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Safety and Efficacy of Limited Laboratory

Monitoring for Hepatitis C Treatment:
A Blinded Clinical Trial in Rwanda
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Direct-acting antivirals for hepatitis C virus (HCV) are highly effective and well-tolerated. However, only a small per-
centage of HCV-infected individuals globally have received therapy. Reducing the complexity of monitoring during
HCV therapy, if shown to be safe, could facilitate greater access to HCV services, particularly in resource-limited set-
tings such as sub-Saharan Africa. We enrolled a total of 300 patients who were chronically infected with genotype 4
HCYV in Rwanda and treated them with fixed-dose ledispasvir/sofosbuvir for 12 weeks. For 60 consecutive participants
enrolled, we blinded the study clinician to on-treatment laboratory results. We compared the efficacy, safety, and toler-
ability in those with blinded laboratory results to those with standard laboratory monitoring. Baseline characteristics
among those with blinded laboratory values were comparable to those with standard monitoring. Among both groups,
the median age was 63 years, and the median HCV viral load was 5.9 log (versus 64 years and 6.0 log, respectively).
Sustained virologic response rates at 12 weeks after treatment completion were similar in those with blinded labora-
tories (87%) compared to those with standard laboratory monitoring (87%). There was no increase in adverse events
in those with blinded laboratory results, and no participants discontinued the study medication because of an adverse
event. Conclusion: On-treatment laboratory monitoring did not improve patient outcomes in those treated with ledis-
pasvir/sofosbuvir. Eliminating this monitoring in treatment programs in resource-limited settings may facilitate and

accelerate scale-up of HCV therapy. (Hepatology Communications 2020;4:569-576).

n estimated 10 of the 71 million hepatitis C
virus (HCV)-infected individuals globally
live in sub-Saharan Africa (SSA). Despite
significant price reductions and increased availability
of direct-acting antiviral (DAA) medications, fewer
than 1% of those infected with HCV in SSA have

received antiviral treatment.?) Several factors account

for the very low treatment rate, including low rates
of HCV case findings, limited funding for diagnostics
and treatment, undertrained personnel, and the lack of
simple, evidence-based treatment protocols that can
be implemented in non-specialty centers.

Clinical trials and real-life experiences in regions
such as North America and Europe demonstrate high
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antiviral; EASL, European Association for the Study of Liver; GT, genotype; HCV, hepatitis C virus; HIV, human immunodeficiency virus; LDV,
ledipasvir; LMIC, low-middle-income country; SOF sofosbuvir; SSA, sub-Saharan Africa; SVR, sustained virologic response.
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rates of efficacy and low rates of treatment-related
adverse effects with DAA-containing regimens.(3_7)
In clinical trials investigating ledipasvir (LDV)/
sofosbuvir (SOF), grazoprevir/elbasvir, glecaprevir/
pibrentasvir, or velpatasvir/SOF, sustained virologic
response (SVR) rates are in excess of 95%, and treat-
ment discontinuations due to adverse events are
less than 1%, albeit in individuals carefully screened
5 This includes very low rates
of clinically significant renal insufficiency, anemia,
and transaminitis. These findings provide impetus
for streamlining HCV treatment in order to scale
up therapy in low-income and low-middle-income
countries (LMICs).

Despite these high levels of safety and efficacy
with DAA therapy, on-treatment laboratory mon-
itoring to assess response to therapy and detect
toxicity is frequently performed in routine clinical
practice. On-treatment laboratory testing increases
the need for human resources (i.e., clinical, phlebot-
omy, and laboratory staff) and costs of health care. It
was recently estimated that the cost of recommended
on-treatment lab monitoring is approximately equiv-
alent to the cost of 1 month of DAA therapy at local
prices in LMICs.®) In addition, repeat laboratory
evaluations lead to increased patient discomfort and
could decrease adherence to clinic visits, particu-
larly among hard-to-reach and marginalized patient

for clinical trials.

groups.

