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1. Introduction
1.1 Indication
Applicant’s Position: Hepatocellular Carcinoma
Nivolumab as a single agent is indicated for the treatment of patients with hepatocellular
carcinoma who have been previously treated with sorafenib.
This indication is approved under accelerated approval based on tumor response rate and
duration of response. Continued approval for this indication may be contingent upon
verification and description of clinical benefit in a confirmatory trial(s).

1.2 Purpose of the Meeting
FDA’s Position:
FDA Oncology has consistently evaluated products and indications approved under the
accelerated approval regulations over the years. This particular evaluation of anti PD-1/PD-L1
antibodies occurred due to the unprecedented level of drug development in this space in which
there were many accelerated approvals. We found that there were a number of supplemental
biologics license applications (sBLAs) which received accelerated approval, but subsequent
confirmatory trial(s) have not verified clinical benefit. Therefore, OOD and OCE is convening the
Oncologic Drugs Advisory Committee (ODAC) to highlight six applications in this position. The
committee will be briefed on the status and results of confirmatory clinical studies for these six
applications and hear about any ongoing and planned trials. The FDA is seeking the committee’s
advice on next steps for each product including whether the indications should remain on the
market while additional trial(s) are conducted.
The purpose of this meeting is to obtain the advisory committee’s input regarding the status of
the accelerated approval of nivolumab as a single agent for patients with hepatocellular
carcinoma (HCC) who have been previously treated with sorafenib. FDA requests this discussion
in light of the changing landscape of hepatocellular carcinoma (HCC) given the May 29, 2020,
approval of atezolizumab in combination with bevacizumab for patients with unresectable or
metastatic hepatocellular carcinoma who have not received prior systemic therapy, and the
results of randomized Study CheckMate 459 (Study CA209459), which did not demonstrate
statistical significance for an improvement in overall survival when nivolumab was compared to
sorafenib in the first-line (systemic) setting.
FDA granted accelerated approval to nivolumab for the post-sorafenib indication in 2017 based
on an observed response rate of 14.3% (9.2, 20.8) in 154 patients with 91% of responding
patients having a response of 6 months or longer and 55% having responses of 12 months or
longer in Study CheckMate-040 (a single arm study). Per product labeling, Study CheckMate040 enrolled patients with Child-Pugh A liver function and excluded patients with clinically
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significant ascites.
Subsequently, the Applicant conducted Study CheckMate-459, a randomized controlled trial of
nivolumab versus sorafenib as a first-line treatment in patients with advanced hepatocellular
carcinoma. The primary test of OS did not reach statistical significance [observed HR 0.85 (0.721.02), p-value 0.0752]. In addition, the treatment landscape of HCC has changed with another
anti-PD-(L)1 antibody (atezolizumab when combined with bevacizumab) demonstrating overall
survival benefit in the first-line setting.
This current indication for nivolumab in the post-sorafenib setting should be considered in the
context of a modest effect on ORR, unsuccessful randomized trial (CheckMate-459) in the firstline setting and changing landscape of the treatment of HCC following the approval of
atezolizumab in combination with bevacizumab.
In conclusion, the clinical benefit of nivolumab for the treatment of patients with hepatocellular
carcinoma who have been previously treated with sorafenib has not been confirmed, as results
from the confirmatory CheckMate459 trial did not meet statistical significance. Should the
indication for nivolumab for the second-line (post sorafenib) treatment of hepatocellular
carcinoma be maintained pending final results of one of the Applicant’s ongoing randomized
controlled trials in HCC?

2. Efficacy
2.1 Description of Clinical Setting
Globally, liver cancer is the sixth most common cancer. The incidence has been increasing, with
905,677 new cases diagnosed worldwide in 2020.1 It is the third leading cause of cancer-related
death with 830,180 deaths worldwide in 2020. In the United States, there were an estimated
42,810 new liver cancer cases, including liver and intrahepatic biliary duct cancer, and an
estimated 30,160 deaths in 2020.2
Hepatocellular carcinoma (HCC), the most common type of liver cancer, is an aggressive tumor
associated with poor prognosis. Given its asymptomatic nature in the early stages, HCC is mostly
identified late, often leading to incurable clinical situations. Approximately 80% of HCC patients
are diagnosed at advanced stages when curative therapies are no longer an option, and the
proportion of patients with relapse or development of de novo tumors and progression to
advanced stages remains high (>70% at 5 years) in the setting of underlying cirrhosis.3,4
There is growing evidence to suggest that HCC can be considered an immunogenic tumor.5
Immunotherapeutic approaches have demonstrated clinical efficacy in several advanced cancer
types, including HCC.6 Agents targeting the PD-1/PD-L1 and CTLA-4 pathways have shown clinical
benefit in several types of cancer, including HCC, and these immune checkpoint blockade
therapies are currently approved for the treatment of a broad range of tumor types.
The FDA-approved treatments for HCC are in Table 2.1-1:
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Table 2.1-1: Summary of Treatment Armamentarium Relevant to Indication
Product (s)
Name

Relevant
Indication

Year of
Dosing/
Efficacy
Important Safety
Approval
Administration
Information
and Tolerability
& Type of
Issues
Approval *
FDA-Approved Treatments: Unresectable HCC previously untreated with systemic therapy

Other
Comments

Sorafenib

Patients with
unresectable
HCC

2007; Full
Approval

400 mg orally
BID

Sorafenib vs
placebo- mOS
(mos) 10.7 vs
7.9; HR: 0.69
(95% CI: 0.55,
0.87)

-

Lenvatinib

First-line
treatment of
patients with
unresectable
HCC

2018; Full
Approval

12 mg for
patients greater
than or equal to
60 kg or 8 mg
for patients less
than 60 kg

Atezolizumab +
Bevacizumab

Patients with
unresectable or
metastatic HCC
who have not
received prior
systemic
therapy

2020; Full
Approval

Atezolizumab
1,200 mg IV,
followed by 15
mg/kg of
bevacizumab on
the same day,
Q3W

Lenvatinib vs
sorafenib- mOS
(mos): 13.6 vs
12.3; HR: 0.92
(95% CI: 0.79,
1.06)
mPFS (mos): 7.3
vs 3.6; HR: 0.65
(95% CI: 0.56,
0.77)
ORR (per RECIST
1.1): 19% (15%,
22% vs 7% (4%,
9%)
Atezolizumab/
bevacizumab vs
sorafenib- mOS
(mos): NE vs
13.2; HR: 0.58
(95% CI: 0.42,
0.79)
mPFS (mos): 6.8
vs 4.3; HR: 0.59
(95% CI: 0.47,
0.76)
ORR (per RECIST
1.1): 28% (23%,
33% vs 19% (7%,
17%)

Antiangiogenic
class effects
including
bleeding
(Warning for
hemorrhage).
See W&P/ AEs
(USPI)7
Antiangiogenic
class effects
including
bleeding
(Warning for
hemorrhagic
events). See
W&P/ AEs
(USPI)8

Antiangiogenic
class effects
including
bleeding
(Warning for
hemorrhage);
IMAEs, including
immunemediated
hepatitis; see
W&P/ AEs
(USPI)9,10

An
evaluation
for the
presence
of varices
is
recommen
ded within
6 months
of initial of
bevacizum
ab in
patients
with HCC

Antiangiogenic
class effects
including
bleeding
(Warning for
hemorrhage);
Boxed warning
hepatotoxicity;
see W&P/ AEs
(USPI)11

-

FDA-Approved Treatments: Previously Treated HCC Patients
Regorafenib

Patients with
HCC who have
been
previously
treated with
sorafenib

2017; Full
approval

160 mg orally,
QD for the first
21 days of each
28-day cycle

Regorafenib vs
placebo- mOS
(mos): 10.6 vs
7.8; HR: 0.63
(95% CI : 0.50,
0.79)
mPFS (mos): 3.4
vs 1.5; HR: 0.43
(95% CI: 0.35,
0.52)
ORR (per RECIST
1.1): 7% vs 3%

Any Grade AEs:

Approval
based on
noninferiority
to
sorafenib
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Product (s)
Name

Nivolumab

Pembrolizumab

Cabozantinib

Ramucirumab

Relevant
Indication

Patients with
HCC who have
been
previously
treated with
sorafenib

Patients with
HCC who have
been
previously
treated with
sorafenib

Patients with
HCC who have
been
previously
treated with
sorafenib

Patients with
HCC who have
an AFP of
≥400 ng/mL
and have been
treated with
sorafenib

Year of
Approval
& Type of
Approval *

Dosing/
Administration

2017;
Accelerated
Approval

240 mg Q2W or
480 mg Q4W, IV

2018;
Accelerated
approval

2019; Full
approval

2019; Full
approval

200 mg Q3W, IV

60 mg QD
without food
until disease
progression or
unacceptable
toxicity

8 mg/kg IV Q2W

Efficacy
Information

ORR (per RECIST
1.1): 14%
DOR, range
(mos): 3.2 51.1+
≥ 6 mos: 91%
≥12 mos: 59%
≥24 mos: 32%

ORR (per RECIST
1.1): 17%
DOR:
≥ 6 mos: 89%
≥12 mos: 56%

Cabozantinib vs
placebo- mOS
(mos): 10.2 vs
8.0; HR: 0.76
(95% CI: 0.63,
0.92)
mPFS (mos): 5.2
vs 1.9; HR: 0.44
(95% CI: 0.36,
0.52)
ORR (per RECIST
1.1): 4% vs <1%
Ramucirumab vs
placebo- mOS
(mos): 8.5 vs 7.3;
HR: 0.71 (95% CI:
0.53, 0.95)
mPFS (mos): 2.8
vs 1.6; HR: 0.45
(95% CI: 0.34,
0.60)
ORR (per RECIST
1.1): 4.6% vs
1.1%

Important Safety
and Tolerability
Issues

Other
Comments

92.5%
Any Grade SAEs:
10.7%
IMAEs, including
immunemediated
hepatitis and
hepatotoxicity;
see W&P/ AEs
(USPI)12
Any Grade AEs:
77.3%
Any Grade SAEs:
9.1%
IMAEs, including
immunemediated
hepatitis and
hepatotoxicity;
see W&P/ AEs
(USPI)13
Any Grade AEs:
73.1%
Any Grade SAEs:
15.4%
Antiangiogenic
class effects
including
bleeding
(Warning for
hemorrhage);
See W&P/ AEs
(USPI)14
Any Grade AEs:
94%
Any Grade SAEs:
17.6%
Antiangiogenic
class effects
including
bleeding
(Warning for
hemorrhage);
Consistent with
known profile for
ramucirumab
monotherapy
(USPI)15
Any Grade AEs:
71.5%

-

-

AFP ≥ 400
ng/mL
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Product (s)
Name

Nivolumab +
Ipilimumab

Relevant
Indication

Patients with
HCC who have
been
previously
treated with
sorafenib

Year of
Approval
& Type of
Approval *

Dosing/
Administration

2020;
Accelerated
Approval

Nivolumab 1
mg/kg Q3W
with ipilimumab
3 mg/kg x4
doses, followed
by nivolumab
240 mg Q2W or
480 mg Q4W, IV

Efficacy
Information

ORR (per RECIST
1.1): 33%
DOR, range
(mos): 4.6 30.5+
≥ 6 mos: 88%
≥12 mos: 56%
≥24 mos: 31%

Important Safety
and Tolerability
Issues
Any Grade SAEs:
10.1%
IMAEs; see
W&P/ AEs
(USPI)12, 16

Other
Comments

-

Any Grade AEs:
93.9%
Any Grade SAEs:
22.4%

*Accelerated approval or full approval
Abbreviations: AFP - alpha fetoprotein, BID - twice daily, CI - confidence interval, DOR - duration of response, HCC hepatocellular carcinoma, HR - hazard ratio, IMAEs - immune mediated adverse events, IV - intravenous, mos - months, mOS median overall survival, mPFS - median progression-free survival, NE - not evaluable, ORR - objective response rate, PO - oral,
QD - once daily, Q#W - once every # weeks, RECIST - Response Evaluation Criteria in Solid Tumors, SAE - serious adverse event,
USPI - United States Prescribing Information, W&P - Warnings & Precautions

