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C hronic hepatitis C virus (HCV) infection is a common
condition that affects more than 2.7 million
individuals in the US.' New direct acting antiviral (DAA)
treatments offer an unprecedented opportunity to cure HCV.
In clinical trials as well as clinical practice, DAA treatments
have resulted in sustained virological response (SVR-a
surrogate for virological cure) in 90-100% of patients.”®
The population-level effectiveness of DAA remains limited
by low rates of HCV case screening and identification’.
However, recent updates in HCV screening guidelines
recommend one-time testing for all persons born between
1945 and 1965,"° which is expected to increase the number
of individuals diagnosed with and subsequently treated for
HCV.

The goal of the HCV Clinical Pathway is to provide
guidance on the cascade of care and best practices for
managing US-based patients with HCV in order to deliver
value-based, efficient, safe, and effective care. The Pathway
encompass the entire care spectrum of patients with
HCV—from outreach and screening, to initial evaluation,
antiviral treatment, and post treatment follow up care
(Figure 1 outlines the scope of HCV Clinical Pathway). The
target audience includes clinicians involved in managing
patients with HCV (internists, infectious disease specialists,
gastroenterologists and hepatologists, advanced practice
providers, and others) as well as healthcare systems and
plans in the US. Given the diversity in healthcare delivery
systems across the world, this pathway may not be gener-
alizable to patients and clinicians outside of the US.

Outreach and Screening

The first section of the HCV clinical pathway addresses
active outreach and screening of individuals at risk for HCV.
Approximately 50% of Americans with chronic HCV are
unaware of their infection status, and far fewer have
received curative antiviral therapy.'' Therefore, needs exist
both for increased screening to identify people with un-
recognized infections, as well as for better processes to link

diagnosed patients to antiviral treatment. Taskforce mem-
bers recommend tailoring HCV outreach strategies to a va-
riety of populations (Figure 2).

HCV screening is recommend for all persons born
between 1945-1965, and for anyone with transmission risk
factors (eg, history of injection drug use, transfusion or
organ transplant before 1992, received clotting factors
before 1987, history of long-term dialysis, HIV infection,
persistently elevated liver enzymes, healthcare and public
safety workers after needle sticks, sharps, or mucosal
exposure to HCV-positive blood, and children born to HCV-
positive women)."*"'* A large body of work supports the
use of one-time HCV screening for at-risk patients, meriting
its inclusion as a core measure in the Centers for Medicare
and Medicaid Services quality reporting programs.'® Addi-
tionally, HCV antibody testing is a covered service under the
Affordable Care Act and is available without financial pen-
alty to all insured patients in the 1945-1965 birth cohort.

Interventions to promote HCV awareness and appro-
priate viral testing have shown promise in both outpatient
and inpatient settings.'” Leveraging data resources, such as
electronic health records, has been associated with
increased testing rates.'® ' HCV disproportionately affects
persons who inject drugs, and homeless or incarcerated
individuals. Emergency Department-based HCV screening,
HCV testing in incarcerated populations, and outreach to
people who inject drugs are potential means to reach
underserved individuals.” ** HCV-related educational
resources are readily available for both patients and
clinicians on the AGA website (www.gastro.org).

Once HCV infection is recognized, linkage-to-care
interventions are important to ensure that patients are
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Figure 1. Overview of HCV
care pathway.

afforded access to antiviral treatment.”” %’ Linkage to care may
require the establishment or expansion of treatment referral
networks and multidisciplinary teams. The use of support
services, such as patient navigators, may reduce treatment
barriers in selected circumstances.'” Primary-care based HCV
treatment, with appropriate specialty mentorship and support,
may be a viable alternative for patients with limited specialty
care access (see Organization of HCV Care Team section).*®

Organization of HCV Care Team

Successful antiviral treatment requires coordination of
clinical, behavioral, and administrative management activ-
ities. Significant public health impact requires outreach to
engage populations that need treatment (as described in the
previous section), followed by patient evaluation and pre-
scribing, negotiation of prior authorizations, and treatment
monitoring.

A multidisciplinary, patient-centered team approach is
the optimal model for addressing these needs. Integrated
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multidisciplinary care has proven effective in improving
HCV treatment initiation and SVR.?’ Examples of effective
clinical team approaches are also found in HIV care, which
similarly to HCV requires a high level of adherence and
involves patients with complex behavioral and social prob-
lems.*” Multidisciplinary teams for HCV care should
encourage strong communication among team members,
and place the patient at the center (Figure 3).

