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1 | INTRODUCTION

| A.Pangerl’” | Z.Zhang’ | M.Martinez’ | Y.Bao’ | J.-L.Calleja®

Summary

The direct-acting antiviral regimen of ombitasvir (OBV)/paritaprevir (PTV)/ritonavir
(r)xdasabuvir (DSV)+ribavirin (RBV) demonstrated high rates of sustained viral response
at post-treatment week 12 (SVR12) in clinical trials for treatment of hepatitis C virus
(HCV) genotypes (GT) 1 and 4. To confirm the effectiveness of this regimen in the real
world, we conducted meta-analyses of published literature on 30 April 2016. Freeman-
Tukey transformation determined the SVR rate within GTs 1a, 1b and 4, as well as spe-
cific SVR rates by cirrhosis or prior treatment experience status. Rates of virologic
relapse, hepatic decompensation, drug discontinuation and serious adverse events were
also analysed. In total, 20 cohorts across 12 countries were identified, totalling 5158
patients. The overall SVR12 rates were 96.8% (95% Cl 95.8-97.7) for GT1 and 98.9%
(95% Cl 94.2-100) for GT4. For GT1a patients, the SVR rates were 94% and 97% for
those with or without cirrhosis, and 94% overall. For GT1b patients, the SVR rates were
98% and 99% for those with or without cirrhosis, and 98% overall. The virologic relapse
rate of GT1 patients was 1.3%, across 3524 patients in nine studies that reported this
parameter. The rate of hepatic decompensation was less than 1% across five studies,
including 3440 patients, 70% of which had cirrhosis. Conclusions: Real-world SVR12
rates for OBV/PTV/r+DSV+RBV were consistently high across HCV GT1 and four irre-
spective of cirrhosis status or prior HCV treatment experience, confirming effectiveness

within a diverse patient population across multiple cohorts and countries.
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development of cirrhosis and hepatocellular carcinoma (HCC);® at
least a quarter of all cirrhosis and HCC is associated with chronic HCV

infection.* Additionally, the risk of HCV-induced morbidities such as

Hepatitis C virus (HCV) is a global pathogen estimated to infect
between 80 and 185 million people worldwide.? Hepatitis C is
a health burden because if it remains untreated, it can result in the

Abbreviations: DAA, direct-acting antiviral; DSV, dasabuvir; ESRD, end-stage renal disease;
HCC, hepatocellular carcinoma; HCV, hepatitis C virus; ITT, intent-to-treat; OBV, ombitasvir;
RBYV, ribavirin; SAE, serious adverse event; SmPC, Summary of Product Characteristics; SVR,
sustained virologic response; USPI, United States Product Insert.

portal hypertension, hepatic decompensation and associated mortal-
ity>® suggests getting HCV treatment and achieving sustained viro-
logic response (SVR) are critical.”

Recently, novel direct-acting antiviral (DAA) regimens have been
approved for the treatment of chronic HCV.® For treatment of HCV
genotype (GT) 1 infection, the 3-DAA combination of ombitasvir (OBV),
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paritaprevir (codosed with ritonavir [PTV/r]; identified by AbbVie and
Enanta), and dasabuvir (DSV) with or without ribavirin (RBV) has re-
sulted in high SVR rates in clinical trials.?*? Comprehensive analyses
of patients with GT1la or GT1b infection, including those with cir-
rhosis, enrolled in phase 3 clinical trials and treated with the United
States Product Insert (USPI) or EU Summary of Product Characteristics
(SmPC) label-recommended regimen demonstrated an overall SVR12
rate of 97%.1%* Phase 3b clinical study demonstrated 100% SVR12
for patients with GT1b and compensated cirrhosis after treatment
with OBV/PTV/r+DSV without RBYV, resulting in label and treatment
guidelines updates for this population.*® Patients with GT4 infection
are recommended treatment with the 2-DAA combination of OBV/
PTV/r+RBV, which also resulted in high SVR rates in clinical trials, 2618

Although treatment of HCV with DAA therapies has increased SVR

rates and decreased side effects,3'19'20

especially within clinical trials,
the real world has myriad barriers to successful HCV treatment, in-
cluding comorbidities and additional risk factors. For these reasons,
it is generally understood that clinical trials produce higher efficacy
rates than what is truly representative of real-world effectiveness
in a more diverse patient population.?* For instance, overall SVR12