Here, we report the results of a prospective
blinded study investigating the safety and efficacy
of limited lab monitoring during HCV treatment
conducted in an adult population in Rwanda, a
country of 12 million inhabitants in Central Africa
with an adult HCV antibody seroprevalence of
approximately 3% and predominance of HCV gen-
otype (GT) 4.10
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Patients and Methods

STUDY DESIGN AND
PARTICIPANTS

The SHARED study (“Simplifying Hepatitis
C Antiviral Treatment in Rwanda for Elsewhere
in the Developing World”) was a single-arm pro-
spective study (n = 300) evaluating the antiviral
efficacy, safety, and tolerability of LDV/SOF in
adults with chronic HCV infection GT 1 or 4 in
Rwanda.') SHARED-2 was a study embedded
within SHARED that evaluated the safety and
efficacy of a limited lab-monitoring schedule in 60
consecutively enrolled participants (Fig. 1). Here
we report the results of SHARED-2 and compare
the results to the 240 SHARED-1 participants who
had guideline-based on-treatment lab monitoring
during the study.

SHARED participants were recruited from four
HCV treatment centers in Rwanda and treated at a
single study site (Rwanda Military Hospital, Kigali,
Rwanda). Eligible participants were 18 years or
older with chronic HCV GT 1 or 4 infection with a
serum HCV RNA > 1,000 IU/mL. Participants were
required to have a baseline hemoglobin > 8.0 g/dL;
platelets > 40,000/mm?; aspartate aminotransferase
(AST), alanine aminotransferase (ALT'), and alkaline
phosphatase < 10 times the upper limit of normal; and
a calculated creatinine clearance > 30 mL/minute, as
estimated by the Cockeroft-Gault equation.

Exclusion criteria included current or a history of
decompensated liver disease, active tuberculosis, pos-
itive hepatitis B surface antigen, hepatocellular car-
cinoma, prior DAA therapy (prior interferon-based
therapy allowed), active drug or alcohol abuse, and
pregnancy. Individuals with human immunodeficiency

From the 'Division of Infectious Diseases, Stanford University, Palo Alto, CA; 2Co]lege of Medicine and Health Sciences, University
of Rwanda, Kigali, Rwanda; SPartners In Health, Rwinkwavu, Rwanda; 4Department of Global Health and Social Medicine, Harvard
Medical School, Boston, MA; *Rwanda Military Hospital, Kanombe, Rwanda; ®Rwanda Biomedical Center, Kigali, Rwanda.

ADDRESS CORRESPONDENCE AND REPRINT REQUESTS TO:

Philip Grant, M.D.
Division of Infectious Diseases, Stanford University

1000 Welch Road

570

Palo Alto, CA 94025
E-mail: pmgrant72@gmail.com
Tel.: +1-650-521-3540


mailto:pmgrant72@gmail.com

HEPATOLOGY COMMUNICATIONS, Vol. 4, No.4, 2020

GRANTET AL.

SHARED 1+2 Participants (n=300)

SHARED-1 participants (n=240)
had on-treatment laboratory
monitoring consistent with 2015
AASLD guidelines

SHARED-2 participants (n=60) were
enrolled and study clinicians were blinded to
all on-treatment laboratory testing unless
unblinding criteria met

FIG. 1. SHARED study design: Allocation of participants to SHARED-1 Versus SHARED-2.

virus (HIV) co-infection were eligible for the study
if the participant was on stable antiretroviral therapy
compatible with LDV/SOF and the HIV RNA level
was < 200 copies/mL with a clusters of differentiation

4 (CD4) + T-cell count 2 100 cells/pL.

STUDY PROCEDURES

Screening evaluations included testing for plasma
HCV-RNA level and GT, HIV antibody, hepatitis B
surface antigen, a right upper quadrant ultrasound, a
complete blood count (CBC), a comprehensive meta-
bolic panel (CMP), and a complete physical examination.

At entry, participants received a fixed-dose combi-
nation tablet containing 90 mg of LDV and 400 mg
of SOF administered orally once daily for 12 weeks.
Social workers provided pretreatment adherence
counseling and directly observed the administration
of the first study drug dose.

During on-treatment visits at weeks 1, 4, 8, and
12, participants had a clinical evaluation including a
targeted physical examination based on participant
symptom report. At weeks 4 and 8, pill counts were
performed and adherence counseling was conducted,
as needed, at all study visits.

We collected blood for HCV-RNA levels at weeks
4,12, and 24 and a CBC and CMP at weeks 4, 8, and
12, consistent with the American Association for the
Study of Liver Disease (AASLD) guidelines at the
time of study initiation in 2015.1% However, study
personnel involved in the care of SHARED-2 partic-
ipants did not have access to any of the on-treatment
laboratory results (i.e., laboratory results from weeks 4,

8, and 12). The on-treatment laboratory results were
only accessible by the independent lab monitor. The
results were then entered into a limited-access field of
the study database for later analysis.

