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Abstract

Background Telementorship has emerged as an innovative strategy to decentralise medical knowledge and increase
healthcare capacity across a wide range of disease processes. We report the global experience with telementorship
to support healthcare workers delivering hepatitis B virus (HBV) and hepatitis C virus (HCV) care and treatment.

Methods In early 2020, we conducted a survey of HBV and HCV telementorship programmes, followed by an in-
depth interview with programme leads. Programmes were eligible to participate if they were located outside of the
United States (U.S.), focused on support to healthcare workers in management of HBV and/or HCV, and were affiliated
with or maintained adherence to the Project ECHO model, a telementorship programme pioneered at the University
of New Mexico. One programme in the U.S.,, focused on HCV treatment in the Native American community, was pur-
posively sampled and invited to participate. Surveys were administered online, and all qualitative interviews were per-
formed remotely. Descriptive statistics were calculated for survey responses, and qualitative interviews were assessed
for major themes.

Results Eleven of 18 eligible programmes completed the survey and follow up interview. Sixty-four percent of pro-
grammes were located at regional academic medical centers. The majority of programmes (64%) were led by hepatol-
ogists. Most programmes (82%) addressed both HBV and HCV, and the remainder focused on HCV only. The median
number of participating clinical spoke sites per programme was 22, and most spoke site participants were primary
care providers. Most ECHO sessions were held monthly (36%) or bimonthly (27%), with sessions ranging from 45 min
to 2 hin length. Programme leaders identified collective learning, empowerment and collaboration to be key
strengths of their telementorship programme, while insufficient funding and a lack of protected time for telementor-
ship leaders and participants were identified as major barriers to success.

Conclusion The Project ECHO model for telementorship can be successfully implemented across high and low-and-
middle-income countries to improve provider knowledge and experience in management of viral hepatitis. There

is a tremendous opportunity to further expand upon the existing experience with telementorship to support non-
specialist healthcare workers and promote elimination of viral hepatitis.

Keywords Hepatitis B, Hepatitis C, Telehealth, Telementorship, Project ECHO, Hepatitis elimination, Healthcare worker
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Background
Globally, an estimated 296 million people are chroni-
cally infected with hepatitis B virus (HBV) and 58
million with hepatitis C virus (HCV), the majority of
whom reside in low-and-middle-income countries
(LMICs) [1]. Despite the availability of effective sup-
pressive therapy for HBV and curative therapy for
HCV, in 2019 the World Health Organization (WHO)
estimated that only 2% of persons who met criteria for
HBYV treatment were on antiviral therapy, and only 13%
of those diagnosed with chronic HCV had been treated
[1]. Disparities in the cascade of care for viral hepatitis
are particularly pronounced in rural and underserved
areas, where a lack of experienced healthcare provid-
ers, among many other socioeconomic factors, limits
the access to care and treatment [2, 3]. Task-shifting to
non-specialists and care decentralisation were widely
adopted as strategies to increase workforce capacity in
the global response to HIV and represent opportunities
for the expanded delivery of viral hepatitis care, particu-
larly in lower resourced settings [4—8]. Nevertheless,
prior studies indicate that knowledge of viral hepatitis
prevention, screening and management remains low
among frontline healthcare workers [9-16], and addi-
tional efforts are needed to increase workforce training
and further facilitate decentralisation of care.
Telementorship has emerged as an effective strat-
egy to increase healthcare workforce capacity across a
variety of fields and subspecialties, with Project ECHO
(Extension for Community Health Outcomes), being the
most widely studied model for telementorship, particu-
larly in the treatment of viral hepatitis [17, 18]. Project
ECHO was developed by the University of New Mex-
ico (UNM) in 2003 as a platform to improve HCV care
delivery and access to care for minority and underserved
populations [17, 19]. The model utilizes videoconfer-
encing technology to connect specialist teams, often at
regional or academic centers (known as hub sites), to
primary care providers, nurses, pharmacists, commu-
nity health workers and other non-specialists in rural
and/or underserved locations (known as spoke sites)
[20]. Virtual ECHO sessions are typically held weekly to
monthly. During these sessions, specialty teams at the
hub site review and discuss patient cases presented by
primary providers at the spoke sites using de-identified
patient information [21]. In addition, during these ses-
sions, specialty providers may also present a short didac-
tic lecture on a topic pertinent to the group’s clinical
practice. Through this knowledge sharing network and
community of practice, primary care providers gradu-
ally develop increasing levels of knowledge, comfort,
independence and self-efficacy in the management of

Page 2 of 15

complex disease processes and can serve as champions
within their own communities [20, 21].

