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ABSTRACT

Background Pancreatic cancer is one of the deadliest
cancer types and represents a major unmet medical

need. CheckMate 032 investigated safety and efficacy of
nivolumab monotherapy and nivolumab plus ipilimumab
with/without cobimetinib in advanced/metastatic solid
tumors, including pancreatic cancer.

Methods In the original pancreatic cancer cohort,
previously treated patients (>1 prior regimen) with
advanced/metastatic pancreatic adenocarcinoma

were assigned to nivolumab 3mg/kg every 2 weeks
(monotherapy arm) or nivolumab 1 mg/kg and ipilimumab
1mg/kg or 3mg/kg every 3 weeks for four doses, followed
by nivolumab 3 mg/kg every 2 weeks (combination arm).
A subsequent modified pancreatic cohort (one or two prior
regimens) received nivolumab 3 mg/kg every 2 weeks,
ipilimumab 1 mg/kg every 6 weeks, and cobimetinib 60 mg
orally once daily for 21 days on and 7 days off (triplet
arm). The primary endpoint was investigator-assessed
objective response rate (ORR). Secondary endpoints were
investigator-assessed progression-free survival (PFS), PFS
rate, overall survival (0S), OS rate, safety, and tolerability.
Additionally, ORR, PFS, and duration of response were
assessed by blinded independent central review (BICR) in
the triplet arm.

Results 18 patients received nivolumab monotherapy,

21 received nivolumab plus ipilimumab, and 30 received
nivolumab plus ipilimumab plus cobimetinib. In the triplet
arm, partial responses were observed in two patients

per investigator (ORR 6.7% (95% Cl 0.8% to 22.1%))

and in three patients per BICR (ORR 10% (95% Cl 2.1%

10 26.5%)); no responses were observed in the other
arms. Median (95% Cl) PFS per investigator was 1.4 (1.3
10 2.0), 1.4 (1.2 t0 2.7), and 3.0 (1.5 to 4.1) months for
the monotherapy, nivolumab plus ipilimumab, and triplet
arms, respectively. Median (95% CI) 0S was 5.1 (2.0 to
9.0) months, 4.0 (1.9 to 5.6) months, and 6.2 (3.9 to 11.4)
months, respectively. Most treatment-related adverse
events were grade 2 or less.

Conclusions Nivolumab with or without ipilimumab did
not elicit objective responses in previously treated patients
with advanced pancreatic adenocarcinoma, although three

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Pancreatic cancer has a high mortality rate, with a
5-year relative survival rate of 12.5%, underscoring
the need for more treatment options.

= Immunotherapy with single or dual checkpoint in-
hibitors or in combination with other agents has
transformed the treatment of many solid tumors,
but their clinical application in pancreatic cancer
remains investigational.

WHAT THIS STUDY ADDS

= Given the distinct and complementary mechanisms
of action of nivolumab, ipilimumab, and the MEK
inhibitor cobimetinib, this study was conducted to
investigate their efficacy and safety in patients with
advanced/metastatic pancreatic adenocarcinoma.

= In the pancreatic cancer cohorts of CheckMate 032,
three confirmed partial responses and a manage-
able safety profile were observed with nivolumab
plus ipilimumab plus cobimetinib triplet therapy,
whereas no responses were observed with nivolum-
ab monotherapy or nivolumab plus ipilimumab com-
bination therapy.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The small sample size and differences in baseline
disease-specific characteristics between treatment
arms limit interpretation of these results. Further
studies are needed to identify novel combinations
of checkpoint inhibitors with other antineoplastic
agents, such as targeted therapies or chemothera-
pies, which may benefit previously treated patients
with advanced pancreatic adenocarcinoma.

confirmed partial responses and manageable safety were
observed with cobimetinib-containing triplet therapy. The
small sample size and differences in baseline disease-
specific characteristics between arms limit interpretation
of these results.
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INTRODUCTION

Pancreatic cancer is one of the deadliest forms of cancer.
It is the seventh-leading cause of cancer-related mortality
worldwide.! In the USA, the incidence of pancreatic
cancer between 2000 and 2019 increased by about 1%
annually in both men and women,? and over 62,000 new
cases and nearly 50,000 deaths from pancreatic carcinoma
were estimated in 2022% the 5-year relative survival rate is
12.5% for all pancreatic cancer stages combined.” Given
the poor survival rate, especially in the advanced or meta-
static setting, there is a critical need to investigate and
develop new therapeutic options for this malignancy.”

Immune checkpoint inhibitors, such as nivolumab
(a fully human monoclonal IgG4 programmed death-1
(PD-1) antibody) and ipilimumab (a cytotoxic T-lympho-
cyte antigen-4 (CTLA-4) antibody), have changed the
treatment paradigm for several solid tumors; however,
their clinical application in pancreatic cancer remains
under investigation. In patients with locally advanced or
metastatic pancreatic cancer, limited activity has been
observed with ipilimumab monotherapy and its combi-
nations.” ® In a study of patients with various tumor
types who received pembrolizumab monotherapy, objec-
tive response rate (ORR) was 18% in 22 patients with
advanced microsatellite instability high/mismatch repair
deficient (MSI-H/dMMR) pancreatic cancer, and median
progression-free survival (PFS) and overall survival (OS)
were 2.1 and 4.0 months, respectively.” In patients with
locally advanced or metastatic pancreatic cancer, combi-
nation therapy with gemcitabine plus nab-paclitaxel and
either pembrolizumab® or nivolumab’ resulted in an
ORR of 20% and 18%, respectively; median PFS of 9.1
and 5.5 months, respectively; and median OS of 15.0 and
9.9 months, respectively.