The Applicant’s Position:
The treatment landscape for patients with HCC has evolved with newer agents approved in the
first-line (1L) and second-line (2L) advanced setting over the past few years. Despite recent
approvals in the 1L setting, sorafenib is expected to remain the preferred treatment choice for
at least 20% of patients with HCC due to considerations related to toxicity and
comorbidities.21,23,24 Physicians need to assess each HCC patient on an individual level, based on
their specific disease and patient characteristics, to determine the optimal treatment in
consideration of the risk/benefit profiles of the FDA-approved options. An unmet medical need
is expected to remain for HCC patients in the post-sorafenib setting, especially those with
comorbidities and toxicities to certain treatments. Nivolumab should remain FDA-approved as a
treatment option for these patients and allow physicians the opportunity to make a risk/benefit
assessment on the use of nivolumab based on a patient’s individual needs.
The combination of atezolizumab + bevacizumab was approved on 29-May-2020 for the
treatment of patients with unresectable or metastatic HCC who have not received prior
systemic therapy. Patients in the Phase 3 IMBRAVE-150 study, evaluating atezolizumab +
bevacizumab in unresectable HCC, were required to have none of the following: variceal
bleeding within 6 months prior to treatment, untreated or incompletely treated varices with
bleeding, platelet count <75,000 or a high risk of bleeding. Despite these restrictions, there was
a higher incidence of bleeding/hemorrhage (25.2% vs 17.3%), and 5 events of fatal bleeding
were recorded in the combination group, as compared with 1 in the sorafenib group. The use of
bevacizumab, which includes a Warning for hemorrhage in the USPI, may increase the risk of
bleeding in patients with HCC; therefore, patients should be screened for the presence of
esophageal varices or other risk factors for serious bleeding prior to treatment with
atezolizumab+bevacizumab.10 Section 5 of the bevacizumab USPI further states there is a lack of
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clinical data to support the safety of bevacizumab in patients with variceal bleeding within 6
months prior to treatment, untreated or incompletely treated varices with bleeding, or high risk
of bleeding because these patients were excluded from the clinical trials of bevacizumab in
HCC. Serious adverse events (SAEs) were also more frequent with atezolizumab + bevacizumab
(38%) compared to sorafenib (30.8%). 17,18 There is also no clinical data on the safety of
atezolizumab+ bevacizumab in patients with Child-Pugh B cirrhosis. Patients with Child-Pugh B
presence of varices or conditions associated with a high risk of bleeding, may be considered less
appropriate for atezolizumab+bevacizumab.19
For those patients not considered to be appropriate candidates for atezolizumab +
bevacizumab by their treating physicians, sorafenib remains an important alternative 1L
treatment option. The Phase 3 SHARP study, evaluating sorafenib in advanced HCC, enrolled a
broader population compared to the IMBRAVE-150 study, with patients with ECOG 0-2, platelet
count >60,000, without a requirement for an esophagogastroduodenoscopy to screen for
varices.20 Based on a prospective observational registry of HCC patients treated with sorafenib
(GIDEON Study), 21% (n=666/3202) of patients have Child-Pugh B cirrhosis.21 The safety profile
of sorafenib was similar in both Child-Pugh A and Child-Pugh B patients, with similar rates of
AEs and treatment related AEs leading to discontinuation.21 In the National Comprehensive
Cancer Network (NCCN) guidelines, sorafenib is a preferred regimen to treat Child-Pugh B7
patients, in addition to Child-Pugh A, while the atezolizumab + bevacizumab combination is only
recommended for those considered Child-Pugh A.22 The sorafenib USPI includes a Warning for
increased risk of bleeding; however, the rates of bleeding from esophageal varices (2.4% and
4%) and of bleeding with a fatal outcome from any site (2.4% and 4%) were similar in patients
that received sorafenib and those receiving placebo, respectively, in the SHARP study.
A significant number of HCC patients have esophageal varices (52% [n=78/150]23 -63%
[n=730/1153])24 and Child-Pugh B cirrhosis (21% [n=666/3202]21), and these patients may
tolerate sorafenib better than atezolizumab + bevacizumab. Therefore, a population of HCC
patients remains for which treatment with sorafenib is still relevant despite the approval of
atezolizumab + bevacizumab.
Based on external US claims and electronic health record data (data cut-off: Jan-2020 to Nov2020), it is estimated that 22% (n=724/3,292) 25-44% (n=165/375)26 of newly diagnosed HCC
patients are receiving a tyrosine kinase inhibitor (TKI) in the 1L setting, and approximately
20%25,26 of patients are receiving sorafenib specifically. When extrapolating these data to the
estimated total number of treatable newly diagnosed HCC patients in the US (n= ~14,000), we
expect that ~3,100-6,000 patients/year are receiving a TKI in the 1L setting, of which ~2,8003,100 patients/year are receiving sorafenib.27,28,29,30,31 BMS expects the size of the population
that will receive sorafenib to remain relatively stable considering the clinical factors leading to
the use of sorafenib will continue to exist.
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The majority of patients treated with sorafenib will eventually discontinue treatment either due
to progression or intolerance. External US claims and electronic health record data (data cutoff: Jan-2020 to Nov-2020) show that nivolumab monotherapy is the most commonly used
treatment in 2L HCC (34% [n=201/593]25 -35% [n=55/159]26). Nivolumab use in this setting is
supported by data from CheckMate-040 Cohorts 1 and 2, which enrolled patients who had
progression on or were intolerant to sorafenib and received nivolumab 3 mg/kg every 2 weeks.
Patients in Cohorts 1 and 2 were primarily Child Pugh A and were required to have an AST/ALT
≤ 5x ULN and total bilirubin <3 mg/dL. The data from CheckMate-040 Cohorts 1 and 2 led to the
accelerated approval for nivolumab monotherapy in the post-sorafenib setting. Nivolumab
showed durable responses with an overall response rate of 14.3% (n=22/154, 95% CI: 9.2, 20.8)
and a median duration of response of 16.59 months (95% CI: 9.69, N.A.), per blinded
independent central review (BICR) by Response Evaluation Criteria in Solid Tumors (RECIST) 1.1,
with an acceptable safety profile. Median OS was 15.15 months (95% CI: 13.24, 18.14); 12month OS rate was 59.6% (95% CI: 51.3, 66.9) and 24-month OS rate was 36.0% (95% CI: 25.7,
46.3). The toxicity profile of nivolumab monotherapy observed in patients with advanced HCC
was generally similar to that observed in patients with other cancers. Treatment with
nivolumab resulted in treatment-emergent Grade 3 or 4 AST increases in 27 (18%) patients,
Grade 3 or 4 ALT increases in 16 (11%) patients, and Grade 3 or 4 bilirubin increases in 11 (7%)
patients. AST/ALT increases were reversible, manageable, and not associated with changes in
other hepatic parameters. Immune-mediated hepatitis requiring systemic corticosteroids
occurred in 8 (5%) patients. Regarding bleeding events, there were 4 cases (2.6%) of
gastrointestinal hemorrhage and one case of gingival bleeding, all assessed as unrelated to
nivolumab by the investigator.
Additional data were generated in CheckMate-040 Cohort 5 in advanced HCC patients with
Child-Pugh B cirrhosis who were sorafenib-naïve or sorafenib-experienced. The primary
objective was to estimate the ORR and DOR for nivolumab in Child Pugh B subjects. Nivolumab
demonstrated clinical activity and an acceptable safety profile in this unique population with a
high unmet medical need. ORR was 10.2% (5/49, 95% CI: 3.4, 22.2) by investigator assessment
and 6.1% by BICR assessment (3/49, 95% CI 1.3, 16.9). The overall safety profile of nivolumab in
patients with Child-Pugh B status was tolerable and comparable to that observed in Child-Pugh
A patients. No new safety signals were observed in Child-Pugh B, and AEs were manageable and
did not lead to higher discontinuation rates compared to Child-Pugh A patients.32
The results of CheckMate-040 demonstrate the favorable benefit-risk profile of nivolumab in
the post-sorafenib HCC setting, and make it a rational choice for these patients. Of note,
nivolumab is the only treatment option with prospective clinical data in post-sorafenib HCC
patients with Child-Pugh B cirrhosis. The NCCN Guidelines recommend nivolumab treatment as
a subsequent line of therapy for HCC patients with Child Pugh A or B cirrhosis21.
Since the accelerated approval of nivolumab in post-sorafenib HCC patients, cabozantinib,
regorafenib, and ramucirumab (for patients with AFP ≥ 400) were FDA-approved in the same
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setting. Nivolumab has a differentiated safety profile compared to these other available 2L
therapies. Treatment with antiangiogenic agents, such as TKIs and ramucirumab, is associated
with class effects including bleeding, thromboembolic events, and hypertension, which may
limit their use. Also, for patients who develop intolerance to sorafenib in 1L HCC, nivolumab
may be a preferred option to reduce the risk of these complications. Nivolumab is currently the
most commonly used post-sorafenib therapy highlighting its relevance in the treatment
landscape for these patients25,26.
Given the expected continued use of 1L sorafenib in some HCC patients along with nivolumab's
efficacy and safety profile in the post-sorafenib setting, nivolumab should remain available as a
treatment option for these patients with high unmet need while further evaluation and
confirmation of clinical benefit occur.
The FDA’s Position:
On May 29, 2020, FDA approved the combination atezolizumab/bevacizumab for the first-line
treatment of unresectable or metastatic HCC based on the results of Study IMbrave150. To be
enrolled in IMbrave150, patients were required to be evaluated for the presence of varices
within 6 months prior to treatment and were excluded if they had variceal bleeding within 6
months prior to treatment, untreated or incompletely treated varices with bleeding, or high risk
of bleeding. In addition, only patients with Child-Pugh A liver function were enrolled in the
study.
When an accelerated approval is granted, FDA may request that the Applicant conduct a post
marketing trial to verify and describe the effect of a drug, and to address residual uncertainties.
FDA granted accelerated approval to nivolumab for the post-sorafenib indication in 2017 based
on an observed response rate of 14.3% (9.2, 20.8) in 154 patients with 91% of responding
patients having a response of 6 months or longer and 55% having responses of 12 months or
longer in Study CheckMate-040 (a single arm study). The Applicant proposed to submit the
results of CheckMate-459 (a randomized controlled trial) to verify the benefit of nivolumab and
to address residual uncertainties from the CheckMate-040 trial.
CheckMate-459 did not demonstrate a statistically significant result. Additionally, as designed
and given the evolving treatment landscape for HCC, the proposed use of nivolumab described
by the Applicant was not systematically studied in CheckMate-040. Specifically, the population
studied in CheckMate-040 differed from the population of patients who would have been
excluded from Study IMbrave150, the study that established the safety and efficacy of
atezolizumab in combination with bevacizumab in HCC. For example, it is unclear whether the
safety and efficacy of nivolumab in patients at high risk of bleeding due to varices would be
comparable to the data described in nivolumab product labeling. The accelerated approval of
nivolumab in the post-sorafenib setting was based on a cohort of patients who predominately
had Child-Pugh A5 disease (68%). The trial also excluded patients with a history of hepatic
encephalopathy or clinically significant ascites.
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A separate cohort of 49 patients in CheckMate-040 were enrolled with Child-Pugh B cirrhosis.
This cohort showed a BICR-assessed objective response rate of 6.1% (1.3, 16.9), lower than the
overall point estimate in patients with Child-Pugh A disease in CheckMate-040.
In the SHARP study, which supported the approval of sorafenib in the first-line setting, 95% of
patients randomized to receive sorafenib had Child Pugh A liver function. Patients with clinically
significant gastrointestinal bleeding within 30 days prior to study entry were excluded. In the
REFLECT study, which supported the approval of lenvatinib in the first-line setting, patients with
a gastrointestinal bleeding event within 28 days prior to randomization or gastric or esophageal
varices that required treatment were excluded from participation in the study; only patients
with Child-Pugh A liver function were enrolled.
As summarized, all three clinical studies leading to HCC approvals in the first-line setting
exclusively or primarily enrolled patients with Child Pugh A liver function. A clinical trial’s
eligibility criteria define the characteristics of the study population; eligibility criteria are
developed taking into consideration the mechanism of action of the drug, the patient
population, and the anticipated or available safety of the investigational drug. Eligibility criteria
may also be instituted to improve the probability of a positive study by excluding patients with
poor prognosis who, for example, may have early progression events or deaths in both study
arms (reducing the power of the study). Sometimes the eligibility criteria will result in studies
that do not fully represent treatment effects in the patient population that will ultimately use
the drug.
As bleeding is a labeled risk of bevacizumab, an EGD is recommended to evaluate the risk of
variceal bleeding prior to treating a patient with the combination of atezolizumab and
bevacizumab; patients with incompletely treated varices, bleeding within 6 months, or at high
risk of bleeding may not be candidates for this treatment based on the design of Study
IMbrave150. This subset of patients (no data available to estimate the incidence) may receive
treatment with sorafenib or lenvatinib, although these drugs may also increase the risk of
bleeding.
As stated above by the Applicant, based on data from a registry, professional associations
recommend expansion of the use of sorafenib to patients with Child-Pugh B6-7 cirrhosis. As the
practice of medicine evolves (8 years elapsed between the publication of the SHARP study and
the GIDEON study), it is feasible that drugs other than sorafenib may also be used beyond Child
Pugh A status. Furthermore, 99% patients enrolled in Cohorts 1-2 of Study CheckMate-040,
which lead to the accelerated approvals of nivolumab and nivolumab in combination with
ipilimumab for the second-line treatment of patients with HCC (in patients previously treated
with sorafenib), had Child Pugh A status.
The data presented above reflecting the use of single-agent TKIs in the first-line setting were
based on patterns of treatment in a time period in which the combination of atezolizumab and
bevacizumab was newly introduced in the market, and therefore projections based on these
data may overestimate the future use of TKIs (as single agents) in the first-line setting. There
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are no data supporting the use of nivolumab after progression on atezolizumab in combination
with bevacizumab.
As discussed elsewhere in this document, the accelerated approval of nivolumab in the secondline setting after treatment with sorafenib (in patients with Child Pugh A liver function) was
based on a modest response rate; with some responders experiencing a meaningful duration of
response. As response rate is an intermediate endpoint, BMS agreed to conduct a study to
verify and describe the clinical benefit of nivolumab; however, Study CheckMate-459 did not
demonstrate such benefit.
FDA agrees with the Applicant that safety profiles between nivolumab and other drugs
approved in the second-line setting are different. However, cabozantinib, regorafenib, and
ramucirumab were approved based on randomized studies showing a survival benefit for which
the risk: benefit relationship was deemed favorable.
Although there are patients who will not be eligible in the first-line setting to receive
atezolizumab/bevacizumab (e.g., based on risk of bleeding when exposed to bevacizumab),
nivolumab for the treatment of this subset of patients with disease progression after sorafenib
(or lenvatinib) has not demonstrated a survival benefit in any line of treatment and its benefits
have not been established.