Although Project ECHO was initially developed by
UNM to improve the care of people and communities
living with HCV in rural New Mexico, over the years
the model has been adapted to improve access to care
across various medical specialties and geographic loca-
tions [2, 3, 20, 22-34]. In particular, experience with
Project ECHO’s telementorship model has grown sub-
stantially over the past three years, as the platform has
been successfully leveraged to address the evolving
COVID-19 pandemic [35-37] and used to adapt clinical
services for other disease processes as a result of social
distancing measures at healthcare facilities [38]. As of
February 2022, 58 countries had at least one ECHO
partner hub across multiple specialties [39]. Viral hepa-
titis ECHO programmes are well represented globally,
with 53 partner programmes in 13 countries includ-
ing: Argentina, Australia, Brazil, Canada, Chile, Egypt,
Georgia, India, Pakistan, South Africa, the United States
(U.S.), Uruguay, and Zambia [40].

In response to the need for increased decentralisation
of viral hepatitis care and provider knowledge, we con-
vened a global viral hepatitis workforce training steer-
ing group to systematically identify, collate and critically
review available resources and curricula for viral hepa-
titis workforce training, including models for provider
mentorship in LMICs, such as Project ECHO. In doing
so, we established a framework for viral hepatitis train-
ing, which emphasized the distinct phases of health-
care worker training, including: 1. Initial training and 2.
Ongoing mentorship and support.

We considered initial training to encompass online
trainings, in-person and virtual workshops, onsite
clinical training, and other supportive educational
materials that provide healthcare workers with a com-
prehensive, often one-time, introduction to the man-
agement of HBV and HCV. In this article we focus on
the second phase of provider training — ongoing men-
torship and support — under which we identified tele-
mentorship, mobile messaging groups, e-consults and
online discussion forums. This article specifically dis-
cusses the rapidly growing innovation of telementor-
ship, focusing on Project ECHO. Through surveys and
qualitative interviews with viral hepatitis telemen-
torship programmes across the world, we sought to
understand the global experience with telementorship
for the management of HBV and HCV and describe
key operational and programmatic features, including
successes and challenges, in an effort to inform the
development and expansion of viral hepatitis telemen-
torship programmes globally.
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Methods

Study design and data source

This was an exploratory mixed-methods study, in which
we conducted a cross-sectional survey of HBV and HCV
telementorship programmes, followed by an approxi-
mately 30-min qualitative interview with survey respond-
ents. Telementorship programmes were eligible for
inclusion if they were located outside of the U.S., focused
on training healthcare workers to provide care for HBV,
HCYV, or both, and were formally affiliated with Project
ECHO at UNM or maintained adherence to the ECHO
model approach despite a lack of formal affiliation. Due
to the high number of viral hepatitis ECHO programmes
within the U.S., U.S.-based programmes were excluded so
as to not bias the sample towards high-income countries.
The one exception to this was a U.S.-based programme
focusing on the care of the Cherokee Native American
population. This programme was purposively sampled
to gain a better understanding of how Project ECHO can
be used to increase healthcare capacity within native and
indigenous populations, given disproportionately high
rates of viral hepatitis and structural barriers to care in
these communities [41-45].

UNM'’s Project ECHO administrative office provided
a complete listing of partner programmes outside of the
U.S., which was used to identify eligible programmes.
The list was initially collated in June of 2019 and fur-
ther updated in January of 2020. Additional programmes
were identified through a global working group on viral
hepatitis training. In total, we identified 15 viral hepatitis
Project ECHO programmes outside of the United States
through information provided by the Project ECHO
administrative offices at UNM. Through our global steer-
ing group network, we identified two additional telemen-
torship programmes in India that had not been identified
by Project ECHO but maintained adherence to the Pro-
ject ECHO model for telementorship. We additionally
included one programme in the U.S., providing tel-
ementorship services to the Cherokee Native American
Nation, to enable inclusion of information on the experi-
ence of telementorship in supporting viral hepatitis care
for indigenous populations, as outlined above.