Practices will vary in their HCV caseloads, and thus the
capacities of individual practices to dedicate staff to each
role will likely vary. Some larger, more urban or safety-net
practices may require larger teams, while smaller practices
may access mental health or pharmacy clinical services
through well-developed referral or “warm-handoff”
arrangements. The size and configurations of patient-
centered care teams depend on individual patient prefer-
ences and healthcare needs.’’ Connecting “spokes” of this
team model may, in some circumstances, be created
through use of remote telemedicine or related technologies
(eg, Project Extension for Community Healthcare Outcomes
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Figure 2. Outreach to patients not in treatment.

[ECHO]) to enable delivery of HCV care to remote
se‘ctings.28

Within teams, pre-treatment evaluation and prescribing
of HCV treatment is in the hands of an appropriate
specialist, who may be trained in hepatology, gastroenter-
ology, or infectious diseases, but in some cases with
appropriate training and support, could be a general inter-
nist, or other primary care provider. The role of care coor-
dinator is essential, generally serving as the principal point
of contact for the patient, and assuring continuity of all
aspects of treatment care. Care coordination may be done by

Figure 3. Composition of a clinical team.

a nurse, social worker, health technician, or another
appropriate team member depending on the clinic config-
uration. Care coordination may involve case management,
including prior authorization and benefits management. The
clinical pharmacist can play an essential role in pre-
treatment assessment for drug interactions, monitoring
adherence, and preventing waste and diversion of expensive
medications. Finally, access to mental health and substance
abuse treatment is important, to help address the high
prevalence of behavioral and mental health problems.

Initial Evaluation of Patients With HCV

The initial assessment of an individual infected with HCV
requires clinicians to efficiently gather data to weigh the risk
of disease progression against the benefit of viral eradication.
Although HCV eradication is considered beneficial in virtually
all infected persons a patient must be physically and mentally
ready for treatment. Conditions that could compromise
treatment success must be carefully considered.

The first visit is an opportunity to assess medical con-
ditions that may contribute to progression, risk of compli-
cations or impact the selection of treatment regimen
(Figure 4). Physical examination and laboratory testing
should be targeted to evaluate for conditions that impact
treatment decisions, identify patients at risk for progression
of liver fibrosis or advanced liver disease, and screen for
HCV extra-hepatic manifestations. Some laboratory tests
may be necessary to meet the requirements of the patient’s
health insurance provider.

Figure 5 displays the algorithm to evaluate patients for
the degree of liver disease severity, including fibrosis and
cirrhosis). The presence of stigmata of decompensated
cirrhosis on physical examination (ascites, encephalopathy,
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Initial Visit Subsequent Visit
History If advanced fibrosis (stage 3 or 4)
« Risk factors for exposure « Upper endoscopy
« Time of exposure « Alpha fetoprotein
» Symptoms of advanced liver disease (jaundice, ascites, » Cross-sectional abdominal imaging
variceal bleeding, confusion, fatigue, pruritis) with contrast if ultrasound
« Extrahepatic manifestations (see figure 7) inadequate
« Prior HCV treatment history (Agent: direct acting antiviral ) , .
exposure; Duration: complete, early discontinuation, If extra hepatic manifestations
or non-adherence; Response: breakthrough or relapse?) suspected

» Conditions specific testing
(see figure 7)
» Other medical history:

o Diabetes Other risk reduction
o Cerebrovascular disease » Hepatitis A and B vaccination if
o Anemia indicated
o Chronic kidney disease « Age appropriate vaccination and
o HIV cancer screening
o Hepatitis B » Counseling regarding alcohol
o Depression abstinence
o Organ transplantation » Management of co-morbid
o ) o conditions
» Family history: cirrhosis, liver cancer, alcohol dependence « Counseling regarding transmission
« Social history: past and current alcohol use, current and reinfection
illicit drug use » Counseling regarding adherence

and consequence of treatment
failure (see figure 5)

Laboratory Testing

« HCV quantitative polymerase chain reaction (PCR) (if not done
within previous 3 months or results not available)

» HCV genotype (if not done previously or results not available)

« Complete blood count

« Serum creatinine, sodium, albumin, total protein, total bilirubin,
alanine aminotransferase, aspartate aminotransferase,

alkaline phosphatase, potassium, chloride, glucose, international
normalized ratio

» Hepatitis B surface antigen, hepatitis B core antibody (IgG),
hepatitis B surface antibody, HIV antibody

