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A Simplified Algorithm for the Management
of Hepatitis C Infection
Douglas T. Dieterich, MD, Joseph Ahn, MD, MS, Bruce Bacon, MD, David Bernstein, MD,
Marc Bourlière, MD, Steven Flamm, MD, Paul Kwo, MD, Joseph K. Lim, MD,
Christian Ramers, MD, MPH, Nancy Reau, MD, Mark Sulkowski, MD, Norman Sussman, MD, and
Stefan Zeuzem, MD

Abstract: Elimination of hepatitis C virus (HCV) infection as a public health threat is a goal of the World Health
Organization. Official treatment guidelines are comprehensive and may be most appropriate for experienced
treaters of HCV; however, global elimination of HCV infection will require the engagement of frontline health
care providers (HCPs) to increase the capacity to treat patients. Thus, a simplified treatment algorithm is needed
to provide guidance to non-HCV specialists. To accomplish this, a panel of 13 HCV specialists held a consensus
meeting in September 2018 to create an easy-to-use, effective, safe, and scalable algorithm for the management
and treatment of HCV infection through discussion and collective decision-making. The algorithm begins with
universal HCV screening and diagnosis by testing for HCV antibody with reflex to polymerase chain reaction to
detect HCV RNA. The pretreatment evaluation uses platelet-based stratification to initially assess fibrosis, and
the pan-genotypic regimens glecaprevir/pibrentasvir or sofosbuvir/velpatasvir are recommended for treatment.
Unless clinically indicated, on-treatment monitoring is optional. Confirmation of cure (undetectable HCV RNA
12 weeks posttreatment) is followed by harm-reduction measures, as well as surveillance for hepatocellular
carcinoma every 6 months in patients with advanced fibrosis/cirrhosis. This algorithm provides guidance for
management of uncomplicated cases of HCV by frontline HCPs and indicates when referral to an HCV specialist
is warranted. The algorithm was created to enable more HCPs to screen for and manage HCV infection, and
thus contribute to its elimination.

1. Introduction
Pan-genotypic regimens with high cure rates and minimal
toxicities have greatly simplified the treatment of hepatitis C virus (HCV) infection.1,2 Thus, the World Health
Organization (WHO) has set an objective for elimination of HCV infection as a public health threat by 2030,
defined as a 90% reduction in incidence and 65% reduction in mortality compared with 2015 values.3 Estimates
from 2015 suggest that chronic HCV infection affects
approximately 71 million individuals worldwide.4 In the
United States, the recent rise in new HCV infections is
associated with the increased use of injection drugs.5-7
Without a vaccine, expanding the availability of prevention strategies (harm-reduction services) and scaling up
Keywords
Hepatitis C, glecaprevir/pibrentasvir, sofosbuvir/velpatasvir, simplified
treatment