Data collection and measures

An online survey was developed by a core committee
of investigators from the World Health Organization
(WHO), Project ECHO — UNM, and the University of
Washington (UW). The survey included questions on
demographic information, the clinical setting in which
the telementorship programme was located, the state
of the national viral hepatitis response in the country
where the telementorship programme was located, tel-
ementorship programme activities, operational aspects
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of the telementorship programme, and reflections on the
telementorship programme thus far (Additional file 1:
Appendix A). After survey questions were agreed upon
by the core investigational team, a survey instrument was
built using the Research Electronic Data Capture (RED-
Cap) software programme (version 9.4.2 © 2019 Vander-
bilt University) [46, 47]. An online public survey link was
sent via email to all eligible telementorship programmes,
and responses were collected automatically in REDCap
from January 2020 through March 2020. Any respond-
ent affiliated with the ECHO programme was eligible to
participate. Participation was voluntary, and no incentive
was provided.

A 12-item structured interview guide, focusing on
telementorship programme evolution, operations,
challenges, successes and future directions, was simi-
larly develop by the core committee of investigators
from the WHO, Project ECHO — UNM, and the UW
(Additional file 2: Appendix B). Telementorship pro-
grammes who completed the online REDCap survey,
were then invited to participate in an interview. Inter-
views were conducted remotely utilizing the telecon-
ferencing platform Zoom between January and March
2020. All interviews were conducted by one study
investigator (M.C.) who was knowledgeable about tel-
ementorship and had experience participating in Pro-
ject ECHO. Interviews lasted approximately 30 min
but varied in length. Participation in interviews was
voluntary, and no incentive was provided. Structured
notes of each interview were taken and entered into a
templated data collection instrument within REDCap
by one study investigator (M.C.) during and immedi-
ately following each interview. During the interview
process, programmes with incomplete survey data
were asked to provide responses for any missing data
points, and therefore accommodations for missing
data were not needed.

Statistical analysis

Basic descriptive and summary statistics were per-
formed, when appropriate, for survey questions. All data
was stored in REDCap (version 9.4.2 © 2019 Vander-
bilt University), and statistical analyses were performed
using R Studio (© R Foundation for Statistical Comput-
ing, 2016). Structured notes for each individual interview
were taken, as described above, and then downloaded
in PDF format from REDCap. Interview responses were
reviewed and manually coded by one member of the
study team (M.C.). Major themes were identified apriori
based on the interview guide, with emergent themes
identified thoughout the analysis. Interview responses
were initially reviewed with a focus on major themes
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Fig. 1 Map of eligible telementorship programs. Telementorship programs eligible for this study are indicated by individual blue dots. Information
on programs that participated in surveys and interviews is provided in the text boxes, organized by country

(e.g., programmatic strengths, positive features, major
challenges, barriers to success, and future directions) and
then iteratively reviewed for emergent themes. Results
were then summarized by M.C. and triangulated with
responses to open ended survey questions.

Ethics

ECHO programmes were sent an email that provided
information on the general content, logistics and aims of
the survey and interview. Programmes that completed
the survey provided verbal consent to participate in the
follow-up interview. Because the content of the survey
and interviews focused on ECHO programs and not
individuals, guidance from the University of Washington
Human Subjects Division allowed for a determination
that this research did not involve human subjects, and
therefore formal IRB review was not required.

Results

In total, 18 telementorship programmes, 6 in the WHO
Eastern Mediterranean Region (Pakistan [n=3]; Repub-
lic of Georgia [n=2]; Egypt [n=1]), 3 in the South-East
Asia Region (India [#=3]), 1 in the Western Pacific
Region (Australia [#=1]), 1 in the Africa Region (South
Africa [n=1]), and 7 in the Region of the Americas (Bra-
zil [n=1]; Argentina [n=2]; Canada [#n=3]; U.S. [n=1]),

(Fig. 1), were sent a weblink to the online telementor-
ship programme survey. Eleven programmes completed
the survey and were included in our analysis. All 11 pro-
grammes participated in the subsequent interview to
discuss qualitative aspects of their telementorship pro-
gramme with a study investigator. Programs that did not
respond to the survey invitation were geographically dis-
persed and included 1 program in Georgia, 2 programs in
India, 1 program in Australia, 1 program in Brazil, and 2
programs in Canada.