2.2 Summary of Clinical Trials Supporting Efficacy
Table 2.2-1: Listing of Clinical Trials Relevant to this sBLA
Trial
Identity

NCT no.

CHECKMATE
040
(CA209040)

01658878

Trial
Design

Regimen/
schedule/
route

Study
Endpoints

Treatment
Duration/
Follow Up

Phase 1/2, Nivo Q2W
multiple
IV
cohort,
open-label,
noncomparativ
e study

ESC: safety
(deaths,
SAE/AEs);
EXP: ORR
(primary),
DOR
(secondary)

Subjects
received nivo
until either
RECIST 1.1
progression
or
unacceptable
toxicity

No. of
patients
enrolled

Study
Population

No. of
Centers
and
Countries
39 sites in
11
countries

376 total: Advanced HCC
(75 ESC + subjects with
301 EXP) prior sorafenib
treatment,
with or
without
chronic viral
hepatitis.
ESC phase
enrolled those
with and
without prior
sorafenib
treatment,
Child Pugh A
or Child Pugh
B7.
EXP enrolled
Child Pugh A.
Abbreviations: AE -adverse event, DOR - duration of response, ESC - dose escalation, EXP - dose expansion, HCC hepatocellular carcinoma, adverse events, ORR - objective response rate, PO - oral, RECIST - Response Evaluation Criteria in
Solid Tumors, SAE - serious adverse event
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2.2.1 CheckMate-040
CheckMate-040 study design for Cohort 1 (dose escalation, ESC) and Cohort 2 (dose expansion,
EXP) is shown in Figure 2.2.1-1.
Figure 2.2.1-1:

Dosing Cohorts in CheckMate-040 -Treated Subjects

Abbreviations: 2L - second-line; ESC - dose escalation cohorts; EXP - dose expansion cohorts; HBV and HCV hepatitis B/C virus; unif - uninfected; sora - sorafenib

The original protocol for this study was dated 25-May-2012. The major changes to the protocol
relevant to Cohorts 1 and 2 are summarized in Table 2.2.1-1. A statistical analysis plan specific to
Cohorts 1 and 2 was finalized 28-July-2016.
Table 2.2.1-1:
Document (Sites)
Amendment 03 (All)

Major Changes to CheckMate-040 Protocol Relevant to Cohorts 1 and
2
Date
06-Sep-2013

Summary of Change
Added a 10-mg/kg dose group for all 3 disease-type sub-cohorts as
the highest tested dose during dose escalation
Revised inclusion/exclusion criteria to expand laboratory and ChildPugh ranges
Updated guidance on the use of antiviral medications for virally
infected cohorts
Added safety information from virally infected subjects treated with
other checkpoint inhibitors.

Amendment 04 (All)

29-Oct-2014

Added expansion cohort of 4 arms: uninfected sorafenib
progressors, uninfected sorafenib naive or intolerant, HBV-infected,
and HCV-infected. All expansion cohort arms were to receive 3
mg/kg nivolumab.
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Table 2.2.1-1:

Major Changes to CheckMate-040 Protocol Relevant to Cohorts 1 and
2

Document (Sites)

Date

Summary of Change
Switched tumor evaluation criteria from mRECIST to RECIST 1.1.
mRECIST remains as an exploratory objective.
Added retreatment period. Added EQ-5D-3L as an exploratory
objective.
Removed HBV-infected and HCV-infected 10 mg/kg doses from
escalation cohort.

Amendment 08 (All)

31-Jul-2015

Added a combination cohort of nivolumab plus ipilimumab to
explore the safety, tolerability, and anti-tumor activity of 3 dose
arms in a 2L patient population where there are no currently
approved therapies, and a 1L randomized cohort of nivolumab vs
sorafenib. Enrollment to EXP will close to facilitate enrollment to the
newly added cohorts of Amendment 08.
Clarified requirement for HBV and HCV cohorts in Expansion Phase.
Added definition of “not tolerable” in Stopping Rules for Dose
Escalation cohorts.

Source: Table 4.5-1 of the Interim Clinical Study Report for Study CA209040, Table 2.2-1 of the Escalation and
Expansion Cohorts Statistical Analysis Plan

The Applicant’s Position:
The basis for accelerated approval granted on 22-Sep-2017 was data from CheckMate-040
Cohorts 1 and 2 in the post-sorafenib subjects who received 3 mg/kg nivolumab. The
accelerated approval included a postmarketing requirement (PMR 3270-1) “to conduct and
submit the results, including datasets, of a multicenter, randomized trial or trials to verify and
describe the clinical benefit of nivolumab over standard therapy based on an improvement in
overall survival in patients with advanced hepatocellular carcinoma.”
At the time of the approval, CheckMate-459, “A Randomized, Multi-center Phase III Study of
Nivolumab versus Sorafenib as First-Line Treatment in Patients with Advanced Hepatocellular
Carcinoma”, was intended to be the confirmatory trial to fulfill PMR 3270-1 (study design is
described in the Appendix). The primary endpoint for CheckMate-459 was OS. Although the OS
did not reach statistical significance [HR 0.85 (0.72-1.02), p-value 0.0752] (Appendix Table 2),
improvements in safety (Appendix Table 3) and quality of life (Section 4) were observed. As
CheckMate-459 did not meet the primary endpoint for OS, BMS is proposing to use CheckMate9DX to serve as the confirmatory trial for the accelerated approval (details of CheckMate-9DX
are in Section 5). Nivolumab should remain FDA approved as a treatment option while
CheckMate-9DX has the opportunity to confirm clinical benefit so that physicians can continue
to make the best treatment recommendations for their post-sorafenib HCC patients. An unmet
medical need still exists in the post-sorafenib HCC setting and is expected to remain in the
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future, and nivolumab represents an important treatment option for physicians and their
patients.

The FDA’s Position:
FDA does not agree with the claims of an improved safety profile or improved quality of life for
nivolumab compared to sorafenib in the first-line setting as benefit was not demonstrated on
the study’s primary endpoint.
FDA agrees that the accelerated approval of nivolumab was based on the results of CheckMate040. The accelerated approval of nivolumab in HCC was based on the premise that the effect on
ORR and duration of response was reasonably likely to predict benefit and provided for a
meaningful advantage in the context of available therapy. With the approval of
atezolizumab/bevacizumab, the paradigm for the treatment of HCC has changed and therefore
an accelerated approval based on activity post-disease progression may not be current.

2.3 Efficacy Summary
2.3.1 CheckMate-040
The sBLA for nivolumab in 2L HCC was based on a 29-Nov-2016 database lock (DBL). The interim
clinical study report (CSR) for CheckMate-040 Cohorts 1 and 2, which was included in the sBLA,
presented efficacy data by 2L dose escalation (ESC) cohort (N=37 sorafenib-treated subjects,
administered 0.1-10 mg/kg nivolumab Q2W; 9 out of 37 subjects received 3 mg/kg nivolumab)
and 2L expansion (EXP) cohort (N=145 sorafenib-treated subjects administered 3 mg/kg
nivolumab Q2W in EXP) cohorts.33
The CheckMate-040 data in the nivolumab US package insert was based on a later DBL of
17- Mar-2017.34 In addition, data from a 20-Mar-2018 DBL was submitted to the FDA as part of
the following postmarketing commitment for the accelerated approval:35
•

Submit the final report, including datasets, from patients with hepatocellular carcinoma
who have progressed on, or are intolerant to sorafenib and who received nivolumab 3
mg/kg in the dose escalation or dose expansion phase of CheckMate-040. In order to
further characterize the duration of response of patients who achieved a complete or
partial response to nivolumab, duration of response will be assessed by independent central
review and responding patients will be followed for at least 12 months from the onset of
response.

Baseline demographics and disease characteristics are presented in Table 2.3.1-1. Key efficacy
results are in Table 2.3.1-2, and Kaplan-Meier curves for OS and DoR for subjects treated with 3
mg/kg nivolumab are in Figure 2.3.1-1 and Figure 2.3.1-2, respectively. Note, efficacy data is
presented for the following subgroups:
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•
•

The 2L ESC (N=37) and 2L EXP (N=145) as presented in the CheckMate-040 CSR (29-Nov-2016
DBL).
2L 3 mg/kg All: A combined group of 9 sorafenib-experienced patients from the ESC cohort
and 145 sorafenib-experienced patients from the EXP cohort (total 154 patients) who
received nivolumab 3 mg/kg, as included in the US label for nivolumab (17-Mar-2017 DBL).
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Table 2.3.1-1:

Summary of Key Demographics, Baseline Disease Characteristics and Tumor
Assessments in Post-Sorafenib Subjects in CheckMate-040 (Cohorts 1 and 2)

2L EXP
2L ESC
2L 3 mg/kg All (D)
N = 145
N = 37
N = 154
29-Nov-2016 DBL
17-Mar-2017 DBL
-------------------------------------------------------------------------------------AGE (YEARS)
N
145
37
154
MEDIAN
63.0
58.0
63.0
MIN , MAX
19 , 81
22 , 79
19, 81
GENDER (%)
MALE
FEMALE

112 ( 77.2)
33 ( 22.8)

27 ( 73.0)
10 ( 27.0)

118 (76.6)
36 (23.4)

RACE (%)
WHITE
67 ( 46.2)
20 ( 54.1)
71 (46.1)
BLACK OR AFRICAN AMERICAN
3 ( 2.1)
1 ( 2.7)
3 ( 1.9)
ASIAN
75 ( 51.7)
16 ( 43.2)
80 (51.9)
-------------------------------------------------------------------------------------ECOG PS (%)
0
93 ( 64.1)
26 ( 70.3)
100 (64.9)
1
52 ( 35.9)
11 ( 29.7)
54 (35.1)
BCLC STAGE
A
B
C

2 ( 1.4)
14 ( 9.7)
129 ( 89.0)

1 ( 2.7)
3 ( 8.1)
33 ( 89.2)

2 ( 1.3)
14 ( 9.1)
138 (89.6)

97 ( 66.9)
46 ( 31.7)
2 ( 1.4)

34 ( 91.9)
3 ( 8.1)
0

105 (68.2)
47 (30.5)
2 ( 1.3)

VASCULAR INVASION PRESENT (A)
41 ( 28.3)
EXTRAHEPATIC SPREAD PRESENT (A) 103 ( 71.0)
VI OR EHS PESENT (A)
119 ( 82.1)

14 ( 37.8)
26 ( 70.3)
31 ( 83.8)

44 (28.6)
110 (71.4)
126 (81.8)

AFP CATEGORY (UG/L)
<400
>=400

25 ( 67.6)
12 ( 32.4)

92 (59.7)
57 (37.0)

37 (100.0)
32 ( 86.5)
3 ( 8.1)
1 ( 2.7)
3 ( 8.1)

154 (100.0)
141 (91.6)

CHILD-PUGH SCORE (%)
5
6
7

85 ( 58.6)
55 ( 37.9)

PRIOR SORAFENIB TREATED (%)
145 (100.0)
RADIOGRAPHIC PROGRESSOR
120 ( 82.8)
CLINICAL PROGRESSOR
30 ( 20.7)
INTOLERANT (B)
12 ( 8.3)
NEITHER PROGRESSOR OR INTOLERANT 1 ( 0.7)

12 ( 7.8)
1 ( 0.6)

RISK FACTOR PRESENT:
HEPATITIS B
49 ( 33.8)
15 ( 40.5)
53 (34.4)
HEPATITIS C
43 ( 29.7)
6 ( 16.2)
45 (29.2)
ALCOHOLIC LIVER DISEASE
28 ( 19.3)
1 ( 2.7)
28 (18.2)
NON-ALCOHOLIC FATTY LIVER
10 ( 6.9)
1 ( 2.7)
10 ( 6.5)
OTHER (C)
4 ( 2.8)
4 ( 2.6)
----------------------------------------------------------------------------------------------(A) Derived Based on Reported CRF Data
(B) Intolerance based on investigator assessment and protocol definition of: CTCAE Grade 2
drug-related adverse event which 1) persisted in spite of comprehensive supportive therapy
according to institutional standards AND 2) persisted or recurred after sorafenib treatment
interruption of at least 7 days and dose reduction by one dose level (to 400 mg once daily)
CTCAE Grade 3 drug-related adverse event which 1) persisted in spite of comprehensive
supportive therapy according to institutional standards OR 2) persisted or recurred after
sorafenib treatment interruption of at least 7 days and dose reduction by one dose level (to
400 mg once daily).
(C) For CA209040 cohorts: includes aflatoxin exposure, hemochromatosis
(D) 9 sorafenib-treated ESC + 145 sorafenib-treated EXP were included in the US label.
Subjects may have more than one risk factor present
Source: Table S.3.1b (Demographics), Table S.3.2b (ECOG), Table S.3.3b (baseline
characteristics), Table S.3.11b (Risk Factors Present) from Addendum 01 to Interim CSR for
CA209040. Source: 2L 3 mg/kg All: Table S.3.1b (Demographics), Table S.3.2b (ECOG), Table
S.3.3b (baseline characteristics), Table S.3.11b (Risk Factors Present) from Nivolumab CA209040
2L Monotherapy HCC USPI.
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Table 2.3.1-2:

Summary of Prior Cancer Therapies in Post-Sorafenib Subjects in
CheckMate-040 (Cohorts 1 and 2)

2L EXP
2L ESC
2L 3 mg/kg All (E)
N = 145
N = 37
N = 154
29-Nov-2016 DBL
17-Mar-2017 DBL
----------------------------------------------------------------------------------------------NUMBER OF SYSTEMIC REGIMEN RECEIVED
0
0
0
0
1
118 ( 81.4)
23 ( 62.2)
124 (80.5)
2
12 ( 8.3)
8 ( 21.6)
15 ( 9.7)
>=3
15 ( 10.3)
6 ( 16.2)
15 ( 9.7)
SUBJECTS WITH PRIOR SORAFENIB TREATMENT
UNDER ALL REGIMENS AND REGIMEN SETTINGS
N (%)
BEST RESPONSE (A) (B)
CR
PR
SD
PD
UNABLE TO DETERMINE
NOT APPLICABLE
NOT REPORTED
REASON OF DISCONTINUATION (A) (C)
DISEASE PROGRESSION
MAXIMUM CLINICAL BENEFIT
TOXICITY
COMPLETED TREATMENT
OTHER

145 (100.0)
0
3
62
61
10
8
1

(
(
(
(
(
(

2.1)
42.8)
42.1)
6.9)
5.5)
0.7)

108 (
1(
34 (
0
3(

74.5)
0.7)
23.4)
2.1)

DOCUMENTATION OF PROGRESSION BASED ON (A) (D)
RADIOGRAPHIC
120 ( 82.8)
CLINICAL
30 ( 20.7)
NOT REPORTED
1 ( 0.7)
PRIOR SURGERY RELATED TO CANCER
YES
NO
PRIOR RADIOTHERAPY
YES
NO

37 (100.0)

154 (100.0)

0
0
16
15
2
4
0

(
(
(
(

43.2)
40.5)
5.4)
10.8)

0
3
65
65
10
10
1

27
1
5
2
3

(
(
(
(
(

73.0)
2.7)
13.5)
5.4)
8.1)

114
1
36
0
4

32 ( 86.5)
3 ( 8.1)
0

( 1.9)
(42.2)
(42.2)
( 6.5)
(06.5)
( 0.6)
(74.0)
( 0.6)
(23.4)
( 2.6)

129 (83.8)
30 (19.5)
1 ( 0.6)

95 ( 65.5)
50 ( 34.5)

27 ( 73.0)
10 ( 27.0)

102 (66.2)
52 (33.8)

36 ( 24.8)
109 ( 75.2)

9 ( 24.3)
28 ( 75.7)

37 (24.0)
117 (76.0)

PRIOR LOCAL TREATMENT FOR HCC
YES
85 ( 58.6)
19 ( 51.4)
90 (58.4)
NO
60 ( 41.4)
18 ( 48.6)
64 (41.6)
----------------------------------------------------------------------------------------------(A) Denominator is the number of subjects with sorafenib prior treatment records under all
regimens and regimensettings
(B) Best response is picked when multiple records of prior sorafenib treatment are available
(C) Subject could have multiple off-treatment reasons and was counted under each unique offtreatment reason
(D) Subject could be reported to have progressed based on both radiographic and clinical
documentation
(E) 9 sorafenib-treated ESC + 145 sorafenib-treated EXP were included in the US label.
Source: 2L EXP and 2L ESC: Table S.3.8b from Addendum 01 to Interim CSR for CA209040.
2L 3 mg/kg All: Table S.3.8b from Nivolumab CA209040 2L Monotherapy HCC USPI.
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Table 2.3.1-3

Summary of Efficacy Results - Post-Sorafenib Subjects in CheckMate-040 (Cohorts 1 and 2)

-----------------------------------------------------------------------------------------------------------------------------------BICR ASSESSMENT
INVESTIGATOR ASSESSMENT
BICR ASSESSMENT
---------------------------------------------------------------------------------------2L EXP
2L ESC
2L EXP
2L ESC
2L 3 mg/kg ALL
N = 145
N = 37
N = 145
N = 37
N = 154
29-Nov-2016 DBL
17-Mar-2017 DBL
-----------------------------------------------------------------------------------------------------------------------------------OBJECTIVE RESPONSE RATE (A)
21/145 ( 14.5%)
7/37 ( 18.9%)
28/145 ( 19.3%)
6/37 ( 16.2%)
22/154 (14.3)
(95% CI)
(9.2, 21.3)
(8.0, 35.2)
(13.2, 26.7)
(6.2, 32.0)
(9.2, 20.8)
-----------------------------------------------------------------------------------------------------------------------------------BEST OVERALL RESPONSE:
COMPLETE RESPONSE (CR)
2 ( 1.4)
1 ( 2.7)
3 ( 2.1)
3 ( 8.1)
3 (1.9)
(95% CI)
(0.2, 4.9)
(0.1, 14.2)
(0.4, 5.9)
(1.7, 21.9)
(0.4, 5.6)
PARTIAL RESPONSE (PR)
19 ( 13.1)
6 ( 16.2)
25 ( 17.2)
3 ( 8.1)
19 (12.3)
(95% CI)
(8.1, 19.7)
(6.2, 32.0)
(11.5, 24.4)
(1.7, 21.9)
(7.6, 18.6)
STABLE DISEASE (SD)
60 ( 41.4)
12 ( 32.4)
64 ( 44.1)
16 ( 43.2)
65 (42.2)_
PROGRESSIVE DISEASE (PD)
56 ( 38.6)
13 ( 35.1)
47 ( 32.4)
12 ( 32.4)
59 (38.3)
-----------------------------------------------------------------------------------------------------------------------------------MEDIAN TIME TO RESPONSE (MONTHS)
2.76
1.41
2.74
1.87
2.76
MIN, MAX
1.2, 7.0
1.3, 6.9
1.2, 9.6
1.4, 5.6
1.2, 7.0
DURATION OF RESPONSE (MONTHS)
MIN, MAX (B)
MEDIAN (95% CI) (C)

3.2, 13.8+
2.8, 35.4+
2.8+, 13.8+
7.2, 35.4+
3.2, 38.2+
N.A. (11.30, N.A.) 19.35 (2.83, N.A.) 12.35 (7.16, N.A.) 17.07 (7.16, N.A.) 16.59 (9.69,N.A.)

NUMBER OF SUBJECTS WITH DURATION OF RESPONSE OF AT LEAST (%)
6 MONTHS
19 ( 90.5)
6 ( 85.7)
12 MONTHS
8 ( 38.1)
4 ( 57.1)
24 MONTHS
0
1 ( 14.3)

20 ( 71.4)
5 ( 17.9)
0

6 (100.0)
5 ( 83.3)
1 ( 16.7)

20 ( 90.9)
12 ( 54.5)
1 ( 4.5)

SUBJECTS WITH ONGOING RESPONSE (D) 15/21 ( 71.4) 1/7 ( 14.3) 15/28 ( 53.6) 1/6 ( 16.7) 11/22 (50.0)
-----------------------------------------------------------------------------------------------------------------------------------MEDIAN PFS (MONTHS)(95% CI)
2.79 (2.63, 4.04) 3.45 (1.61, 4.14) 4.01 (2.76, 5.42) 3.12 (1.61, 5.49)
2.83 (2.66, 4.04)
# EVENTS / # SUBJECTS (%)
115/145 (79.3
32/37 (86.5)
115/145 (79.3)
35/37 (94.6)
126/154 (81.8)
MEDIAN TIME TO PROGRESSION (MONTHS)
2.83
4.01
4.07
3.40
2.83
(95% CI)
(2.66, 4.11)
(1.41, 6.97)
(2.76, 5.52)
(1.41, 5.72)
(2.69, 4.11)
-----------------------------------------------------------------------------------------------------------------------------------MEDIAN OS (MONTHS) (95% CI)
16.66 (13.24, N.A.) 14.95 (4.99, 28.06)
15.15 (13.24, 18.14)
# EVENTS / # SUBJECTS (%)
65/145 (44.8)
24/37 (64.9)
87/154 (56.5)
-----------------------------------------------------------------------------------------------------------------------------------All confidence intervals are based on the Clopper and Pearson method.
(A) Subjects with a best overall response of CR+PR.
(B) Symbol + indicates a censored value.
(C) Median computed using Kaplan-Meier method.
(D) Subjects with Ongoing Response include responders who had neither progressed nor initiated subsequent therapy
2L 3 mg/kg All: 9 sorafenib-treated ESC + 145 sorafenib-treated EXP were included in the US label.:
N.A.: Not Available due to insufficient follow up.
Source: 2L EXP and 2L ESC: Table 4-1 of Addendum 01 to Interim CSR for CA209040
2L 3 mg/kg All: Table S.5.1b-BICR (ORR); Table S.5.4b-BICR and Table S.5.4b (TTR and DOR); Table S.5.7b-BICR (PFS); Table S.5.12b
(OS); Table S.5.10b-BICR (TTP), Table S.5.12b (OS) from Nivolumab CA209040 2L Monotherapy HCC USPI.
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Figure 2.3.1-1:

Kaplan-Meier Plot of OS - All Post-Sorafenib 3 mg/kg Subjects in CheckMate040 (Cohorts 1 and 2) - 17-Mar-2017 database lock

Source: Figure 5.9b from Nivolumab CA209040 2L Monotherapy HCC USPI.
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Figure 2.3.1-2:

Duration of Response - All Responders Treated with 3 mg/kg in CheckMate040 (Cohorts 1 and 2) - 17-Mar-2017 database lock

Symbols represent censored observations
Program Source: /projects/bms211265/stats/asco/prog/figures
06SEP2017:11:47:31
Program Name: rg-ef-km-adh-sep17.sas
Source: Figure 5.4b-BICR from Nivolumab CA209040 2L Monotherapy HCC USPI
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The Applicant’s Position:
In CheckMate-040, nivolumab demonstrated meaningful clinical results in subjects with
advanced HCC who were previously treated with sorafenib. Subjects had 1 (80.5%), 2 (9.7%) or
> 2 (9.7%) lines of prior therapy, and the majority of subjects had radiographic or clinical
progression on sorafenib (91.6%) prior to study entry.
Accelerated approval was granted based on CheckMate-040 (17-Mar-2017 DBL), with BICRassessed ORR of 14.3% (22/154) including 3 CRs and 19 PRs in post-sorafenib subjects treated
with 3 mg/kg nivolumab. Median DOR was 16.59 months (min-max 3.2, 38.2+). Twelve
responders (54.5%) had a DOR of at least 12 months. Median OS was 15.15 months (95% CI:
13.24, 18.14).
Updated CheckMate-040 efficacy results in the 2L ESC/EXP cohorts, based on 20-Mar-2018 DBL,
continued to demonstrate encouraging overall response rates per BICR and durable response in
subjects previously treated with sorafenib. BICR-assessed ORR was 13.5% (5/37 subjects) and
14.5% (21/145 subjects) in the 2L ESC and 2L EXP cohorts, respectively. Out of the responders in
2L ESC and EXP, 23/26 subjects (88.5%) had a DOR of at least 6 months and 15/26 subjects
(57.7%) had a DOR of at least 12 months. Responses were ongoing in 7 of the 26 responders, all
of whom had a response duration of at least 24 months. Median DOR was19.35 months (95%
CI: 2.83, N.A.) and 16.59 months (95% CI: 9.69, N.A.) in the 2L ESC and 2L EXP cohorts,
respectively. Median OS was 14.95 months (95% CI: 4.99, 28.06) and 15.64 months (95% CI:
13.04, 18.79) in the 2L ESC and 2L EXP cohorts, respectively.
The ORR observed in CheckMate-040, along with clinically meaningful DOR, support the use of
nivolumab in the post-sorafenib setting.
The FDA’s Position:
Overall, CheckMate-040 enrolled patients with HCC with a variety of risk factors although the
incidence of some of the risk factors may differ from that in the US population (e.g., with a
higher incidence of hepatitis B in Study CheckMate-040). Nearly all patients had a Child-Pugh B
score of 5 or 6 and most (89%) were BCLC Stage C. Black patients were underrepresented in the
trial compared to the US population.
The ORR was modest, although FDA acknowledges the long response duration in a few patients.
As stated above, CheckMate-040 primarily enrolled patients with Child-Pugh A liver function
with the majority of patients (68%) having a CP score of A5 and patients with a history of
hepatic encephalopathy or clinically significant ascites were excluded from enrollment. The
observed response rate in CheckMate-040 was 14.3% (9.2, 20.8) in 154 patients with 91% of
responding patients having a response of 6 months or longer and 55% having responses of 12
months or longer.
The accelerated approval was based on the premise that the effect on ORR and duration of
response was reasonably likely to predict benefit and provided for a meaningful advantage in
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the context of available therapy. With the approval of atezolizumab/bevacizumab, the
paradigm for the treatment of HCC has changed and therefore an accelerated approval based
on activity post-disease progression may not be current.