treatment form the basis of HCV elimination efforts.
However, many persons with HCV infection have not
been diagnosed, and current treatment rates are estimated
at only 7% to 26% worldwide.3,8
Access to treatment is limited in part by lack of
screening and the number of available specialists (eg,
hepatologists, gastroenterologists, infectious disease
specialists) who typically treat HCV infection. Screening
and management must extend to frontline health care
providers (HCPs), such as primary care physicians,
nurse practitioners, and physician assistants; however,
lack of experience in HCV may pose a barrier.9 The
American Association for the Study of Liver Diseases
and the Infectious Diseases Society of America (AASLD/
IDSA), and the European Association for the Study of
the Liver (EASL), provide professional guidelines for
treating HCV infection,1,10 but non-HCV specialists may
consider these guidelines impractical and overwhelming
given their complexity and length. Therefore, simplified
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recommendations are needed to help HCPs manage and
treat HCV infection.
In this article, we present a simplified algorithm to
manage and treat uncomplicated cases of HCV infection
based on expert opinion and consensus of leading HCV
specialists. The algorithm targets HCPs (nontraditional
HCV treaters) in countries conducive to a simplified
treatment strategy for HCV, such as the United States and
those in Europe, with the goal of treating patients safely,
effectively, and efficiently to facilitate HCV elimination.
2. Methods
The authors participated in a consensus meeting in
September 2018 to develop a simplified algorithm to help
HCPs treat HCV infection. A committee of 13 members
(authors) with expertise in evaluating and treating HCV
was formed. The committee included physicians from
a variety of clinical settings, including primary care US
Federally Qualified Health Centers and infectious disease
practices. Subcommittees developed the preliminary
content for the various sections, which was presented
to the whole committee for discussion at the meeting.
Through collaborative decision-making, a consensus was
reached on the treatment algorithm presented in this
article.
3. Simplified Algorithm for HCV Management
and Treatment
3.1 Screening and Diagnosis
Chronic HCV infection can be acquired and can persist
without symptoms; many people with HCV remain
unaware of their infection until they have advanced liver
disease. Current guidelines in the United States and
Europe recommend HCV screening in specific at-risk
populations,1,10,11 but underreporting of risk factors limits
this approach. In the United States, the AASLD/IDSA,
the Centers for Disease Control and Prevention, and the
US Preventive Services Task Force recommend a one-time
screening for persons born from 1945 to 1965 regardless
of risk,10-12 based on a higher prevalence of HCV among
persons in this birth cohort in the United States.13 However, estimates of prevalence may not account for the rising incidence of HCV associated with increasing rates of
injection drug use in youth and adults younger than 30
years old,6,7 leaving a substantial proportion of patients
with newer HCV infections subject to HCV screening
only on the basis of risk assessment. Furthermore, these
patients are less likely to be engaged in the health care
system, precluding HCV screening entirely.
To identify all cases of HCV and achieve elimination,
outreach programs designed to link high-risk patients to

Table 1. Recommendations for One-Time HCV Screening
Birth Cohort
•
•
•
•

Persons born from 1945 to 1965, regardless of other risks
Risk behaviors
Injection drug use
Intranasal illicit drug use

Risk Exposures
• Long-term hemodialysis
• Percutaneous or parenteral exposures in an unregulated
setting (eg, unlicensed tattoo parlors) or unsafe medical
setting
• Exposure to HCV-infected blood (eg, hospital workers
after needle stick)
• Children born to women infected with HCV
• Prior blood transfusions or organ transplants
• Incarceration
Other
• HIV or HBV infection
• Sexually active persons about to start pre-exposure
prophylaxis for HIV
• Men who have sex with men
• Pregnant women
• Unexplained chronic liver disease and/or chronic
hepatitis, including with high ALT levels
• Solid organ donors (living or deceased)
Risk factors are based on AASLD/IDSA 2018 guidelines,10 except
for “men who have sex with men,” which is based on WHO 2017
guidelines14 and the NIH guidelines for HIV55 and HBV infection.
AASLD, American Association for the Study of Liver Diseases; ALT,
alanine aminotransferase; HBV, hepatitis C virus; HCV, hepatitis C
virus; HIV, human immunodeficiency virus; IDSA, Infectious Diseases
Society of America; NIH, National Institutes of Health; WHO, World
Health Organization.