Description of telementorship programme clinical setting
Key programmatic and operational features of each tel-
ementorship programme are summarized in Table 1.
The majority of programmes who completed the survey
(n=7, 64%) were located at regional academic medical
centers, with the remaining 4 programmes located within
a private clinical practice, a non-governmental organi-
zation, a tribal healthcare system, and an independent
educational initiative. Among the ECHO programmes
surveyed, there was a median of 3 (interquartile range
[IQR] 2.5 — 7.0) specialist physicians, 4 (IQR 0.5 — 6.5)
general physicians, and 3 (IQR 0 — 7) nurses in their hep-
atitis clinical practices. These clinical practices received
referrals from a median of 15 (IQR 9.0 — 21.5) hospitals
or primary care clinics.
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Current status of national hepatitis response

Of the telementorship programmes surveyed, all but one
reported some form of national plan for viral hepatitis
elimination; although many programmes reported there
were large programmatic barriers to the success of their
national plan, including a lack of funding and coordina-
tion. Fifty-five percent (n=6) of programmes reported
viral hepatitis treatment in their country was being pro-
vided through both the public and private sector, with
the remaining 45% reporting viral hepatitis treatment
was predominantly provided through the public sector
(Table 2). All telementorship programmes reported that
all liver disease specialists in their country were able to
prescribe treatment for HBV and HCV, and 82% and 73%
of countries reported that infectious disease specialists
could also prescribe HBV and HCV treatment, respec-
tively. A similar proportion of programmes reported that
general practitioners could prescribe treatment for HBV
(73%) and HCV (82%). No programmes reported that
viral hepatitis treatment could be directly prescribed by
pharmacists or nurses.

The most common direct acting antivirals (DAAs) in
use in country for the treatment of HCV were sofosbuvir/
velpatasvir (91%) and sofosbuvir plus daclatasvir (82%).
Of the programmes surveyed, 36% reported availability
of glecaprevir/pibrentasvir, 64% ledipasvir/sofosbuvir,
45% sofosbuvir/velpatasvir/voxilaprevir, and 36% elbas-
vir/grazoprevir. All programmes reported the use of
tenofovir disoproxil fumarate (TDF) for the treatment of
chronic HBV in country, with 73% also reporting the use
of tenofovir alafenamide (TAF), and 91% the use of ente-
cavir. Laboratory-based HCV RNA and HBV DNA test-
ing was in use in 91% and 100% of countries, respectively.

Description of ECHO programme and activities

Four (36%) programmes reported they had national cov-
erage (e.g. spoke sites located across the country), 3 (27%)
multi-national coverage (e.g. spoke sites located in other
countries), 3 (27%) a regional scope, and 1 (9%) a local area
scope. Most programmes addressed both HBV and HCV
(n=9, 82%), and the remainder addressed HCV only.
Surveyed programmes had a median of 22 current spoke
sites (IQR 10.5 — 28.0); although most started with far
fewer (median 10, IQR 3 — 16). Seven programmes (64%)
reported their spokes sites were predominantly located
in urban or semi-urban centers, and 3 (27%) had spokes
sites predominantly in rural areas. One programme (9%)
reported an equal split between urban or semi-urban and
rural spoke sites. There was a diversity in the type of spoke
sites participating in Project ECHO, with most hubs train-
ing primary care or general medicine clinics (n=10), spe-
cialty clinics (#=5), and government hospitals (n=5).
Only one programme reported training harm reduction
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and/or syringe service programmes, addiction medicine
clinics, and jail or prison health clinics.