22,23 and

rates for 12 weeks of sofosbuvir and ledipasvir in clinical trials
some real-world cohorts ranged between 94% and 99%;2* however,
other real-world cohorts within the same population have reported
SVR rates of only 92%-93%.2>2¢ Similarly, phase 3 clinical trials of pa-
tients with HCV GT2 treated with sofosbuvir plus RBV demonstrated
SVR rates of 95%; however, real-world SVR rates in this group have
been shown to be only 83% in some cohorts.?’ In contrast, analysis of
real-world effectiveness of OBV/PTV/r+DSV-based regimens demon-
strated an overall 97% SVR rate in patients with HCV GT1 or 4 in-
fection,?® which is equivalent to efficacy observed in phase 3 clinical
trials.

Here, we explored the real-world effectiveness of OBV/PTV/
r+DSV+RBV for the treatment of HCV GT1 and 4 within 20 unique
patient cohorts across 25 studies, encompassing a total of 5158 pa-
tients. Meta-analyses determined real-world rates of virologic relapse,
hepatic decompensation, drug discontinuation, serious adverse event
rates (SAEs) and SVR rates for patient sub-groups, including those with

cirrhosis and prior treatment experience.

2 | METHODS

2.1 | Literature search

A literature search that combined terms and subject headings for
“hepatitis C” with terms and subject headings related to the 2-DAA
and 3-DAA regimens (OBV/PTV/r+DSV+RBV) was performed on 31
March 2016 across PubMed and Embase. Study data available only
via oral or poster presentations or other conference/congress ma-
terials were also included. Conferences were searched on 30 April
2016 using the same search terms as above, via Embase when pos-
sible, or via conference-specific websites. If relevant data were not
readily accessible, authors were contacted to obtain the original pre-
sented materials and other relevant information. Selection criteria for

WILEY-

conference inclusion are outlined below. Conferences meeting those

criteria are shown in Table S1.

2.2 | Literature screening

Titles and abstracts were screened against predefined selection cri-
teria (Table S2) using the Doctor Evidence Library Management
System (Doctor Evidence: Library Management System. Santa Monica,
CA: Doctor Evidence, LLC), a software platform with term recogni-
tion within titles or abstracts, as well as keyword search and ranking
functionality to allow quality control validation. Quality control was
performed by validating a random sample of included and excluded
abstracts. All included abstracts and a random sample of excluded ab-
stracts were screened by full-text review, and studies of uncertain eli-
gibility were included or excluded at the discretion of Doctor Evidence.
PRISMA flow charts detailing the studies included and excluded (Fig.
S1), and the number of patients available for each subgroup analysis
(Fig. S2), are shown in the Supporting Information. Primary publica-
tions that reported SVR in this study and corresponding Wilson score
confidence intervals at significant level 0.05 are shown in Table S3.
Table S4 lists studies included in the meta-analysis only for safety pa-
rameters, as they did not report SVR or the cohort overlapped with
another, larger cohort that reported SVR. Complete reference infor-
mation for all 25 primary publications used in the meta-analysis is in

the Supporting Information.

2.3 | Data extraction

Data extraction was performed with the DOC Data 2.0 (Doctor
Evidence: DOC Data, Version 2.0 Santa Monica, CA: Doctor Evidence,
LLC) software platform using a universal electronic extraction form.
Data points and metadata (variables that characterize numerical
data points) were manually inputted into the electronic form by Doc
Evidence, LLC, and data extraction was supported by quality control
features (eg prevention of incorrect data-type entry into incompatible
fields). Data discrepancies were resolved by contacting primary publi-
cation authors regarding potential author-reported errors and missing
information. Using an ontology management tool within the platform,
consistency of naming across outcomes of similar type based on the
author-reported outcome name, as well as author-reported defini-
tions (eg reported definition of SVR and intent-to-treat analysis in
primary publications), was verified. Subsequent database-level quality
control was performed using platform tools to evaluate data points en
masse to identify outliers and ensure consistency of data and meta-

data across the entire set of primary publications.

