). Of

the 718 patients with completed treatment recommendations, 93% were recommended to
proceed with HCV treatment, while 7% required further workup before an HCV treatment
recommendation could be provided. Approximately half of the patients (27, 52%) requiring
additional workup were subsequently represented at the Indian Country ECHO and received
recommendations for HCV treatment by their PCP.
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Of the 666 patients who received HCV treatment recommendations (93%), all but two
patients received recommendations that PCPs complete HCV treatment. A small proportion
(19, 3%) of patients received recommendations to refer to a hepatologist or liver transplant
center. These patients either met the criteria for cirrhosis (68%) or indeterminant fibrosis
(32%). Most of these patients (84%) still received HCV treatment recommendations

in addition to a referral to a specialist. Those who did not receive HCV treatment
recommendations required additional workup and received recommendations to present the
case at a following Indian Country ECHO. The reasons for referral were liver transplant
consultations (79%) or general hepatology consultations (21%) to further evaluate ascites or
decompensation to determine appropriate HCV care.

commendations not related to HCV treatment

The total number of treatment recommendations given was 4,176 with a median of 5
recommendations per patient case (interquartile range [IQR] 4-8, range 1-18) (Figure 1).
Treatment recommendations were comprehensive and often extended beyond the scope of
HCV treatment to include prevention-based, behavior change, other, and substance use
treatment recommendation. Overall, only 701 of 4,176 (17%) treatment recommendations
were specific to DAAs prescribed for HCV treatment (Table 2). Most patients (682,

95%) received at least 1 treatment recommendation that did not directly pertain to HCV
treatment. Over half of the patients (56%) received at least 1 prevention-based treatment
recommendation. This included 38% getting a hepatitis A vaccination recommendation,
20% getting a hepatitis B vaccination recommendation, and 18% of patients getting a cancer
screening or surveillance recommendation.

About 17% of patients received more than one prevention-based recommendation. Half of
the patients received a behavior change recommendation, with 41% receiving a lifestyle
modification recommendation and 10% receiving a patient education recommendation.
One-third of patients (34%) received a substance use disorder treatment recommendation,
primarily for behavioral health referral (21%), evaluation or treatment for substance use
(20%), and harm reduction (15%). About 15% of patients received more than one substance
use disorder treatment recommendation.

We noted that 42% of participants had a recommendation in the “other” category. The

3 most recurrent “other” recommendations were depression or anxiety evaluation and
treatment (15%), ECHO staff contact information for re-presenting the patient at ECHO
(15%), and HCV screening for family members (12%). Additional, non-HCV-related care
included prescription recommendations for naloxone or buprenorphine for 14% of patients
and prescription recommendations for PrEP for 9% of patients.

n treatment recommendations based on the extent of fibrosis

Approximately half of the patients who received treatment recommendations met the
criteria for no fibrosis (357, 52%). About 40% of patients (272) were considered to have
indeterminant fibrosis. A small but meaningful number of patients met the criteria for
cirrhosis (61, 8%) and were provided treatment recommendations (Figure 2).
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The median number of treatment recommendations per case for patients with cirrhosis

(7, IQR 5-9) was greater than patients without fibrosis (5, IQR 3-7) and patients with
indeterminant fibrosis (6, IQR 4-8), but did not meet our threshold for statistical significance
(P<.006). Of the patients with cirrhosis who received treatment recommendations through
ECHO, 79% received recommendations to treat HCV by their PCP (Table 2). The other
21% of patients with cirrhosis received recommendations for further workup before
recommendations for HCV treatment could be provided. Comparatively, 88% of patients
with indeterminant fibrosis received recommendations for HCV treatment by their PCP,
and 12% required further workup before HCV recommendation provision. Many patients
with indeterminant fibrosis (58%) received recommendations for an additional workup

to assess the extent of fibrosis, including FibroSure®/FibroTest or additional imaging.

A greater percentage of patients with cirrhosis (25%) received a referral to a specialist

or liver transplant center compared to patients with no fibrosis (0.1%) and patients with
indeterminant fibrosis (3%). Of the 25% of patients with cirrhosis who received a referral
to a hepatologist or liver transplant center for additional care, most of these patients (84%)
also received HCV treatment recommendations independent of that referral. Additionally,
26% of patients with cirrhosis were presented at an ECHO clinic on multiple occasions for
follow-up recommendations.