To ensure participant safety, the independent lab
monitor released laboratory results to the study cli-
nician in the event of a new grade 3 or 4 laboratory
adverse event (AE), according to the DAIDS Table for
Grading the Severity of Adult and Pediatric Adverse
Events (version 2.1),(13) if the week-4 HCV viral load
declined less than 2 log,;, from entry, or if the study
clinician requested a laboratory result based on partic-
ipant signs or symptoms. For new grade-3 or grade-4
laboratory AEs, the laboratory test was repeated as soon
as possible and preferably within 10 days of the initial
blood draw.

Plasma HCV-RNA levels were determined by the
RealTime HCV Assay (Abbott, Chicago, IL) with
a lower limit of detection of 30 IU/mL. For entry
purposes, HCV GT was determined by the HCV
Genotype II Amplification Reagent Kit (Abbott). To
assess for baseline fibrosis, we calculated the AST-
to-platelet ratio index (APRI) score using screening
AST and platelet values, and Fibrosis-4 using values for
AST, age, platelets, and ALT."* We performed PCR
amplification of the NS3/4A, NS5A, or/and NS5B
regions to assign the HCV GT and subtype.1>1

STUDY ENDPOINTS

The primary efficacy outcome was the proportion
of participants achieving SVR12 (i.e., those with no
quantifiable HCV RNA in plasma 12 weeks after the
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end of study treatment). The primary safety outcome
was the proportion of participants with a grade 3 or 4
clinical AE. The primary tolerability outcome was the
proportion of participants discontinuing study medi-
cation due to an AE. We determined the proportion
of participants experiencing a serious AE (i.e., death
or an event leading to hospitalization or long-term
disability) and those experiencing a clinical AE of any
grade. We also determined the percentage of partic-
ipants who required unblinding of laboratory results
by the independent laboratory monitor due to a labo-
ratory AE or inadequate HCV viral load decline, and
the percentage of participants who the study clinician
requested unblinding of laboratory results and the
subsequent course of the clinical event.

STATISTICAL ANALYSIS

The target sample size of 60 for SHARED-2 was
based on feasibility. We calculated the proportion of
SHARED-2 participants meeting primary efficacy,
tolerability, and safety endpoints and requiring labora-
tory result unblinding and the 95% confidence around
these estimates using the Wald approximation. We
performed univariate analysis to determine the associ-
ation between GT-4 subtype and lack of SVR12. We
compared the proportions of SHARED-2 participants
meeting efficacy, tolerability, and safety endpoints
to those proportions in SHARED-1 participants.
We conducted all statistical analyses in STATA 15.1
(College Station, TX). The study is registered at Clini
calTrials.gov (NCT02964091).

ETHICS

The study was approved by the Rwanda National
Ethics Committee (Protocol No. 172/RNEC/2017;
Kigali, Rwanda), National Health Research
Committee (Kigali, Rwanda), Inshuti Mu Buzima
Research Committee (Rwinkwavu, Rwanda), Partners
Human Research Committee (Boston, MA), and
Stanford Institutional Review Board (Stanford, CA).
All participants provided written informed consent,

and the study protocol conforms to the ethical guide-
lines of the 1975 Declaration of Helsinki.

ROLE OF THE FUNDING SOURCE
Gilead Sciences provided funding and the study

medication. They were allowed to provide input on
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the study design, protocol, and manuscript, but had no
role in data analysis or interpretation. All authors had
tull access to all study data; the first author drafted the
first version of the manuscript and had final responsi-
bility for submission.

Results
BASELINE CHARACTERISTICS

A total of 60 participants were enrolled during April
and May 2017 into SHARED-2. Baseline characteris-
tics of those participants enrolled in SHARED-2 were
similar to the 240 participants enrolled in SHARED-1
(Table 1). Seventy-two percent of SHARED-2 partic-
ipants were female, and the median age was 63 years.
A total of 4 participants were co-infected with HIV.
Thirteen participants had cirrhosis, as indicated by an
APRI score of less than 1.0.

The median HCV viral load was 5.9 log,,. Viral
sequencing indicated that all participants had GT 4.
The predominant subtypes were 4k (n = 31; 52%), 4r
(n = 6; 10%), and 4v (n = 5; 8%). Five isolates (8%)
were unable to be subtyped (Table 1).