2.4 | Meta-analysis and Freeman-Tukey
transformation

Random-effects meta-analyses of proportions were performed using
the DOC Data 2.0 software platform with the integrated R Project
for Statistical Computing package metafor. All proportions were trans-

formed using the Freeman-Tukey double arcsine transformation?”-°
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because many of the proportions being analysed were near the ex-
tremes of O and 1 (ie 100%). The double arcsine transformation pre-
vents the confidence interval of a summary estimate of proportion
from falling outside of the range of 0-1 (0%-100%). It also prevents
individual estimates at the extremes of O or 1 from receiving undue
weighting in meta-analysis. To determine the statistical heterogene-
ity between studies, the 12 statistic was used.>! Heterogeneity was
considered substantial if 12250%. The calculation was carried out as
follows: 1=([Q-df]/Q)x100%, where Q is the chi-squared statistic and
df is its degrees of freedom. The I? statistic estimates how much vari-
ability between studies is due to study and data heterogeneity rather
than random chance.

For meta-analyses of patients with HCV GT1, seven studies (Tables
S3 and S4; studies 7, 8, 14, 15, 16, 20 and 23) included a small number
of participants with GT4; however, the proportion was no more than
26%, and thus, these populations were considered primarily GT1. For
analysis of SVR12 for GT1a, two studies (studies 3 and 11) reported
SVR12 proportions but did not report the population denominator (ie
the total number of persons with GT1a who had SVR12 measured).
These denominators were imputed based on the overall population
denominator (ie the overall number of persons in the study who were
GT1a, irrespective of whether they had SVR12 measured), and the pro-
portion of those who achieved SVR was measured among the imputed
total. For the analysis of SVR12, four studies did not report SVR at
exactly 12 weeks postcompletion of therapy. Instead these studies re-
ported SVR at 13 weeks (study 2), 4-30 weeks (study 8), 12/24 weeks
(study 16), and one did not report the specific time point (study 18).
For all primary publications, intent-to-treat (ITT) analyses were fa-
voured over modified intent-to-treat (mITT) or per-protocol analyses,
where multiple values were available. Breakdown of safety data as-
sociated with real-world treatment with OBV/PTV/r+DSV+RBV was
analysed for all GT1-infected patients, where available; data were
unavailable for those with GT4 infection. Subgroup analyses, such as
patients with or without cirrhosis, or patients with GT1a/b, were cal-
culated only using studies that reported such breakdowns in the initial
publication. For example, it is possible that more than 189 patients
analysed in this study had Child-Pugh B or decompensated cirrhosis;
however, 189 patients were specifically reported to have Child-Pugh B
or decompensated cirrhosis in primary studies, and thus, the SVR rate
for this population was calculated based on 189 patients. Similarly, the
level of patient detail reported varied by primary data source, resulting
in lower patient N available for analysis within each subgroup than
the total N reported. For example, while a total of 5046 GT1 patients
had reported SVR across 18 studies, only five studies (including 535
patients) reported SVR specifically for subtype GT1a, and seven such
studies reported SVR specifically for the GT1b subgroup (including
1750 patients); this limited the subtype-specific analysis for GT1 to a
total of 2285 patients, despite having SVR data for 5046 patients for
GT1 as awhole.

For minority and special populations, patients with end-stage renal
disease (ESRD) were defined as those reported to have stage 4 or 5
chronic kidney disease. The definition of anaemia reported by each
primary publication is unknown, and could fluctuate. We did not define

anaemia, but grouped all cases of anaemia together regardless of pri-
mary definition. For patients with decompensated cirrhosis in study
13 (McCombs et al.), genotype was not reported; it is only known that
those patients (n=129) were treated with either the 2-DAA or 3-DAA
regimens.

2.5 | Role of the funding source

AbbVie sponsored the study, contributed to its design, the collection,
analysis and interpretation of the data, and participated in the writing,
review and approval of the manuscript. All authors had full access to
all the data in the study and had final responsibility for the decision to

submit the publication.