Nivolumab and ipilimumab have distinct but comple-
mentary mechanisms of action that contribute to the
restoration of antitumor T-cell function and induction
of de novo antitumor T-cell responses, respectively.w_14
Combination therapy with these two agents is active in
several tumor types'™'® and is approved for the treatment
of unresectable/metastatic melanoma, metastatic non-
small cell lung cancer, advanced renal cell carcinoma,
MSI-H/dMMR metastatic colorectal cancer, hepatocel-
lular carcinoma, and unresectable malignant pleural
mesothelioma.'? Therefore, we sought to investigate if
the combination of nivolumab plus ipilimumab has clin-
ically relevant activity in patients with pancreatic cancer.
Furthermore, the MEK pathway is a critical mediator in
constitutively active KRAS mutated cancers, including
most pancreatic ductal adenocarcinomas.” 21 Since
MEK inhibitors in combination with PD-1 and CTLA-4
receptor blockade have been shown to exhibit synergistic
antitumor activity in mouse models with increased tumor-
infiltrating CD8+ T cells in CT26 tumors,”* we hypothe-
sized that this combination may have similar activity in
KRAS mutant tumors in the clinical setting.

The CheckMate 032 trial was originally designed to inves-
tigate the safety and efficacy of nivolumab monotherapy

or nivolumab plus ipilimumab in patients with advanced
or metastatic tumors including triple-negative breast
cancer, gastric cancer, pancreatic cancer, small cell lung
cancer, bladder/urothelial cancer, and ovarian cancer.
An additional modified cohort of nivolumab plus ipilim-
umab and cobimetinib, an MEK inhibitor, was later added
to the pancreatic cancer cohort. We report the results for
the pancreatic cancer cohorts, including patients whose
tumor did not respond to previous systemic therapy.

METHODS

Study design and treatment

CheckMate 032 (NCT01928394) was a multicenter, open-
label, two-stage, phase 1/2 trial to evaluate the safety and
efficacy of nivolumab monotherapy or nivolumab plus
ipilimumab in adults with advanced or metastatic solid
tumors. The pancreatic cancer cohort enrolled patients
at 16 sites in four countries (Finland, Spain, the UK,
and the USA). Initially, the pancreatic cancer cohort
had two arms: nivolumab monotherapy or nivolumab
plus ipilimumab. Enrolment in these two arms began in
October 2013. Based on minimal activity observed in the
nivolumab monotherapy or combination therapy arms,
the protocol (online supplemental file 2) was amended
to include a third arm: nivolumab plus ipilimumab and
cobimetinib (triplet therapy arm). Enrolment into the
triplet therapy arm began in January 2017 (at sites in the
USA only).

The original arms followed a modified Simon two-
stage design to test whether nivolumab monotherapy or
nivolumab plus ipilimumab yielded an ORR that was of
clinical interest in pancreatic cancer. Only treatment arms
that met an ORR threshold of 10% progressed from stage
1 to stage 2; enrolment to stage 2 in a given treatment
arm could continue even if the other treatment arm(s)
were still at stage 1. After completion of enrolment of the
initial 40 patients, additional patients could be assigned
to the nivolumab monotherapy arm or nivolumab plus
ipilimumab combination arm up to a total of 100 patients
(including those from stage 1).

In the monotherapy arm, nivolumab 3mg/kg mono-
therapy was administered intravenously every 2 weeks.
For combination therapy dose level 1, nivolumab 1 mg/
kg intravenously and ipilimumab 1 mg/kg intravenously
were administered every 3 weeks for four doses followed
by nivolumab 3mg/kg intravenously every 2 weeks. For
combination therapy dose level 2, nivolumab 1mg/
kg intravenously plus ipilimumab 3mg/kg intrave-
nously were administered every 3 weeks for four doses,
followed by nivolumab 3mg/kg every 2 weeks. Patients
in the nivolumab monotherapy arm who had confirmed
progression were allowed to cross over to one of the
nivolumab plus ipilimumab combination arms.

For the triplet arm, a one-stage design was used to treat
30 patients with nivolumab 3 mg/kg every 2 weeks, ipilim-
umab 1 mg/kg every 6 weeks and cobimetinib 60 mg orally
once daily for 21 days on and 7 days off. No more than six
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patients were enrolled in the first week of the study, with
subsequent enrolment of six or more patients per week
during the first month. A scheduled safety review by the
medical monitor occurred after 12 patients were treated
and had been followed for at least 1month. Patients
received treatment until disease progression (investi-
gator assessed, per Response Evaluation Criteria in Solid
Tumors (RECIST), version 1.1), unacceptable toxicity,
withdrawal of consent, or the end of study, whichever
occurred first. Treatment with nivolumab or nivolumab
plus ipilimumab beyond initial disease progression was
permitted based on investigator’s judgment.

