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Abstract

In the United States, the fight to eradicate hepatitis C virus
(HCV) infection has been ongoing for many years, but the
results have been less than ideal. Historically, patients with
chronic hepatitis C (CHC) were treated with interferon-based
regimens, which were associated with frequent adverse
effects, suboptimal response rates, and long durations of
treatment – of up to 48 weeks. Expertise from specialist-
physicians, such as hepatologists and gastroenterologists,
was needed to closely follow patients on these medications so
as to monitor laboratory values and manage adverse effects.
However, the emergence of direct-acting antiviral (DAA)
agents against HCV infection have heralded outstanding
progress in terms of safety, tolerability, lack of adverse
effects, efficacy, and truncated duration of therapy – 12
weeks or less – thereby making the need for close monitoring
by specialist-physicians obsolete. With the recent approval of
DAA agents by the Food and Drug Administration, the treat-
ment model for CHC no longer relies on the limited number of
specialist-physicians, which represented a major barrier to
treatment access in the past, especially in underserved areas
of the United States. We propose and share our experiences in
adapting a task-shifting treatment model, one that utilizes a
relatively larger pool of non-specialist healthcare providers,
such as nursing staff (medical assistants, vocational licensed
nurses, registered nurses, etc.) and advanced practice pro-
viders (nurse practitioners and physician assistants), to
perform a variety of important clinical functions in an effort
to make DAA-based antiviral therapy widely available against
HCV infection. Most recently, task-shifting was implemented
by the United States and World Health Organization in the
fight against the human immunodeficiency virus and showed

encouraging results. Based on our experiences in implement-
ing this model at our outreach clinics, the majority of HCV-
infected patients treated with DAA agents can be easily
monitored by non-specialist healthcare providers and physi-
cian extenders. Task-shifting can effectively address one of
the major rate-limiting factors in expanding treatment access
for HCV infection.
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Introduction

The hepatitis C virus (HCV) is a single-stranded, positive-
sense RNA virus that affects over 180 million individuals
globally, or 2–3% of the world’s population.1 There are
seven major genotypes of HCV (genotypes 1–7), and the
prevalence of each of these genotypes varies by region, with
HCV genotype 1a having the greatest presence in North
America.2 Genotype 3 is more difficult to treat and associated
with poor prognosis,3 and treatment of HCV varies partly due
to its error prone viral RNA polymerase and the consequential
development of multiple quasispecies within an individual
infected with HCV.

In the United States (US), the estimated number of
patients with chronic hepatitis C (CHC) is over 2.5 million
and incidence is 30,500 per year;4 however, the actual
number of those affected is likely higher because a significant
proportion of those with CHC are asymptomatic, with an esti-
mated 45–85% being unaware of their infection.5 Up to 75%
of HCV-infected patients in the US belong to the ‘Baby
Boomer’ birth cohort (birth years 1945 to 1965) and may
present with complications of cirrhosis as their initial clinical
manifestation.5 Not surprisingly, HCV-related end-stage liver
disease, with and without hepatocellular carcinoma, is the
most common etiology for adult liver transplantation in
adults in the US.6 In addition, CHC is also associated with a
poor quality of life, significant morbidity, and increase in liver-
related mortality and all-cause mortalities,7,8 especially in
individuals with advanced liver disease, and accounts for
about 10,000 deaths per year in the US.9
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History of interferon (IFN)-based HCV treatment

