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Background: Hepatorenal syndrome type 1 (HRS-1) is an uncommon, rapidly progressing,
potentially fatal renal failure if left untreated. Terlipressin is a vasopressin analog that is first-line
therapy in combination with albumin for treatment of HRS-1 in countries outside of North
America. In two previous Phase III clinical trials, terlipressin showed favorable effects on
improvement in renal function compared with placebo, however, neither study showed a
significant between-group difference in the primary end point. CONFIRM (NCT02770716) is
an ongoing clinical trial designed to address operational challenges observed in the previous
studies by using a novel, more clinically relevant primary end point than the previous studies.
Methods: This Phase III, randomized, double-blind, multicenter study is expected to enroll
about 300 patients at approximately 70 sites in the US and Canada. Patients with cirrhosis
and ascites demonstrating renal impairment via rapidly progressive worsening of serum
creatinine (SCr) level (=199 umol/L [>2.25 mg/dL] with a trajectory of SCr doubling over
2 weeks) are randomized 2:1 to receive either terlipressin 1 mg every 6 hrs as an IV bolus
injection or placebo. The design of the study is generally similar to previous terlipressin
prospective studies in the setting of HRS-1. A key feature differentiating this study from the
previous ones centers around a novel, multi-component efficacy variable that extends beyond
the traditional outcome of improvement in renal function to include durability of treatment-
related effects on renal replacement therapy (RRT) requirements and survival. To meet
criteria for the primary efficacy end point in CONFIRM, patients must show not only HRS
reversal confirmed by two SCr values <1.5 mg/dL, but also survive, without RRT, for at least
10 days after achieving it.

Conclusion: Data from this pivotal study will demonstrate whether terlipressin treatment
is effective as measured by a new, clinically meaningful, multi-component primary efficacy
end point.

Keywords: acute kidney injury, end-stage liver disease, renal insufficiency, vasoconstrictor
agents, vasopressin

Introduction

Hepatorenal syndrome type 1 (HRS-1) is an uncommon, serious, potentially rever-
sible, rapidly progressing renal failure that mainly occurs in patients with advanced
liver cirrhosis and circulatory dysfunction;'™ it can be rapidly fatal without
treatment.'> Currently, there is no approved treatment for HRS-1 in North
America. Terlipressin, a synthetic vasopressin analog that acts as a splanchnic
vasoconstrictor primarily via vascular vasopressin-1 receptors,® is recommended
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as first-line therapy where it is available.” Although it is
approved for the treatment of HRS-1 in many countries in
Europe, Asia, and Latin America, it has not yet received
approval for use in the United States or Canada. Given that
terlipressin is not yet available in North America, the
American Association for the Study of Liver Diseases
recommends the use of albumin infusion plus administra-
tion of vasoactive drugs such as octreotide and midodrine
for patients with HRS-1; norepinephrine can also be con-
sidered for patients in an intensive care unit setting.®
While there have been many single-center prospective

studies reported to date,” "'

relatively few prospective,
randomized, controlled, multicenter studies assessing the
safety or efficacy of terlipressin in the setting of HRS-1
have been conducted.” " The two largest previous studies
were the OT-0401 study (n=112; NCT00089570)'% and the
“Randomized, placEbo-controlled, double-blind study to
confirm the reVERSal of hepatorenal syndromE type 1
with terlipressin” (REVERSE; n=196; NCT01143246)."
The CONFIRM Study (A Multi-Center, Randomized,
Placebo Controlled, Double-Blind Study to Confirm
Efficacy and Safety of Terlipressin in Subjects With
Hepatorenal Syndrome Type 1), currently being conducted
in North America, is the third and largest-ever prospective
multicenter trial to assess the safety and efficacy of terli-
pressin in patients with HRS-1. The protocol for
CONFIRM was based on results and observations from
the previous studies; it was developed, in part, to satisfy
regulatory requirements for approval in North America. It
was also designed to mitigate the clinical trial operational
challenges encountered in the previous prospective studies
that may have influenced the results of those trials. A key
feature of the CONFIRM study design is the inclusion of a
novel, multi-component primary efficacy end point that
incorporates not only improvement in renal function (ie,
HRS reversal), but also the durability of the improvement,
renal replacement therapy (RRT) requirements, and survi-
val. This report describes the end point methodology for
CONFIRM, and the rationale for the multi-component
primary efficacy measure chosen for the study.

Overview Of Study Methodology

And Primary End Point

CONFIRM (NCT02770716) is a Phase III study investi-
gating the effects of intravenous (IV) terlipressin for the
treatment of HRS-1. It is expected to enroll a total of 300
patients at approximately 70 sites in the United States and

Canada. The protocol was approved by the institutional
review board and/or independent ethics committee at each
study site, and the study is being conducted in accordance
with the International Council for Harmonisation Good
Clinical Practice guidelines,'® the Declaration of
Helsinki,'> and all applicable regulatory guidelines.
Written informed consent will be obtained from each
patient or a legally authorized representative prior to
enrollment in the study.