Patients and eligibility requirements

The study population in the pancreatic cancer cohort
included adults (=18 years) with histologically confirmed
advanced or metastatic pancreatic adenocarcinoma and
no clinically relevant ascites at baseline (defined as not
requiring paracentesis), measurable disease by CT or
MRI per RECIST V.1.1%* (radiographic tumor assessment
within 28 days before the first dose), and Eastern Coopera-
tive Oncology Group performance status (ECOG PS) of 0
or 1. Tumor MSI, KRAS, and RAF status were not assessed
at baseline. Patients in the nivolumab monotherapy and
nivolumab plus ipilimumab combination arms were
required to have either best response of stable disease
(SD) or progressive disease (PD), or refractory disease
during or after at least one chemotherapy regimen in
the metastatic/advanced setting, or have actively refused
chemotherapy considered as standard treatment for the
treatment of metastatic or locally advanced disease. For
the triplet arm, patients were required to have had treat-
ment with at least one, but not more than two, previous
lines of chemotherapy in the metastatic/advanced
setting, documented objective radiographic disease
progression at study entry and Royal Marsden score 0
or 1, or have actively refused chemotherapy considered
as standard treatment for the treatment of metastatic or
locally advanced disease. Key exclusion criteria included
active brain or leptomeningeal metastases; known or
suspected autoimmune disease; hepatitis B, hepatitis C,
or HIV infections; conditions requiring corticosteroids or
other immunosuppressive medications within 14 days of
first dose; and previous therapy with experimental anti-
tumor vaccines or any T-cell costimulation or checkpoint
pathways. Because cobimetinib was included in the triplet
arm, patients with low left ventricular ejection fraction
(<50% or below the institutional lower limit of normal)
and ECG with corrected QT=450 ms were excluded.

Endpoints and assessments

The primary endpoint was investigator-assessed ORR,
defined as the number of patients with a best overall
response of complete response (CR) or partial response
(PR) divided by the number of treated patients. The ORR
was further characterized by the duration of response
(DOR) and the magnitude of reduction in tumor
volume. Tumor assessments were done at screening

and then every 6 weeks from the first dose for the first
24 weeks, then every 12 weeks while on treatment or on
treatment hold for any reason until disease progression
or treatment discontinuation, whichever occurred later.
Secondary endpoints were investigator-assessed PFS, PFS
rate, OS, and OS rate. Additionally, ORR, PFS, and DOR
were assessed by blinded independent central review
(BICR) in the triplet arm. Other secondary endpoints
were safety and tolerability, analyzed by the incidence
of all on-study adverse events (AEs; collected continu-
ously during the treatment period and for a minimum
of 100 days following the last dose of study treatment).
AEs were coded according to the Medical Dictionary for
Regulatory Activities (MedDRA) version 21.0 and tabu-
lated using worst grade according to the National Cancer
Institute Common Terminology Criteria for Adverse
Events version 4.0. Immune-mediated AEs included
pneumonitis, diarrhea/colitis, hepatitis, nephritis/renal
dysfunction, rash, endocrine (adrenal insufficiency,
hypothyroidism/thyroiditis, hyperthyroidism, diabetes
mellitus, and hypophysitis), and other specific events
considered to be potential immune-mediated events by
investigator that occurred within 100 days of the last dose,
regardless of causality, and were treated with immune-
modulating medication. Evaluation of biomarkers, such
as tumor cell PD-L1 expression, was an exploratory
endpoint. Tumor cell PD-L1 expression was evaluated by
IHC and defined as the percent of viable tumor cells with
membrane staining (partial or complete) in a minimum
of 100 viable tumor cells per validated Dako PD-L1 IHC
28-8 pharmDx kit (Dako, an Agilent Technologies, Inc.
company, Santa Clara, California, USA).

Statistical analyses

This study included a dose-escalating safety evaluation
phase for the nivolumab plus ipilimumab combination
arm followed by a staged enrolment for the nivolumab
monotherapy arm and the nivolumab plus ipilimumab
combination arm. The staged enrolment part used a
modified Simon two-stage design with the treatment of
40 patients to evaluate whether nivolumab or the combi-
nation of nivolumab plus ipilimumab yielded an ORR
that was of clinical interest. In this study, an ORR of 210%
was considered of clinical value, and an ORR of >25%
was considered of strong clinical interest. The modified
Simon design evaluated the null hypothesis that the true
response rate was <10% vs the alternative hypothesis that
the true response rate was >10%. The two-stage testing
targeted a type I error rate of 5% and had 80% power
(based on the original N=40) to reject the null hypothesis
if the true response rate was 25%.

For the nivolumab monotherapy arm, the modified
Simon design required 18 treated patients for the first
stage and would be terminated at stage 1 if there was <1
responder among the 18 treated patients in the cohort.
If 22 responders were identified in up to 18 treated
patients in a cohort, additional patients were assigned
up to a total of 40 treated patients in that cohort per the

Callahan M, et al. J Immunother Cancer 2024;12:¢007883. doi:10.1136/jitc-2023-007883 3



initial protocol. After a protocol amendment, additional
patients could be assigned up to a total of 100 patients.
The treatment was to be considered of clinical interest if,
at the end of the second stage, there were =8 responders
among the first 40 treated patients in any one cohort. A
cross-over option to one of the nivolumab plus ipilim-
umab arms was available for patients in the nivolumab
monotherapy arm who progressed on monotherapy.
For the triplet arm, a one-stage design was used, with 30
patients treated. This sample size provided 70% power to
reject the null hypothesis of a 10% response rate if the
true response rate was 25% with a two-sided type I error
rate of 5%.