3 | RESULTS

3.1 | Patient population and primary data sources

A total of 5158 patients were treated with OBV/PTV/r+DSV+RBV
across 25 primary publications, encompassing 20 unique cohorts in
12 countries. The patient population had HCV GT1 or GT4 infection
and included those with compensated or decompensated cirrhosis,
prior HCV treatment experience, and with ESRD on dialysis. A major-
ity (n=5046) of patients had HCV GT1, while the remaining 112 had
GT4 infection. Rate of SVR was reported in 19 publications; the raw
SVR rates of each are reported in Figure 1, and additional details are
available in Table S3. Briefly, rates of SVR ranged between 91.5 and
100%, with an overall SVR of 96.8% (95% Cl, 96.3-97.3). Additionally,
1.3% of patients (n=67) had ESRD, 62.8% (n=3240) of patients had
cirrhosis, and 3.7% (n=189) of patients had Child-Pugh B or decom-

pensated cirrhosis.

3.2 | Analysis of sustained virologic response by
patient subgroups

Sustained virologic response by patient subgroups can be seen in
Figure 2. Rate of SVR was 93.8% (95% Cl, 87.8-98.0) for patients with
HCV GT1a (n=535), while those with GT1b (n=1750) or GT4 (n=112)
infection had SVR rates of 97.9% (95% Cl, 97.0-98.9) and 98.9% (95%
Cl, 94.2-100), respectively. Among GT1 patients dichotomized by
prior HCV treatment experience, SVR rates were above 95% in both
groups (Table S5 and S6). SVR rates for those with or without cir-
rhosis were similar for all genotypes and subtypes. The largest differ-
ence observed was in GT1a patients, where those with cirrhosis had
an SVR rate of 93.9% (95% Cl, 89.6-97.3, n=193) compared to 96.5%
(95% Cl, 91.8-99.5, n=125) for those without cirrhosis. Patients with
cirrhosis and subtype 1b infection were the most prevalent across
all cohorts and demonstrated an SVR rate of 98.0% (95% Cl, 96.4-
99.1) across 715 patients. GT1b patients without cirrhosis (n=337)
had a 98.9% (95% Cl, 96.9-100) SVR rate. The published cohort data
included fewer patients with GT4 infection and cirrhosis, of which
breakdown data were only available for 19 patients; 99% (95% ClI,
82.3-100) of them achieved SVR. The rate of response was similar for
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FIGURE 1 Real-world SVR rates from primary studies. Each primary publication that reported SVR is shown here. There were 25 primary
publications used for meta-analysis in this study; only 19 were used to calculate SVR due to cohort overlap or publications that did not report
SVR. Corresponding study details for this figure are shown in Table S3. The 19 SVR values reported in this graph represent 19 unique cohorts
across 12 countries, totalling 5158 patients. The overall weighted SVR value (mean) was 97%. Confidence intervals at a significance level of 0.05

were calculated using Wilson score for binomial proportions
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FIGURE 2 Real-world SVR rates by subgroup. The Freeman-Tukey transformed SVR and corresponding 95% confidence intervals are shown
by patient subgroups; untransformed values are shown for patients with ESRD and CPB/decompensated cirrhosis. Overall SVR rates for GT1
and GT4 patients treated with OBV/PTV/r+DSV+RBV were 97% and 99%, respectively. Large confidence interval spread can be impacted

by relatively few studies reporting SVR data for those individual subgroups, despite relatively high patient numbers, or by insufficient patient
numbers (eg, n=19 for GT4 patients with cirrhosis). Note: the number of patients in each subgroup is based on data from primary publications
that specifically reported breakdowns of SVR by subgroups; thus, subgroup N numbers may not total to overall N numbers. Abbreviations: CPB,
Child-Pugh B cirrhosis; Decomp, decompensated cirrhosis; ESRD, end-stage renal disease; GT, genotype; SVR, sustained virologic response; T,

prior HCV treatment
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noncirrhotic patients with GT4 infection, as 100% (51/51) achieved
SVR. Among patients that received the label-recommended OBV/
PTV/r+tDSV+RBV regimen, 98% (431/440) achieved SVR; in compari-
son, 92% (151/165) of patients treated off-label achieved SVR. Off-
label was defined as patients treated with the OBV/PTV/r+DSV+RBV
regimen for which treatment is not recommended by the USPI or
SmPC. Furthermore, although patients with Child-Pugh B or decom-
pensated cirrhosis are not recommended for treatment with the OBV/
PTV/r+DSV£RBV regimen, those 189 patients with available data
were not included in the off-label treated group; those patients are
discussed separately below.

