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abstract

PURPOSE SEQUOIA compared efficacy and safety of adding pegilodecakin (PEG), a pegylated recombinant
human interleukin (IL)-10, with folinic acid, fluorouracil, and oxaliplatin (FOLFOX) in patients following progression
on first-line gemcitabine-containing therapy with metastatic pancreatic ductal adenocarcinoma (PDAC).

PATIENTS AND METHODS SEQUOIA, a randomized, global phase III study, compared FOLFOX with PEG 1
FOLFOX as second line in gemcitabine-refractory PDAC. Patients were randomly assigned 1:1 (PEG1 FOLFOX:
FOLFOX) and stratified by prior gemcitabine and region. Eligible patients had only one prior gemcitabine-
containing treatment. Primary end point was overall survival (OS). Secondary end points included progression-
free survival (PFS), response evaluation per Response Evaluation Criteria in Solid Tumor (RECIST) 1.1, and
safety. Exploratory analyses included biomarkers related to immune activation.

RESULTS Between March 1, 2017, and September 9, 2019, 567 patients were randomly assigned PEG 1
FOLFOX (n5 283) or FOLFOX (n5 284). Most (94.7%) patients received prior gemcitabine plus nab paclitaxel.
OS was similar comparing PEG 1 FOLFOX versus FOLFOX (median: 5.8 v 6.3 months; hazard ratio 5 1.045;
95% CI, 0.863 to 1.265). Also, PFS (median 2.1 v 2.1 months; hazard ratio 5 0.981; 95% CI, 0.808 to 1.190)
and objective response rate (4.6% v 5.6%) were similar between the treatment arms. Most common ($ 35%)
treatment-emergent adverse events in PEG 1 FOLFOX versus FOLFOX were thrombocytopenia (55% v 20%),
anemia (40% v 16%), fatigue (61% v 45%), neutropenia (39% v 28%), abdominal pain (37% v 29%), nausea
(45% v 41%), neuropathy (37% v 38%), and decreased appetite (35% v 31%). Exploratory analyses revealed
increases in total IL-18, interferon (IFN)-g, and granzyme B and decreases in transforming growth factor
(TGF)-b with the addition of PEG.

CONCLUSION PEG added to FOLFOX did not improve efficacy in advanced gemcitabine-refractory PDAC. Safety
findingswere consistent as previously observed fromPEGwith chemotherapy; toxicity wasmanageable and tolerable.
Exploratory pharmacodynamic results were consistent with immunostimulatory signals of the IL-10R pathway.
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INTRODUCTION

The treatment landscape for metastatic pancreatic
cancer as outlined in ESMO and NCCN guidelines
(2014-2016) has focused on chemotherapeutic agents
such as gemcitabine-based combination with nab-
paclitaxel or folinic acid, fluorouracil, irinotecan, and
oxaliplatin (FOLFIRINOX) for first-line patients.1 The
introduction of FOLFIRINOX in 20112 and nab-
paclitaxel in 20133 as first-line treatment greatly im-
proved survival of metastatic pancreatic cancer. For
metastatic pancreatic cancer refractory to first-line
gemcitabine chemotherapy, oxaliplatin or irinotecan

(nanoliposomal irinotecan)–based therapy can be
considered.1

As second-line therapy in gemcitabine-refractory pancreatic
ductal adenocarcinoma (PDAC), folinic acid, fluorouracil,
and oxaliplatin (FOLFOX) has demonstrated acceptable
tolerability and clinical benefit.4-7 A meta-analysis of six
studies (n5 258) with FOLFOX in patients with pancreatic
cancer demonstrated similar efficacy with a median overall
survival of 6.3months.8 Despite the progress observed with
FOLFOX and irinotecan, there still remains a need for
additional therapeutic options for patients with metastatic
pancreatic cancer, such as immunotherapies.
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Advances have been made with checkpoint inhibitors such
as CD40,9 PD-1,10 and CTLA-411 in a variety of solid tumors;
however, this approach has not been successful in PDAC,
except for the rare MSI-high cases, almost exclusively in
patients with Lynch syndrome.12,13 Functional character-
ization of interleukin (IL)-10 has revealed its direct reg-
ulation of MHC class II antigens and the growth of T-cells,
B-cells, and mast cells.14 Previous studies have demon-
strated that increased IL-10 can result in T-cell-mediated
tumor rejection.15 Preclinical experience with pegylated
recombinant murine IL-10 (PEG-rMuIL-10) led to ex-
pansion of tumor-specific intratumoral CD81 T-cells in
mice and directly enhanced the cytotoxic activity of CD81

T-cells in vitro.16

Early trials with a PEGylated recombinant IL-10 termed
pegilodecakin (PEG-hIL-10) in patients with advanced
solid tumors demonstrated signs of antitumor activity, with
PEG monotherapy providing lasting partial responses in
27% of these heavily pretreated patients with renal cell
carcinoma (RCC).17 In phase I study IVY, PEG revealed a
tolerable safety profile with single-agent activity in RCC
and uveal melanoma.18 A different cohort of IVY dem-
onstrated that PEG 1 FOLFOX exhibited clinical activity in
patients with gemcitabine-refractory metastatic PDAC,
with objective response of three (15.8%) out of 19
patients, including two (10.5%) complete responses
(CRs), and 1-year and 2-year survival rates of 43% and
28.8%, respectively.19 Grade $ 3 thrombocytopenia
(56%) and anemia (44%) were managed by dose
modification.19

The immune activation previously observed across tumor
types and promising results in PDAC led to further inves-
tigation of PEG with FOLFOX in patients with metastatic
PDAC in this randomized, global, phase III trial. Here, we

report the results of SEQUOIA, which compared efficacy
and safety of PEG1 FOLFOX versus FOLFOX in inoperable
gemcitabine-refractory PDAC.