EFFICACY
All SHARED-2 participants completed the study

and were evaluable for the primary efficacy end-
point. A total of 52 participants (87%; 95% confi-
dence interval [CI]: 80, 96; Fig. 2) achieved SVR12,
similar to the SVR12 rate in the participants who
had routine on-treatment laboratory monitoring in
SHARED-1 (209 of 240; 87%; 95% CI: 82, 91).
All eight failures in SHARED-2 participants rep-
resented relapses (i.e., an unquantifiable viral load at
the end of treatment followed by a quantifiable viral
load at week 24). SHARED-2 participants with sub-
type 4r had a lower SVR12 rate compared to those
without subtype 4r (50% vs. 91%; P = 0.027). All 8
participants who failed to achieve SVR12 had adher-

ence levels of over 95%, based on pill count.

SAFETY, TOLERABILITY, AND
ADHERENCE

A total of 7 SHARED-2 participants (12%; 95% CI:
4, 20; Fig. 2) experienced grade 3 AEs, similar to the
13% (95% CI: 9, 18) of SHARED-1 participants who
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TABLE 1. BASELINE CHARACTERISTICS OF
SHARED-2 VERSUS SHARED-1 PARTICIPANTS

SHARED-2 SHARED-1
(n=60) (n=240)
Median age, years (IQR) 63 (54, 69) 64 (55,74)
Female, n (%) 43 (72%) 143 (60%)
Median body mass index, kg/m? (IQR) 23 (20,26) 23 (20,26)
Primary education or less, n (%) 36 (60%) 150 (63%)
Unemployed, n (%) 35 (58%) 157 (65%)
Income < $120/month, n (%) 53 (88%) 193 (80%)
HIV co-infection, n (%) 4 (7%) 25 (10%)
Previous HCV treatment, n (%) 1(1%) 2(1%)
Median HCV RNA, log,, IU/mL (IQR) 5.9(6.5,62) 6.0(5.6,6.4)
Albumin < 3.5 g/dL, n (%) 6 (10%) 17 (7%)
Platelet count < 90,000 mm?® 3 (5%) 10 (4%)
APRI > 1.0,n (%) 13 (22%) 68 (23%)
Fibrosis-4 > 3.25,n (%) 10 (17%) 60 (25%)
HCV GT 4,n (%) 60 (100%) 240 (100%)
4k 31(52%) 103 (43%)
4r 6 (10%) 42 (18%)
4y 5 (8%) 21 (9%)
4q 4. (7%) 37 (15%)
Untypeable 5 (8%) 18 (8%)
Others (4a, 4b, 4c, 4d, 49, 41, mixed) 9 (15%) 19 (8%)

Abbreviation: IQR, interquartile range.
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experienced grade 3 or 4 AEs. There were no grade
4 AEs or deaths in SHARED-2 participants during
the study. The grade 3 AEs among SHARED-2 par-
ticipants consisted of hypertension (6), insomnia (1),
weakness (1), and hyperglycemia (1) with none of the
AEs judged to be related to the study drug.

AEs of any grade were common, with 90% of
SHARED-2 participants reporting at least one
AE during the study period (similar to the 89% of
SHARED-1 participants with an AE of any grade).
The most common AEs of any grade reported by
SHARED-2 participants were fatigue/weakness
(n = 25), abdominal pain (n = 24), headache (n = 23),
hypertension (n = 20), and dizziness (n = 15).

LDV/SOF was well-tolerated with no treatment
discontinuations due to AEs in SHARED-2 partic-
ipants (0%; 95% CI: 0, 6; Fig. 2) or in SHARED-1
participants (0%; 95% CI: 0, 2).

Among the 58 SHARED-2 participants who
returned pill bottles at week 4 and week 8, 51 (88%)
had adherence levels of 100%, 3 (5%) had adherence
levels between 95% and 100%, and 4 (7%) between
90% and 95%. There was no association between
adherence levels and achieving SVR12 (P = 0.56).