3.3 | Analysis of safety and adverse events

Overall, in GT1 patients, 3.12% (95% Cl, 2.49-3.90) of 2370 patients
across seven studies experienced at least one serious adverse event
([SAE]; Table 1). Study drug was discontinued by 2.50% (95% Cl, 2.10-
2.96) of the 5170 GT1 patients in which data were available. Drug
discontinuation was the only safety metric where data were available
specifically for patients with GT4 infection. Among 42 patients for
which data were available in this population, there was no discontinu-
ation. For 3440 patients where data were reported, only 0.96% (95%
Cl, 0.68-1.34) of patients experienced hepatic decompensation; of
note, 70% of these 3440 patients had cirrhosis. Overall, the virologic
relapse rate across 3524 GT1-infected patients in nine studies was
1.28% (95% Cl, 0.96-1.70). Twenty-five of 4690 (0.53% [95% Cl 0.36-

0.79]) patients died during treatment or follow-up.

3.4 | Analysis of patients with renal disease or Child-
Pugh B cirrhosis

The OBV/PTV/r+DSV regimen does not require dose modification
for those with ESRD, with or without dialysis,32 and is prescribed
for those patients with concomitant HCV infection. In the analysis,
among two studies that reported patients with ESRD, 97% (65/67)
achieved SVR (Figure 2); 22% (15/67) of those patients experi-
enced anaemia during treatment. In real-world clinical practice,
OBV/PTV/r+DSV-based regimens were also utilized to treat pa-
tients with Child-Pugh B or decompensated cirrhosis, despite their
contraindication in that population. Here, 92% (173/189) of pa-
tients within that population treated with OBV/PTV/r+DSV+RBV
achieved SVR across two studies. Information on the rate of

Event Rate (%) 95% Cl

Virologic relapse 1.28 0.96-1.70
Hepatic decompensation 0.96 0.68-1.34
Drug discontinuation 2.50 2.10-2.96
Serious AEs 3.12 2.49-3.90
Death 0.53 0.36-0.79

hepatic decompensation was only available for 39 patients with
Child-Pugh B cirrhosis, of which only one patient (2.6%) experi-
enced this event.

3.5 | Statistical heterogeneity

Statistical heterogeneity (1?) was low for all SVR meta-analyses except
for patients with GT1 infection and cirrhosis (1?=73.1%), and GT1a
overall (1?=76.9%). For safety analyses, although heterogeneity was
low for meta-analysis of virologic relapse, considerable heterogene-
ity (I?275%) was observed for analyses of anaemia, serious adverse
events, drug discontinuations and hepatic decompensation.

4 | DISCUSSION
Real-world evidence can provide insights into the effectiveness and
safety of therapeutic regimens in a broader patient population and
a more diverse clinical setting. This is critical because it is not unu-
sual for clinical trials to demonstrate higher efficacy than what is ob-
served with real-world experience. Pooled analyses of OBV/PTV/
r£DSV+RBV treatment in phase 3 clinical trials within patients with
HCV GT1a or GT1b infection demonstrated an overall SVR12 rate
of 97%.2%'* The present meta-analysis of real-world data from over
5000 patients demonstrates that OBV/PTV/r+DSV+RBV treatment
resulted in SVR for 96.8% of patients with HCV GT1 or GT4 infection,
confirming similarly high efficacy in phase 3 trials and the real world.