« Resistance associated variant testing*

Imaging
« Right upper quadrant ultrasound

Fibrosis assessment (see figure 5)

*RAV testing is recommended for patients with HCV genotype 1a who are being considered for
grazoprevir/elbasvir and for select patients with prior direct acting antiviral agent exposure
Figure 4. Diagnosis and evaluation.

etc.) indicate the need for abdominal imaging to both confirm  measures of fibrosis, and biopsy would only be necessary if
the diagnosis of cirrhosis and rule out liver cancer. Such therewas doubt as to etiology (ie, assess for concomitant non-
confirmation obviates the need for the various noninvasive alcoholic fatty liver disease). In the absence of clinically
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Figure 5. HCV fibrosis assessment algorithm.

apparent cirrhosis, there is the need to assess degree of liver  platelet ratio index), or various proprietary markers.’* The
fibrosis. Such assessment can be done noninvasively via routine use of the invasive gold standard liver biopsy has
elastography (usually “vibration-controlled” or Fibroscan®), become less popular, recognizing that even liver biopsy may
serum biomarkers (FIB4 or aspartate aminotransferase to miss the presence of cirrhosis. The results of non-invasive
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HCV-related liver
disease

¢ Mixed cryoglobulinemia

¢ Sjorgern’s syndrome

¢ Non-Hodgkin's B-cell ymphoma
e Arthritis

¢ Nephropathy

Extrahepatic manifestations of HCV

¢ Porphyria cutanea tarda

e Cardiovascular disease

¢ Thyroid disorders

¢ Diabetes

¢ Severe fatigue and quality of
life impairment

Directed testing based on the
clinical presentation

Table 1.Clinical Assessment and Diagnosis of Extrahepatic Manifestation of HCV

Clinical presentation

Diagnostic investigation

Diagnosis

Orthostatic purpura, skin ulcers, ischemic
digits, arthralgia, peripheral neuropathy
Mono/oligo-arthritis

Xerostomia

Xeroftalmia

Skin hyperpigmentation, erosions at
sun-exposed areas and bullae

Hypothyroidism

Peripheral sensory/moto neuropathy fatigue,
depression, cognitive disorder, stroke
Edema and/or hypertension

Arterial ischemic disease or heart failure

Adenopathy, splenomegaly, cytopenias,
lymphocytosis, monoclonal components,
systemic symptoms

Chronic fatigue and impaired quality of life

Serum cryoblobulins, low C4, RF+

Skin biopsy showing leukocytoclastic vasculitis
Non-erosive synovitis (x-ray)

RF+, anti-CCP-,

Schirmer’s test+, mild salivary gland involvement
Absent or low titer autoAntibody (ANA/ENA)
Elevated serum & urinary porphyrins,

URO-D deficiency

Increased TSH, anti-Tg/TPO Ab
Ultrasonographic alterations, FNA

EMG alterations

Doppler-US of cranial vessels

Brain MRI/PET, CT

Neuropsychiatric evaluation

Proteinuria, increased serum creatinine
Glomerulonephritis at renal biopsy

Arterial and cardiac Doppler- US studies

EKG

Cardiac stress test

?angiogram

Nodal or extranodal biopsy, bone marrow biopsy,
CT/PET scan

Rule out other chronic diseases (hypothyroidism, fatty

liver, rheumatologic

disorders)- medical evaluation

Rule out psychiatric disorders (depression),
psychological evaluation

Mixed Cryoglobulinemia

Arthritis

Sicca Syndrome

Porphyria Cutanea Tarda

Thyroiditis

Neuropathy and central
nervous system involvement

Glomerulonephritis

Cardiovascular disease

Non-Hodgkin’s B-cell
Lymphoma

HCV -related chronic fatigue

ANA, anti-nuclear antibody; anti-CCP, cyclic citrullinated peptide antibodies; anti-Tg/TPO, anti-thyroid antibodies; C4, com-
plement 4; CT, computerized tomography; RF, rheumatoid factor; EKG, electrocardiogram; EMG, electromyogram; ENA,
extractable nuclear antigen; FNA, fine needle aspiration; MRI, magnetic resonance imaging; PET, Positron emission tomog-
raphy; TSH, thyroid stimulating hormone; URO-D, uroporphyrinogen decarboxylase (URO-D); US, ultrasound.
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Important Considerations Prior to Selecting Treatment Regimen