PATIENTS AND METHODS

Patients

The study was conducted across 133 study sites by 143
oncology physicians. Approximately 566 patients were
randomly assigned 1:1 ratio (PEG 1 FOLFOX:FOLFOX).
Eligible patients were male or nonpregnant, nonlactating
female of age $ 18 years with metastatic pancreatic ad-
enocarcinoma in addition to histological diagnosis of
pancreatic adenocarcinoma or histological or cytological
diagnosis of adenocarcinoma consistent with pancreas
origin in conjunction with either the presence of a mass in
the pancreas or a history of pancreatic adenocarcinoma,
measurable disease by Response Evaluation Criteria in
Solid Tumor (RECIST) v.1.1, Eastern Cooperative Oncology
Group (ECOG) performance status of 0 or 1, and docu-
mented tumor progression during or following gemcitabine-
containing treatment of metastatic disease. Chemotherapy
or investigational therapy must be completed at least
2 weeks before random assignment, including recovery
from toxicity to grade 1 or baseline. With the exception of
gemcitabine-containing regimen, no prior therapy was
permitted. Patients with pancreatic islet neoplasm, acinar
cell carcinoma, nonadenocarcinoma, adenocarcinoma of
the biliary tree, or cystadenocarcinoma and intolerance
of gemcitabine-containing therapies (ie, , 8 weeks of
treatment) were excluded. Patients had adequate organ
function by hematological laboratory assessments at
baseline (platelets $ 100 3 109/L, hemoglobin $ 9.0 g/
dL, and absolute neutrophil count $ 1.5 3 109/L). All
patients completed an informed consent form. Human

CONTEXT

Key Objective
In patients with advanced gemcitabine-refractory pancreatic cancer, we assessed efficacy and safety of pegilodecakin

(PEG), a pegylated recombinant human interleukin (IL)-10, used in combination with folinic acid, fluorouracil, and
oxaliplatin (FOLFOX).

Knowledge Generated
This global phase III randomized study was powered to detect overall survival (OS) and assess safety. The results showed

no OS improvement by adding PEG to FOLFOX. No new safety signals were observed. Exploratory analyses were
consistent with immunostimulatory signals of IL-10R pathway with a significant increase in interferon (IFN)-g,
granzyme B, and IL-18 compared with baseline in the experimental arm (PEG1 FOLFOX) not observed in the control
arm (FOLFOX).

Relevance
SEQUOIA is the largest randomized study that confirmed acceptable safety profile and provided immune biomarker in-

formation to improve understanding of this first-in-class agent, PEG in pancreatic cancer. The lack of OS benefit
underscores the need for further translational efforts to better select patients who are likely to respond in this immune-
refractory tumor.
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investigations were performed in accordance with the
principles outlined in the Good Clinical Practice (GCP)
guidelines of the International Conference on Harmo-
nisation (ICH), the Declaration of Helsinki, and local
ethical and regulatory requirements.

Treatment

Patients were randomly assigned 1:1 to PEG 1 FOLFOX or
FOLFOX. Random assignment was stratified according to
region (NA, EU, and others) and prior therapy (gemcita-
bine-containing therapy). Patients randomly assigned to
PEG 1 FOLFOX received PEG subcutaneous (SQ) dose at
days (D)1-5 (rest on D6 and 7), D8-12 (rest on 13 and 14)
plus FOLFOX regimen (2-hour infusion of dl-leucovorin
[400 mg/m2] plus oxaliplatin [85 mg/m2] followed by bo-
lus 5-FU [400 mg/m2] and 46- to 48-hour infusion 5-FU
[2,400 mg/m2]) initiated on D1 of 14-day cycle for up to 12
cycles or until progressive disease (PD) by RECIST v.1.1.
PEG was administered at two fixed doses (0.4 mg [patients
weighing# 80 kg] and 0.8 mg [patients weighing. 80 kg])
on the basis of phase I findings.18 Patients on PEG 1
FOLFOX were permitted to continue maintenance PEG
therapy at higher dose after FOLFOX discontinuation in the
absence of tumor progression. Patients randomly assigned
to FOLFOX started on D1 of a 14-day cycle for up to 12
cycles or until PD by RECISTv1.1. Crossover to PEG 1
FOLFOX was not permitted.