The primary analysis of investigator-assessed ORR
was summarized by a binomial response rate and corre-
sponding two-sided 95% exact CI using the Clopper-
Pearson method for arms using the one-stage design.
For the triplet arm, ORR per BICR was summarized simi-
larly. Investigator-assessed DOR (and BICR-assessed DOR
for the triplet arm) was summarized for patients who
achieved confirmed PR or CR using Kaplan-Meier (KM)
methodology. Median DOR and two-sided 95% CI, using
the Brookmeyer and Crowley method, was also calculated
within each treatment arm. Similar KM methodology was
used to descriptively summarize investigator-assessed PFS,
BICR-assessed PFS (for the triplet arm), and OS. Median
PFS and OS, with two-sided 95% ClIs, were calculated for
within each treatment arm. In addition, PFS and OS rates
(and 95% CIs) at fixed time points were estimated from
the PFS and OS KM curves, respectively. All efficacy anal-
yses were performed in all treated patients.

Safety was summarized for treated patients across all
three treatment arms according to MedDRA v21.0. The
safety profile was assessed through summaries of deaths,
serious AEs, AEs leading to discontinuation, overall AEs,
and laboratory abnormalities. Treatmentrelated AEs
leading to drug discontinuations between the first dose
and 30 days after the last dose of study therapy were
summarized.

Analyses of tumor cell PD-L1 expression were intended
to assess potential associations between tumor cell PD-L1
expression and efficacy measures. For each baseline
tumor cell PD-L1 subgroup, ORR was summarized by a
binomial response rate and corresponding two-sided 95%
ClIs using the Clopper-Pearson method, and median (and
two-sided 95% CIs) PFS and OS were estimated using KM
methodology. All statistical analyses were done with SAS
software (V.9.02; SAS Institute).

RESULTS

Patients

Between October 21, 2013 and June 22, 2018, 93 patients
were enrolled and 69 were treated. Of these, 18 patients
received nivolumab monotherapy (treated between
November 14, 2013 and January 27, 2014) and 21 received
nivolumab plus ipilimumab (treated between November
7, 2013 and June 5, 2014) at 16 sites in 4 countries (both

arms), and 30 received triplet therapy (treated between
January 23, 2017 and June 29, 2017 at 6 US sites). Of
patients who received nivolumab plus ipilimumab, 3
received dose level 1 and 18 received dose level 2. At
data cut-off, median (range) follow-up (time from first
dose to last known date alive or death) was 5.1 (0.6-20.8)
months in the nivolumab monotherapy arm, 4.0 (0.9—
19.5) months in the nivolumab plus ipilimumab arm, and
6.0 (0.6-17.0) months in the nivolumab plus ipilimumab
plus cobimetinib arm. At the time of the clinical data cut-
off for the current analysis (June 22, 2018; database lock
August 3, 2018), patients in all three treatment arms had
discontinued treatment. The most common reason for
discontinuation was disease progression, reported in 16
of 18 patients (89%) in the monotherapy arm, 14 of 21
(67%) in the doublet arm, and 22 of 30 (73%) in the
triplet arm (online supplemental figure 1). Two patients
who had crossed over from the nivolumab monotherapy
arm to the nivolumab plus ipilimumab arm discontinued
because of disease progression.

The extent of prior therapies differed somewhat across
treatment arms, in part because the triplet therapy
protocol required treatment with at least one but no more
than two prior systemic therapies in the advanced/meta-
static setting. The proportion of patients with >3 prior
systemic regimens in the metastatic setting was 11% in the
monotherapy arm, 57% in the nivolumab plus ipilimumab
arm, and 7% in the triplet arm (table 1). The propor-
tion of patients receiving either neoadjuvant or adjuvant
therapy was highest in the nivolumab monotherapy arm
(50%), followed by the triplet arm (37%), and duplet
arm (29%) (table 1, online supplemental table 1). The
proportion of patients receiving both neoadjuvant and
adjuvant therapy was highest in the triplet arm (17%),
followed by the monotherapy arm (6%). Mean cumula-
tive dose of nivolumab was similar in the monotherapy
and triplet arms (18.7 and 18.4mg/kg, respectively;
patients in both arms received nivolumab 3mg/kg) but
lower in the nivolumab plus ipilimumab arm (2.7 mg/kg;
patients in this arm received nivolumab 1 mg/kg) (online
supplemental table 2). As expected, mean cumulative
dose of ipilimumab in the nivolumab plus ipilimumab
arm (which received ipilimumab 3mg/kg) was higher
(6.7mg/kg) than in the triplet arm (2.2mg/kg), which
received ipilimumab 1 mg/kg.

Efficacy

In the nivolumab monotherapy and nivolumab plus ipili-
mumab combination therapy arms, ORR was less than
the 10% cut-off for clinical interest (0% in each arm), so
stage 2 was not reached. In the triplet arm, investigator-
assessed objective responses were observed in 2 of 30
patients (ORR 6.7%; 95% CI 0.8 to 22.1), with best overall
response of PR. By BICR assessment, objective responses
were observed in three of 30 patients (ORR 10.0%; 95% CI
2.1 to 26.5), with best overall response of PR (table 2). A
further 15 of 30 patients (50%) in the triplet arm had SD
(per investigator and per BICR), giving a disease control
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Table 1 Baseline demographic and clinical characteristics in all randomized patients

Nivolumab Nivolumab plus ipilimumab Nivolumab plus ipilimumab plus
(n=18) (n=21) cobimetinib (n=30)

Age, median (range), years 66.5 (35-76) 63.0 (47-79) 65.0 (31-78)

<65 5 (28) 11 (52) 13 (43)

>65 13 (72) 10 (48) 17 (57)
Sex, n (%)