In the US, the battle against HCV and efforts to reduce CHC
have been ongoing for many years, but have yielded less than
ideal results. In 1998, the Centers for Disease Control and
Prevention (CDC) created risk-based screening recommen-
dations, which were updated 4 years later to address their
limited success. In 2012, the CDC published an update to
include one-time screening, regardless of risk, for all individ-
uals born between 1945 and 1965 – the Baby Boomer cohort
– because this cohort was found to have significantly higher
prevalence compared to other birth cohorts.5 Despite efforts
to update screening guidelines for HCV infection, reports have
shown that screening is still inadequate and that even after
individuals are identified as being anti-HCV positive, follow-up
for confirmation and linkage to care is inadequate.10 In
regards to the treatment of HCV, the goal was, and still is,
to eradicate HCV RNA and achieve sustained virological
response (SVR), which is defined by the absence of HCV
RNA 12 weeks post-treatment. Historically, pegylated-
interferon-alpha (PEG-IFN) and ribavirin were used to treat
patients with CHC, with rapid virological response (RVR)
being the best predictor of SVR.11 While PEG-IFN and ribavirin
were used in the past, the duration of treatment traditionally
lasted up to 48 weeks, with low efficacy and significant
adverse effects. Naturally, treatment access was restricted
due to a limited number of hepatologists, followed by gastro-
enterologists and infectious diseases experts available as well
as those well-versed with the interferon-based regimens.

DAAs versus IFN-based regimens

In adults with CHC, IFN-based regimens have been out-
classed by DAA agents, which target viral enzymes respon-
sible for various parts of the HCV life cycle. DAA agents target
non-structural proteins and are classified as NS3/4A protease
inhibitors, NS5A inhibitors, or NS5B polymerase inhibitors.
The recent development of second-generation DAA agents
has shown remarkable progress in terms of safety, tolerabil-
ity, efficacy, duration of therapy, and adverse effect profiles.
On June 28, 2016, the US Food and Drug Administration
(FDA) approved sofosbuvir/velpatasvir, a fixed-dose DAA
combination tablet with a pan-genotypic therapy, to treat all
seven major forms of HCV in adult patients with CHC, both
with and without cirrhosis. This DAA regimen targets all HCV
genotypes, eliminating the need for genotype testing prior to
initiating treatment, which was the standard approach with
interferon-based regimens. In HCV-infected patients with
cirrhosis, sofosbuvir/velpatasvir was approved for use in
combination with the drug ribavirin.12

Task-shifting treatment model for HCV

The adaptation of our healthcare system to rapidly emerging
advancements in the treatment of CHC has been rather slow.
The safety profile of second-generation DAA agents effec-
tively free patients with CHC from the historical need for close
follow-up with specialist-physicians, who are mostly concen-
trated in urban areas in the US and who are significantly fewer
in number when compared to primary care physicians and
supporting nursing staff. There is a more pronounced short-
age of specialist-physicians in rural areas of the US.

In an era when every HCV-infected patient is a potential
candidate for DAA-based therapy, shortage of providers

remains the limiting factor to treatment access. We propose
task-shifting as a potential solution to the shortage of health-
care providers with expertise in treatment of CHC. Improved
safety, tolerability and efficacy of DAA agents compared to
IFN plus ribavirin combination make this approach even more
pragmatic. The task-shifting treatment model utilizes a rela-
tively larger pool of non-specialist healthcare providers, such
as nursing staff (medical assistants, vocational licensed
nurses, registered nurses, etc.) and advanced practice pro-
viders (nurse practitioners and physician assistants).

Task-shifting was successfully implemented on a wide
scale worldwide in the fight against the human immunodefi-
ciency virus (HIV). Studies have shown that the quality of
care in the treatment of HIV infection by non-physicians
compared to physicians was comparable in both well-
resourced and under-resourced settings.13,14 Moreover, the
World Health Organization’s task-shifting guidelines for HIV
allow non-physician providers to perform a variety of func-
tions including, but not limited to, staging HIV, initiating anti-
retroviral treatment, managing opportunistic infections,
interpreting laboratory results, and managing medication
complications.15

The application of task-shifting the treatment of CHC may
be less complex than that of task-shifting the treatment of
HIV infection – the duration of DAA-based treatment for CHC
varies between 8–24 weeks versus indefinite treatment for
HIV infection. In addition, safety profile and adherence (lower
pill count and shorter treatment duration) is better for DAA
agents compared to antiretroviral therapy for HIV infection.
The one potential barrier to a widespread application of task-
shifting for the use of DAA agents with non-specialist health-
care providers is the cost of treatment. As more companies
develop competing DAA agents, however, treatment will
become more affordable.