Operational aspects

There was some variability in the frequency of telemen-
torship clinics including: every other month (n=1, 9%),
monthly (n=4, 36%), twice a month (n=3, 27%), and
weekly (n=2, 18%). One programme reported meeting
on an as needed basis, coordinating with hub experts and
spoke sites. All but one programme utilized the Zoom
videoconferencing platform to run their telementor-
ing clinics. Surveyed programmes reported that their
educational session length ranged from 45 min to 2 h,
with most programmes (n=7, 64%) reporting hour-
long sessions. The majority of telementorship sessions
were led by hepatologists (n=7, 64%); although other
panel members at the hub sites included infectious dis-
ease physicians (27% of programmes), general physi-
cians (9% of programmes), nurses (27% of programmes),
pharmacists (18% of programmes), social workers (9% of
programmes), and community health workers (9% of pro-
grammes). The time staff members dedicated to ECHO
activities varied across sites. Several sites reported no
dedicated salary support or administrative support for
ECHO activities, while others had part-time administra-
tors and protected time for supporting ECHO learning
activities. ECHO leaders reported spending anywhere
between a few hours per session to 20% of their total
work time on ECHO-related activities.

Among surveyed telehealth programmes, a median of
18 (IQR 11—20) spoke site participants attended each
telehealth clinic. Programmes reported that attendees
at spoke sites routinely included: general practitioners /
primary care doctors (100% of programmes), liver spe-
cialists (45% of programmes), specialists in infectious dis-
eases (36% of programmes), nurses (45% of programmes),
pharmacists (27% of programmes), social workers (9% of
programmes), community health workers (18% of pro-
grammes), and medical or other health professional stu-
dents (36% of programmes). One programme reported
that lab technicians and data entry operators attended
their telementorship clinics, while another programme
reported that clinic administrative staff attended. Among
the programmes surveyed, the five most common clini-
cal questions asked during ECHO learning sessions were
related to: 1. Drug-drug interactions; 2. HCV treatment
initiation; 3. Treatment of HCV in patients with cirrho-
sis; 4. Treatment of HBV, including when to start and
stop therapy; 5. Assessing liver fibrosis (Fig. 2).

Five telementorship programmes (45%) used a com-
plementary mobile messaging group (predominantly via
WhatsApp) to respond to provider questions between
ECHO sessions, and 4 programmes provided in-person
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COMMONLY ASKED QUESTIONS DURING TELEMENTORSHIP SESSIONS

Interpretation of hepatitis B labs

Treatment of HCV in patients with cirrhosis

Drug-drug interactions

Viral hepatitis treatmetn in patients with co-morbidities

Liver fibrosis assessment

Management of HCV and HBV during pregnancy

Management of cirrhosis and its complications, including HCC
Re-treaetment of DAA failure

Treatment of HBV, including when to start and stop treatment
HCV treatment initiation

0%
Fig. 2 Commonly asked questions during telementorship sessions

workshop trainings, with one additional programme offer-
ing both in-person workshops and online trainings to their
ECHO participants. Two programmes offered ECHO par-
ticipants continuing medical education (CME) credits for
participating in the telementorship programme, and 3 pro-
grammes offered a certificate of competency.

Programme initiation and funding
Of the 11 telementorship programmes surveyed, all were
started between 2014 and 2019. In qualitative interviews,
most programmes reported that they had established an
ECHO programme in response to: 1. A lack of viral hepa-
titis provider education in the local, regional or national
medical community; 2. A high baseline prevalence of
HBV and/or HCV in their community; and 3. The need
for increased HBV and HCV testing and treatment
capacity, particularly following the introduction of DA As.
In addition, several programmes, including the Geor-
gia Ministry of Health HCV ECHO Programme and the
Uttarakhand Viral Hepatitis ECHO Programme in India,
were developed as an integral part of the government’s
national or regional plan for viral hepatitis elimination.
Prior to initiation, the majority of programme leads
(n=10, 91%), attended a 3-day ECHO Immersion course
at the University of New Mexico or at another global
ECHO Superhub [48]. Sources of funding for the tel-
ementorship programmes surveyed mainly consisted
of corporate pharmaceutical support (n=6, 56%). One
programme received money from the local government,

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

one from their parent university, and one from a not-
for-profit organization. Three programmes reported no
external funding support.

