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Chronic infection with hepatitis C virus (HCV) is associ-
ated with significant morbidity and mortality, especially in
those with advanced liver disease. Studies have also shown
that viral replication increases not just the risk for liver-
related complications, but also all-cause mortality (Fig.
1A)." However, viral eradication or sustained viral response
(SVR)—having a negative HCV RNA by polymerase chain
reaction (PCR) 6 months after completing HCV thera-
py—decreases this risk. SVR even decreases all-cause mor-
tality (Fig. 1B).> The efficacy of HCV therapy is rapidly
improving. Current regimens have nearly 90% SVR rates,
and therapies in development are achieving over 95% rates
of viral eradication, even in patients traditionally considered
difficult to treat.

Unfortunately, the limitation to HCV therapy is not treat-
ment efficacy; it is identification of patients and linking
them to providers interested in delivering antiviral therapy.

In 1998, the Centers for Disease Control and Prevention
(CDQ) published risk-based screening recommendations in
an effort to prevent and control HCV. Regrettably, these rec-
ommendations met with limited success because 45% to
85% of those infected remain unaware of their HCV status.
This includes even those in the highest risk groups; 72% of
HCV-positive injection drug users are unaware of their
infection.”

Barriers to risk-based screening led the CDC to revise the
recommendations in 2012 to also include a one-time
screening (irrespective of risk) for all those born between
1945 and 1965. As shown in Fig. 2, the prevalence of anti-
HCV in this birth cohort is five times higher than any other
year; thus, it includes 75% of Americans infected with
HCV?

Testing for anti-HCV is only the first step. The presence
of antibody does not diagnose HCV; confirmatory HCV
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RNA must follow a positive antibody. A positive HCV RNA
is essential for diagnosis. Those with active infection require
counseling on transmission and disease progression. Lastly,
those infected with HCV should be linked to a provider
familiar with antiviral therapy.* This algorithm is clearly
visualized in Fig. 3.

Where does the system break down? In our current
model, there are deficiencies at every stage. As outlined
above, screening is inadequate. Even after an individual is
identified as being anti-HCV positive, there is significant
drop-off at each step from confirmation to linkage to care.

The Chronic Hepatitis Cohort Study (CHeCS) involves
more than 13,000 patients with hepatitis C. Researchers
from the division of viral hepatitis at the CDC have ana-
lyzed this data, as well as information from the National
Health and Nutrition Examination Survey (NHANES), and
found that unfortunately only 63% of anti-HCV positive
subjects received HCV RNA measurement; only 32% to
38% receive follow-up hepatitis care; and only 13% to 18%
have received antiviral therapy.”® Without effective linkage
to care, effective therapy cannot impact morbidity and
mortality.

Screening

No obstacle is insurmountable. Recognizing that the old
model is ineffective is a valid start and justified the recent
revision in the CDC-screening guidelines to include a one-
time anti-HCV for the birth cohort.

Still, making a recommendation means nothing without
effective implementation. Historically, clinicians have been
slow to adopt guidelines into practice. However, using a
historical comparison may not be appropriate because sev-
eral innovations have augmented our ability to identify a
specific population.

Abbreviations: CDC, Centers for Disease Control and Prevention; CHeCS, Chronic Hepatitis Cohort Study; CMS, the Centers for Medicare and Medicaid
Services; EMR, electronic medical record; ER, emergency room; HCV, hepatitis C virus; HIV, human immunodeficiency virus; NHANES, National Health and
Nutrition Examination Survey; PCR, polymerase chain reaction; SVR, sustained viral response.
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HCV Viral Replication Increases All-Cause Mortality
SVR Decreases All-Cause Mortality
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Figure 1 Individuals with active viral replications of hepatitis C have higher rates of all-cause mortality compared with those with HCV exposure but no replication

(anti-HCV antibody positive, HCV-RNA negative) and to those with neither antibody nor HCV RNA (A). However, viral eradication (eliminating HCV RNA through antivi-

ral therapy) decreases this risk (B).}?
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Figure 2 The National Health and Nutrition Examination Survey (NHANES)
is a program of studies designed to assess the health and nutritional status of
adults and children in the United States. Data collected through this nation sur-
vey in both 1988--1994 and 1999--2002 confirmed that those born 1945--
1965 had the highest risk of HCV exposure.>

Electronic medical record (EMR) technology is such a
high priority for our health care system that the Centers for
Medicare and Medicaid Services (CMS) offers monetary
incentives to professionals who adopt the technology. CMS
also “implements quality initiatives to assure quality health
care for Medicare Beneficiaries through accountability and
public disclosure.” In other words, CMS uses specific meas-
ures to grade health care providers on the quality of care
that they provide. Capturing these values is facilitated by
the EMR.” This push to deliver high-quality, value-based

medicine makes it easy to imagine that birth cohort screen-
ing could be a realistic quality measure.