medical care and a more comprehensive screening strategy
are needed. WHO and EASL guidelines support general
population testing in settings where the HCV antibody
has at least a 2% to 5% seroprevalence.1,14 Recent modeling studies in the United States and France have demonstrated that universal screening is cost-effective compared
with other age-based screening strategies, even in regions
with low HCV prevalence (eg, >0.07%15 and 0.23%16).
Thus, we recommend one-time universal screening for
HCV infection in all adults ages 18 years or older.
Until universal screening is feasible, we recommend
screening all persons with any risk factors (including birth
cohort), as shown in Table 1. Consistent with AASLD/
IDSA guidelines, we recommend routine screening
for pregnant women, based on recent data suggesting a
significant increase in HCV infection among women of
reproductive age in the United States and the potential for
mother-to-child transmission.17 Persons with abnormal
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liver enzyme levels, including those with mild elevations
above normal, should also be tested for HCV infection.
We additionally recommend annual screening for
persons with ongoing risk of infection: persons who inject
drugs, persons infected with the human immunodeficiency virus (HIV), men who have sex with men, persons
on hemodialysis, and incarcerated persons. If possible,
screening for HCV should be done concurrently with
hepatitis B virus (HBV) and HIV screening, as they share
the same primary routes of transmission and similar risk
factors for infection. Patients who screen negative should
be counseled on risk-reduction strategies, including preexposure prophylaxis (HIV); vaccination (HBV); and
harm-reduction services (HIV, HBV, and HCV), such as
opioid agonist therapy or syringe service programs.
HCV screening is commonly performed through
antibody testing, although HCV antibodies may not be
detectable for 2 months or more after acute infection.18
A positive HCV antibody test indicates either current
(active) or past HCV infection, or a false-positive test
result.19 Therefore, to confirm a current infection,
detection of HCV RNA by polymerase chain reaction
(PCR) is required. We recommend “reflex testing,” in
which a sample that tests positive for HCV antibody
is automatically tested for the presence of HCV RNA
by PCR (Figure 1A). If reflex testing is not available,
then diagnosis requires a separate PCR test (second
phlebotomy); however, this approach may lose many
patients during follow-up.20,21
Screening and Diagnosis Recommendations

• S creen all adults once using an HCV antibody
test with reflex to HCV RNA by PCR
• If universal screening is not feasible, screen all
persons born from 1945 to 1965 and those with
any identified risk factors (Table 1)
• Continue annual screening for individuals with
ongoing risk behaviors

3.2 Pretreatment Assessment and Testing
Studies have demonstrated that general practitioners can
safely and effectively treat most uncomplicated cases of
HCV, including patients with compensated cirrhosis.22,23
However, persons with more complicated HCV disease,
such as those with decompensated cirrhosis or hepatocellular carcinoma (HCC), warrant care from a specialist,
as they may require more complex management considerations and/or procedures such as esophagogastroduodenoscopy (EGD), paracentesis, or evaluation for liver
transplantation. A pretreatment evaluation is necessary

to assess the severity of fibrosis and other baseline factors
that may impact HCV treatment, and to determine if
a patient should be co-managed with specialist support
(Figure 1B).
Initial Assessment During the initial assessment, the
HCP should perform a physical examination and take a
detailed patient history, which should include the risk of
HCV acquisition, prior HCV therapies, presence of other
liver diseases, and stigmata of cirrhosis. We recommend
that HCPs assess for alcohol consumption, injection
drug use, body mass index, diabetes, and the metabolic
syndrome. Initial laboratory tests to assess HBV and HIV
status, immunity to hepatitis A, and renal function are
described below. HCPs should carefully assess all current
medications, including over-the-counter drugs, vitamins,
and herbal supplements, and those used on an as-needed
basis. Women of childbearing age should be tested for
pregnancy. HCPs should also consider extrahepatic manifestations associated with HCV, including vasculitis or
renal disease related to cryoglobulinemia and porphyria
cutanea tarda.24,25 Patients should be referred to an HCV
specialist if they have been previously treated for HCV
infection but not cured, have coinfection with HBV
(positive for hepatitis B surface antigen [HBsAg]) or HIV,
have severe renal impairment (renal replacement therapy
or an estimated glomerular filtration rate [eGFR] <30
mL/min/1.73 m2), or have uncontrolled comorbidities.
Patients should be educated on modes of HCV transmission and counseled on measures to prevent reinfection.
Drug and alcohol treatment, counseling, and harmreduction services should be provided if appropriate.
Blood Tests At a minimum, we recommend that initial
blood tests include a complete blood count (CBC) and a
metabolic panel that includes aspartate aminotransferase
(AST), alanine aminotransferase (ALT), total bilirubin,
albumin, and creatinine. Tests should also be ordered for
HBsAg, hepatitis B surface antibody (anti-HBs), hepatitis
B core antibody (anti-HBc total), HIV antibody, hepatitis A immunity (anti-HAV), and eGFR if not already
completed during prior testing. In general, genotyping of
HCV is not required for treatment with the pan-genotypic regimens recommended below but may be necessary
if these regimens are not available for first-line treatment.
We specifically do not recommend routine toxicology
testing for illicit drug or alcohol use as a requirement for
HCV treatment.
Fibrosis Assessment The primary purpose of fibrosis
assessment is to detect advanced fibrosis (consistent with
a METAVIR score of F3 [bridging fibrosis]) or cirrhosis
(F4) to identify patients who may require procedures such
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A.
Screening and
diagnosis