Programme evolution

Since their inception, all ECHO hubs reported an
increase in the number of spoke sites affiliated with their
programme, with the addition of a median of 9 spoke
sites (IQR 7.0 — 14.5) per hub. While many programmes
started out providing telementorship specific to HCV,
almost all had expanded to include mentorship support
for HBV at the time of survey completion. Additionally,
several programmes, such as Austral University in Argen-
tina, reported starting separate ECHO programmes for
advanced liver disease, including management of cirrho-
sis, liver transplantation and hepatocellular carcinoma.
Expanding knowledge of viral hepatitis and liver disease
across the spoke sites has allowed programmes like the
Hospital Italiano de Buenos Aires Viral Hepatitis ECHO
programme to cover more cases per ECHO session, and
several programmes noted, that with increased knowl-
edge came increased participation among providers at
the spoke sites.

Data collection

Ninety-one percent of programmes surveyed reported
maintaining some form of data on their programme
operations or outcomes. The types of data collected were
broad and fell into the following general categories: spoke
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site demographics; ECHO attendance; clinical questions
asked during ECHO sessions; patient level demograph-
ics; recommendations provided to spoke sites; number of
patients screened, treated and cured through the ECHO
programme; and provider knowledge assessments. Sev-
eral institutions have published data from their ECHO
programmes over the past several years, including the
Austral University Viral Hepatitis ECHO Programme [2],
the Viral Hepatitis ECHO Programme at Hospital Italiano
de Buenos Aires [29], and the Cherokee Nation Health
Services Hospital and Clinics [49, 50]. Similarly, Georgia’s
HCV elimination programme, which has utilized Project
ECHO to help train HCV treatment programme provid-
ers, has published data on treatment outcomes among
patients treated through their national programme [51].

Reflections on successes, challenges, and future directions
In qualitative interviews, programmes identified sev-
eral positive features and attributes of their telemen-
torship programmes. The key strengths highlighted by
programme leaders related to learning, empowerment
and collaboration. Nearly all programme leaders men-
tioned that the Project ECHO model was highly effective
in promoting learning at the spoke sites, and many pro-
gramme leaders were surprised by how much the hubs
learned from the spokes. Several hub leaders noted that
with increasing knowledge, the spoke sites and health-
care workers became progressively empowered to man-
age HBV and/or HCV infection independently and to
take on higher volumes of patients. Additionally, hub
leaders identified collegiality and collaboration as a posi-
tive feature of their programme and the Project ECHO
model. Through the hub and spoke collaboration, many
hub leaders felt they were able to build trust and rapport
with the spokes. This in turn created a collegial and col-
laborative environment, promoting group learning and
ultimately improvements in patient care.

In addition to strengths and positive features of their
telementorship programme, ECHO hub leaders also
identified various challenges and barriers to success. One
of the biggest challenges identified across ECHO pro-
grammes was the lack of protected time for spoke site
providers to participate in the programme. Several hub
leaders remarked that it was often challenging for spoke
site participants to attend ECHO sessions and prepare
and present cases, as they did not have protected time
within their schedule to do so. A lack of protected time
was a similar challenge for faculty on the hub side, where
many programmes reported difficulties with securing
adequate funding to support their telementorship efforts,
and several hub leaders effectively volunteered their time
to support programme operations. Several programmes
also reported shyness among the spoke providers to be a
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barrier to participation; a lack of government support as
a barrier to expansion; and the high cost of HCV treat-
ment as a barrier to the implementation of treatment rec-
ommendations at spoke sites.

Programmes reported a variety of plans and directions
for the future, mainly surrounding programme expan-
sion. Most programmes reported plans to increase their
number of spoke sites, with several programmes target-
ing their expansion towards specific clinical sites, such
as mobile clinics and those serving indigenous popula-
tions. To promote expansion, several programmes plan
to apply for additional funding, or for an ECHO Super-
hub designation, defined as an organization that can train
and support other ECHO partner hubs while maintain-
ing adherence to the ECHO model [48]. A large pro-
portion of programmes also reported that they planned
to expand into other liver disease or infectious disease
areas, including hepatocellular carcinoma, non-alcoholic
steatohepatitis, HIV pre-exposure prophylaxis, and sexu-
ally transmitted infections.