Assessments

Tumor response images in CT scans were assessed using
RECISTv.1.1 guidelines and were performed at baseline,
week 8 (6 3 days), and every 8 weeks (6 3 days) until PD
by RECISTv.1.1. All CT and MRI scans were collected
prospectively and submitted to a central imaging reader
for archiving and storage, allowing possible further review
at the end of the study at the request of Eli Lilly and
Company. Since pseudoprogression may be experienced
by patients in immune-oncology treatments, patients on
PEG 1 FOLFOX had a radiographic scan 4 weeks after
PD to determine if tumor size had decreased or PD had
continued. A confirmatory scan was required when clinical
deterioration was suspected to be PD. CA19-9 serum levels
were evaluated over time to assess for changes in response
to study treatment. Increased CA19-9 was not used as
evidence for PD or removing patients from study treatment.
Hematologic and blood chemistry laboratory tests were
performed centrally on D1 of cycles 1-12, D13 of cycles 1,
2, and 4, and every 28D of remaining cycles. PEG phar-
macokinetic (PK) samples were collected from patients
randomly assigned to PEG1 FOLFOX on D1 of cycles 1, 2,
3, and 5 and D13 of cycles 1, 2, and 4. AEs were recorded
and graded according to the National Cancer Institute
Common Terminology Criteria (NCI-CTCAE) version 4.03,
evaluated at every patient visit from baseline until short-
term follow-up, and characterized by severity.

End Points

Primary end point was overall survival (OS). Secondary end
points included progression-free survival (PFS), disease
control rate, duration of response by RECISTv.1.1, and
safety. Exploratory end points included analyses of bio-
markers related to tumor response, immune activation, and
clinical efficacy outcome. Circulating immune-related pro-
teins were assessed by Nexelis using immunoassay per-
formed on serum samples. The T-cell Receptor (TCR)
repertoire was assessed by short-read RNA sequencing
performed by Omniseq using blood samples collected in
Paxgene RNA tubes.

Statistical Analysis

Primary end point, OS, was evaluated using a log-rank test
stratified by region and prior therapy in the intent-to-treat
(ITT) population. Final analysis was planned at 393 OS
events, which provided approximately 85% power, as-
suming an OS hazard ratio (HR) of 0.74 and two-sided a5
.05 to detect superiority of PEG 1 FOLFOX. One efficacy
interim analysis was planned at approximately 70% of
final events. PFS was assessed by investigator and sum-
marized in the samemanner as OS. Objective response rate
was summarized and compared using a Cochran-Mantel-
Haenszel two-sided test stratified by region and prior
therapy. Unless otherwise noted, all hypothesis tests were
performed at two-sided 0.05 level, and all confidence in-
tervals used a 95% CI. The safety and exposure were
assessed in all patients who received any amount of study
drug (safety population). PK analyses were conducted for
patients who received at least one dose of investigational
product and had samples collected. An independent data
review committee reviewed the efficacy interim data and
safety data periodically. SAS (v9.4 or later; SAS Institute,
Cary, NC) was used for statistical analyses. Translational
research (TR) analyses were based on the subset of pa-
tients from the ITT population of whom a valid baseline and
on-treatment time point cytokines’ result had been ob-
tained (translational research [TR] population). Unstratified
Cox regression analysis was performed to assess the
treatment effect for each subgroup in the treatment arm
compared with the control arm.

RESULTS

Baseline Demographic and Clinical Characteristics

Five hundred sixty-seven patients were randomly assigned
between March 1, 2017, and September 9, 2019. Two
hundred eighty-three patients were randomly assigned to
PEG 1 FOLFOX and 284 patients to FOLFOX, and 529
patients received any study treatment (Fig 1). There were
229 patients who were screened but not randomly assigned
to treatment. All patients had ECOG 0 or 1. The median
patient age was 65 years, and amajority of patients (94.7%)
received prior gemcitabine plus nab-paclitaxel. All baseline
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disease characteristics were well-balanced between the
arms (Table 1).

Efficacy

By the time of interim analysis (approximately 70% of final
events), the Data Monitoring Committee recommended the
study to continue without modification. Final OS was an-
alyzed using cutoff date of September 9, 2019. In ITT
population, 431 OS events occurred (220 on PEG 1
FOLFOX and 211 on FOLFOX). The median follow-up was
15.0months in the PEG1 FOLFOX group and 14.5months
in the FOLFOX group. Median OS was similar between
PEG 1 FOLFOX (5.8 months) and FOLFOX (6.3 months)
with HR 5 1.05 (95% CI, 0.86 to 1.27), and the estimated
OS rate at 1-year per Kaplan-Meier analysis was 14.7%
in the PEG 1 FOLFOX group and 19.1% in the FOLFOX
group (Fig 2A). Subgroup analysis of OS using prespecified
stratification factors was consistent with the overall

population, with an expected range of variability observed
across the subgroups (Fig 3). PFS by investigator revealed no
meaningful difference between treatment arms. The median
PFS was 2.1months in both arms (HR5 0.98; 95%CI, 0.81
to 1.19; Fig 2B). The overall response rate (ORR) was 4.6%
compared with 5.6% of PEG1 FOLFOX and FOLFOX arms,
respectively. No CRs were observed in either treatment arm.
Duration of response and time to response were similar
between the two arms (Table 2).