Negative (–)
HCV antibody test with reflex to PCR

Annual screening for persons
at recurrent risk

Positive (+) PCR
Active HCV infection

B.
Pretreatment
assessment and
testing

Consult with HCV specialist if
patients have:

Initial assessment
Physical examination, stigmata of
cirrhosis, clinical history, extrahepatic
manifestations

• HBV or HIV coinfection
• eGFR <30 mL/min/1.73 m2
• Uncontrolled comorbidities

Blood tests
CBC, AST, ALT, bilirubin, albumin,
creatinine; HBV, HIV, HAV

• P
 latelets <100 × 109/L (obtain
INR)
• Decompensated cirrhosis

Platelets >150 × 109/L

Platelets 100–150 × 109/L
Obtain INR and assess fibrosis
If F3 or F4, perform HCC
surveillance:
Ultrasound with optional AFP

Treatment by HCP

C.
Treatment and
monitoring

Treatment with pan-genotypic
therapy: GLE/PIB or SOF/VEL
(Assessment for potential
drug-drug interactions)

Assessment of cure (SVR12)
HCV RNA, ALT

Optional on-treatment visit
Adherence to therapy, ALT
HCV RNA+ or
elevated ALT
Consult with HCV specialist

HCV RNA–
Cured

D.
Postcure
management

Measures to avoid reinfection and
further liver damage
Patient education; harm-reduction
measures; alcohol, diabetes,
and weight counseling

Annual screening for HCV RNA
by PCR for persons still at risk

If F3 or F4 before HCV treatment,
perform HCC surveillance every 6 months

Figure 1. A simplified treatment algorithm for HCV. AFP, α-fetoprotein; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; CBC, complete blood count; eGFR, estimated glomerular filtration rate; F, fibrosis score (METAVIR); GLE,
glecaprevir; HAV, hepatitis A virus; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCP, health care provider; HCV,
hepatitis C virus; HIV, human immunodeficiency virus; INR, international normalized ratio; PCR, polymerase chain reaction;
PIB, pibrentasvir; SOF, sofosbuvir; SVR12, sustained virologic response at 12 weeks; VEL, velpatasvir.
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Table 2. Cutoffs for Noninvasive Methods of Fibrosis Equivalent to Advanced Fibrosis (F3) or Cirrhosis (F4)
Cutoff for F3 or Higher

Sensitivity

Specificity

PPV

NPV

Reference

APRI

1.0
1.5

61%
50%

64%
87%

40%
NR

81%
NR

27

FIB-4

1.45
3.25

70%
22%

74%
97%

42%
65%

90%
82%

28

FibroTest™/FibroSure®

0.58

NR

NR

NR

NR

56

FibroMeter™

0.786

NR

NR

NR

NR

57

FibroScan®

9.6 kPa

72%

80%

62%

89%

31

Higher scores indicate more severe advanced fibrosis. Cutoffs are provided as approximate guidelines; a combination of methods can be used to confirm
F3 or higher. APRI and FIB-4 scores are calculated from data derived from the CBC (platelet count), chemistry profile (AST, ALT), and patient age
(FIB-4 only).
ALT, alanine aminotransferase; APRI, AST-to-platelet ratio index; AST, aspartate aminotransferase; CBC, complete blood count; F, fibrosis score
(METAVIR); FIB-4, fibrosis index based on 4 factors; NPV, negative predictive value; NR, not reported; PPV, positive predictive value.