Male 13 (72) 11 (52) 18 (60)

Female 5 (28) 10 (48) 12 (40)
Race, n (%)

White 16 (89) 19 (90) 23 (77)

Black or African American 1(6) 1(5) 4 (13)

Asian 1(6) 1(5) 1(3)

Other 0 0 2(7)
Region, n (%)

USA 16 (89) 16 (76) 30 (100)

Rest of the world 2 (11) 5 (24) 0
Prior lines of therapy, n (%)

0 0 0 1(3)

1 9 (50) 2 (10) 10 (33)

2 3(17) 8 (38) 17 (57)

>3 6 (33) 11 (52) 2(7)
Prior systemic regimens in the neoadjuvant setting,* n (%)

0 15 (83) 20 (95) 25 (83)

1 1(6) 1(5) 5(17)

2 2 (11) 0 0
Prior systemic regimens in the adjuvant setting,” n (%)

0 11 (61) 16 (76) 19 (63)

1 7 (39) 5 (24) 11 (37)
Prior systemic regimens in the metastatic setting, n (%)

0 3(17) 0 6 (20)

1 6 (33) 3 (14) 9 (30)

2 7 (39) 6 (29) 13 (43)

>3 2 (11) 12 (57) 2(7)
Prior surgery related to cancer, n (%)

Yes 11 (61) 8 (38) 10 (33)

No 7 (39) 13 (62) 20 (67)
ECOG PS, n (%)

0 12 (67) 10 (48) 4 (13)

1 6 (33) 11 (63) 25 (83)

2 0 0 10
Site of metastases,t n (%)

Liver 10 (56) 16 (76) 18 (60)

Lung 6 (33) 9 (43) 11 (37)

Lymph node 7 (39) 8 (38) 12 (40)
Median (range) index tumor burden, mm 68.5 (10-135) 80.0 (19-237) 79.0 (15-221)
Time from initial diagnosis to study treatment, 1.2 (0.6-4.1) 1.2 (0.4-2.6) 1.2 (0.5-5.3)
median (range), years
LDH

<ULN 16 (89) 17 (81) 25 (83)

Continued
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Table 1 Continued

Nivolumab Nivolumab plus ipilimumab Nivolumab plus ipilimumab plus
(n=18) (n=21) cobimetinib (n=30)
>ULN 2 (11) 4(19) 4(3)
Not reported 0 0 1(3)
Neutrophil/lymphocyte ratio, n (%)
<5 9 (50) 15 (71) 19 (63)
>5 9 (50) 6 (29) 11 (37)
<8 13 (72) 19 (90) 25 (83)
>8 5 (28) 2 (10) 5(17)
Albumin
<LLN 0 3 (14) 5(17)
>LLN 1(6) 9 (43) 25 (83)
Not reported 17 (94) 9 (43) 0

*One patient in the nivolumab arm and five patients in the nivolumab plus ipilimumab plus cobinetinib arm received systemic therapies in both

neoadjuvant and adjuvant settings.
tPatients could have lesions at more than one site.

ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate dehydrogenase; LLN, lower limit of normal; ULN, upper limit of

normal.

rate per BICR of 60% (table 2). The best overall response
was SD in 5 of 18 patients (28%) in the nivolumab mono-
therapy arm and 7 of 21 patients (33%) in the nivolumab
plus ipilimumab arm. Objective responses in the triplet
arm were observed regardless of tumor cell PD-L1 expres-
sion status (<b%or 256%, <1%or 21%; online supple-
mental table 3).

In the two patients in the triplet arm who had
investigator-assessed PR, the median (range) time to
objective response was 3.5 (2.5-4.4) months and median
(95% CI) DOR (in months) was not estimable (3.3-not
estimable; figure 1). In the three patients with BICR-
assessed PR, median (range) time to objective response
was 1.4 (1.8-2.7) months, and the median (95% CI) DOR
(in months) was not estimable (5.1-not estimable). One
responder had an ECOG PS of 1 and tumor cell PD-L1
expression >1% at baseline; time to response was 2.5
months and DOR was 12.0 months. The other responder
had an ECOG PS of 1 and tumor cell PD-L1 expres-
sion <1% at baseline; time to response was 4.4 months
and DOR was 3.3 months. At baseline, these responders
had a time from initial diagnosis to study treatment of
<2 years (median (range) <1 (0.6-1.3) years). The addi-
tional responder identified by BICR had an ECOG PS of
1 and tumor cell PD-L1 expression <1% at baseline; time
to response was 1.4 months and DOR was 10.6 months.

Among evaluable patients, 3 of 14 (21%), 4 of 16 (25%),
and 14 of 25 (56%) patients in the monotherapy, combi-
nation therapy, and the triplet arms, respectively, had any
reduction in tumor burden from baseline per investigator
assessment (online supplemental figure 2 and online
supplemental figure 3). Median (95% CI) PFS per investi-
gator was 1.4 (1.3 t0 2.0), 1.35 (1.2 t0 2.7), and 3.0 (1.5 to
4.1) months for the nivolumab monotherapy, nivolumab
plus ipilimumab, and tripletarms (3.1 (1.5 to 4.7) months

per BICR in the triplet arm), respectively (figure 2A).
Median (95% CI) OS was 5.1 (2.0 to 9.0) months in the
nivolumab monotherapy arm, 4.0 (1.9 to 5.6) months
in the nivolumab plus ipilimumab arm, and 6.2 (3.9 to
11.4) months in the triplet arm (figure 2B). Investigator-
assessed PFS rates at 3 and 6 months, respectively, were
22% and 6% for the monotherapy arm, 19% and 6% for
the nivolumab plus ipilimumab arm, and 44% and 17%
in the triplet arm (52% and 23% per BICR; table 2). The
corresponding OS rates at 3, 6, and 12 months were 61%,
50%, and 17% for the monotherapy arm, 62%, 24%, and
10% for the nivolumab plus ipilimumab arm, and 83%,
53%, and 28% for the triplet arm (table 2).