In total, for GT1 patients, neither cirrhosis nor prior HCV treat-
ment experience had statistically significant impact on rate of SVR in
the real-world, recapitulating findings from clinical trials.1%%334 patient
compliance and follow-up are often lower in the real world than in
carefully controlled clinical trials, making virologic failure a bigger risk.
The real-world relapse rate here was still low at just above 1% across
nine studies and over 3500 patients, consistent with the relapse rate
for GT1 patients observed in clinical trials (0.8%).°

Hepatitis C virus Subtype 1b is the most prevalent HCV infection
worldwide, and thus, the largest subset of real-world patients treated
with OBV/PTV/r+DSV+RBV (n=1750) fell into that group. Ninety-
eight per cent of GT1b patients achieved SVR, with no appreciable
difference in effectiveness between those with or without cirrhosis, a
finding consistent with clinical trials in this population.'®!> Recently,
the TURQUOISE-IIl study demonstrated treatment with a RBV-free

X TABLE 1 Real-world safety and adverse
n/N Studies

events®
45/3524 9
33/3440 5
129/5170 12
74/2370
25/4690

AE, adverse event; Cl, confidence interval; HCV, hepatitis C virus; GT, genotype; n, number of event

occurrences; N, total number of patients.

2All patients in this analysis had HCV GT1; 95% Cl calculated with Wilson Score.
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regimen of OBV/PTV/r+DSV led to 100% SVR12 for 60 GT1b patients
with cirrhosis,*” leading to an US Food and Drug Administration (FDA)
and European Medicines Agency (EMA) label change for that popula-
tion. High efficacy was recapitulated here with real-world evidence, al-
though most patients with HCV GT1b infection in this study received
RBV.

Patients with GT1a had a lower SVR rate compared to those with
GT1b or GT4. This is not unexpected; in the era of DAA-based HCV
therapies, patients with HCV GT1a have been more difficult to cure
than those with GT1b and GT4, primarily due to the development of
resistance.>® Additionally, the presence of cirrhosis had a larger impact
on SVR rate for GT1a than for GT1b or GT4; those with GT1a infection
and cirrhosis had an overall SVR rate of more than 2% lower than their
counterparts without cirrhosis. Nonetheless, the SVR of patients with
GT1a infection, regardless of cirrhosis status, remained high (294%).

Similar to the findings in GT1b, patients with GT4 infection
achieved very high rates of SVR with minimal impact of cirrhosis sta-
tus on effectiveness. One limitation of this study was the relatively low
number of GT4-infected patients with available data (n=70), especially
those with cirrhosis (n=19). With limited analysis within this popula-
tion, GT4-specific safety data could not be reported for OBV/PTV/
r+DSV+RBV. Historically, GT4-infected patients have very high rates

of SVR in clinical trials,”7-%?

which align with the SVR rate observed
in the real-world population, despite the small number of patients
available for analysis here.

Other factors that influence patients’ ability to achieve SVR are
serious adverse events (SAEs), especially those leading to drug discon-
tinuation. Within the two placebo-controlled clinical trials designed to
study safety, the reported rates of SAEs for patients treated with OBV/
PTV/r+DSV+RBV were 2.3 and 2.6 per cent.>*%* Here, the observed
rate across seven studies was similar, at just above 3%, despite a high
percentage of cirrhotic patients. Notably, the rate of drug discontinua-
tion remained low (2.5%) within a population of over 5000 patients. A
low death rate was also observed (0.5%) considering the high percent-
age of patients with cirrhosis. While mortality was a reported outcome
for nearly 4700 patients, high variation in follow-up time between
studies made it difficult to determine whether deaths occurred during
treatment and the standard 12-week post-treatment period of clinical
trials, or during extended 24- to 36-week post-treatment follow-up
periods observed in some studies.