as EGD, and those who will require posttreatment HCC
surveillance. Fibrosis staging is not required for persons
with acute HCV infection (presenting within 6 months
of exposure), but is recommended for all persons with
chronic HCV infection. Thrombocytopenia is closely
linked to chronic liver disease26; therefore, we propose
that the platelet count from a CBC can serve as an initial
indication of whether advanced fibrosis may be present.
If the platelet count is greater than 150 × 109/L, then the
risk of advanced fibrosis/cirrhosis is low; no additional
routine tests are necessary prior to HCV treatment unless
there is other evidence of cirrhosis. If the platelet count
is less than 100 × 109/L, the likelihood of advanced
fibrosis/cirrhosis is high, and we recommend obtaining
an international normalized ratio (INR) and consulting
a liver specialist. For patients with platelet levels from
100–150 × 109/L, we recommend obtaining an INR and
using additional noninvasive methods of fibrosis assessment. These include calculation of the AST-to-platelet
ratio index (APRI) or the fibrosis index based on 4 factors (FIB-4) score; evaluation using serum-based fibrosis
markers (FibroTest™/FibroSure®, FibroMeter™); and liver
stiffness measurement using elastography (FibroScan®)
or abdominal ultrasound with acoustic radiation force
impulse imaging.27-33 These tests require a score equivalent
to F3 or higher to diagnose advanced fibrosis (Table 2).
Cross-sectional imaging methods (computed tomography scan and magnetic resonance imaging) may provide
another modality to detect cirrhosis. Due to the high cost,
risk, and potential for sampling error, liver biopsy is not
required for fibrosis assessment or treatment of HCV. If
any of these methods confirm advanced fibrosis or cirrhosis, the patient should undergo a baseline screening for
HCC. HCC screening consists of an ultrasound examination with optional assessment of serum α-fetoprotein
(AFP) concentration. If the ultrasound reveals no lesions,

the patient may proceed to treatment for HCV, with continued HCC surveillance every 6 months in those with
advanced fibrosis/cirrhosis.1,10 Patients with an abnormal
ultrasound result and/or an elevated AFP concentration
trending upwards should be referred to an HCV specialist. Additionally, all patients with advanced fibrosis should
be educated on medication avoidance and proper diet.
If cirrhosis is confirmed, HCPs should refer patients
for EGD to assess for complications associated with portal
hypertension, including esophageal varices. HCPs should
Pretreatment Recommendations

• P
erform a physical examination and obtain a
patient history, including HCV treatment history,
stigmata of cirrhosis, extrahepatic manifestations,
and all current medications
• Obtain blood tests, including CBC, AST, ALT,
total bilirubin, albumin, and creatinine; test for
HBsAg, anti-HBs, anti-HBc total, HIV antibody,
anti-HAV, and eGFR
• Estimate fibrosis stage using platelet count and,
if appropriate, detect advanced fibrosis/cirrhosis
using APRI, FIB-4, serum-based biomarkers, elastography and/or imaging
• If advanced fibrosis/cirrhosis (F3 or F4) is detected,
screen for HCC by ultrasound with optional AFP
testing
• Consult with a specialist before managing a patient
who has been previously treated for HCV or
has active HBV or HIV coinfection, severe renal
impairment, uncontrolled comorbidities, platelet
count less than 100 × 109/L, or decompensated
cirrhosis
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Table 3. Comparison of Recommended Pan-Genotypic Regimens
SOF/VELa

GLE/PIBb

12
12c
12d

8
12
Not indicated

1 tablet (400 mg SOF + 100 mg VEL) daily
with or without food

3 tablets (100 mg GLE + 40 mg PIB per
tablet) once daily with food

Headache, fatigue, nausea, asthenia, insomnia

Headache, fatigue, nausea

Key drug-drug interactions

Amiodarone, anticonvulsants, proton pump
inhibitors (high dose), rifampicin, efavirenz,
St John’s wort, statins

Dabigatran, anticonvulsants, rifampicin,
ethinyl estradiol–containing contraceptives,
St John’s wort, atazanavir, darunavir, ritonavir,
efavirenz, statins, cyclosporine