The parallel-group study design of CONFIRM is sub-
stantially similar to that of REVERSE (Figure 1).'®
CONFIRM patients are required to be at least 18 years
of age, have a diagnosis of cirrhosis and ascites, and
demonstrate rapidly progressive worsening of renal func-
tion to a serum creatinine (SCr) level of >199 pmol/L
(>2.25 mg/dL), with a trajectory for SCr to double over
2 weeks, as determined using the same nomogram as
REVERSE.'® Exclusion criteria for CONFIRM are con-

12,16 with a few

sistent with the previously reported studies,
exceptions. Importantly, unlike in the previous studies,
patients with one or more events of large-volume para-
centesis of >4 L within 2 days of randomization, and those
with transjugular intrahepatic portosystemic shunt within
30 days of randomization are excluded from CONFIRM;
patients with microhematuria in the setting of urinary
catheterization and those receiving octreotide and mido-
drine up to the time of enrollment are eligible for
CONFIRM. The study population in CONFIRM is con-
siderably larger than in either of the previous studies, with
a larger proportion of patients being randomized to terli-
pressin (2:1 ratio for terlipressin versus placebo) than in
the prior studies (1:1 ratio for terlipressin versus placebo).
Based on a 2:1 randomization ratio of terlipressin to pla-
cebo, and an interim analysis conducted after 50% of the
patients completed study Day 14 or discharge, the planned
sample size of 300 patients will provide 90% power to
detect a statistically significant difference in verified HRS
reversal between the groups, as determined by two con-
secutive SCr values <133 pumol/L (<1.5 mg/dL) at least 2
hrs apart while on treatment (ie, <24 hrs after the final
dose of study drug) by Day 14 or discharge. Also, unlike
in the previous studies, patients who experience reversible
peripheral or skin ischemia in CONFIRM may continue to
study drug after appropriate dose adjustment at the inves-
tigator’s discretion. An overview of key differences
between CONFIRM and the previous prospective studies

of terlipressin in patients with HRS-1 is shown in Table 1.
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Figure | CONFIRM study design. Copyright © 2012. Dove Medical Press. Adapted from Boyer TD, Medicis ), Pappas SC, Potenziano ], Jamil K. A randomized, placebo-
controlled, double-blind study to confirm the reversal of hepatorenal syndrome type | with terlipressin: the REVERSE trial design. Open Access | Clin Trials. 2012;4:39—49.'¢

Abbreviation: R, randomization.

The key feature differentiating CONFIRM from previous
studies is the novel, multi-component primary end point—
referred to as “verified HRS reversal’—chosen for
CONFIRM. Patients must achieve all three specific compo-
nents in order to meet the primary end point. This multi-
component end point extends beyond the traditional study
end point of HRS reversal, based on SCr alone, to include
additional components of RRT and survival for confirmation
of clinically meaningful benefits associated with terlipressin
treatment. RRT is defined as any procedure to replace non-
endocrine kidney function, including intermittent hemodia-
lysis, ultrafiltration, continuous hemofiltration and hemodia-
lysis, peritoneal dialysis, and other dialysis and filtration
techniques. CONFIRM is the first prospective, controlled
study to include these additional components as part of a
primary measure of efficacy. Specifically, the primary effi-
cacy measure for this study is defined as the percentage of
patients with verified HRS reversal, as determined by two

consecutive SCr values <133 umol/L at least 2 hrs apart

while on treatment; once verified reversal is achieved,
patients must also remain alive without RRT for at least 10
days in order to meet criteria for the primary study end point
(Figure 2). The first component of this end point, HRS
reversal, allows for a second (confirmatory) SCr value to be
obtained as soon as 2 hrs after the first value, unlike the
previous studies, which required up to 48 hrs for the second
confirmatory SCr value. This shorter, more clinically feasible
2 hrs window is long enough to indicate that the first labora-
tory value is not spurious and is indeed reflective of treat-
ment-related improvement in renal function, while
minimizing the risk of dropouts due to patients being dis-
charged from the hospital before the second SCr value can be
obtained. So, the first component of the end point shows
robust improvement in renal function as indicated by reversal
to <133 pumol/L (<1.5 mg/dL), and the second component
(avoidance of RRT for at least 10 days) emphasizes the
durability of this improvement in renal function. RRT is an

invasive and costly procedure and carries its own risks; thus,
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Component

The purpose of the
multi-component primary
end point of “verified” HRS
reversal is to show robust,
durable improvement in
renal function that leads
to meaningful clinical
benefits (ie, survival
without RRT)?