To improve their current ECHO sessions, several pro-
grammes were hoping to increase the quality and vari-
ety of their brief didactic lectures, and one programme
aimed to create an online resource platform for ECHO
participants. Several programmes sought to improve
their tracking of recommendations and clinical ques-
tions asked, while others aimed to perform qualitative
research on their ECHO programme in the future. Two
programmes mentioned that they hoped to start offering
continuing medical education credits for their spoke site
participants, and several programmes were planning to
include a broader array of healthcare providers (e.g. phar-
macists, nurses, laboratory personnel) in their ECHO
sessions.

Discussion
To our knowledge, this is the first publication to describe
key operational and programmatic features of global
ECHO programmes for viral hepatitis. Our findings high-
light the critical role telementorship can play in increas-
ing capacity for viral hepatitis treatment around the
world, and how the Project ECHO model can be success-
fully implemented across LMICs, as well as high-income
countries. Findings from this study are particularly perti-
nent to the current viral hepatitis elimination landscape,
as telementorship has emerged as a successful approach
to mitigate the impact of the COVID-19 pandemic on
healthcare delivery and represents one of many strategies
to help achieve WHO viral hepatitis elimination by 2030
[35, 52-55].

In our study, ECHO hub leaders consistently empha-
sized the key role telementorship plays in increasing the
ability, confidence, and capacity of spoke site providers to
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treat viral hepatitis. The effectiveness of spoke site pro-
viders to treat viral hepatitis has been confirmed in sev-
eral studies of the Project ECHO model, which showed
comparable rates of sustained virologic response follow-
ing HCV treatment for patients treated at the academic
hub versus those treated at ECHO spoke sites [17, 56,
57]. This was further supported by evidence from a large
systematic review of 142 studies, which found higher
rates of viral load testing, linkage to care and treatment
uptake with full decentralisation of care, and comparable
cure rates with care delivered by non-specialist physi-
cians and nurses as compared to specialist hepatologists
[58-60]. Similar studies have shown that Project ECHO
programmes result in enhanced capacity within primary
care to treat HCV [30, 61], while data from the U.S. Vet-
erans Health Administration showed that patients with
a primary care provider who participates in ECHO are
significantly more likely to be initiated on treatment for
HCV compared to patients whose primary care pro-
vider does not participate in ECHO [62]. Similarly data
also exist for HIV, where Project ECHO has been asso-
ciated with improvement in viral suppression, in both
high-income and LMIC settings [33, 63]. It is important
to note, however, that the majority of published literature
regarding viral hepatitis ECHO programmes are based
on HCV experience. To our knowledge, there are no pub-
lished data on patient level outcomes on the use of tel-
ementorship to treat chronic HBV.

In addition to well documented gains in provider
knowledge across several different studies of Project
ECHO programmes, including those addressing viral
hepatitis, there are also benefits in improved provider
self-efficacy and job satisfaction [18, 22, 29, 31, 32, 64].
These findings of improvement in provider knowledge
and self-efficacy have also been reported with participa-
tion in non-viral hepatitis Project ECHO telementor-
ship programmes, including those focusing on HIV, HIV
pre-exposure prophylaxis (PrEP), geriatrics, chronic pain
management, and neurologic disease [22, 26, 65, 66].
These gains in provider knowledge across a broad spec-
trum of diseases highlight the common benefits of the
learning environment and platform created through the
Project ECHO model, and the effectiveness of this model
in supporting continuing professional development for
healthcare workers [64, 67].

Interestingly, our study found that ECHO leaders iden-
tified very similar challenges across geographically and
clinically diverse programme sites. Programmes in both
high-income countries and LMICs identified securing
ongoing funding support as a major challenge and barrier
to ongoing success. Programmes that were able to sup-
port a part-time administrator consistently highlighted
the value of this position, while those programmes that
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lacked such support identified this as something that
would significantly benefit their programme. Several pro-
grammes reported receiving one-time grants to support
establishment of their ECHO programme, frequently
from the pharmaceutical industry. However, these awards
were often unable to support ongoing efforts and pro-
tected staff time, something that is critical to the growth
of any operation. The ongoing issues with funding expe-
rienced across a diverse group of programmes speaks to
the need to establish ongoing revenue streams for tel-
ementorship programmes, including through govern-
mental support and longer-term grant funding from both
the public and private sector. Countries such as Georgia
and South Africa have taken steps to promote the ECHO
model at a national level, by including telementorship
within their national plans for viral hepatitis elimination
[51, 68]. However, surveyed programmes reported that,
even within these countries, waning support for telemen-
torship and a current lack of available government funds
remain barriers to programmatic growth.