Exposure to Treatment and Dose Intensity

For patients who received at least one dose of PEG, the
median PEG treatment duration was 10 weeks (range:
6.7-21.3). The median relative dose intensity of PEG (prior
to maintenance period) in patients # 80 kg was 96.7%
(IQR: 83.3 to 100.0), and in patients. 80 kg, it was 90.5%
(IQR: 75.0 to 100.0) (Appendix Table A1, online only).
Median relative dose intensity of each component of

Discontinued treatment (n = 265)

225 PD
12 withdrawal by patient
13 AEs
6 deaths
4 withdrew consent
4 physician decision
1 protocol violation

Discontinued treatment (n = 210)

167 PD
13 AEs
12 withdrawal by patient
2 physician decision
6 withdrew consent
2 deaths
1 poor compliance

Randomly assigned
but never treated (n = 38)

Patients randomly assigned
(n = 567)

Patients screened
(N = 796) 

Included in intention-
to-treat analysis (n = 283)

Treatment ongoing (n = 13)
(maintenance, n = 3)

Assigned to
FOLFOX + pegilodecakin (n = 283)

Completed
treatment (n = 28)

Included in intention-
to-treat analysis (n = 284)

Treatment ongoing (n = 13)

Assigned to
FOLFOX (n = 284)

FIG 1. CONSORT diagram. This profile of the SEQUOIA trial depicts the schema of the trial including random assignment and patient disposition. Thirty-six
of 40 patients who received maintenance therapy had received 12 cycles of FOLFOX treatment (all components or partial components). The remaining
four patients received 5, 9, 10, and 11 cycles of FOLFOX treatment, respectively. AE, adverse event; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PD,
progressive disease.
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FOLFOX was similar between the arms (92.5%-100.0%
[PEG 1 FOLFOX] and 98.6%-100.0% [FOLFOX]). This
indicates that the addition of PEG did not cause a no-
table reduction in FOLFOX intensity (Appendix Table A2,
online only).

Patient Disposition

At the time of cutoff, 265 patients on PEG1 FOLFOX versus
210 on FOLFOX discontinued study treatment. The most
common reason for treatment discontinuation was disease
progression (clinical or radiological; 67.1% v 58.8%).
AEs (3.9% v 4.6%) and deaths (2.1% v 0.7%) resulting in
discontinuation of all treatment were low and similar be-
tween PEG1 FOLFOX and FOLFOX treatment arms (Fig 1).
Frequency of subsequent anticancer therapy was balanced
between treatment arms. Overall, 36% of patients on
PEG 1 FOLFOX versus 42% of patients on FOLFOX con-
tinued on other systemic therapies following treatment

discontinuation. The most prominent postprogression
therapies included fluorouracil (22% v 27%) and irinotecan
(23% v 24%) on PEG1 FOLFOX and FOLFOX, respectively
(Appendix Table A3, online only).

Safety

In the safety population, most common ($ 35%) treatment-
emergent adverse events (TEAEs) in PEG1 FOLFOX versus
FOLFOX were thrombocytopenia (55% v 20%), anemia
(40% v 16%), fatigue (61% v 45%), neutropenia (39% v
28%), abdominal pain (37% v 29%), nausea (45% v 41%),
neuropathy (37% v 38%), and decreased appetite (35% v
31%). TEAEs grade$ 3 occurred in 74.5% (394 of 529) of
patients. Grade $ 3 AEs 5% or higher on PEG 1 FOLFOX
compared with FOLFOX were thrombocytopenia (25.2% v
3.6%), anemia (16.2% v 4.0%), neutropenia (29.5% v
22.7%), and fatigue (17.6% v 10.8%; Table 3).

Grade $ 3 severe bleeding related to thrombocytopenia
occurred in 0.7% of patients on PEG 1 FOLFOX. PEG 1
FOLFOX arm had a higher incidence of RBC transfu-
sions compared with FOLFOX in relation to anemia (18.0%
v 6.0%). Furthermore, anemia warranted the use of
erythropoiesis-stimulating agents (ESAs) in both treatment
arms (5.8% [PEG 1 FOLFOX] and 2.0% [FOLFOX]). One
patient on PEG 1 FOLFOX required ESA and RBC trans-
fusion (0.4% [PEG 1 FOLFOX]). Percentage of any grade
and grade $ 3 potential immune-related AEs (irAEs) that
led to high-dose corticosteroid use in the PEG 1 FOLFOX
armwas similar to that of the FOLFOX arm (any grade: 3.6%
v 3.2%; grade $ 3: 1.8% v 1.6%). Although a higher
percentage of patients had neutropenia on PEG1 FOLFOX,
febrile neutropenia was observed with PEG 1 FOLFOX
(1.4%) and FOLFOX (0.8%). Granulocyte colony stimu-
lating factor (G-CSF) or granulocyte macrophage colony
stimulating factor (GM-CSF) use was similar between
PEG 1 FOLFOX and FOLFOX (10.4% v 11.6%).

Incidence of serious adverse events (SAEs) was numeri-
cally higher on PEG 1 FOLFOX versus FOLFOX (43.2%
v 36.7%), with most frequent SAEs in PEG 1 FOLFOX
compared with FOLFOX of pyrexia (4.7% v 2.8%), ab-
dominal pain (4.3% v 2.0%), sepsis (3.6% v 1.6%), and
vomiting (2.5% v 2.0%). Overall incidence of deaths be-
cause of an AE was low but increased in PEG 1 FOLFOX
(6.8%) compared with FOLFOX (2.4%). There were 2
deaths because of AE (sepsis) on PEG 1 FOLFOX, which
were deemed related to study treatment.