Efficacy*

Safetyt
B SHARED 2 mSH

0% T 0% —

Tolerability
ARED 1

*Primary efficacy outcome defined as SVR12 rate; tSafety outcome defined as percentage experiencing Grade 3 or 4
clinical adverse effects; Tolerability outcome defined as discontinuation of study drug due to adverse effect

FIG. 2. Primary efficacy, tolerability, and safety outcomes for SHARED-2 Versus SHARED-1 participants.
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REQUIREMENTS FOR
UNBLINDING AND REQUESTS
FROM STUDY CLINICIAN FOR LAB
RESULT'S

Among the 60 SHARED-2 participants, 5 partic-
ipants (8%; 95% CI: 1, 15) had abnormal laboratory
results that met the criteria for release to the study
clinician. For three of the unblinding events, the grade
3 hypernatremia results were reported on the same
day and none of the participants exhibited signs or
symptoms of dehydration. Without intervention, the
sodium levels in these 3 participants were within nor-
mal levels on redraw.

One participant had her week-4 HCV viral-load
result released due to a lack of a 2 log decrease. The
participant did not bring in her pill bottle for the study
visit, but the participant reported poor adherence. The
importance of adherence was reinforced prior to the
availability of the laboratory result, and the participant
subsequently achieved SVR12.

One participant had asymptomatic grade 3 hypo-
natremia at week 4 with weight gain and increased
lower extremity edema. The participant continued
her routine diuretic medication, and the hyponatre-
mia resolved at the next study visit without additional
intervention.

For 1 participant (2%; 95% CI: 0, 9), the study cli-
nician asked for the release of the week-4 CBC due
to a clinical suspicion of abdominal infection. The
white blood cell count was found to be normal and
the participant’s symptoms resolved without specific
intervention.

Discussion

The high overall safety and efficacy profile of
DAAs has dramatically improved HCV treatment
outcomes and offers the potential for the public
health implementation of HCV therapy globally,
including in resource-poor settings with widespread
epidemics. The pace and progress of this global
scale-up, however, may be limited by the remain-
ing complexities of treatment delivery in poorly
equipped health systems with limited experience
with DAA management. This study prospectively
evaluates the safety and efficacy of DAAs with a
simplified laboratory-monitoring schedule in SSA.
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We found similar safety, efficacy, and tolerability
results with LDV/SOF with the simplified labo-
ratory monitoring compared to the results in those
participants treated and monitored with a more
intensive monitoring regimen.

Specifically, in SHARED-2, the SVR12 rate was
87% compared with an 87% rate in the SHARED-1
participants. Similarly, the rate of grade 3 and grade
4 AEs was similar in SHARED-2 and SHARED-1
participants (12% and 13%, respectively), with no par-
ticipants in either study group discontinuing therapy
due to AEs. None of the grade 3 AEs in SHARED-2
participants were judged to be related to study medi-
cation, and most represented exacerbations of chronic
medical conditions in individuals with limited prior
access to medical care. Five of 60 participants had
laboratory results that met study-defined criteria for
unblinding. However, the availability of these labora-
tory results did not appear to improve outcomes in
these participants. In three of the cases, the results
were likely lab errors and led to unnecessary evalua-
tions and clinic visits.

Given the clinical data suggesting the high efficacy
and safety of DAA therapy, international organiza-
tions have recently recommended more streamlined
approaches to the laboratory monitoring of HCV
treatment. 1718 The 2018 European Association
for the Study of Liver (EASL) guideline update
recommends measurement of HCV viral load, renal
function (specifically for SOF-containing regimens),
and a hepatic function panel only prior to therapy
and at 12 weeks following completion of therapy. In
2018, the World Health Organization (WHO) rec-
ommended a similar approach as EASL for LMICs
with HCV viral load, renal function, hepatic function
panel, and CBC prior to therapy and at 12 weeks fol-
lowing completion of treatment. It should be noted
that EASL also endorses a simplified version of mon-
itoring when using pan-genotypic regimens, which
recommends only a pretreatment assessment and
considers the 12-week end-of-treatment HCV viral
load as optional. Similarly, the AASLD/Infectious
Diseases of America guidance in their November
2019 update published a simplified algorithm for
treatment-naive patients without cirrhosis, which no
longer recommends on-treatment laboratory moni-
toring in uncomplicated patients.