ECHO hub leaders similarly discussed the challenges
associated with a lack of protected time for spoke site par-
ticipants to attend ECHO clinics. As with funding, this
was widely commented upon across a diverse spectrum
of programmes, both in high and low-and-middle-income
countries and is in keeping with prior literature on barri-
ers to participation in Project ECHO [31, 69-71]. While
operationalising protected time for spoke site participants
to attend ECHO programmes across a variety of medi-
cal reimbursement structures would be challenging, it is
important to profile the impact Project ECHO can have
on the provision of affordable, quality care, and to consider
ways in which participation in ECHO learning initiatives
can be supported, both from a clinical time perspective and
through reimbursement and payment structures. To sup-
port this effort, further data on the clinical and program-
matic benefits and cost effectiveness of Project ECHO,
particularly in lower-resourced settings, is needed [72].

Despite challenges with funding and protected time for
both hub leaders and spoke site providers, it is encour-
aging that all surveyed programmes reported plans to
expand their reach and scope. Expansion of telementor-
ship services is particularly critical in the wake of the
COVID-19 pandemic, where social distancing guidelines
limited the feasibility of large-scale in-person trainings,
and collective experience with remote forms of learning
increased. Furthermore, as we move towards the goal of
viral hepatitis elimination, there is a tremendous oppor-
tunity to leverage and build upon the existing experience
with ECHO programmes, expanding these knowledge
sharing networks to new geographic locations and dif-
ferent cadres of healthcare workers. Along with expan-
sion of ECHO programmes, there are also opportunities
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to couple telementorship programmes with additional
modalities for healthcare worker training, including
online curricula, workshops, and mobile messaging
groups, in an effort to support comprehensive and tai-
lored learning. Finally, as DAA therapy for HCV becomes
more available and streamlined on a global scale, addi-
tional efforts are needed to leverage the success of knowl-
edge sharing networks, such as Project ECHO, to further
address the complexities of chronic HBV management,
and the management of advanced liver disease.

There are several limitations to our study. First and fore-
most, this study was performed immediately before the
COVID-19 pandemic, which led to massive disruptions in
healthcare service delivery as well as considerable expan-
sion of telehealth services and remote learning. While we
attempted to identify all viral hepatitis ECHO programmes
outside of the U.S. at the time of data collection, we recog-
nize that we likely missed programmes, particularly those
who may not have had the funding to attend a formal Project
ECHO immersion and are therefore unknown to the Pro-
ject ECHO team. Furthermore, our findings do not include
new programmes that were developed since the start of the
COVID-19 pandemic. Additionally, although survey and
interview questions were developed by study authors with
expertise in the subject area, there were no prior surveys
or interview guides of global Project ECHO programmes
from which we could model our questions, and surveys and
interviews were not piloted or reviewed by external content
experts prior to implementation. Additionally, interviews
were conducted and analysed by one individual, introducing
the potential for subjectivity and bias based on the individu-
al’s prior experiences and beliefs surrounding Project ECHO.
Our results are similarly subject to some degree of sampling
bias, as only 11 of 18 invited programmes responded to our
survey and completed the follow-up interview. This may
limit the generalizability of our findings, particularly as pro-
grammes with more time and resources may have been more
likely to respond. Our small sample size also makes it chal-
lenging to effectively compare the telementorship experience
across high-income and low-and-middle-income countries,
or across different WHO regions. Furthermore, we did not
differentiate between HBV and HCV when asking about
national plans for viral hepatitis elimination and the provi-
sion of viral hepatitis treatment through the public versus
private sector, and as such, we may have missed important
gaps in funding for HBV specifically, which has historically
trailed that of HCV. Future surveys may consider evaluat-
ing a variety of telementorship programmes, including those
focused on HIV, tuberculosis, and other complex disease
processes, to expand the sample size and better understand
the ECHO experience across differing disease areas, geo-
graphic regions and socioeconomic strata.
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