Common drugs without
interactionse

ARBs, methadone, buprenorphine, calcium channel blockers, lamotrigine, omeprazole,
progestin-only contraceptives

Treatment duration, wk
No cirrhosis
Compensated cirrhosis
Decompensated cirrhosis
Dosage
Common side effects
e

ARBs, angiotensin II receptor blockers; GLE, glecaprevir; HCV, hepatitis C virus; NS, nonstructural protein; PIB, pibrentasvir; SOF, sofosbuvir; VEL,
velpatasvir; wk, week.
a

Treatment duration of SOF/VEL for treatment-experienced patients is 12 weeks.

b

GLE/PIB is also indicated for patients with HCV genotype 1 infection with no cirrhosis or compensated cirrhosis (Child-Pugh A) who have been
treated with a regimen containing an HCV NS5A inhibitor or an NS3/4A protease inhibitor, but not both. Duration of treatment for patients with
prior NS5A inhibitor experience or NS3/4A protease inhibitor experience is 16 weeks or 12 weeks, respectively.
c
Prescribing information in the European Union, but not the United States, states that the addition of ribavirin may be considered for patients with
HCV genotype 3 and compensated cirrhosis.
d

For patients with decompensated cirrhosis, SOF/VEL is indicated in combination with ribavirin.

e

Health care providers should consult prescribing information, their local pharmacist, and/or online tools (eg, HEP Drug Interactions, http://www.hepdruginteractions.org) to confirm interaction or lack of interaction for specific drugs within a class, as exceptions may exist.

calculate the Child-Pugh score and determine whether
cirrhosis is compensated (no signs of liver failure) or
decompensated (eg, ascites, variceal hemorrhage, hepatic
encephalopathy, jaundice).34 Patients with decompensated
cirrhosis should be referred to an HCV specialist.
3.3 Treatment
HCV treatment is recommended for all persons with
active infection to prevent development of complications
from cirrhosis, decompensation, HCC, and extrahepatic
manifestations. Additionally, treatment is recommended to
prevent transmission of HCV infection to others, including
children born to mothers with HCV infection. The use of
pan-genotypic therapy simplifies treatment by removing
the need for HCV genotype testing. Genotype-specific
regimens have no advantage over pan-genotypic therapies,
with the exception of the approval of ledipasvir/sofosbuvir
(SOF) for the treatment of adolescents ≥12 years of age.35,36
Studies of pan-genotypic therapies in children ages ≥3 years
and adolescents are ongoing.37,38 Therefore, children and
adolescents should be referred to HCV specialists until
more safety and efficacy data are available.
The pan-genotypic therapies glecaprevir/pibre