» Determine:
o Prior treatment experience

o HCV genotype
o HIV co-infection

o Post-liver transplant

o Complete blood count
o International normalized ratio

o Calculated glomerular filtration rate

o Cirrhosis stage (no cirrhosis, compensated, decompensated)

o Renal impairment (calculated glomerular filtration rate <30, on dialysis)
o *Medications (to determine drug to drug interaction)

o Other laboratory tests within 12 weeks prior to starting treatment

o Hepatic function panel (albumin, total and direct bilirubin, alanine
aminotransferase, aspartate aminotransferase, and alkaline phosphatase)

Refer to AASLD / IDSA guidelines for treatment regimens

« Intial treatment
» Retreatment

Figure 7. Algorithm
assessing extrahepatic
manifestation of HCV.

studies provide helpful information to patient and clinician
regarding fibrosis stage, though all may suffer from occa-
sional false readings and must be tempered by clinical judg-
ment. Concordant results on two non-invasive studies (such a
FIB-4 and Fibroscan) may preclude the need for invasive or
expensive testing to assess liver fibrosis.

Patients should be assessed for signs and symptoms of
extrahepatic manifestations, which may indicate a compel-
ling need for treatment. Some EHMs have mild or moderate
clinical presentations (sicca syndrome, arthralgia, periph-
eral neuropathy) while others present with life-threatening
complications such as intestinal vasculitis and malignant

On Treatment Monitoring

8 week course

e Week 4:
o Laboratory test

o Viral load

o Complete blood count (CBC),
creatinine, estimated glomerular
filtration rate (eGFR), liver
function test (albumin, total and
direct bilirubin, alanine
aminotransferase, aspartate
aminotransferase, and alkaline
phosphatase)

* Week 12 after end of treatment:
o Laboratory test

o Viral load

e Week 14-20 after end of treatment:

o Visit to discuss results of
sustained virological response
(SVR,) testing and future
recommendations

12 week course

° Week 4:
o Laboratory test
o Viral load

o CBC, creatinine, eGFR,
liver function test (albumin,
total and direct bilirubin,
alanine aminotransferase,
aspartate aminotransferase,
and alkaline phosphatase)

e Week 12:
o Laboratory test
o Viral load
* Week 14:
o End of treatment visit
e Week 12 after end of treatment:
o Laboratory test
o Viral load

e Week 14-20 after end of treatment:

o Visit to discuss results of
SVR testing and future
recommendations

16 week course

* Week 4:
o Laboratory test
o Viral load

o CBC, creatinine, eGFR,
liver function test (albumin,
total and direct bilirubin,
alanine aminotransferase,
aspartate aminotransferase,
and alkaline phosphatase)
* Week 16:

o Laboratory test
o Viral load
* Week 16-18:
o End of treatment visit
* Week 12 after end of treatment:
o Laboratory test
o Viral load

* Week 14-20 after end of treatment:

o Visit to discuss results of
SVR testing and future
recommendations

Figure 8. Monitoring while on antiviral treatment.
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especially if HIV or HBV
co-infected or have
significant co-morbility

Consultation with gastroenterology (Gl),
infectious disease, hepatology or primary <€
care providers with extensive experience
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Fibrosis

in HCV for potential treatment:
¢ Patients with advanced cirrhosis
should be seen by hepatology (Gl)

¢ Patients with multiple failures should

be seen by specialist with access
to clinical trials

A

Treatment given (with
lab monitoring)

A4

Not treated at present time due to:

¢ Viral resistance to available
agents

¢ Patient refusal to treatment

¢ Financial issues

¢ Drug-drug interactions which
cannot be overcome

stage 3 or 4

Additionally:
¢ Hepatocellular cancer
monitoring:
o Every 6 months:
- Ultrasound
- Alpha fetoprotein
- Liver function tests*
- Creatinine
- International normalized ratio
o Annual
- Gl follow-up

*LFT’s:
o Alanine aminotransferase
o Aspartate aminotransferase
o Bilirubin-Total
o Albumin
o Alkaline phosphatase

¢ Ongoing substance use

— | due to co-morbidities which

¢ Non-adherence

A4

v

Or ineligible for treatment

cannot be modified

Sustained virological
response (SVR)

No SVR

Office visits and lab
evaluation every
12 months;
periodic FIB-4

Office visits and lab
evaluation determined
by co-morbidities

A4

v

Counseling should include
HCV and HIV prevention,
efforts to prevent and
manage diabetes mellitus,
obesity, and alcohol
and substance use