Safety

Median (95% CI) duration of therapy was 1.7 (0.9 to
2.9) months in the nivolumab monotherapy arm, 0.7
(0.7 to 1.4) months in the nivolumab plus ipilimumab
arm, and 2.4 (1.4 to 3.2) months in the triplet arm. Most
patients (270%) in each arm received 90% to <110% of
the planned dose intensity of nivolumab and ipilimumab
(online supplemental table 2). The most frequently
reported treatmentrelated AE of any grade across all
treatment arms was diarrhea, reported in 28%, 48%, and
53% of patients in the nivolumab monotherapy arm,
nivolumab plus ipilimumab arm, and triplet arm, respec-
tively; the majority of treatmentrelated AEs were grade
two or less in each arm (table 3).

Fatigue was the most commonly reported grade 3/4
treatmentrelated AE, occurring in 0%, 10%, and 10%
of patients in the nivolumab monotherapy, nivolumab
plus ipilimumab, and triplet arms, respectively. Grade
3/4 treatmentrelated AEs leading to discontinuation
occurred in 1 patient (6%, colitis) in the nivolumab
monotherapy arm, 4 patients (19%) in the nivolumab
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Table 2 Summary of responses per RECIST V.1.1 and overall survival for all treated patients

Nivolumab
(n=18)

Nivolumab plus ipilimumab

(n=21)

Nivolumab plus ipilimumab plus cobimetinib

(n=30)

Investigator assessment

Investigator assessment

Investigator assessment

BICR assessment

Objective response rate,” n/N (%) 0/18 (0) 0/21 (0) 2/30 (6.7) 3/30 (10.0)
95% Cl 0.0t0 18.5 0.0 to 16.1 0.8 to 22.1 2.1t026.5
Best overall response, n (%)
Complete response 0 0 0 0
Partial response 0 0 2(7) 3 (10)
Stable disease 5 (28) 7 (33) 15 (50) 15 (50)
Progressive disease 9 (50) 12 (57) 9 (30) 10 (33)
Unable to determine 4 (22) 2 (10) 4 (13) 2(7)
Death before disease assessment 3(17) 1 (5) 2 (7) 0
Early discontinuation due to toxicity 0 0 1(3) 0
Other 1(6) 1(5) 13 0
Median time to responset (range), months 0 0 3.5 (2.5-4.4) 1.4 (1.3-2.7)
Median duration of responset (95% Cl), 0 0 NE (3.3-NE) NE (5.1-NE)
months
PFS
Events, n (%) 18 (100) 19 (90) 25 (83) 23 (77)

Median (months) (95% Cl)
PFS rate, % (95% Cl)

1.4 (1.3 t0 2.0)

1.4(1.2102.7)

3.0 (1.5 to 4.1)

3.1 (1.5t04.7)

3 months 22 (7 to 43) 19 (5 to 40) 44 (26 to 62) 52 (33 to 68)
6 months 6 (<1 to 22) 6 (<1 to 25) 17 (6 to 34) 23 (9 to 41)
0s
Events, n (%) 18 (100) 21 (100) 22 (73) =

Median (months) (95% CI)
OS rate, % (95% Cl)

5.1 (2.0 t0 9.0)

4.0(1.9 10 5.6)

6.2 (3.9 to 11.4)

3 months 61 (35 to 79) 62 (38 to 79) 83 (65 to 93) =
6 months 50 (26 to 70) 24 (9 to 43) 53 (33 to 69) =
12 months 17 (4 to 37) 10 (2 to 26) 28 (13 to 45) =

*Evaluated in all treated patients.
tPercentages may not add up to 100% due to rounding.
tEvaluated in patients who had an objective response.

BICR, blinded independent central review; NE, not estimable; OS, overall survival; PFS, progression-free survival; RECIST, Response Evaluation Criteria in Solid Tumors.

plus ipilimumab arm (2 cases of colitis and 1 case each
of diarrhea, increased aspartate aminotransferase, and
increased liver function test), and 2 patients (7%) in
the triplet arm (1 case each of anemia and steatohepa-
titis). Serious treatmentrelated AEs of any grade were
reported in 3 patients (17%) in the nivolumab mono-
therapy arm, 6 patients (29%), in the nivolumab plus
ipilimumab arm, and 5 patients (17%) in the triplet
arm. The most frequently reported serious grade 3/4
treatmentrelated AEs in each arm were 1 case each (6%)
of colitis and increased alanine aminotransferase in the
nivolumab monotherapy arm; 2 cases of colitis (10%)
and 1 case each (6%) of diarrhea, pyrexia, increased
aspartate aminotransferase, increased liver function test,
autoimmune thyroiditis, and hyperbilirubinemia in the
nivolumab plus ipilimumab arm; and 1 case each (6%)
of diarrhea, adrenal insufficiency, and steatohepatitis in
the triplet arm. There were no treatmentrelated deaths
in any arm. The most frequently reported immune-
mediated AEs were maculopapular rash (2/18; 11%) in

the nivolumab monotherapy arm, diarrhea (4/21; 19%)
in the nivolumab plus ipilimumab arm, and rash (5/30;
17%) in the triplet arm (table 4).