ntasvir (GLE/PIB), SOF/daclatasvir (SOF/DAC) and
SOF/velpatasvir (SOF/VEL) are currently approved in
the United States and the European Union for the initial
treatment of HCV39; SOF/VEL/voxilaprevir (VOX)
is approved for direct-acting antiviral (DAA)-naive
patients only in the European Union.40 We recommend
SOF/VEL or GLE/PIB (Figure 1C) and, in regions of
the world where it is accessible, SOF/DAC.41 As the
use of SOF/DAC is not generally feasible in the United
States and European Union due to issues related to access
and cost, our algorithm focuses on GLE/PIB and SOF/
VEL. From our perspective, GLE/PIB and SOF/VEL
have generally comparable efficacy and safety profiles
with 2 exceptions. SOF/VEL can be used in patients
with Child-Pugh B and C cirrhosis (with ribavirin),
whereas GLE/PIB is not recommended in Child-Pugh
B and contraindicated in Child-Pugh C cirrhosis. SOF/
VEL is restricted to patients with an eGFR ≥30 mL/
min/1.73 m2, whereas GLE/PIB has no restrictions for
renal disease.42,43 In registration trials, GLE/PIB and
SOF/VEL achieved overall cure rates ≥95%,44-48 defined
as sustained virologic response at 12 weeks (SVR12;
undetectable HCV RNA 12 weeks after treatment).
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Minimal side effects occur with these therapies, and
most are mild.42,43 Common side effects include
headache, fatigue, and nausea with both GLE/PIB and
SOF/VEL, as well as asthenia and insomnia with SOF/
VEL. Laboratory abnormalities such as elevated lipase
and creatine kinase with SOF/VEL,42 and ALT and
bilirubin levels with GLE/PIB, are rare.46-48
Details of treatment duration and dosage of GLE/PIB
and SOF/VEL are shown in Table 3. SOF/VEL is given
as an oral tablet once daily with or without food for 12
weeks in patients without cirrhosis or with compensated
cirrhosis.42 As initial treatment for patients without
cirrhosis, GLE/PIB is given as 3 oral tablets once per day
with food for 8 weeks; for patients with compensated
cirrhosis, treatment duration is currently 12 weeks,43
although recent data support treatment for 8 weeks.49
Those with decompensated cirrhosis can be treated by
an HCV specialist using a regimen containing SOF/VEL
plus ribavirin. In general, patients treated with DAAs who
are not cured should be evaluated for re-treatment by an
HCV specialist, with SOF/VEL/VOX as the preferred
regimen1,10,50; for patients who are not cured with GLE/
PIB, re-treatment with SOF plus GLE/PIB and ribavirin
may also be an option.1
Drug-drug interactions may impact the treatment
choice between GLE/PIB and SOF/VEL; common
drugs with or without interactions are shown in Table
3. HCPs should pay attention to anticonvulsants,
statins, and over-the-counter herbal medicines. Amiodarone should not be administered with SOF/VEL
due to the risk of bradycardia, but is acceptable with
GLE/PIB. Drugs that should not be administered with
GLE/PIB, but are acceptable with SOF/VEL, include
ethinyl estradiol and dabigatran. Of note, medications
used to treat opiate-use disorder, including methadone,
buprenorphine, and buprenorphine/naloxone, do not
have significant interactions with SOF/VEL or GLE/
PIB. We recommend that HCPs work with their local
pharmacists and refer to online tools (eg, HEP Drug
Interactions, http://www.hep-druginteractions.org) to
identify potential drug-drug interactions and determine
if additional monitoring or dosing modifications should
be made.

Treatment Recommendations

• T
 reat HCV infection with one of the pan-genotypic
regimens GLE/PIB or SOF/VEL (or SOF/DAC, if
available)
• 
Before initiating treatment, assess for potential
drug-drug interactions

3.4 Monitoring
Treatment with GLE/PIB or SOF/VEL requires minimal
monitoring due to the high efficacy and favorable safety
profile of these therapies (Figure 1C). AASLD/IDSA
monitoring guidelines include laboratory tests after 4
weeks of therapy, more frequent assessments for drugrelated adverse events, and HCV RNA testing 4 weeks
after therapy initiation and 12 weeks after therapy completion (confirmation of cure).10 However, detectable HCV
RNA at 4 weeks does not warrant treatment discontinuation, and side effects are generally mild; in clinical studies,
only 0.2% and 0.1% of patients who received SOF/VEL
or GLE/PIB, respectively, discontinued treatment due to
adverse events.42,43 Therefore, routine on-treatment assessments are not recommended and should be performed
only as clinically indicated.
At the discretion of the HCP, an optional ontreatment visit 4 to 6 weeks after treatment initiation
may occur. If this visit is indicated, an ALT assay may be
obtained; HCPs should refer to AASLD/IDSA guidelines
if ALT levels are elevated above baseline. As an alternative
to a clinic visit, HCPs can consider contacting the patient
by telephone to inquire about adverse effects. Although
few side effects are expected, patients should be directed
to consult their HCP if they experience any unexpected
or severe symptoms. Importantly, HCPs should encourage adherence to treatment by contacting patients by
telephone or electronically.
Reports of HBV reactivation in patients who have
received DAAs as HCV treatment—primarily in those
with positive HBsAg, if status was known—have resulted
in warnings on the GLE/PIB and SOF/VEL labels about
the possible risk of HBV reactivation.42,43,51 All persons
with active HBV infection (HBsAg positive) should be
managed by or in collaboration with an HCV specialist.
However, persons with evidence of prior HBV infection
(anti-HBc total positive, HBsAg negative) with or
without anti-HBs can be treated safely by non-HCV
specialists. A recent systematic review and meta-analysis
of 17 studies involving more than 1600 patients found
that HBV reactivation occurred in 1.4% of patients with
prior HBV infection who had taken DAAs for HCV52;
thus, the risk of HBV reactivation is low. Based on these
findings, we recommend that patients with prior HBV
infection be educated on the signs and symptoms of HBV
reactivation, but routine monitoring is unnecessary.
At least 12 weeks after treatment completion, HCPs
should confirm cure (SVR12) by testing for HCV RNA
by PCR. In cases where treatment with GLE/PIB or
SOF/VEL does not result in a cure, patients should be
referred to an HCV specialist. In addition, ALT should
be measured to assess liver inflammation. Persons who
have been cured but have persistently elevated ALT levels
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(>19 U/L for women and >30 U/L for men per AASLD
guidelines53) should also consult a specialist.
Monitoring Recommendations