The frequency of the type of treatment recommendation was compared between patients
without fibrosis, patients with indeterminant fibrosis, and patients with cirrhosis (Table

2). There was a significant difference between comparison groups for hepatitis C

treatment, lab or imaging orders, prevention, and referral recommendations (£ <.006).
There was no significant difference between comparison groups for substance use treatment,
pharmacologic consideration, other, and behavior change recommendations (£ >.006).

DISCUSSION

This is the first analysis of HCV and non-HCV-related treatment recommendations given

in an ECHO clinic specifically established for AI/AN persons who are disproportionately
affected by HCV-related morbidity and mortality. This analysis suggests that ECHO
increases access to HCV treatment in the unique setting of the Indian Health System. The
vast majority of patients (93%) presented at the Indian Country ECHO received treatment
recommendation for HCV treatment through their PCP. These findings support other studies
that have demonstrated that ECHO increases PCP capacity to treat HCV,24 expands the
number of Indian Health System, tribal, and urban facilities that provide HCV treatment,2°
and obtains HCV cure rates comparable to specialists.18

The ECHO model increases access to HCV care by addressing important previously
identified barriers to HCV care, including the need for referral, transportation, travel costs,
and lack of access to specialists.12:26 Prior to the initiation of the Indian Country ECHO, a
facility-based assessment of the Indian Health Service found only 8% of survey respondents
provided HCV treatment at their facility and that most (69%) referred to a specialist for
HCV treatment.2® Barriers to getting HCV care from referrals were patient ineligibility

for treatment due to active substance use, transportation, and cost.2® This study noted that
most referral facilities for HCV care were far from Indian Health System facilities with
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only 19% being less than 50 miles away, 27% being between 50 and 100 miles away, 27%
being more than 100 miles away, and the remaining 27% being unsure of the distance to
the nearest referral facility.2” Another study of focus groups exploring barriers to accessing
health care for AI/AN patients noted the barrier of finding transportation to health care
facilities, especially if individuals do not have access to cars.28 Transportation difficulties
were found to influence decision-making on where to receive health care, with participants
choosing to receive health care at facilities closer in distance with perceived inferior care
over facilities further away with perceived superior care.28 These barriers to HCV care
through referrals are compounded by the time between referral for specialty care and the
receipt of evaluation by a specialist having the highest attrition rate in the HCV care
continuum.2® ECHO eliminates these barriers to HCV treatment by connecting PCPs at
Indian Health Service, tribal, and urban facilities, particularly those in rural areas, directly
to specialists. Indian Country ECHO is successful at achieving this goal. A survey of 44
clinicians who participate in Indian Country ECHO found that most respondents reported
beginning treating HCV at their facility subsequent to attending ECHO clinics.2

These results also documented that Indian Country ECHO provides holistic care beyond

the scope of HCV treatment. Half of the patients receiving treatment recommendations
received prevention-based or lifestyle change treatment recommendations. Prevention-based
recommendations for hepatitis A and B vaccination can further reduce the rate of
progression of chronic liver disease and viral hepatitis superinfections that can cause acute
liver failure.21:30.31 Hepatocellular carcinoma screening and surveillance for patients with
cirrhosis has been shown to improve overall survival.32 Behavior change recommendations,
such as weight loss, alcohol cessation, and tobacco cessation, have been shown to be helpful
in slowing the rate of progression of liver disease.?1:33.34 While active substance use has
been cited as a barrier to HCV treatment for some providers,12:26.:35 jt was not a barrier

to treatment for patients presented at Indian Country ECHO. One-third of patients received
recommendations for substance use treatment inclusive of substance use evaluation and
treatment, harm reduction information, and behavioral health referral. This is critical given
that injection drug use is the most common risk factor for HCV infection,36 and ongoing
nonsterile injection practices increase the risk of HCV reinfection.3” Comprehensive
integrated care for patients with coexisting HCV and substance use has been shown to
increase the rates of HCV treatment initiation and sustained viral response.38 Substance use
treatment and harm reduction education can help reduce the spread of HCV and reduce
individual risk of HCV reinfection. Behavioral health integration to HCV care has been
shown to help address patient psychiatric and substance use comorbidities and increase HCV
treatment readiness and outcomes.3940 Thus, clinicians presenting patients at ECHO for
HCV treatment not only received guidance for HCV treatment but also received additional
holistic, evidence-based, patient-centered recommendations inclusive of preventative health
and substance use services.