DISCUSSION

In the triplet arm of the CheckMate 032 pancreatic cancer
cohort, the ORR was 7% by investigator assessment and
10% by BICR in patients with advanced or metastatic
cancer whose disease had progressed on up to two prior
therapies and had a Royal Marsden prognostic score of
0 or 1. No responses were observed in the nivolumab
monotherapy and nivolumab plus ipilimumab treatment
arms. The 12-month OS rate was numerically higher with
triplet therapy (28%) than with nivolumab monotherapy
(17%) or nivolumab plus ipilimumab (10%). While a
median OS of 6.2 months was reported in the triplet arm,
the magnitude of increase compared with the nivolumab
monotherapy and nivolumab plus ipilimumab arms (5.1
and 4.0 months, respectively) was small. The observations
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in the triplet arm of CheckMate 032 are consistent with
the results of several phase 3 studies of different second-
line chemotherapeutic regimens in patients with meta-
static pancreatic cancer.

Considering the characteristics of the individual
responders in the triplet arm (investigator assessed),
both had a baseline ECOG PS of 1, Royal Marsden prog-
nostic score of <1, and time from initial diagnosis to study
treatment of <2 years but differed in baseline tumor cell
PD-L1 expression status (<1%and >1%). The additional
BICR-assessed responder had a baseline ECOG PS of
1 and tumor cell PD-L1 expression <1%. There was no
notable pattern in time to response or DOR among the
three responders. None of the BICR-assessed responders
had lung metastases; two patients had liver metastases

A NIVO + IPI +
NIVO NIVO + IPI cosl
_ 100+ (n=18) (n=18) (n=30)
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and one patient had kidney, peritoneum, and intestinal
metastases. Future analyses of genetic characteristics and
other biomarkers may help to identify individuals who
may respond to triplet therapy.

Due to differences in eligibility criteria between the
triplet arm (nivolumab plus ipilimumab plus cobime-
tinib) and the nivolumab monotherapy and nivolumab
plus ipilimumab treatment arms, baseline characteristics
of patients in the triplet arm were potentially more favor-
able (eg, the requirement for <2 previous lines of chemo-
therapy and Royal Marsden prognostic score of 0 or 1).
Conversely, the proportion of patients who had received
>3 prior lines of therapy was highest in the nivolumab
plus ipilimumab arm compared with the monotherapy
and triplet arms, which might have contributed to the
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Figure 2 Kaplan-Meier curves showing progression-free survival (PFS) by investigator (A) and overall survival (OS) (B).
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Table 3 Summary of treatment-related adverse events (TRAESs)

Nivolumab Nivolumab plus ipilimumab Nivolumab plus ipilimumab plus
(n=18)* (n=21)* cobimetinib (n=30)*
Event, n (%) Any grade Grade 3/4 Any grade Grade 3/4  Any grade Grade 3/4
Any TRAE 12 (67) 2 (11) 18 (86) 8 (38) 28 (93) 11 (37)
Serious TRAE 3(17) 1(6) 6 (29) 6 (29) 5(17) 3(10)
TRAEs leading to discontinuation 1(6) 1 (6) 4 (19) 4 (19) 5(17) 2(7)
TRAEs of any grade in 220% of patients in any treatment arm
Diarrhea 5 (28) 0 10 (48) 1(5) 16 (53) 1)
Pyrexia 4 (22) 0 5 (24) 1(5) 5(17) 1)
Fatigue 3(17) 0 6 (29) 2(10) 12 (40) 3(10)
Pruritus 1(6) 0 5 (24) 0 9 (30) 1)
Nausea 1(6) 0 5 (24) 0 4 (13) 0
Dermatitis acneiform 1(6) 0 0 0 6 (20) 0
Rash 0 0 3 (14) 0 11 (37) 0

*Patients who received at least one dose of any study medication. Adverse events were assessed according to the National Cancer Institute
Common Terminology Criteria for Adverse Events, V.4.0, and Medical Dictionary for Regulatory Activities V.21.0.

lower antitumor activity in this arm. In addition, differ-
ences in nivolumab and ipilimumab dosages in each arm
resulted in cumulative doses of nivolumab being higher
in the monotherapy and triplet therapy arms than in the
nivolumab plus ipilimumab arm, while the cumulative
dose of ipilimumab was higher in the nivolumab plus
ipilimumab arm than in the triplet arm.

The overall safety profile of nivolumab as a single agent,
in combination with ipilimumab, or in combination with
ipilimumab and cobimetinib was generally consistent
with the known toxicity profiles of each agent,5 102528 and
no new safety signals were identified across treatment

arms. Given that the toxicity profile of the nivolumab plus
ipilimumab combination is well characterized and that
cobimetinib does not have an overlapping toxicity profile
with either nivolumab or ipilimumab, the combination of
these three agents would not be expected to increase the
frequency and/or severity of treatment-associated toxici-
ties. The possible exception to this was an increased risk
for skin immune-related AEs (rash/maculopapular rash),
which were more frequently reported in the triplet arm
than in the other two arms.