Although the presence of cirrhosis had little impact on the ef-
fectiveness of OBV/PTV/r+tDSV+RBV, hepatic decompensation is an
added risk for patients in that population. Estimated rates of annual
hepatic decompensation for patients with compensated cirrhosis are
5%-7% overall,***! with the potential for higher rates among those
undergoing treatment with DAAs.*? Less than 1% rate of hepatic de-
compensation was observed across more than 3400 patients within
cohorts that reported this event, suggesting that treatment of GT1
patients with OBV/PTV/r+DSV+RBV does not increase risk for de-
compensation. Documented manifestations of decompensation were
available for 23 patients; there were eight patients with variceal bleed-
ing, eight with ascites, six with hepatic encephalopathy and one pa-
tient that exhibited multiple signs. It is important to note that while
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most studies did not report specific event rates for cirrhotic patients,
about 70% of these 3440 patients had cirrhosis (some with decom-
pensated cirrhosis, despite contraindication), meaning the true rate of
hepatic decompensation in the cirrhotic subpopulation could be closer
to 1.37% (or slightly higher, depending on subsequent follow-up), as-
suming all patients that experienced decompensation had cirrhosis.
The potential for drug-induced liver damage cannot be ruled out, par-
ticularly for patients whose decompensation is reversed upon drug
discontinuation, which could occur in rare cases of decompensation
events among those patients without a history of cirrhosis. However,
based on a follow-up time of 24-36 weeks, either of the calculated
rates of decompensation is in line with, if not below, the naturally ex-
pected rate of decompensation for cirrhotic patients. This real-world
finding is supported by a meta-analysis of cirrhotic patients in clini-
cal trials with OBV/PTV/r+DSV+RBV, where a decompensation rate
of only 1.2% was reported within a population of 1066 Child-Pugh A
cirrhotic patients.*®

Of special interest are populations such as HCV-infected patients
with renal impairment and stage 4 or 5 chronic kidney disease (CKD)
on dialysis. OBV/PTV/r+tDSV+RBV is recommended for use in pa-
tients with ESRD because it does not require dose modification for
patients with any degree of renal impairment,®? unlike sofosbuvir-
containing regimens that are not recommended in this patient pop-
ulation.*** The real-world SVR rate for patients with stage 4 or 5
chronic kidney disease, including those on dialysis, was similar to the
combined SVR rate in all patient subgroups (97%), and nearly identi-
cal to that demonstrated in phase 3 clinical studies for patients with
ESRD.*” Additionally, the rate of anaemia in this population, observed
here, is within the range generally reported for patients with ESRD
(~20%-50%).%34?

Of great clinical importance is new, emerging real-world evidence
that demonstrates significantly higher SVR rates for patients treated
with the label-recommended regimen of OBV/PTV/r+DSV+RBV,*°
which could serve to help increase real-world SVR rates even further
for patients treated off-label. This was supported by findings from this
meta-analysis, which demonstrated that those treated with the label-
recommended regimens had a 98% SVR rate, compared to 92% when
there was deviation from the label. Nonetheless, even in the current
treatment landscape, the real-world SVR rate for patients treated with
the 2-DAA or 3-DAA regimens was high, regardless of genotype and
historic negative predictors such as cirrhosis or prior treatment expe-
rience. Moreover, the rates of virologic relapse, hepatic decompensa-
tions, SAEs and drug discontinuations were approximately the same
as previously demonstrated in clinical trials, or lower than expected.

Limitations of this analysis included the level of detail reported in
each primary publication, as well as differing definitions of endpoint
reporting between primary publications, resulting in different pa-
tient numbers available for meta-analysis per endpoint. In addition,
not all studies reported SVR outcomes as ITT but some only a mod-
ified ITT (see Tables S3 and S4), and many of the studies were not
available as full publications, only as posters, allowing only limited
analyses from some cohorts. Furthermore, meta-analyses have an

inherent degree of heterogeneity, usually assumed to be sampling
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error; however, variability in study design and outcome reporting
can also impact data heterogeneity. In this meta-analysis, many of
the safety outcome analyses had considerable heterogeneity as
measured by the I? statistic; much of the observed heterogeneity
seen within safety outcomes can likely be attributed to the small
number included studies, and variability in results and reporting
between studies. Given that these primary studies were real-world
observational cohorts, underlying differences in patient charac-
teristics, study design and methods may have also contributed to
statistical and clinical heterogeneity; however, such heterogeneity
is difficult to evaluate due to lack of detailed available data from
each individual source. In this study, only the SVR analyses of GT1a
patients and GT1 patients with cirrhosis exhibited considerable het-
erogeneity (1°250%). However, the results for SVR12 (particularly
for GT1-infected patients) can be considered robust, as they include
more than 5000 patients, and the associated confidence intervals
had narrow ranges.

In summary, the present meta-analysis of real-world data for OBV/
PTV/r+DSV+RBV treatment of patients with HCV GT1 or 4 infection
from over 5000 patients demonstrated high effectiveness and a safety

profile similar to that observed in phase 3 clinical studies.
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