There are also successful models in which HCV point-of-
care tests are integrated into high-risk clinics® or HCV
screening is assimilated into existing human immunodefi-
ciency virus (HIV) screening programs.”

Confirmatory Testing

It would seem that screening should be the hurdle; how-
ever, one-third of the patients who screen positive fail to
receive confirmatory testing. Screening performed in high-
risk clinics may lack continuity to communicate results and
request additional studies. Patients may fail to follow up
due to limited resources, fear, or misunderstanding. Con-
firmatory test rates are best in continuity clinics, but crea-
tive models demonstrate high retention rates even in
traditionally difficult populations. This is the appeal of
point-of-care testing. The results can be discussed, and
follow-up can be arranged before the patient leaves. For
example, the University of Alabama performed screening in
birth cohort subjects who presented to their emergency
room (ER). Participants utilizing the ER included a large
number of nonwhite, Medicaid, and uninsured individuals.
HCV PCR testing followed rapid HCV-antibody testing. Six
weeks after starting the program, questionnaires were per-
formed in 73% of the birth cohort ER population. Seventy-
five percent of the subjects were unaware of their HCV sta-
tus. Ninety-one percent of the subjects accepted testing,
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Recommended Testing Sequence for Identifying
Current Hepatitis C Virus (HCV) Infection

Not Detected

No HCV antibody detected

ey

testing for HCV ANA can be considerad.

‘Source: COC. Testing for HCY infection: An update of guidance for cinicians and isborstorians. MUWR 2013.52(18).

! To differentiate past, reschved HCV ifecton from biologe faise postivity for HOV antibody, testing with another HCV antibody assay can ba considered. Repeat
is suspected to have had HCV expasure within the past & months or has clinical evidence of HCV disease, or # thers is concem regarding the handling or storage of the test

* For parsons who might have been exposed to HOV within the past 6 months, testing for HOV RNA or fallow-up testing for HOV antbody is recommended. For persons who are
mmunocompromesed,

HCV RNA testing if the person tested
specimen.

Figure 3 According to the CDC, HCV antibody should be obtained to screen for infection. If this is positive, it must be confirmed with HCV RNA. Those with both a

positive antibody and RNA should be linked to care for management of HCV infection.*

and of the subjects who were anti-HCV positive, confirma-
tory testing was performed in all but 17%."°

Counseling and Linkage to Care

A diagnosis alone will not impact the consequence of the
disease. Alcohol counseling, understanding transmission as
well as disease progression, and ultimately therapy are the
crux of a positive impact. Yet, linkage to care is the highest
hurdle that patients face. Why are not all patients linked to
care? This is a complex question without a consistent
answer. Superficial barriers are obvious: Specialists may not
be readily available; patients may be hesitant to see another
doctor; the delay between referral and appointment may
dissuade some; and financial barriers exist. Some primary
care physicians may determine that a patient is not a treat-
ment candidate or that treatment may not render a cure-
and thus a cost/benefit—to their patient. Patients with
normal liver enzymes may also be told that their disease is
mild and that they are not in need of therapy.

There are several programs that attempt to expand access
by having experienced providers mentor health care profes-
sionals in areas where there is limited access.'?

Still, this is a very superficial approach. In reality, the fix
is not as simple as expanding the provider pool. Simplistic,
highly effective, accessible therapy is equally vital. This
alone will expand the number of willing treaters. Other dis-
ciplines outside of gastroenterology and hepatology will
become increasingly involved. Providers who are currently
managing HIV infection, infectious disease specialists, and
primary care providers are familiar with both chronic viral
infections, drugs in similar classes to the HCV agents in
development, and therapeutic monitoring. These providers
also have extensive experience in providing care for a simi-
lar population of individuals, as well as the office infrastruc-
ture to offer quality care. Once interferon is no longer part
of the treatment backbone, these providers are expected to
become increasingly interested in managing HCV. Additional
health care providers who have traditionally referred HCV-
infected patients to specialists will be more likely to adopt
regimens that are easy to apply. For the HCV therapeutic
pipeline, all-oral, pangenotypic, safe, and once-a-day agents
with few drug interactions are a reality. Providers who care
for large groups of high-risk patients, including those with
large numbers of baby boomers (born in the birth cohort
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1945-1965), may be motivated to initiate treatment once
injection therapy is no longer part of management.
However, accessible therapy also implies that patients in
need will also have equal opportunity. Even if linked to a
health care professional willing to offer therapy, many
individuals with HCV are underinsured and with limited
resources. Many companies offer generous indigent care
programs, yet drug coverage alone is not adequate. Respon-
sible treatment requires expensive lab assessment and pro-
vider appointments. Much of the birth cohort is eligible for
Medicare, and additional federal programs could help pro-
vide access. HIV-infected patients benefited significantly
with the Ryan White Comprehensive AIDS Resources Emer-
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