Consistent with the clinical trial data,"? the results
of our study suggest a limited role for on-treatment
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laboratory monitoring. Although 1 participant in
our study was noted to have a suboptimal HCV
viral load decline at week 4, poor adherence to ther-
apy was detected on routine patient interview with-
out the need for an HCV viral-load measurement.
Additionally, our findings support a limited role for
monitoring of renal function, liver enzymes, and CBC
during or after completion of the treatment course,
given the absence of clinically significant AEs, includ-
ing renal insufficiency, transaminitis, and anemia. Our
lower-than-expected SVR12 response rate was found
in both SHARED-2 and SHARED-1 participants
and appeared to be caused by the prevalence of sub-
type 4r isolates, which have been found to have higher
half-maximal effective concentration to ledipasvir
in vitro compared with other GT-4 subtypes.*”

A well-accepted, simplified laboratory-monitoring
algorithm for DAA-based HCV treatment could
substantially lower the overall cost of HCV manage-
ment and improve overall efficiencies for resource-
constrained health systems.”"’ These cost savings
would further enhance the return on investment for
HCV treatment, which has already been shown to
be cost-effective, and even cost-saving when using
generic DAAs.%? In LMICs where many direct costs
of medications and laboratory exams are borne directly
by the patient, such savings are significant and may
improve affordability, access, adherence, and patient
willingness to test and/or treat. Our study provides
valuable evidence for a streamlined, safe, and effective
protocol for HCV treatment tailored for LMICs.

Although more challenging to quantify, simplifi-
cation of monitoring algorithms would also decrease
requirements on laboratory infrastructure and health
system staffing. Such efficiencies would facilitate
decentralization of HCV management to lower-level
facilities (i.e., primary hospitals or health centers) and
away from urban tertiary centers, which is a key step
to promote access and coverage for HCV services and
improving the HCV care cascade.””) There is evidence
for improved cost-effectiveness and delivery improve-
ments with simplification of disease-monitoring
protocols, such as was the case with reduced CD4
monitoring in HIV in LMICs.?¥

Several clinical investigations used in this study,
according to guidelines at the time of study initi-
ation or due to study entry criteria, may warrant
further adaptation or investigation. HCV genotype
was assessed for all participants as entry criteria in

GRANTET AL.

the study for treatment with LDV/SOF, which is
approved as a first-line treatment only for GT 1 and
GT 4. However, since the initiation of our study,
several pan-genotypic regimens have been approved
and are now recommended for use in LMIC with-
out consistent access to routine pretreatment geno-
typing, including SOF/daclatasvir, SOF/velpatasvir,
and glecaprevir/pibrentasvir.’> Although afford-
ability and access to some of these regimens remain
limited, ongoing prequalification and generic man-
ufacturing for several of these drugs is encouraging
for increased access, thereby reducing the need for
genotyping and further decreasing the cost of HCV
treatment. In this study, abdominal ultrasound was
performed prior to treatment initiation to exclude
HCC. However, in clinical practice, it may be war-
ranted to reserve abdominal ultrasound for patients
with evidence of advanced fibrosis based on nonin-
vasive markers. Algorithms for HCC screening may
warrant specific investigation, particularly in highly
endemic regions with limited treatment options for
HCC, such as SSA.%® Additionally, participants in
this study had research visits every 4 weeks while on
treatment, which may have contributed to the high
level of adherence seen in our study. The optimal
frequency of clinic visits while on DAA therapy will
likely need to be tailored depending on the clinical
setting.

The generalizability of this study to support large
test-and-treat public health programs may be limited
as a result of entry criteria excluding patients with
decompensated liver disease, renal insufficiency, preg-
nant women, and HBV co-infection. Special moni-
toring considerations as outlined in major guidelines
for these groups may prove beneficial, and a simpli-
fied approach may not be sufficient. Our treatment
group also did not include active injection drug users,
who may require additional adherence support and
may benefit from additional services and more fre-
quent clinical visits. Furthermore, we did not attempt
to quantify the impact or severity of individual AEs
on disability or quality of life, and therefore cannot
provide direct comparison of cost-effectiveness of dif-
ferent monitoring algorithms.

Overall, this study provides high-quality evidence
supporting simplification of on-treatment labora-
tory monitoring for HCV in a LMIC. Our findings
support updated simplified algorithms suggested by
several expert HCV guidelines committees, and may
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suggest even further simplification by obviating the
need for follow-up testing for renal insufficiency or
liver enzymes in patients with normal baseline values.
Simplification of these algorithms would likely result
in direct financial savings and efficiency gains to both
patients and health systems, and facilitate increased
coverage of HCV treatment services and improve-
ment in the overall HCV care cascade.
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