Dose Modifications

Dose adjustment of PEG is mostly PEG schedule reduction
(schedule change, eg, from 5 days on, 2 days off to 4 days
on, 3 days off) and dose omission. Of all PEG-treated
patients, 32% experienced dose modification (Appendix
Table A4, online only). Seventy-two (25.9%) patients had
PEG dose modification because of AE. The most common
AE (. 5%) that led to PEG dose adjustment was
thrombocytopenia (15.5%). Of PEG-treated patients,

TABLE 1. Baseline Characteristics

Characteristic
PEG 1 FOLFOX

N 5 283
FOLFOX
N 5 284

Median age (range) 65 (33-88) 65 (34-88)

Sex

Female 135 (47.7) 132 (46.5)

Male 148 (52.3) 152 (53.5)

Region

Asian 67 (23.7) 67 (23.6)

Europe 121 (42.8) 121 (42.6)

North America 95 (33.6) 96 (33.8)

Prior therapy (Gem 1 Nab Pac) 267 (94.3) 270 (95.1)

Median time from initial diagnosis (range)
in months

6.64 (0.2-30.3) 7.54 (0.2-28.4)

Number of sites

1 113 (40.1) 103 (36.5)

2 104 (36.9) 92 (32.6)

$ 3 65 (23.0) 87 (30.9)

Liver metastasis 235 (84.2) 228 (82.6)

Location of primary lesion in the pancreas

Head 99 (35.0) 109 (38.4)

Body 72 (25.4) 74 (26.1)

Tail 70 (24.7) 69 (24.3)

Baseline CA 19-9

. 59 ULN 110 (39.6) 122 (43.3)

. Normal to # 59 ULN 124 (44.6) 120 (42.6)

Normal 44 (15.8) 40 (14.2)

Baseline ECOG 5 0 84 (29.8) 100 (35.2)

Abbreviations: CA 19-9, carbohydrate antigen 19-9; ECOG, Eastern Cooperative
Oncology Group; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PEG,
pegilodecakin; ULN, upper limit of normal.
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48.6% had PEG dose delay. The most common AEs that
led to PEG dose delay included thrombocytopenia
(18.7%), neutropenia (6.8%), fatigue (7.2%), and anemia
(5.8%).

In the safety population, the percentage of patients with any
dose level reduction of FOLFOX was comparable between
the PEG 1 FOLFOX arm and the FOLFOX arm (53.2% v
51.0%). The percentage of patients with TEAEs that

10.5 1.5 2.0

Favors
Pegilodecakin + FOLFOX

Favors FOLFOX

All patients
Randomly assigned value of stratum 1

Gemcitabine
Gemcitabine/nab-paclitaxel

Randomized value of stratum 2
Asia-Pacific
Europe
North America

Pooled age group 1
< 65
≥ 65

Sex
F
M

Pooled race group 1
Asian
Other
White

Number of metastatic sites
1
2
≥ 3 

Location of primary lesions in pancreas
Head 
Others

Liver metastases
N
Y

Time from initial diagnosis group 1
< 6 mo
≥ 6 mo

Baseline ECOG performance status 2
0

1
Baseline weight group

≤ 80 kg
> 80 kg

Baseline CA 19-9 group 1
> 59 × ULN
> normal to ≤ 59 × ULN
Normal

Pegilodecakin + FOLFOX

n/events
283/220

13/10
267/208

67/47
121/97
95/76

137/101
146/119

135/105
148/115

59/40
17/12

207/168

113/87
104/82
65/51

99/77
184/143

48/41
235/179

115/96
168/124

84/62
198/157

225/173
58/47

110/93
124/94
44/30

FOLFOX

n/events
284/211

13/12
270/198

67/46
121/96
96/69

141/105
143/106

132/95
152/116

55/34
16/12

213/165

103/77
92/61
87/71

109/86
175/125

56/35
228/176

99/72
185/139

100/72
184/139

231/172
52/38

122/101
120/81
40/28

HR (95% CI)

1.045 (0.863 to 1.265)

0.538 (0.215 to 1.348)
1.084 (0.891 to 1.320)

0.993 (0.657 to 1.501)
1.004 (0.756 to 1.334)
1.139 (0.819 to 1.585)

0.852 (0.645 to 1.124)
1.262 (0.962 to 1.655)

1.125 (0.844 to 1.500)
0.962 (0.740 to 1.251)

1.020 (0.636 to 1.634)
0.768 (0.290 to 2.028)
1.070 (0.861 to 1.331)

1.139 (0.830 to 1.564)
1.118 (0.794 to 1.575)
0.897 (0.615 to 1.310)

0.899 (0.655 to 1.233)
1.174 (0.918 to 1.503)

1.427 (0.892 to 2.284)
0.953 (0.771 to 1.178)

1.374 (1.000 to 1.888)
0.883 (0.690 to 1.130)