A phase 2 study of the immune-checkpoint inhibitors
durvalumab (anti-PD-1 antibody) and tremelimumab

Table 4 Summary of immune-mediated adverse events (AEs) for which immune-modulating medication was used*

Nivolumab Nivolumab plus ipilimumab plus
(n=18) Nivolumab plus ipilimumab (n=21) cobimetinib (n=30)
Event, n (%) Any grade Grade 3/4 Any grade Grade 3/4 Any grade Grade 3/4
Rash 0 0 2 (10) 0 5(17) 0
Diarrhea 1(6) 0 4(19) 1(5) 1) 0
Maculopapular rash 2 (11) 1(6) 0 0 3(10) 1(3)
AST increased 0 0 2 (10) 2 (10) 1(3) 0
Colitis 1(6) 1(6) 1(5) 1(5) 0 0
ALT increased 0 0 1(5) 1(5) 1(3) 0
Pneumonitis 0 0 0 0 2(7) 0
Blood bilirubin increased 0 0 1(5) 1(5) 0 0
Hyperbilirubinemia 0 0 1(5) 1(5) 0 0
Autoimmune thyroiditis 0 0 1(5) 1(5) 0 0
Vesicular rash 0 0 0 0 1(3) 1)
Adrenal insufficiency 0 0 0 0 1(3) 1(3)
Hyperthyroidism 0 0 1(5) 0 0 0

*Endocrine AEs (adrenal insufficiency, hypothyroidism/thyroiditis, hyperthyroidism, diabetes mellitus, and hypophysitis) were considered immune-
mediated AEs regardless of immune-modulating medication use, as endocrine drug reactions are often managed without immune-modulating

medication.
ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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(anti-CTLA-4 antibody) was performed in 65 patients
with metastatic pancreatic ductal adenocarcinoma who
had previously received one firstline fluorouracil-based
or gemcitabine-based chemotherapy regimen and could
have received one other prior line of therapy in adjuvant,
neoadjuvant, or definitive chemoradiation settings.”
ORR was 3% for patients treated with durvalumab plus
tremelimumab and 0% for durvalumab monotherapy;
median PFS was 1.5 months in both arms, median OS was
3.1 and 3.6 months, and the 12-month OS rate was 9%
and 6%, respectively. The study did not meet the ORR
cut-off to proceed to the second part of the trial. Survival
data from our study for the nivolumab and nivolumab
plus ipilimumab arms are consistent with these findings
except for the 12-month OS rates, which were higher in
our study (17% with nivolumab, 10% with nivolumab plus
ipilimumab, and 28% with nivolumab plus ipilimumab
plus cobimetinib), although more than half of patients
in these arms had received at least two prior systemic regi-
mens in the metastatic setting.

Other studies have been conducted to evaluate the
drugs investigated in the current trial, either as single
agents or in combinations. In a phase 2 study, single-
agent ipilimumab 3 mg/kg was ineffective (ORR 0% in 27
patients; 2 patients with locally advanced disease showed a
minor response) for the treatment of patients with meta-
static or locally advanced pancreatic adenocarcinoma,
70% of whom had received at least two prior treatments.”
In a phase 1b study of ipilimumab plus gemcitabine in
patients with advanced pancreatic cancer, ORR was 14%,
median DOR was 11 months, median PFS was 2.8 months,
and median OS was 6.9 months.’ In a phase 1 study in
Japanese patients with advanced/metastatic pancreatic
adenocarcinoma, mogamulizumab (anti-CC chemokine
receptor 4 antibody) plus nivolumab had limited efficacy
in the second line or later. Confirmed objective responses
were reported in 1 of 15 patients (ORR 7%), median
PFS was 1.8 months, and median OS was 6.5 months.*
In a phase 1b study of cobimetinib plus GDC-0994 (small
molecule extracellular signal responsive kinase 1,/2 inhib-
itor) in patients with locally advanced or metastatic solid
tumors, 1 of 7 patients (14%) with pancreatic adenocar-
cinoma had an unconfirmed partial response; however,
the combination was associated with intolerable toxicity.*
Taken together, these studies and our current study
suggest that single-agent and dual immune-checkpoint
inhibitor therapies have limited activity in advanced
pancreatic adenocarcinoma, and that more clinical and
biomarker research is needed to identify patients who
might benefit from dual immune-checkpoint inhibitor
regimens or combinations of immune-checkpoint inhibi-
tors with targeted therapies or chemotherapies.

Limitations of this phase 1/2 study included the small
sample size, the open-label, non-randomized design,
the absence of a standard-of-care comparator, and the
study not being powered for formal comparisons across
arms. These limitations were partly mitigated by the use
of both investigator and BICR assessments of response

in the triplet arm. There were also differences in prior
therapies across the arms, which limit interpretation
of the results. In addition, identification of potential
biomarkers of response was limited by the small sample
size. Ongoing studies might help to identify biomarker-
defined subgroups of patients who may benefit from
nivolumab-based therapy.”!

In conclusion, nivolumab monotherapy and nivolumab
plus ipilimumab combination therapy did not result
in objective responses in patients with previously
treated advanced pancreatic adenocarcinoma. While
three confirmed partial responses were observed with
cobimetinib-containing triplet therapy and the overall
safety profile was manageable in all arms, the small sample
size and differences in baseline disease-specific charac-
teristics between treatment arms limit interpretation of
these results. Further studies are needed to identify novel
combinations of checkpoint inhibitors with other anti-
neoplastic agents, such as targeted therapies or chemo-
therapies, which may benefit previously treated patients
with advanced pancreatic adenocarcinoma.
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