Viral failure or rebound
(reinfection restarts
the whole process)

Disease stable

Disease
progression
discovered

A4

v

v

Fibrosis stage 0-2: end

Fibrosis stage 3 or 4:
Additionally:
¢ Hepatocellular cancer
monitoring:
o Every 6 months:
- Ultrasound
- Alpha fetoprotein
- Liver function tests*
- Creatinine
- International normalized ratio
o Annual
- Gl follow-up

*LFT’s:
o Alanine aminotransferase
o Aspartate aminotransferase
o Bilirubin-Total
o Albumin
o Alkaline phosphatase

Return to consultation phase

Figure 9. Long-term follow-up.
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complications. Occasionally, extrahepatic manifestations
have no or minimal clinical manifestation and are discov-
ered during routine laboratory testing of HCV infected
patients. In this context, it is important to note that testing
and management should be focused on the symptomatic
patients with extrahepatic manifestations (Figure 6).

Diagnostic testing for various extrahepatic manifesta-
tions will depend on the clinical presentation and will be
based on the established diagnostic modalities of the spe-
cific condition (Table 1). Once diagnosed, both extrahepatic
manifestation-specific and HCV-specific treatment must be
considered.

The second visit is an ideal time for continued patient
education and obtaining follow-up data for conditions
identified at the first assessment. This visit offers an
opportunity to initiate treatment or treatment planning.
This visit is particularly important for individuals with
cirrhosis who require ongoing management and surveil-
lance for cirrhosis complications (see Section on follow-up
care) and those with extrahepatic manifestations who
require treatment of both HCV and specific extrahepatic
manifestations.

Figure 7 displays the characteristics that guide selection
of appropriate type and duration of DAA regimen. These
factors are determined from patient history and laboratory
assessment discussed in the previous section. Figure 7 also
shows the laboratory tests that should be performed prior
to the initiation of DAA treatment. HCV treatment recom-
mendations are changing at a fast pace. Given the scope of
the HCV Pathway, the Taskforce recommended referring to
the American Association for the Study of Liver Disease and
Infectious Diseases Society of America guidance on antiviral
treatment. Figure 8 presents the frequency of laboratory
monitoring as well as clinic visits for patients who are on
treatment.

Post Treatment Monitoring and

Follow-up Care

Appropriate follow up recommendations and ongoing
linkage to liver-related care is important for excellent HCV
care (Figure 9). Patients who do not achieve SVR after
antiviral treatment should continue to receive ongoing
monitoring for progressive liver fibrosis. Alternative anti-
viral treatments should be considered. At this point, patients
may be referred to an experienced HCV provider, preferably
one with access to clinical trials for patients who did not
respond to the current DAAs.

Follow up recommendations for patients who achieve
SVR vary based on the stage of liver fibrosis. In patients with
fibrosis stage of <2, the care course can be considered
complete. However, prior to discharge from liver care,
patients with ongoing high-risk behaviors (eg, street drug
use or high risk sexual exposure) should be educated about
the risk of re-infection. Patients should be educated about
risk of progressive disease in the presence of other potential
causes of liver disease, such as excessive alcohol use and
nonalcoholic fatty liver disease. Liver-related care should

Gastroenterology Vol. 152, No. 6

continue for patients with advanced fibrosis (fibrosis stage
3 or 4) at the time of SVR and should include liver cancer
screening and monitoring of liver function every 6 months.
Annual follow-up with liver/GI specialty care is recom-
mended. Patients with established cirrhosis should be
periodically screened for gastroesophageal varices in
accordance with AGA guidelines.

Antiviral treatment can be deferred for many reasons,
including: viral resistance to available agents, patient
refusal, drug-drug interactions which cannot be overcome,
or other biopsychosocial issues. Regular monitoring to
assess liver function is necessary. Also, periodic physical
examination and consultation with the experienced HCV
specialist is recommended. Treatment should be considered
as soon as the underlying reason for deferring treatment is
resolved.

Summary

The HCV Clinical Pathway provides guidance regarding
the best practices for managing patients with HCV. By
implementing HCV Care Pathway in practice settings, clini-
cians and healthcare systems will be able to provide care
that is consistent with evidence based guidelines and
available performance measures in the 2016 CMS PQRS HCV
Measures Group.>®> The HCV Care Pathway will promote
reduce variation in clinical practice and improve patient
outcomes.
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based on current knowledge, available resources, and the needs of the patient,
in order to deliver effective and safe medical care.
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