1.203 (0.845 to 1.713)
0.902 (0.714 to 1.138)

1.067 (0.861 to 1.321)
0.917 (0.588 to 1.431)

1.030 (0.767 to 1.382)
1.132 (0.833 to 1.539)
1.021 (0.597 to 1.747)

Interaction

P

.1279

.8191

.0567

.4903

.7315

.6288

.2035

.1089

.0217

.1566

.5897

.9136

FIG 3. Prespecified subgroup analysis for OS. The forest plot depicts the different stratification factors used for OS subgroup analyses. CA 19-9, car-
bohydrate antigen19-9; ECOG,EasternCooperativeOncologyGroup; FOLFOX, folinic acid,fluorouracil, and oxaliplatin;OS, overall survival;ULN, upper limit
of normal.
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Pegilodecakin + FOLFOX

FOLFOX
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No. at risk

283 206 112 62 26 9 4 2 0

284 205 117 55 32 14 6 1 1
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Time (months)
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Log-rank P = .6565
HR = 1.045 (95% CI, 0.863 to 1.265)

Median (mo)
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B
Pegilodecakin + FOLFOX

FOLFOX

No. at risk

283 114 42 12 1 0

284 105 21 4 1 0
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Time (months)
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No. of patients
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284

Log-rank P = .8144
HR = 0.981 (95% CI, 0.808 to 1.190)

Median (mo)

2.14

2.1

No. of events

238

198

FIG 2. OS and PFS. (A) Kaplan-Meier plot compares OS in the ITT population between patients who received FOLFOX and patients who were provided FOLFOXwith
PEG. (B) Kaplan-Meier plot compares progression-free survival between patients who received FOLFOX and patients who were provided FOLFOX with PEG.
FOLFOX, folinic acid, fluorouracil, and oxaliplatin; ITT, intent-to-treat; OS, overall survival; PEG, pegilodecakin; PFS, progression-free survival.
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resulted in FOLFOX dose reductions was also comparable
between PEG 1 FOLFOX and FOLFOX (48.9% v 47%).
The most common TEAEs (. 5%) that led to FOLFOX
reduction on PEG 1 FOLFOX versus FOLFOX were
thrombocytopenia (18.3% v 2.8%) and neutropenia
(19.1% v 19.1%; Appendix Table A4).

Exploratory Analyses and Immune Activation

PEG serum concentration (897 samples) was available for
238 patients. Majority (97%) were observations from
5 days on 2 days off schedule with only 27 (3% of total)
and three (, 1% of total) observed samples from patients
on 4 days on 3 days off and 3 days on 4 days off schedules,
respectively. There were 743 (83%) and 148 (16%) ob-
servations following 0.4 and 0.8 mg doses, respectively.
Higher trough mean concentrations were observed with

0.8 mg dose compared with 0.4 mg dose. A majority of
observed PEG concentrations (73%) were above 1 ng/mL,
which was previously identified as trough PEG concen-
tration associated with activity.17 Observed PEG trough
serum concentrations were higher in patients . 80 kg
assigned to the higher dose (0.8 mg PEG). Increased
PEG concentration (minimum concentration in steady
state [Cmin, ss]: . 4.379 ng/mL) or increased exposure
(steady-state area under the curve [AUCss]) in steady
state did not improve survival probability (Appendix Fig
A1, online only).

Biomarkers were analyzed for their potential association
with immune activation, cytokine population described in
Appendix Table A5 (online only) and clinical outcomes
shown in Appendix Figure A2 (online only). Exploratory
analysis was performed on levels of interferon gamma
(IFN)-g, granzyme B, total-IL-18, and transforming growth
factor (TGF)-b (Fig 4). Cytokine levels were comparable
between FOLFOX and PEG 1 FOLFOX at baseline as-
sessment for all four tested cytokines. There was an in-
crease from baseline in granzyme B, IFNg, and IL-18, with
PEG1 FOLFOX at C1D13, C2D13, and C4D13, whereas no
such change was observed with FOLFOX (Fig 4). There was
a decrease in TGFbwith PEG1 FOLFOX at C1D13, C2D13,
and C4D13 (Fig 4D). Smaller decreases in TGFb were
observed with FOLFOX. Additionally, comparison of the
biomarker fold-changes from baseline between treatment
arms suggested an impact because of PEG’s pharmaco-
dynamics at both C1D13 and C2D13 in all cytokines.
C2D13 fold-change of IL-18 was analyzed in 214 patients

TABLE 3. Treatment-Emergent Adverse Events

Adverse Event

PEG 1 FOLFOX
(N 5 278), n (%)