3. Safety
3.1 CheckMate-040
Table 3.1-1 presents a summary of safety data for the following subgroups in CheckMate 040:
•
•

2L EXP (N=145 sorafenib-treated subjects administered 3 mg/kg nivolumab Q2W in EXP) and
ESC+EXP (N=262 total subjects, composed of both sorafenib-naive and sorafenib-treated), as
presented in the Interim CSR. Database lock was 29-Nov-2016.
2L 3 mg/kg All: A combined group of 9 sorafenib-experienced patients from the ESC cohort
and 145 sorafenib-experienced patients from the EXP cohort (total 154 patients) who
received nivolumab 3 mg/kg, as included in the US label for nivolumab. DBL was 17-Mar2017.
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Table 3.1-1:

Summary of Safety - All Post-Sorafenib 3 mg/kg Subjects in CheckMate-040 (Cohorts 1 and 2)

-------------------------------------------------------------------------------------------------------------------------------------------Number (%) Subjects
Exp Post Sorafenib All
Esc + Exp All
2L 3 mg/kg All
N = 145
N = 262
N = 154
-------------------------------------------------------------------------------------------------DEATHS
65 ( 44.8)
116 ( 44.3)
87 ( 56.5)
WITHIN 30 DAYS OF LAST DOSE
8 ( 5.5)
9 ( 3.4)
9 ( 5.8)
WITHIN 100 DAYS OF LAST DOSE
29 ( 20.0)
54 ( 20.6)
33 ( 21.4)
DUE TO STUDY DRUG TOXICITY
1 ( 0.7)
1 ( 0.4)
1 ( 0.6)
-------------------------------------------------------------------------------------------------------------------------------------------Number (%) Subjects
-------------------------------------------------------------------------------------------------Exp Post Sorafenib All (N=145)
Esc + Exp All (N=262)
2L 3 mg/kg All (N=154)
----------------------------- ------------------------------------------------------Any Grade
Grade 3-4
Any Grade
Grade 3-4
Any Grade
Grade 3-4
-------------------------------------------------------------------------------------------------------------------------------------------ALL CAUSALITY SAEs
71 (49.0)
43 (29.7)
125 (47.7)
84 (32.1)
75 ( 48.7)
43 ( 27.9)
DRUG-RELATED SAEs
13 (9.0)
6 (4.1)
20 (7.6)
12 (4.6)
14 ( 9.1)
6 ( 3.9)
-------------------------------------------------------------------------------------------------------------------------------------------ALL CAUSALITY AEs LEADING TO DC
16 (11.0)
9 (6.2)
29 (11.1)
18 (6.9)
30 ( 11.5)
18 ( 6.9)
DRUG-RELATED AEs LEADING TO DC
3 (2.1)
2 (1.4)
8 (3.1)
4 (1.5)
11 ( 4.2)
5 ( 1.9)
-------------------------------------------------------------------------------------------------------------------------------------------ALL-CAUSALITY AEs
144 (99.3)
71 (49.0)
261 (99.6)
142 (54.2)
153 ( 99.4)
76 ( 49.4)
Most Frequent AEs (≥ 20% of Any Grade in either treatment group)
DIARRHOEA
39 ( 26.9)
2 ( 1.4)
66 ( 25.2)
4 ( 1.5)
FATIGUE
55 ( 35.7)
5 ( 2.6)
ABDOMINAL PAIN
35 ( 24.1)
5 ( 3.4)
51 ( 19.5)
6 ( 2.3)
DIARRHOEA
42 ( 27.3)
2 ( 1.3)
FATIGUE
52 ( 35.9)
4 ( 2.8)
93 ( 35.5)
5 ( 1.9)
PRURITUS
42 ( 27.3)
1 ( 0.6)
PRURITUS
41 ( 28.3)
1 ( 0.7)
81 ( 30.9)
1 ( 0.4)
ABDOMINAL PAIN 37 ( 24.0) 5 ( 3.2)
DECREASED APPETITE
31 ( 21.4)
2 ( 1.4)
56 ( 21.4)
2 ( 0.8)
DECR APPETITE 34 ( 22.1)
2 ( 1.3)
COUGH
32 ( 22.1)
0
56 ( 21.4)
0
COUGH
33 ( 21.4)
0
-------------------------------------------------------------------------------------------------------------------------------------------DRUG-RELATED AEs
108 ( 74.5)
24 ( 16.6)
200 ( 76.3)
55 ( 21.0)
119 ( 77.3)
25 ( 16.2)
Most Frequent Drug-related AEs (≥15% of Any Grade in either treatment group)
FATIGUE
35 ( 24.1)
3 ( 2.1)
55 ( 21.0)
4 ( 1.5)
36 ( 23.4)
3 ( 1.9)
PRURITUS
27 ( 18.6)
1 ( 0.7)
55 ( 21.0)
1 ( 0.4)
29 ( 18.8)
1 ( 0.6)
RASH
23 ( 15.9)
1 ( 0.7)
46 ( 17.6)
2 ( 0.8)
25 ( 16.2)
1 ( 0.6)
------------------------------------------------------------------------------------------------------------------------------ -------------
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Table 3.1-1:

Summary of Safety - All Post-Sorafenib 3 mg/kg Subjects in CheckMate-040 (Cohorts 1 and 2)

-------------------------------------------------------------------------------------------------------------------------------------------Number (%) Subjects
---------------------------------------------------------------------------------------------Exp Post Sorafenib All (N=145)
Esc + Exp All (N=262)
2L 3 mg/kg All (N=154)
----------------------------- ------------------------------------------------------Any Grade
Grade 3-4
Any Grade
Grade 3-4
Any Grade
Grade 3-4
-------------------------------------------------------------------------------------------------------------------------------------------ALL-CAUSALITY IMMUNE-MEDIATED ADVERSE EVENTS WITHIN 100 DAYS OF LAST DOSE, BY CATEGORY
Immune-mediated Endocrine AEs Treated with Immune-modulating medication
ADRENAL INSUFFICIENCY
1 ( 0.7)
0
2 ( 0.8)
1 ( 0.4)
1 ( 0.6)
0
HYPOPHYSITIS
0
0
0
0
0
HYPERTHYROIDISM
2 ( 1.4)
0
4 ( 1.5)
0
0
HYPOTHYROIDISM/THYROIDITIS
6 ( 4.1)
0
13 ( 5.0)
0
0
DIABETES MELLITUS
2 ( 1.4)
1 ( 0.7)
4 ( 1.5)
2 ( 0.8)
0
Immune-Mediated AEs Treated with Immune-Modulating Medications
DIARRHEA/COLITIS
6 ( 4.1)
2 ( 1.4)
8 ( 3.1)
3 ( 1.1)
7 ( 4.5)
2 ( 1.3)
HEPATITIS
6 ( 4.1)
5 ( 3.4)
12 ( 4.6)
10 ( 3.8)
8 ( 5.2)
7 ( 4.5)
PNEUMONITIS
3 ( 2.1)
2 ( 1.4)
3 ( 1.1)
2 ( 0.8)
3 ( 1.9)
2 ( 1.3)
Nephritis and RenalDysfunction
0
0
0
0
0
RASH
17 ( 11.7)
1 ( 0.7)
35 ( 13.4)
2 ( 0.8)
17 ( 11.0)
1 ( 0.6)
HYPERSENSITIVITY
2 ( 1.4)
0
4 ( 1.5)
0
2 ( 1.4)
0
-------------------------------------------------------------------------------------------------------------------------------------------MedDRA version 19.1; CTC version 4.0. All events are within 30 days of the last dose of study drug, unless otherwise indicated.
Immune-mediated AEs: Includes events reported between first dose and 100 days after last dose of study therapy.
EXP Post Sorafenib All and Esc + Exp All cohorts database lock 29-Nov-2016.
2L 3 mg/kg All cohort database lock was 17-Mar-2017. 9 sorafenib-treated ESC + 145 sorafenib-treated EXP were included in the US label.

Source: Esc/EXP: Table 5-1 of Addendum 01 for Interim CSR for Study CA209040
3 mg/kg All sources: Table S.6.2 (Any AEs), Table S.6.3 (DRAEs), Table S.6.15 (Deaths), Table S.6.18 (SAEs), Table S.6.19 (DR SAEs)
Table S.6.201 (Immune-mediated AEs) from Nivolumab CA209040 2L Monotherapy HCC USPI.
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The Applicant’s Position:
The safety profile of 3 mg/kg nivolumab in 154 post-sorafenib subjects was considered
acceptable and tolerable (17-Mar-2017 DBL).
The most frequent drug-related AEs of any grade were consistent with those seen across the
nivolumab monotherapy program (fatigue 23.4%, pruritus 18.8%, rash 16.2%). Abnormalities in
hematology laboratory results, liver tests, kidney function tests, and electrolytes were primarily
Grade 1 or 2. One death due to study drug toxicity (pneumonitis) was reported. Only 5 subjects
(3.2%) discontinued nivolumab due to a drug-related AE; the most frequent drug-related AE
leading to discontinuation was ALT increase (1.3%) in 2 subjects. Most select AEs and IMAEs
were Grade 1 or 2, and most were manageable using the recommended treatment guidelines
for early work-up and intervention. No IMAEs of hypophysitis or renal dysfunction were
reported in any treated subject. Regarding bleeding events, there were 4 cases (2.6%) of
gastrointestinal hemorrhage and one case of gingival bleeding, all assessed as unrelated to
nivolumab by the investigator.
Updated safety results, based on a DBL of 20-Mar-2018, were consistent with previous results
and no new toxicities seen. Overall, the safety profile of nivolumab is acceptable in subjects
with advanced HCC, with a majority of AEs that were manageable with standard approaches, a
low rate of drug-related AEs leading to discontinuation, and very low frequency of deaths.
The FDA’s Position:
The assessment of safety and corresponding assessment of risk-benefit is challenging in a
patient population with advanced HCC in the context of a single arm trial. Hepatic events may
be especially difficult to adjudicate in the absence of a control arm. As expected, immunemediated adverse reactions occurred during the conduct of CheckMate-040. Importantly, as
stated in product labeling, immune-mediated adverse reactions, which may be severe or fatal,
can occur in any organ system or tissue. Immune-mediated adverse reactions can occur at any
time after starting treatment with a PD-1 blocking antibody. Such serious adverse reactions
(including deaths) should not be discounted, especially in a population where a limited number
of patients may be benefiting.

4. Clinical Outcome Assessment Analyses
Patient reported outcome (PRO) assessments, which were evaluated as exploratory endpoints
in CheckMate-040 and the Phase 3 first-line study CheckMate-459 (see Appendix), show that
patients treated with nivolumab in advanced HCC maintain their health related quality of life
(HRQoL) or show an improved HRQoL compared to sorafenib treated patients. CheckMate-040
evaluated HRQoL in nivolumab patients with the generic EQ-5D-3L instrument and these results
can be found in the appendix.
While CheckMate-459 evaluated patients in an earlier line, it is relevant given that quality of life
is impacted by treatment side effects. HRQoL was evaluated with the cancer-specific FACT-Hep
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instrument and a minimally important difference of 8 was considered clinically meaningful.
Detailed methodology for HRQoL analyses are available in the appendix. The FACT-Hep
questionnaire completion rate was ~80% at nearly all on-treatment assessments up to week
113 for both treatment groups. (Appendix Table 4).
Clinically meaningful differences (least squares [LS] means difference, 10.1 [95% CI, 7.3, 13.0])
between treatment arms were observed for FACT-Hep total score in favor of nivolumab
through week 113 (Appendix Figure 3-1). Median time to deterioration in HRQoL was longer for
patients in the nivolumab treatment arm compared with the sorafenib treatment arm [3.3 vs
1.9 months; HR (95% CI), 0.62 (0.52, 0.74)] (Appendix Figure 3-2). Patients in the nivolumab arm
were 59% less likely to experience a worsening in the FACT-Hep GP5 item compared with
patients in the sorafenib arm (odds ratio [95% CI], 0.41 [0.27, 0.64]) (Appendix Figure 3-3).36
The Applicant’s Position:
CheckMate-040 showed maintenance of quality of life. In addition, in CheckMate-459, although
not formally tested, improvement in quality of life for nivolumab compared to sorafenib was
observed. Since quality of life is frequently affected by treatment and associated side effects,
both of these studies should be taken into consideration to evaluate the impact of quality of life
in patients with advanced HCC. The PRO analyses in CheckMate-459 showed that a greater
proportion of patients in the nivolumab arm attained a clinically meaningful increase in HRQoL
based on the FACT-Hep total score. In addition, median time to deterioration in HRQoL was
longer for patients in the nivolumab treatment arm, and a greater proportion of nivolumab
patients did not experience a treatment burden compared to the sorafenib arm. These patientreported findings further support the tolerability of nivolumab in advanced HCC.
The FDA’s Position:
Data from well-defined and reliable PRO instruments can contribute to benefit-risk
assessments; however, FDA does not agree with claims that CheckMate-040 showed
maintenance of quality of life. Study CheckMate-040 evaluated the effects of nivolumab on
quality of life using the EQ-5D-3L instrument, which assessed five dimensions: mobility, selfcare, usual activities, pain/discomfort, and anxiety/depression. Each dimension has 3 levels: no
problems, some problems, and extreme problems. As a single instrument, EQ-5D-3L is not
assessing a direct effect of the intervention and therefore does not provide supporting
evidence of the benefit of the intervention, where patients’ and investigators’ knowledge of the
assigned therapy could result in bias towards overestimating benefit.
As stated throughout the document, one cannot conclude that there is benefit in quality of life
when a study did not demonstrate that benefit. Quality of life results can only be interpreted in
the context of clinical benefit, which Study CheckMate-459 did not demonstrate. Additionally,
toxicities that may affect quality of life are generally reversible for sorafenib. Although many
patients recover from nivolumab-related toxicities, some patients can experience long-term
sequelae of the toxicities or due to the therapy (e.g., corticosteroids) required to treat the
toxicities.
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Finally, irrespective of the interpretation of quality of life data for nivolumab versus sorafenib in
the first-line setting, it is unclear what relevance this would have to the use of nivolumab in the
second-line setting where other drugs have demonstrated OS effects.