Component

Component

GO

Percentage of patients Robust Improvement in Renal
with 2 SCr values of Function Two SCr values instead

< < of one, to show that the improvement
s1 33_ pmol/L (£1.5 mg/dL) _ in renal function as measured by
obtained at least 2 hours SCr concentrations is not a chance
apart while on treatment

occurrence but is confirmed by
by day 14 or discharge® a second SCr measurement

Reduced Need for RRT

) Underlines the durability of

Without RRT at improvement in renal function.

day 10 after verified — Shows that not only is the renal failure

HRS reversal of HRS reversed, but it remains
reversed and patients do not require
any RRT for at least 10 days

Short-term Survival Benefit

Alive at day 10 after Durable improvement and restoration

'Io verified HRS reversal __ of renal function leads to a meaningful
® clinical benefit, as exhibited by

short-term survival

Figure 2 Overview of the multi-component primary end point in CONFIRM. *Verified reversal is assessed as percentage of patients achieving this end point on terlipressin
vs placebo; open-label albumin is administered in both treatment groups. “Treatment period is up to Day 14 or discharge, whichever comes first.
Abbreviations: HRS, hepatorenal syndrome; RRT, renal replacement therapy; SCr, serum creatinine.

avoiding this procedure for at least 10 days after achieving
the second confirmatory SCr is a clinically meaningful mea-
sure of efficacy. The third component is survival for at least
10 days beyond the date of the second confirmatory value.
Even though HRS-1 is one of the many complications of
cirrhosis, and these patients often have other comorbidities
that impact survival (eg, esophageal variceal hemorrhage,
hepatic encephalopathy), a requirement that a study patient
must survive for at least 10 days as part of the primary end
point underscores the effect of the treatment on this key
clinical outcome. Altogether, these three components of the
primary end point result in a clinically meaningful, robust
end point (Figure 2) by requiring that the treatment-related
improvement in renal function be durable enough to have a
significant impact on patient morbidity and mortality.

Discussion

The CONFIRM study was designed to address the operational
difficulties encountered in the previous placebo-controlled
Phase III studies of terlipressin. These operational challenges
affected the results of those studies.'>'* The primary efficacy
end points in OT-0401 and REVERSE required that patients
achieve SCr values <133 pmol/L (<1.5 mg/dL) on two occa-
sions up to 48 hrs apart. The rationale was that the relatively

long 48 hrs window for obtaining the confirmatory SCr value
of <133 pmol/L (<1.5 mg/dL) after a first value would clearly
establish that the study treatment resulted in a durable
improvement in renal function, and that the potential con-
founding associated with spurious results and/or variability
among study laboratories would be minimal. However,
because of the standard clinical practices at the time those
studies were conducted, some study patients were discharged
from the hospital soon after the first SCr value <133 pmol/L
(<1.5 mg/dL) was achieved and before the second (ie, 48 hrs
confirmatory) SCr value was obtained. CONFIRM has a
much shorter window to collect the second confirmatory
SCr, which should reduce the risk of losing patients before
the second SCr value is obtained. Importantly, in addition to
the inclusion of the assessment of durability in renal function
reflected by improvement in SCr, the CONFIRM multi-com-
ponent primary efficacy end point, “verified HRS reversal,”
incorporates two of the most important, clinically meaningful
outcomes in patients with HRS-1. The additional components
of the end point go beyond renal function to show that not only
is renal failure of HRS reversed with terlipressin treatment,
but it remains reversed and results in patient survival for at
least 10 days without requiring RRT after treatment is
discontinued (Figure 2).
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There are other key differences between the design of
CONFIRM and the previous Phase III studies of terlipressin
(see Table 1). In REVERSE, study discontinuation was
required for patients experiencing any ischemic event.'*!'®
In CONFIRM, patients who experience cardiac or mesen-
teric ischemia will be discontinued from the study, but those
experiencing a reversible peripheral or skin ischemic
adverse event will be allowed to continue. Also, because
new diagnostic criteria for HRS eliminate the strict 221
umol/L (2.5 mg/dL) SCr threshold in lieu of changes over
time,'” the inclusion criteria for participation in CONFIRM
were modified such that the threshold for the second SCr
value is 199 umol/L (2.25 mg/dL), rather than 221 umol/L
(2.5 mg/dL) as in previous studies.

The potential limitations to the use of SCr as a measure
of renal function in this setting should be recognized.
Although a 2 hrs window for verification of HRS reversal
was deemed sufficient to meet regulatory requirements for
approval in North America, it is possible that increases in
SCr levels may have been delayed and/or were undetect-
able within the 2 hrs window used for verification of HRS
reversal in the current study. Additionally, accurate SCr
levels are dependent on steady-state glomerular filtration
rate, and may be nonspecific to the chronic kidney disease
process.'® Future approaches should include biomarkers
that can confirm HRS reversal.

Conclusion

CONFIRM is the largest prospective, randomized clinical
trial ever conducted in patients with HRS-1 as defined by
rigorous inclusion and exclusion criteria. The novel, multi-
component primary end point of “verified HRS reversal”
chosen for this study was developed based on observations
from the previous large prospective trials of terlipressin in
this setting, along with guidance from regulatory health
authorities. This end point includes requirements to satisfy
the need for both an easy-to-obtain, commonly used mea-
sure of HRS treatment efficacy in everyday clinical prac-
tice (durable, clinically meaningful change in SCr) and the
more robust evidence to demonstrate treatment-related
benefits in clinical outcomes (reduction in RRT and
improved patient survival) to support regulatory approvals.

Abbreviations

HRS, hepatorenal syndrome; HRS-1, HRS type 1; IV, intra-
venous; REVERSE, Randomized, placEbo-controlled, dou-
ble-blind study to confirm the reVERSal of hepatorenal

syndromE type 1 with terlipressin; RRT, renal replacement
therapy; SCr, serum creatinine.
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