Other treatment models for HCV treatment

The task-shifting treatment model is not the only approach to
improve access to HCV treatment. Project Extension for
Community Healthcare Outcomes (Project ECHO) is a tele-
medicine and distance-learning model created by Arora et al.
to improve treatment access for HCV-infected patients in
rural New Mexico.16,17 It aims to reduce the need for special-
ist referrals by using video-conferencing (telemedicine) to
connect specialist physicians, such as hepatologists and
infectious disease experts, with primary care physicians/pro-
viders who are based in rural areas and prisons. On a weekly
basis, the community health physicians present their patients
to specialists at the nearest academic center, the University of
New Mexico (UNM), through telemedicine; medical history,
laboratory result(s) and treatment plan are discussed to
provide medical management based on best practices.
Patients with HCV who were managed through the ECHO
model had comparable SVR versus those treated at UNM.

In 2015, the University of Missouri-Columbia also adapted
the ECHO model (renamed to Show Me ECHO) to train and
mentor primary care physicians treating patients with HCV in
rural and underserved areas of Missouri;18 this report subjec-
tively stated the benefits of utilizing the ECHO model
(“increased the number of [primary care physicians] who
are confident in their ability to diagnose and treat HCV-
infected patients,” and “increased number of persons
detected with [and treated for] HCV.in the targeted geo-
graphical areas of the project”). The ECHO model is a
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promising alternative approach in the era of DAA agents to
minimize specialist referrals by educating primary care physi-
cians who manage patients with HCV in rural areas and in
prisons via weekly video-conferencing (i.e. telemedicine).

This model does allow specialists to stay at their academic
centers and manage more complicated patients with HCV
infection, including those with cirrhosis and following liver
transplantation. The ECHO model may not be a standalone
solution to HCV disease burden; however, the role of primary
care physicians and video-conferencing technology may be
integrated or used alongside the task-shifting model to
increase overall access to care.

Our experience with task-shifting through a licensed
vocational nurse (LVN)

Our institution operates three hepatology outreach clinics in
medically underserved areas of California, each of which are
located between 180 and 230 miles from our main medical
center. We adopted, implemented and modified a task-
shifting treatment model between 2014 and 2015, treating
over 100 patients with CHC using DAA agents with the help of
an LVN, more commonly known as a licensed practical nurse
(LPN). Our LVN served as our non-physician healthcare
provider, although the task-shifting treatment model can be
applied generally to other non-physician providers such as
other nursing staff or advanced practice providers.

In our practice, the LVN’s tasks included: reviewing
symptom calls and laboratory test results with a hepatologist,
documenting any changes in management plan, and updating
patients through a secured Web portal that allows for access
to health information. An index patient was seen and exam-
ined by the hepatologist at the time of decision to start
antiviral therapy, when a detailed face-to-face discussion
was conducted. Subsequently, these patients were only
seen if there were any adverse effects reported by the
patient. The majority of patients did not require a follow-up
visit during the DAA-based therapy and returned for their next
follow-up clinic visit 12 weeks after completion of antiviral
therapy. The hepatologist (not LVN) conducted the outreach
clinic up to three times per month. During the scheduled
outreach clinics, laboratory tests and imaging studies per-
formed on index patients undergoing antiviral therapy were
reviewed and patients were updated by an LVN via a secured
Web portal or by telephone. CHC patients with advanced
fibrosis/cirrhosis underwent surveillance for hepatocellular
carcinoma every 6 months with alpha-fetoprotein test and
ultrasound of the abdomen.