5. Other Significant Issues Pertinent to Clinical Conclusions on Efficacy
and Safety
BMS has a comprehensive development program in HCC evaluating nivolumab as a
monotherapy or in combination with other agents.
Two studies, CheckMate-040 and CheckMate-459, have already reported results for their
primary endpoints. CheckMate-040 provided the basis of approval for both nivolumab
monotherapy and nivolumab + ipilimumab accelerated approvals in post-sorafenib advanced
HCC. CheckMate-459, the study in 1L advanced HCC patients, evaluated nivolumab versus
sorafenib with a primary endpoint of OS.

5.1 Issues Pertinent to Clinical Conclusions on Efficacy in CheckMate 459
The Applicant’s Position:
Although CheckMate-459 demonstrated a delayed separation in the survival curves favoring
nivolumab vs sorafenib (HR 0.85 [95% CI 0.72, 1.02]), the result did not achieve statistical
significance (p-value of 0.0752, with nominal significance level of 0.0419). The OS K-M curves
demonstrated no evidence of early detriment, with delayed separation around 8 months,
followed by a larger separation with flattening towards the tails of the curve (Appendix Figure
1). A higher ORR per BICR RECIST 1.1 with nivolumab (15.4% [95% CI 11.8, 19.4]) compared to
sorafenib (7.0% [95% CI 4.6, 10.1]) was observed (Appendix Table 2). With an additional 11
months follow-up (minimum 33.6 month follow-up based on 23-Apr-2020 DBL), nivolumab
continues to demonstrate a relative improvement in OS over sorafenib with longer median OS
(16.43 vs 14.75 months, HR = 0.85 [95.81% CI: 0.71, 1.01]. In addition, nivolumab demonstrated
an improved safety profile over sorafenib, with fewer Grade 3/4 drug-related AEs and drugrelated AEs leading to discontinuation, as well as improved quality of life (Appendix Table 3 and
Additional HRQoL data).
Exploratory analyses were conducted to better understand the factors contributing to the lack
of statistical significance for the CheckMate-459 OS result, noting the shape of the OS K-M
curves, with the longer than expected time to separation (8 months observed vs 5 months
assumed) reducing the study’s statistical power from 90% to 50%.
Three statistical analyses are described below. Two of these characterize the impact of the
delayed separation on the OS primary analyses, while the third characterizes the impact of
subsequent therapy on the delayed separation:
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1)

OS analysis with higher event vs subject ratio and longer follow-up

Checkpoint inhibitors may have a delayed impact on overall survival, as evidenced by a number
of studies with extended time to separation of the survival curves.12 As a result, the short-term
effect on OS may lead to incomplete characterization of the benefit observed with this class of
agents. Therefore, when checkpoint inhibitors are evaluated, assessment should allow for
sufficient follow-up to ensure adequate representation of the long-term effects.37
The CheckMate-459 study design assumed 90% power for an average HR=0.74, anticipating a
delay period of 5 months prior to separation of the OS K-M curves (HR = 1 in first 5 months and
HR=0.73 after 5 months), with a two-sided alpha of 0.05. However, a longer time to separation
of 8 months was observed. As a result, since the stratified Cox proportional hazards regression
model estimates an average HR over time in the presence of time-varying HRs, an event vs
subject ratio of 80% (instead of the assumed 70%) would be more appropriate to reflect both
the short-term and long-term treatment effects.
In this exploratory analysis using the updated OS DBL (April 2020), OS was re-analyzed with the
same number of OS events as observed in the primary DBL (n=519), among the first 665
patients randomized. The minimum follow-up for this group was approximately 36 months with
an event vs subject ratio of 78%. Although fewer patients are included in this analysis, the event
information is the same as in the primary analysis. Using the same stratified Cox model as in the
primary analysis, the HR is 0.82 (95%CI 0.69, 0.97) (Figure 5.1-1).
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Figure 5.1-1:

2)

Kaplan-Meier Plot of Overall Survival - First 665 Randomized Subjects in
CheckMate-459

Piecewise hazard ratios

The proportional hazards assumption was examined, with the interaction p-value of 0.0306
suggesting a violation of proportional hazards.
When time-varying hazard ratios are present as in this study, hazard ratios in different time
periods can provide meaningful insights into the magnitude of benefit. Piecewise hazard ratios
were calculated for the first 8 months (HR 1.06, 95% CI 0.81 – 1.37) and after 8 months (HR
0.72, 95% CI 0.57 – 0.91), demonstrating robust improvement in OS after separation of the K-M
curves (June 2019 DBL).
3)

Time to subsequent systemic therapy or death (TTSSTD) analysis

A higher proportion of subsequent systemic therapy use (Appendix Table 1) was observed on
the sorafenib arm than the nivolumab arm (45.7% vs 37.7%, respectively), reflecting the
emergence of new therapies, including nivolumab, during the course of the study conduct.
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In an effort to understand the impact of subsequent therapy on the longer than assumed
delayed separation, an exploratory analysis was conducted to evaluate time to subsequent
systemic therapy initiation or death (TTSSTD, defined as time from randomization to the date of
starting subsequent systemic therapy or death, whichever occurs first).
The estimated HR of TTSSTD for nivolumab vs sorafenib is 0.76 (95% CI: 0.65, 0.90; Figure 5.12), using the stratified Cox model.
Figure 5.1-2:

Time to Subsequent Systemic Therapy Initiation or Death - All Randomized
Subjects in CheckMate-459

Symbols represent censored observations.
Hazard ratio from stratified Cox proportional hazard model using randomized arm as a single covariate.
Program Source: /opt/zfs001/prd/bms230945/stats/iaos/prog/figures
Program Name: rg-ef-ttsstd-ebr2523-sas.sas
15FEB2021:13:29:23
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Collectively, these analyses suggest that the lack of statistical significance in CheckMate-459
was due to insufficient follow-up to account for the longer than assumed delay in separation of
the OS K-M curves, which was likely driven by the higher than anticipated use of subsequent
therapy, including the use of subsequent I-O therapy on the sorafenib arm. The robust activity
of I-O therapy in post-sorafenib patients, the population in which nivolumab has received
accelerated approval, likely led to better than expected survival outcomes on the comparator
arm, thereby reducing the study’s ability to show a statistically significant improvement. The
alternative statistical method described above, specifically accounting for non-proportional
hazards by using a higher ratio of events vs subjects, would have served to better characterize
the OS benefit.
The FDA’s Position:
FDA considers these post hoc analyses as hypothesis-generating only and therefore generally
are not helpful given that ultimately, CheckMate-459 did not demonstrate a statistically
significant effect. Importantly, effects observed in one study are considered estimates of a
treatment effect in the population, and these effects may or may not be replicated in a
subsequent study. That being said, there are multiple reasons why a study may not succeed
including (1) the treatment is not effective; (2) chance occurrence (e.g., a Type II error); (3)
study was underpowered (e.g., the true effect was smaller than anticipated); (4) crossover (e.g.,
if the endpoint is OS); (5) or other factors (e.g., the statistical assumptions were not valid).
Although CheckMate-459 was not successful, FDA acknowledges that it is plausible that the
study was negative for a reason other than the treatment not being effective, noting that
nivolumab was being compared to an effective drug (although with modest efficacy) rather
than a placebo. Only 20% of patients in the sorafenib arm received immuno-oncology drugs
post-progression (see Appendix Table 1 below).
It will be important for the committee to consider whether the totality of the data, including
single-arm data in the second-line setting, favor continued marketing in the second-line setting
for a patient population who would not receive atezolizumab plus bevacizumab in the first-line
setting (this group of patients was not specifically studied in CheckMate-040).

5.2 Nivolumab HCC Clinical Development Program and Proposed Alternative Study to
Fulfill Postmarketing Requirement
The Applicant’s Position:
There are currently three ongoing Phase 3 studies in the Nivolumab HCC Development
Program: CheckMate-9DX, CheckMate-9DW, and CheckMate-74W. Details on the study design
and status for these studies are provided in Table 5.2-1:
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Table 5.2-1:

Ongoing Studies in the HCC Development Program for Nivolumab
CheckMate-9DX
Randomized (1:1), double

Study Design

blind study of adjuvant
nivolumab vs placebo

CheckMate-9DW

CheckMate-74W

Randomized (1:1),
multicenter study of
nivolumab in combination
with ipilimumab compared
to sorafenib or lenvatinib in
1L advanced HCC

Randomized (1:1:1),
multicenter, double blinded,
placebo controlled study of
nivolumab + ipilimumab,
nivolumab monotherapy, or
placebo in combination with
TACE in intermediate stage
HCC
Adults with Intermediate
stage HCC by BCLC staging
criteria whose tumor
characteristics exceed the
BMU7 criteria, Child-Pugh 56, no prior TACE

Population

Subjects who have
undergone curative liver
resection or ablation,
following a first diagnosis of
HCC, and who are at high
risk of recurrence

Adults with advanced-stage
HCC, no prior systemic
therapy, Child- Pugh 5-6,
ECOG 0-1

No. of Subjects

530 randomized (planned)

650 randomized (planned)

765 randomized (planned)

Nivolumab 480 mg IV Q4W

Arm A: nivolumab (1 mg/kg)
and ipilimumab (3 mg/kg)
Q3W for 4 cycles followed
by nivo 480 mg Q4W

Arm A: nivolumab (240 mg
Q2W) and ipilimumab (1
mg/kg Q6W) plus TACE,

Placebo IV Q4W

Arm B: sorafenib 400 mg PO
BID or lenvatinib 8 mg/
12mg PO QD

Test Drugs and Dose

Arm B: nivo and ipi placebo
plus TACE,

Arm C: nivo placebo and ipi
placebo plus TACE
conventional TACE and DEBTACE
Primary: Arm A vs Arm C
TTTP, OS

Primary: RFS (BICR)

Primary: OS

Endpoints

Secondary: OS; time to
recurrence (BICR)

Secondary: ORR, DoR, TTSD

Study Start

Dec-2017

Sep-2019

Secondary: Arm B vs Arm C
TTP, OS; All arms EFS, PFS
Sep-2020

Enrollment Status

Complete

Recruiting

Recruiting

Estimated Primary
Completion Date

Jan-2023

Mar-2023

Feb-2026

BCLC - Barcelona Clinic Liver Cancer, BICR - blinded independent central review, BMU7 - Beyond Milan and up-to-7, DOR duration of response, EFS - event free survival, FA - final analysis, HCC - hepatocellular carcinoma, IA - interim analysis, IV
intravenous, ORR - objective response rate, OS - overall survival, PO- per os (oral), QD - once daily, Q#W - once every # weeks,
PFS progression free survival, RFS - recurrence free survival, TACE - transarterial chemoembolization, TTSD - time to
symptomatic deterioration, TTTP - time to TACE progression

Clinical activity for nivolumab in HCC has already been demonstrated in the 1L and 2L
metastatic setting (CheckMate-040 and -459), as well as in the neoadjuvant setting38. In
addition, in 3 tumor types in which nivolumab has already demonstrated efficacy in the
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metastatic setting, including melanoma, esophageal cancer, and bladder cancer, phase 3 results
for nivolumab in the adjuvant setting have also read out positive.12,39,40 Most recently,
nivolumab demonstrated an improvement in disease-free survival over placebo in adjuvant
muscle-invasive urothelial carcinoma, which is intended to confirm the clinical benefit of
nivolumab for the treatment of previously treated patients with metastatic urothelial cancer.
These consistent findings for nivolumab across lines of therapy in multiple tumor types
including HCC support our proposal to use CheckMate-9DX to fulfill the PMR to confirm the
clinical benefit of nivolumab in HCC.
CheckMate-9DX is an ongoing, Phase 3, global, randomized, double-blinded study of adjuvant
nivolumab versus placebo for subjects with hepatocellular carcinoma who are at high risk of
recurrence after curative resection or ablation. This study, which completed enrollment in
December of 2020, will address a high unmet medical need in a patient population with a highrisk of recurrence for whom no effective therapeutic options are available, and will allow for
demonstration of clinical benefit, as measured by recurrence-free survival (RFS), provided by
nivolumab versus placebo. RFS directly measures time to disease recurrence or death,
whichever occurs first. RFS can be used to evaluate whether adjuvant immunotherapy prevents
or delays recurrence and is unlikely to be impacted by subsequent systemic therapy use. Given
this study’s unique ability to further characterize the clinical benefit of nivolumab in HCC, BMS
is proposing to use CheckMate-9DX as the confirmatory trial for the accelerated approval of
nivolumab for the treatment of HCC patients previously treated with sorafenib. Given that
nivolumab represents an important treatment option for patients with advanced HCC in the
post-sorafenib setting, and physicians continue to rely on the availability of nivolumab to
address the existing unmet medical need in these patients, nivolumab should remain FDAapproved as a treatment option for patients while this further clinical evaluation allows for
confirmation of clinical benefit.
The FDA’s Position:
In the second-line setting after sorafenib, nivolumab showed modest but durable responses.
Although response rates observed in Studies CheckMate-459 and CheckMate-040 were similar,
in CheckMate-459 the higher response rate for nivolumab (versus sorafenib) did not translate
into a statistically significant effect on survival.
Randomized studies with PD-1 inhibitors used as monotherapy in the first-line setting
(nivolumab) or second-line setting (pembrolizumab) did not confirm clinical benefit predicted
based on the single arm studies showing modest activity in the second-line setting after
progression on sorafenib. CheckMate-459 was not designed as a non-inferiority study and
therefore claims of similar activity to sorafenib should not be made.
Evidence from Study IMbrave150 showed that the combination of an immune checkpoint
inhibitor (atezolizumab) with a VEGF-targeting agent (bevacizumab) improves overall survival
when compared to sorafenib. As can be seen on a search of clinicaltrials.gov, other Phase 3