FOLFOX
(N 5 251), n (%) Difference in Gr ‡ 3a

All Grades Grade ‡ 3 All Grades Grade ‡ 3 %

Patients with $ 1 TEAE 274 (98.6) 226 (81.3) 244 (97.2) 168 (66.9) 14.4

Fatigue 169 (60.8) 49 (17.6) 112 (44.6) 27 (10.8) 6.8

Thrombocytopenia 153 (55.0) 70 (25.2) 50 (19.9) 9 (3.6) 21.6

Nausea 126 (45.3) 11 (4.0) 104 (41.4) 7 (2.8) 1.2

Anemia 110 (39.6) 45 (16.2) 39 (15.5) 10 (4.0) 12.2

Neutropenia 107 (38.5) 82 (29.5) 71 (28.3) 57 (22.7) 6.8

Abdominal pain 102 (36.7) 24 (8.6) 72 (28.7) 14 (5.6) 3.0

Neuropathy 102 (36.7) 6 (2.2) 95 (37.8) 11 (4.4) 2.2

Decreased appetite 97 (34.9) 6 (2.2) 77 (30.7) 6 (2.4) 20.2

Vomiting 80 (28.8) 11 (4.0) 72 (28.7) 7 (2.8) 1.2

Constipation 78 (28.1) 4 (1.4) 59 (23.5) 2 (0.8) 0.6

Diarrhea 70 (25.2) 11 (4.0) 70 (27.9) 13 (5.2) 21.2

Pyrexia 60 (21.6) 3 (1.1) 43 (17.1) 2 (0.8) 0.3

NOTE. TEAEs that occurred $ 20% are included.
Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PEG, pegilodecakin; TEAE, treatment-emergent adverse event.
aDifference in grade$ 3 TEAEs was calculated by subtracting the grade$ 3 adverse event for the FOLFOX arm from the PEG1 FOLFOX arm.

TABLE 2. Objective Response Rate

Response Rate
PEG 1 FOLFOX

N 5 283
FOLFOX
N 5 284

Overall response rate (CR/PR), n (%) 13 (4.6) 16 (5.6)

Disease control rate, (CR/PR/SD) n (%) 121 (42.8) 104 (36.6)

Duration of response (months), median
(95% CI)

5.0 (3.5 to 7.1) 5.2 (3.8 to 5.7)

Time to response (months), median (range) 1.9 (1.7-4.0) 1.9 (1.5-5.3)

NOTE. No complete response was observed on either treatment arm.
Abbreviations: CR, complete response; FOLFOX, folinic acid, fluorouracil, and

oxaliplatin; PEG, pegilodecakin; PR, partial response.
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to assess its relationship to clinical outcome of PFS and OS
(Appendix Fig A3, online only). Patients with the largest
IL-18 fold-increases from baseline (third tertile, T3) had the
longest OS and PFS times on the PEG arm. However, since
there were samples from only 31 control arm patients,
relationships by IL-18 fold-changes within the control arm
could not be similarly assessed.

Baseline total-IL-18 was analyzed in 294 patients to assess
its relationship to clinical outcome PFS and OS. The first
tertile (T1; 1%-33% quantile) subgroup with the lowest
total-IL-18 protein levels was associated with the longest
OS (Appendix Fig A4A, online only) and PFS (Appendix
Fig A4B). Since there were samples from only 31 control

arm patients, relationships by baseline IL-18 levels within
the control arm could not be similarly assessed.

TCR clonality analysis was performed to evaluate newly
detectable TCR clones that were below the level of de-
tection by the assay at baseline, but were detectable after
treatment initiation, TCR population described in Appendix
Table A5. We were unable to demonstrate a relationship
between the numbers of newly detectable clones at C2D13
andmeasured PEG serum concentrations (Appendix Fig A5,
online only). There was a slight trend for greater numbers
of newly detectable TCR clones observed on treatment in
the experimental arm (PEG 1 FOLFOX) compared with the
control arm (FOLFOX) at C2D13 and C4D13 (Appendix
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FIG 4. Cytokine expression. The boxplots depict the level of expression of the given cytokine at baseline, cycle 1 day 13 (C1D13), cycle 2 day 13 (C2D13),
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Journal of Clinical Oncology 1115

Second-Line FOLFOX Plus Pegilodecakin in Gemcitabine-Refractory PDAC



Fig A6A, online only). Higher numbers of newly detectable
on-treatment clones appeared to be associated with the
best overall response (Appendix Fig A6B) and longer PFS
(Appendix Fig A6C) and OS (Appendix Fig A6D) in the
experimental arm. Conclusions cannot be made in the
FOLFOX arm because of the small patient population
available for analysis.

DISCUSSION

Progress in treatment options for second-line gemcitabine-
refractory metastatic PDAC remains poor. Despite prom-
ising safety and efficacy data from the phase I study IVY
with PEG 1 FOLFOX,19 SEQUOIA results did not demon-
strate improvement in OS, PFS, or ORR in this large,
randomized, phase III trial. Meta-analysis of six different
studies with 258 patients confirmed the benefit of FOLFOX
regimen, the control arm of SEQUOIA, with an observed
median overall survival of 6.3 months.8 To our knowledge,
SEQUOIA remains the largest randomized phase III second-
line metastatic PDAC study with the combination of
FOLFOX as the control arm.20

Combination of PEG 1 FOLFOX demonstrated a safety
profile consistent with that previously observed with PEG
and FOLFOX combinations in patients with PDAC in the
phase 1 study (IVY).19 However, overall toxicity was higher
with the combination treatment than with FOLFOX alone.
Grade $ 3 AEs that had an increased incidence of $ 5%
with addition of PEG to FOLFOX included thrombocyto-
penia (25.2% v 3.6%), anemia (16.2% v 4.0%), neu-
tropenia (29.5% v 22.7%), and fatigue (17.6% v 10.8%).
Limited grade 3 and/or 4 irAEs were observed. The discon-
tinuation rate for PEG because of AEs was low (4.6%),
allowing for high relative dose intensity for PEG 1 FOLFOX.
Exposure analysis revealed that attained doses were in excess
of target nadir and higher PEG dose did not improve survival.