Providers can utilize the electronic medical record to
access health data remotely with secure messaging capabil-
ities. Patients also have various ways through which they can
stay informed and connected with their providers. Specifi-
cally, they may utilize an assigned and personalized account
on the secured Web portal to access their health information
or directly contact the hepatologist, LVN, or clinic with
questions or concerns. Patients needing urgent evaluation
are immediately referred to the nearest emergency depart-
ment, local primary care physician or specialist-physician. For
patients with CHC who are unable to access the Web, we
communicate all relevant clinical information via different
methods (phone, fax, text and paging), and patients can
continue to utilize these tools to communicate effectively with
the hepatologist, non-specialist healthcare providers, or the
local emergency room, if necessary.

Since the implementation of task-shifting treatment model
in 2014, we treated over 100 HCV-infected patients with DAA-
based treatments through the end of 2015 and have not
experienced any DAA-related emergencies. We experienced a
few instances of symptoms deemed urgent by patients and a
few non-critical laboratory abnormalities, but none of these
events warranted a referral to a local urgent care facility or
emergency room. Symptom calls necessitating follow-up
clinic visits by the hepatologist were noted in less than 5%
of patients and were found to be unrelated to the DAA
regimen, with the exception of one case of anemia related
to ribavirin use. Up to 20% of patients reported mild fatigue
and self-limited headaches. Our LVN was able to monitor and
guide the majority of patients in consultation with the
hepatologist without a follow-up clinic visit during the 12- to
24-week course of DAA-based treatment. Our treatment
response rates (SVR in particular) were comparable to
registration trials.

Primary care providers and task-shifting model for
HCV treatment

As mentioned previously, the task-shifting treatment model
can utilize non-specialist healthcare providers such as nursing
staff (medical assistants, vocational licensed nurses, regis-
tered nurses, etc.) and advanced practice providers (nurse
practitioners and physician assistants) with the goal of improv-
ing access to HCV treatment in under-resourced rural areas.
Primary care physicians practicing in these underserved areas
of the US may be better suited to embrace the role of HCV
treaters. And, as technology advances and infrastructure for
communications in the US continues to improve, addition of
videoconferencing/telemedicine can further improve the task-
shifting treatment model. On a global scale, and particularly in
the Asia-Pacific regions, tackling HCV requires a multifaceted
approach for a number of reasons, including continued
dependence on physicians to manage CHC, variation in health-
care systems from one nation to the other, and availability/cost
of DAA-based treatment.19

Conclusions

Based on our experiences, the majority of HCV-infected
patients undergoing treatment with DAA agents can be
easily monitored by non-specialist healthcare providers,
addressing an important manpower issue. Therefore, access
to care and treatment with DAA-based antivirals is not limited
by the shortage of healthcare providers with expertise in
treatment of HCV infection. Training for healthcare providers
can be easily conducted by a hepatologist in-person or by
telemedicine. The downstream benefits of task-shifting
include higher awareness at the primary care level to screen
for HCV infection and, therefore, increase the likelihood of
early diagnosis and pre-emptive treatment of CHC, which
may be cost-effective in the long term.

While this review focuses on the domestic US implications
of task-shifting for the management of HCV antiviral therapy,
this treatment model may be applied on a global scale,
particularly in under-resourced areas.20 It is important to
ensure that task-shifting to nursing staff in the US occurs
with appropriate oversight by a physician. Furthermore, we
emphasize the importance of abiding by rules and regulations
set by local, state and federal authorities in regards to main-
taining the scope of practice for all non-specialist healthcare
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nursing staff. The Nurse Practice Act, for example, requires
LVNs or LPNs to practice under the auspices of a registered
nurse or a physician, and our task-shifting treatment model
remains compliant with the current legislation. And, while
the task-shifting treatment model traditionally utilizes non-
specialist healthcare providers such as nurses and advanced
practice providers, primary care physicians may also fill the
role to expand access further.

Although we believe our experiences can be generalized to
other underserved settings, we recommend patients with
cirrhosis and those who have undergone liver transplantation
be treated with DAA-based therapy under close consultation
with a transplant hepatology team at a tertiary care center.
Finally, we believe these changes may improve HCV screen-
ing initiatives that have failed in the past and have led to late
diagnoses of HCV, when liver transplant would be the only
treatment option.
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