• A
 dvise patients, particularly those with prior HBV
infection, to contact their HCP if they experience
unexpected or severe symptoms
• 
At least 12 weeks after treatment completion,
confirm cure by assessing HCV RNA by PCR;
refer patients with detectable HCV RNA to a
specialist
• 
At least 12 weeks after treatment completion,
obtain the ALT level; if ALT remains abnormal on
repeated measure, refer the patient to a specialist
3.5 Postcure Management
After a patient has been cured of HCV, follow-up
measures are required to reduce the risk of reinfection and
liver damage (Figure 1D). HCPs should inform patients
that past HCV infection does not provide protective
immunity against reinfection. Patients should be aware
that the HCV antibody will persist, and a positive
antibody test result does not indicate current infection;
diagnosis of a recurrent HCV infection requires testing
for HCV RNA by PCR.
Appropriate prevention measures must be taken to
avoid reinfection with HCV. We recommend patients be
offered harm-reduction resources, such as opioid agonist
therapy and syringe service programs, which may reduce
the risk of acquiring HCV by 50% and 76%, respectively.54 Persons at risk for HCV infection through sexual
transmission should be educated on the use of condoms
and other safe-sex practices. HCV testing and treatment
should be offered to close personal contacts of patients to
reduce the risk of reinfection. For patients with continued
risk, we recommend surveillance for HCV RNA at least
annually. We recommend offering counseling to patients
with alcohol use issues, obesity, or diabetes to prevent
additional liver damage due to steatohepatitis.
Patients with advanced fibrosis/cirrhosis (F3 or F4)
prior to HCV treatment should undergo continued surveillance for HCC every 6 months. As with the pretreatment evaluation, an ultrasound should be performed with
optional serum AFP testing.
4. Conclusions
The goal of simplifying HCV therapy is to enable
expansion of treatment on a scale that will meaningfully
contribute to HCV elimination. Frontline HCPs have the
opportunity to reduce the spread of HCV by diagnosing

and treating patients with HCV, if up-to-date resources,
support mechanisms, and practical clinical recommendations are provided. Telehealth programs, such as Project
ECHO, that use videoconferencing and case-based learning have already demonstrated that nonspecialists can
successfully treat HCV with outcomes comparable to
those seen in specialty centers.22 Likewise, open-source
educational resources (www.hepatitisc.uw.edu) are available for HCPs to improve their knowledge and skills. By
harnessing the expertise of a panel of HCV specialists, we
have developed a streamlined algorithm to assist HCPs
in managing and treating HCV. Together, these resources
may facilitate diagnoses and lead to greater treatment
access in the primary care setting, thus contributing to
elimination of HCV infection.
Postcure Recommendations

• Inform patients who are cured that they are
susceptible to reinfection
• 
Provide patients with appropriate HCV harmreduction resources to minimize the possibility of
reinfection
• Continue HCC surveillance every 6 months in
patients who had advanced fibrosis/cirrhosis
before HCV treatment
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