33

trials of combination checkpoint inhibitors are ongoing in the first-line setting which may
further change the treatment landscape of HCC.
BMS is proposing Study CA2099DX as a new study to verify and describe the effect of
nivolumab to convert the accelerated approval of nivolumab to regular approval. Study
CA2099DX will explore the role of nivolumab in the adjuvant setting (post resection or
ablation). There would be some uncertainty with respect to whether an effect in patients with
low burden of disease would translate into benefit in the advanced disease setting; although
FDA acknowledges the historical use of different settings to convert accelerated approvals to
regular approvals. The study’s estimated date of completion is in Q1 2023.
Although the setting of Study CA20974W may be more similar to the setting studied in
CheckMate-459 and the study may isolate the effect of nivolumab monotherapy, the role of
TACE in contributing to an immune response has yet to be elucidated. In addition, the study’s
final survival analysis is estimated to be conducted in 2026.
Study CA2099DW may confirm benefit of the combination nivolumab and ipilimumab, which
are also approved in the second-line setting (under accelerated approval).

6. Points for the Advisory Committee to Consider
The Applicant’s Position:
Despite changes to the HCC treatment landscape, nivolumab remains an important treatment
option for patients with HCC who have been treated with sorafenib.
•

•

•

Sorafenib remains an important alternative treatment option for the 1L patient
population, and patients receiving sorafenib will be eligible to receive nivolumab at the
time of progression or intolerance.
o Patients with comorbidities (at least 20%), such as Child-Pugh B liver function,
presence of varices or conditions associated with a high risk of bleeding, may be
considered more appropriate candidates for treatment with sorafenib than
atezolizumab+bevacizumab, given differences in the toxicity profile of each
option.
In CheckMate-040, nivolumab demonstrated a favorable benefit-risk profile in subjects
with advanced HCC post-sorafenib. Nivolumab showed durable responses with an ORR
of 14.3% (n=22/154) and a DOR from 3.2 to 51.1+ months among responders, per BICR
by RECIST 1.1, with an acceptable safety profile and maintenance of HRQoL.
o Additional follow-up of patients based on 20-Mar-2018 DBL showed no new
safety signals, with a low rate of discontinuation of nivolumab due to AEs.
Nivolumab has a differentiated safety profile compared to currently available 2L
therapies, considering that treatment with TKIs is more often associated with bleeding,
thromboembolic events, hand-foot skin reaction and hypertension. Nivolumab may be
preferred as a 2L therapy to reduce the risk of these complications.
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•

NCCN Guidelines recommend nivolumab treatment as subsequent-line therapy for HCC
patients with Child Pugh A or B cirrhosis. Nivolumab is the only treatment option with
prospective clinical data in 2L HCC patients with Child-Pugh B cirrhosis.

Nivolumab should remain approved as a treatment option for patients with HCC postsorafenib while further clinical evaluation allows for confirmation of clinical benefit.
•

Clinical activity for nivolumab in HCC has already been demonstrated in the 1L and 2L
metastatic setting (CheckMate-040 and -459), as well as in the neoadjuvant setting38.
o In addition, in 3 tumor types in which nivolumab has already demonstrated
efficacy in the metastatic setting, including melanoma12, esophageal cancer39,
and bladder cancer40, phase 3 results for nivolumab in the adjuvant setting have
also read out positive.
o Most recently, nivolumab demonstrated an improvement in disease-free survival
over placebo in adjuvant bladder cancer, which is intended to confirm the clinical
benefit of nivolumab for the treatment of previously treated patients with
metastatic urothelial cancer.

•

These consistent findings for nivolumab across lines of therapy in multiple tumor types
including HCC support our proposal to use CheckMate-9DX as the alternative study to
fulfill the PMR to confirm the clinical benefit of nivolumab in HCC.

•

CheckMate-9DX is an ongoing, Phase 3, global, randomized, double-blinded study of
adjuvant nivolumab versus placebo for subjects with HCC who are at high risk of
recurrence after curative resection or ablation.
o This study, which completed enrollment in December of 2020, will address a high
unmet medical need in a patient population with a high-risk of recurrence for
whom no effective therapeutic options are available, and will allow for
demonstration of clinical benefit, as measured by RFS, provided by nivolumab
versus placebo.


RFS is unlikely to be impacted by subsequent systemic therapy use, as it
directly measures time to disease recurrence or death, whichever occurs
first.

•

BMS is proposing to use CheckMate-9DX as the confirmatory trial for the accelerated
approval of nivolumab for the treatment of HCC patients previously treated with
sorafenib given its ability to further characterize the clinical benefit of nivolumab
monotherapy in HCC. Nivolumab should remain FDA-approved as a treatment option for
patients while further clinical evaluation allows for confirmation of clinical benefit.

•

Nivolumab represents an important treatment option for patients with advanced HCC in
the post-sorafenib setting, and physicians continue to rely on the availability of
nivolumab to address the existing unmet medical need in these patients.
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The FDA’s Position:
Accelerated approval is an expedited program that provides an approval pathway for drugs and
biologics that treat serious and life-threatening conditions based on a clinical endpoint that can
be measured earlier than irreversible morbidity or mortality and demonstrates that the drug or
biologic provides meaningful advantage over available therapies. This program is intended to
provide early access to therapies for patients with limited therapeutic options; however, given
the uncertainty in the use of an early clinical endpoint to predict a meaningful clinical benefit,
drugs granted accelerated approval may be required to be studied in post-approval trials to
confirm this benefit.
Nivolumab received accelerated approval in the second-line setting based on a modest
response rate of 14% in a single arm trial with a few patients experiencing prolonged duration
of response. CheckMate-459, the randomized controlled trial designed to verify and describe
the effect of nivolumab in HCC did not confirm clinical benefit. Therefore, if the indication is
maintained, additional data will be necessary to verify and describe the benefit of nivolumab in
HCC.
The FDA is seeking the committee’s advice on next steps including whether the post-sorafenib
indication should remain on the market while additional trial(s) are conducted.
The committee is also asked to consider that the landscape of HCC has changed following the
approval of atezolizumab and bevacizumab in the first-line setting. The approval of
atezolizumab and bevacizumab established a new standard of care for the systemic treatment
of most patients with HCC; although some patients may be deferred from receiving this
regimen (e.g., those at risk of severe bleeding). Although some patients may be deferred from
receiving this regimen, CheckMate-040 did not specifically study these patients (e.g., those at
high risk of bleeding).

7. Draft Topics for Discussion by the Advisory Committee
1. Should the indication for the second-line (post sorafenib) treatment of hepatocellular
carcinoma be maintained pending final results of ongoing studies?
2. Are any of the Applicant’s proposed alternative trials appropriate to confirm clinical benefit
in patients with hepatocellular carcinoma (HCC) who have been previously treated with
sorafenib?
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9. Appendix
CheckMate-459 Study Design:

CheckMate-459 was a randomized (1:1), multicenter, Phase 3 study of nivolumab 240 mg IV
Q2W versus sorafenib 400 mg PO BID as 1L treatment in subjects with advanced HCC. The
primary endpoint was OS.
Key eligibility included: subjects must not have been amenable for management with surgery or
locoregional therapy or had progressed after surgery or locoregional therapy. Subjects must not
have received prior systemic therapy for advanced HCC in keeping with the 1L setting of this
study. Additionally, subjects must be cirrhotic status of Child-Pugh Class A (A5 or A6), have
Eastern Cooperative Oncology Group Performance Status (ECOG PS) of 0 to 1, and non-viralHCC or HBV-, or HCV HCC status, as defined in the protocol.
The study consisted of three phases: screening, treatment, and follow-up (see schematic
below). After signing of informed consent and screening for eligibility, subjects were randomly
assigned in a 1:1 ratio to receive nivolumab or sorafenib. Randomization was stratified by
etiology (hepatitis C virus [HCV] vs non-HCV [i.e., hepatitis B virus [HBV] and HCC with no
history of hepatitis virus infection]), EHS/VI (present or absent), and geography (Asia vs
non-Asia).
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CheckMate-459 Data Tables and Figures:
Appendix Table 1:

Subsequent Cancer Therapy - All Randomized Subjects in CheckMate-459

------------------------------------------------------------------------------------------Number of Subjects (%)
------------------------------------------------Nivolumab 240 mg
Sorafenib 400 mg
N = 371
N = 372
------------------------------------------------------------------------------------------SUBJECTS WITH ANY SUBSEQUENT THERAPY (%)
181 ( 48.8)
196 ( 52.7)
SUBSEQUENT RADIOTHERAPY (%)
YES
NO

52 ( 14.0)
319 ( 86.0)

38 ( 10.2)
334 ( 89.8)

SUBSEQUENT SURGERY (%)
YES
NO

10 ( 2.7)
361 ( 97.3)

14 ( 3.8)
358 ( 96.2)

SUBSEQUENT SYSTEMIC THERAPY (%)
IMMUNO-ONCOLOGY
CHEMOTHERAPY
TYROSINE KINASE INHIBITOR
INVESTIGATIONAL AGENT (1)
OTHER

140 (
7(
15 (
132 (
10 (
2(

170
76
25
86
40
4

37.7)
1.9)
4.0)
35.6)
2.7)
0.5)

( 45.7)
( 20.4)
( 6.7)
( 23.1)
( 10.8)
( 1.1)

SUBSEQUENT NON-SYSTEMIC TREATMENT
63 ( 17.0)
61 ( 16.4)
FOR HCC (LOCAL ONLY) (%)
RFA
2 ( 0.5)
9 ( 2.4)
TAE
4 ( 1.1)
2 ( 0.5)
TACE
29 ( 7.8)
27 ( 7.3)
PEI
1 ( 0.3)
0
CRYOABLATION
0
0
Y-90 MICROSPHERES
6 ( 1.6)
4 ( 1.1)
HAI CHEMOTHERAPY
8 ( 2.2)
9 ( 2.4)
OTHER
22 ( 5.9)
26 ( 7.0)
------------------------------------------------------------------------------------------Subject may have received more than one type of subsequent therapy.
(1) The 'Investigational Agent' category includes indeterminate therapies due to clinical
trials.
Source: Table S.5.8all
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Appendix Figure 1:

Kaplan-Meier Plot of Overall Survival - All Randomized Subjects in
CheckMate-459

Symbols represent censored observations.
Hazard ratio from stratified Cox proportional hazard model using randomized arm as a single
covariate.
Source: Figure 7.2-1 from the CA209459 Final CSR
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Appendix Table 3:

Summary of Safety Results - All Treated Subjects in CheckMate-459

----------------------------------------------------------------------------------------------Nivolumab 240 mg
Sorafenib 400 mg
N = 367
N = 363
----------------------------------------------------------------------------------------------DEATHS
242 ( 65.9)
270 ( 74.4)
WITHIN 30 DAYS OF LAST DOSE (%)
27 ( 7.4)
42 ( 11.6)
WITHIN 100 DAYS OF LAST DOSE (%)
98 ( 26.7)
108 ( 29.8)
STUDY DRUG TOXICITY
4 ( 1.1)
0
----------------------------------------------------------------------------------------------Adverse Event Grades
Any Grade
Grade 3-4
Any Grade
Grade 3-4
----------------------------------------------------------------------------------------------ALL-CAUSALITY SAEs
163 ( 44.4)
124 ( 33.8)
166 ( 45.7)
106 ( 29.2)
DRUG-RELATED SAEs
43 ( 11.7)
32 ( 8.7)
39 ( 10.7)
29 ( 8.0)
----------------------------------------------------------------------------------------------ALL-CAUSALITY AEs LEADING TO DC
73 ( 19.9)
54 ( 14.7)
91 ( 25.1)
56 ( 15.4)
DRUG-RELATED AEs LEADING TO DC
27 ( 7.4)
16 ( 4.4)
42 ( 11.6)
29 ( 8.0)
----------------------------------------------------------------------------------------------ALL-CAUSALITY AEs
355 ( 96.7)
210 ( 57.2)
362 ( 99.7)
237 ( 65.3)
Most Frequent AEs (≥ 20% of Any Grade in either treatment group)
DIARRHOEA
86 ( 23.4)
6 ( 1.6)
187 ( 51.5)
19 ( 5.2)
ABDOMINAL PAIN
67 ( 18.3)
11 ( 3.0)
76 ( 20.9)
13 ( 3.6)
FATIGUE
97 ( 26.4)
5 ( 1.4)
113 ( 31.1)
12 ( 3.3)
PRURITUS
78 ( 21.3)
4 ( 1.1)
41 ( 11.3)
2 ( 0.6)
PALMAR-PLANTAR ERYTHRODYSAESTHESIA 14 ( 3.8)
1 ( 0.3)
181 ( 49.9)
53 ( 14.6)
SYNDROME
AST INCREASED
77 ( 21.0)
46 ( 12.5)
56 ( 15.4)
21 ( 5.8)
DECREASED APPETITE
65 ( 17.7)
2 ( 0.5)
131 ( 36.1)
7 ( 1.9)
HYPERTENSION
24 ( 6.5)
5 ( 1.4)
84 ( 23.1)
27 ( 7.4)
----------------------------------------------------------------------------------------------DRUG-RELATED AEs
257 ( 70.0)
81 ( 22.1)
338 ( 93.1)
179 ( 49.3)
Most Frequent Drug-related AEs (≥ 15% of Any Grade in either treatment group)
PALMAR-PLANTAR ERYTHRODYSAESTHESIA 4 ( 1.1)
1 ( 0.3)
179 ( 49.3)
52 ( 14.3)
SYNDROME
ALOPECIA
3 ( 0.8)
0
67 ( 18.5)
0
FATIGUE
56 ( 15.3)
3 ( 0.8)
88 ( 24.2)
7 ( 1.9)
DIARRHOEA
31 ( 8.4)
3 ( 0.8)
171 ( 47.1)
18 ( 5.0)
DECREASED APPETITE
22 ( 6.0)
0
94 ( 25.9)
6 ( 1.7)
HYPERTENSION
3 ( 0.8)
0
77 ( 21.2)
26 ( 7.2)
----------------------------------------------------------------------------------------------ALL-CAUSALITY SELECT AES, BY CATEGORY
ENDOCRINE
50 ( 13.6)
4 ( 1.1)
17 ( 4.7)
0
GASTROINTESTINAL EVENT
91 ( 24.8)
11 ( 3.0)
188 ( 51.8)
19 ( 5.2)
HEPATIC
132 ( 36.0)
75 ( 20.4)
109 ( 30.0)
49 ( 13.5)
PULMONARY
12 ( 3.3)
6 ( 1.6)
0
0
RENAL
22 ( 6.0)
4 ( 1.1)
19 ( 5.2)
4 ( 1.1)
SKIN
160 ( 43.6)
13 ( 3.5)
247 ( 68.0)
67 ( 18.5)
HYPERSENSITIVITY/INFUSION REACTIONS 30 ( 8.2)
1 ( 0.3)
2 ( 0.6)
0
DRUG-RELATED SELECT AES, BY CATEGORY
ENDOCRINE
46 ( 12.5)
4 ( 1.1)
9 ( 2.5)
0
GASTROINTESTINAL
34 ( 9.3)
6 ( 1.6)
172 ( 47.4)
18 ( 5.0)
HEPATIC
62 ( 16.9) 35 ( 9.5)
65 ( 17.9)
26 ( 7.2)
PULMONARY
10 ( 2.7)
5 ( 1.4)
0
0
RENAL
8 ( 2.2)
1 ( 0.3)
8 ( 2.2)
2 ( 0.6)
SKIN
102 ( 27.8)
7 ( 1.9)
234 ( 64.5)
66 ( 18.2)
-----------------------------------------------------------------------------------------------
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Appendix Table 3:

Summary of Safety Results - All Treated Subjects in CheckMate-459

----------------------------------------------------------------------------------------------Nivolumab 240 mg
Sorafenib 400 mg
N = 367
N = 363
------------------------------ --------------------------Any Grade
Grade 3-4
Any Grade
Grade 3-4
----------------------------------------------------------------------------------------------HYPERSENSITIVITY/INFUSION REACTIONS 30 ( 8.2)
1 ( 0.3)
2 ( 0.6)
0
ALL-CAUSALITY IMMUNE-MEDIATED AEs WITHIN 100 DAYS OF LAST DOSE, BY CATEGORY
Immune-mediated Endocrine AEs
ADRENAL INSUFFICIENCY
3 ( 0.8)
1 ( 0.3)
0
0
HYPOPHYSITIS
2 ( 0.5)
1 ( 0.3)
0
0
HYPERTHYROIDISM
12 ( 3.3)
1 ( 0.3)
1 ( 0.3)
0
HYPOTHYROIDISM/THYROIDITIS
28 ( 7.6)
0
7 ( 1.9)
0
DIABETES MELLITUS
3 ( 0.8)
1 ( 0.3)
0
0
Immune-Mediated AEs Treated with Immune-Modulating Medications
DIARRHEA/COLITIS
7 ( 1.9)
4 ( 1.1)
0
0
HEPATITIS
30 ( 8.2)
25 ( 6.8)
0
0
PNEUMONITIS
7 ( 1.9)
5 ( 1.4)
0
0
NEPHRITIS AND RENAL DYSFUNCTION
0
0
0
0
RASH
40 ( 10.9)
5 ( 1.4)
9 ( 2.5)
2 ( 0.6)
HYPERSENSITIVITY
7 ( 1.9)
1 ( 0.3)
0
0
----------------------------------------------------------------------------------------------ALL-CAUSALITY OESIs WITHIN 100 DAYS OF LAST DOSE, BY CATEGORY
MYASTHENIC SYNDROME
1 ( 0.3)
0
0
0
DEMYELINATION EVENT
0
0
0
0
GUILLAIN-BARRE SYNDROME EVENT
0
0
0
0
PANCREATITIS
4 ( 1.1)
1 ( 0.3)
3 ( 0.8)
2 ( 0.6)
UVEITIS
0
0
1 ( 0.3)
0
ENCEPHALITIS
0
0
0
0
MYOCARDITIS
0
0
0
0
MYOSITIS
0
0
0
0
RHABDOMYOLYSIS
0
0
2 ( 0.6)
0
GRAFT VERSUS HOST DISEASE
0
0
0
0
----------------------------------------------------------------------------------------------MedDRA version 22.0; CTC version 4.0. All events are within 30 days of the last dose of study
drug, unless otherwiseindicated.
Source: Table 8.1-1 from the CA209459 Final CSR
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Appendix Figure 2: Drug-Related Adverse Events by Worst CTC Grade (Any Grade, Grade 3-4) - All Treated Subjects in CheckMate-459

Events occurring in more than 10% of patients in any category in either treatment arm.
Includes events reported between first dose and 30 days after last dose of study therapy.
MedDRA Version: 22.0; CTC Version 4.0
1 Grade 5 event was reported in the nivolumab arm (Cerebrovascular accident), and 1 was reported in the sorafenib arm (Hepatic
failure).
Program Source: /opt/zfs001/prd/bms230945/stats/iaos/prog/figures
Program Name: rg-ae-torrae-ebr2523-sas.sas
15FEB2021:13:28:57
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CheckMate-040 and CheckMate-459 HRQoL Data
CheckMate-040
Among patients in the dose-expansion phase who were on treatment, the EQ-5D-3L completion
rate exceeded 90% at each timepoint through week 25. EQ-5D-3L index scores were stable
while on treatment with no significant changes from baseline (mean 0.856, 95% CI 0.827 to
0.884) to week 25 (0.829, 0.786 to 0.872); mean change from baseline was -0.015 (–0.051 to
0.021). EQ-5D-VAS scores were also stable, with no significant changes from baseline (mean
73.0, 95% CI 69.0 to 77.1) to week 25 (75.4, 70.0 to 80.9); mean change from baseline was 3.2
(–1.2 to 7.5).
Reference: El-Khoueiry AB, Sangro B, Yau T, et al.. Nivolumab in patients with advanced hepatocellular
carcinoma (CheckMate 040): an open-label, non-comparative, phase 1/2 dose escalation and expansion
trial. The Lancet 2017;389(10088):2492-502.

CheckMate-459
HRQoL analyses consisted of data from patients who had a baseline PRO assessment and at
least one PRO assessment after baseline. Descriptive statistics were used to calculate
completion rates for the FACT-hep. A longitudinal mixed-effects model was used to analyze
PRO data from all on-treatment visits through week 113 (both treatment arms still had ≥10
patients on treatment). A clinically meaningful difference was determined by using a value of 8
for the minimally important difference for the FACT-Hep instrument. The GP5 item (using the
proportion of patients who worsened from baseline) was analyzed by repeated measures
logistic regression (using generalized estimating equations). Missing data were analyzed and it
was determined that there were no clear patterns of missing data and missing at random was
assumed. HRQoL was an exploratory endpoint within CheckMate-459 and therefore results
should be interpreted with caution.
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CheckMate-459
Appendix Table 4: FACT-Hep Completion Rates in CheckMate-459

----------------------------------------------------------------------------------------------Number of Subjects Who Filled the Questionnaire/
Number Available Subjects(%)
---------------------------------------------------------------------Nivolumab 240 mg
Sorafenib 400 mg
Nominal Timepoint
N = 371
N = 372
----------------------------------------------------------------------------------------------BASELINE

346/371 ( 93.3)

342/372 ( 91.9)

ON TREATMENT
WEEK 5
300/333 ( 90.1)
285/318 ( 89.6)
WEEK 9
244/271 ( 90.0)
227/257 ( 88.3)
WEEK 13
221/245 ( 90.2)
178/212 ( 84.0)
WEEK 17
173/202 ( 85.6)
144/171 ( 84.2)
WEEK 21
150/178 ( 84.3)
127/145 ( 87.6)
WEEK 25
133/151 ( 88.1)
103/121 ( 85.1)
WEEK 29
118/140 ( 84.3)
81/ 98 ( 82.7)
WEEK 33
108/125 ( 86.4)
71/ 86 ( 82.6)
WEEK 37
104/112 ( 92.9)
62/ 73 ( 84.9)
WEEK 41
95/103 ( 92.2)
55/ 65 ( 84.6)
WEEK 45
86/ 98 ( 87.8)
47/ 57 ( 82.5)
WEEK 49
79/ 90 ( 87.8)
39/ 53 ( 73.6)
WEEK 53
75/ 87 ( 86.2)
41/ 48 ( 85.4)
WEEK 57
72/ 85 ( 84.7)
44/ 47 ( 93.6)
WEEK 61
65/ 78 ( 83.3)
39/ 45 ( 86.7)
WEEK 65
65/ 73 ( 89.0)
35/ 42 ( 83.3)
WEEK 69
59/ 71 ( 83.1)
34/ 38 ( 89.5)
WEEK 73
59/ 66 ( 89.4)
28/ 36 ( 77.8)
WEEK 77
53/ 64 ( 82.8)
25/ 29 ( 86.2)
WEEK 81
55/ 63 ( 87.3)
22/ 28 ( 78.6)
WEEK 85
46/ 56 ( 82.1)
19/ 24 ( 79.2)
WEEK 89
44/ 52 ( 84.6)
18/ 21 ( 85.7)
WEEK 93
40/ 50 ( 80.0)
18/ 20 ( 90.0)
WEEK 97
39/ 50 ( 78.0)
15/ 18 ( 83.3)
WEEK 101
42/ 49 ( 85.7)
14/ 15 ( 93.3)
WEEK 105
39/ 46 ( 84.8)
11/ 13 ( 84.6)
WEEK 109
36/ 44 ( 81.8)
11/ 11 (100.0)
WEEK 113
35/ 41 ( 85.4)
10/ 11 ( 90.9)
WEEK 117
27/ 38 ( 71.1)
7/ 9 ( 77.8)
WEEK 121
28/ 32 ( 87.5)
7/ 8 ( 87.5)
WEEK 125
18/ 28 ( 64.3)
5/ 6 ( 83.3)
WEEK 129
19/ 22 ( 86.4)
4/ 4 (100.0)
WEEK 133
12/ 18 ( 66.7)
3/ 4 ( 75.0)
WEEK 137
13/ 17 ( 76.5)
4/ 4 (100.0)
WEEK 141
12/ 13 ( 92.3)
3/ 3 (100.0)
WEEK 145
6/ 11 ( 54.5)
2/ 2 (100.0)
WEEK 149
7/ 8 ( 87.5)
N.A.
WEEK 153
5/ 6 ( 83.3)
N.A.
WEEK 157
4/ 4 (100.0)
N.A.
WEEK 161
1/ 1 (100.0)
N.A.
WEEK 165
1/ 1 (100.0)
N.A.
-----------------------------------------------------------------------------------------------
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Figure 3-1: Difference between nivolumab and sorafenib for FACT-Hep total score in CheckMate-459

Figure 3-2: Time to First Deterioration in FACT-Hep Total Score in CheckMate-459
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Figure 3-3: FACT GP5 results: Worsening of treatment burden relative to baseline in CheckMate-459