This study also found that ECHO can serve patients with indeterminant fibrosis and
evidence of cirrhosis. Nearly, 40% of patients were considered to have indeterminant fibrosis
due to discordant Fib-4 scores, platelet counts, and no additional testing or imaging for
fibrosis staging. Most patients with indeterminant fibrosis (88%) received recommendations
for HCV treatment by their PCP, while 12% required additional workup, and 3% required
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referral to a specialist. Of the small but important proportion of patients with evidence of
cirrhosis, most (80%) received recommendations for HCV treatment and a quarter (25%)
received a recommendation for a referral, usually to establish care at a liver transplant
center. These results correspond to another study that compared HCV treatment and cure
rates between ECHO and a liver transplant center in difficult-to-access patient populations
in Australia.*1 Both study arms had similar rates of cirrhosis. The study demonstrated
comparable rates of HCV treatment initiation, completion, and loss to follow-up, but no
subanalysis for HCV treatment results for patients with cirrhosis was reported.*! Given that
incidence rates of HCV and mortality rates for cirrhosis and liver cancer are increasing

in the United States,36:42:43 ECHO may help expand access to care for patients with
progressing fibrosis and cirrhosis. One study exploring increasing access to specialty care
for advanced liver disease in the veteran population through ECHO found that almost 30%
of requested cases could be completed through ECHO, resulting in quicker consultation time
and decreased travel time for patients.*4

Study limitations include the retrospective nature of the study, the inability to assess
treatment recommendation implementation, and HCV cure rates. A small number of patients
28 (4%) had completed treatment recommendation but missing data to determine the extent
of fibrosis. Thus, our results may slightly overestimate or underestimate the actual number
of patients with indeterminant fibrosis and cirrhosis. To account for the threat of multiple
comparisons, the statistical threshold for significance was adjusted from 2= .05 to £=.006.
This study may have missed truly significant differences in treatment recommendations
between comparison groups because we increased our threshold for significance. Follow-up
studies surveying PCPs who attended Indian Country ECHO sessions and patients who were
presented as cases on how treatment recommendations were implemented in real-life clinical
practice are needed. There may be additional barriers to HCV treatment that occur after the
ECHO clinic that may reduce rates of HCV treatment in this patient population. A survey

of 44 clinicians who participated in Indian Country ECHO cited that the continued barriers
to HCV treatment were lack of access to HCV medications, need for more frequent/regular
access to specialists, difficulty getting patients into care/follow-up, and limited clinical time
for HCV.2> Access to HCV treatment medication was noted as a particularly important
barrier due to third-party payers requiring late-stage liver disease and/or extensive periods of
documented sobriety to cover HCV treatment.

Future studies should investigate treatment outcomes stratified by liver fibrosis staging,
patient characteristic variables that impact treatment outcomes, and a comparison of
treatment outcomes of patients with cirrhosis initially treated in the ECHO clinic versus
those referred to a specialist. Indian Country ECHO plans to partner with other ECHO
programs to collect additional patient characteristic and treatment recommendation data

to further investigate how ECHO use differs based on the Center for Disease Control &
Prevention region. Furthermore, an economic evaluation of the impacts of improved access
and outcomes would be extremely beneficial to all health systems, particularly for those in
rural settings.
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CONCLUSIONS

Our study further supports research demonstrating how ECHO virtual telehealth clinics
increase PCP capacity to treat HCV, even in patients with coexisting complex chronic
conditions including cirrhosis. By relying on PCPs rather than referrals to specialty care,
access to HCV treatment is considerably increased and is one means of addressing the
significant HCV-related health disparities among AI/AN persons.
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FIGURE 1.
Histogram of the number of treatment recommendation per case. Most patients (95%)

received at least 1 treatment recommendation that did not directly pertain to HCV treatment.
Over half (56%) of the patients received between 3 and 6 treatment recommendations.
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FIGURE 2.
Distribution of patients meeting criteria for cirrhosis versus no cirrhosis based on Fib-4

score and platelet count. A small portion of patients (8%) met the study criteria for cirrhosis,
while 40% had indeterminant fibrosis, and 52% had no evidence of fibrosis. Fibrosis-4
cutoffs were based on the previous literature showing that fibrosis-4 scores less than 1.45
had a negative predictive value of 90% to exclude advanced fibrosis and fibrosis-4 scores
greater than 3.25 had a 97% specificity for advanced fibrosis?2. Platelet counts below 150
(x10%/L) are a known complication of cirrhosis and sign of decreased liver function?1,
Patients were also considered to have cirrhosis if imaging, FibroSure®, or FibroTest® results
indicated cirrhosis.
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