Previous analysis of 83 cytokines using multiplex panels
demonstrated PEG’s induction of markers of CD81 T-cell
immunity, with Th1 and Th2 upregulation, reduction of
immune suppressive cytokine TGFb, and direct activa-
tion of PD-1 1 CD81 T cells (assessed by granzyme B).21

Therefore, exploratory analysis in this study included Th1
cytokines IFNg and IL-18, as well as TGFb and granzyme B.
Exploratory results of SEQUOIA were consistent with pre-
viously published findings for PEG,21 in line with immu-
nostimulatory signals of IL-10R pathway, with increased
IFNg, IL-18, and granzyme B and decreased TGFb in the
experimental arm (PEG 1 FOLFOX) compared with the
control arm (FOLFOX). Larger on-treatment fold increases
from baseline in IL-18 levels correlated with better clinical
outcomes in the PEG-treated patients. Because of the use

of different assays and other factors, it cannot be deter-
mined with confidence whether the fold-changes in marker
levels in the PEG-treated patients were similar in SEQUOIA
compared with the earlier trial. Consistent with prognostic
relationships previously reported in the literature,22-24 lower
baseline IL-18 protein levels exhibited a possible correlation
with OS.

TCR clonality analysis in this trial is unique, because it was
performed in a relatively large number of patients from the
experimental arm (PEG 1 FOLFOX; n 5 36) and also in-
cluded samples from the control arm (FOLFOX; n 5 10).
Assessment of newly detectable clones (not detected at
baseline) after treatment initiation did identify relationships
of interest, with increased on-treatment newly detectable
clones observed in patients with better overall response or
longer PFS and/or OS on the experimental arm (PEG 1
FOLFOX). It cannot be determined based on these data
whether the newly detectable TCR sequences were actually
present at baseline at undetectable levels in the peripheral
blood and then clonally expanded to detectable levels on
treatment or whether these receptor sequences only de-
veloped in the body after treatment initiation. Modeling was
also performed using a small sample size (n5 46) to assess
the relationship between PEG blood concentration and
increased newly detectable T-cell clones. No clear asso-
ciations were observed between study drug concentration
(AUCss or Cmin) and newly detectable T-cell clones, which
may be in part due to the nature of the clonal T-cell analysis.
Recent findings in humans with cancer revealed that
, 36% of the tumor-infiltrating lymphocyte (TIL) clonal
sequences are detectable in the peripheral blood and
nearly 12% of TIL sequences detected in the blood pre-
treatment were not detected in the tumor pretreatment,25

demonstrating some of the limitations of detectability and
interpretation of the TCR sequencing. Therefore, exam-
ining T-cell clones in peripheral blood, without tissue
biopsy, has limitations in that it only detects the effects of
PEG on circulating T-cells and may not represent those
which are truly TILs.

Safety and biological effects reported in SEQUOIA of the
combination arm were consistent with prior PEG
studies.17,18,21 Given the on-target toxicity of anemia and
thrombocytopenia, elevation of immune biomarkers, and
the attained PEG dose in excess of target nadir, stimulating
the IL-10 pathway in combination with FOLFOX did not
benefit second-line pancreatic cancer in this patient
population. This global phase III SEQUOIA study did not
demonstrate efficacy benefit for PEG in combination with
FOLFOX in second-line metastatic PDAC.
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APPENDIX
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FIG A1. Kaplan Meier plot demonstrates no significant association between survival probability and pegilodecakin concentration (A) or exposure at
steady state (B). FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PEG, pegilodecakin.
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FIG A2. Kaplan-Meier plots of overall survival (A) and progression-free survival (B) for ITT population and Cytokine TR populations. ITT, intention to treat;
OS, overall survival; PEG, pegilodecakin; PFS, progression-free survival; TR, translational research.
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FIG A3. Fold change in IL-18 expression is depicted for 214 patients in relationship to OS (A) and PFS (B). FOLFOX, folinic acid, fluorouracil, and oxaliplatin;
IL, interleukin; OS, overall survival; PEG, pegilodecakin; PFS, progression-free survival.
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FIG A5. The level of Cmin was analyzed in relationship to
newly-detectable T-cell clonal receptor clones in patients
treated with pegilodecakin 1 FOLFOX (N 5 36) or FOLFOX
(N 5 10) at cycle 2 day 13. Dose of 0.4 mg is indicated by
circles and 0.8 mg is indicated by triangles. Cmin, pegilo-
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FIG A6. The number of copies of the T-cell receptor amino acid sequence was evaluated in order to assess the number of copies of that T-cell clone in a
given patient. The frequency of each amino acid sequence was compared between samples on treatment, end of treatment, and baseline. Clones were
considered newly-detectable if not detected at baseline, but detected after treatment initiation. (A) The newly-detectable T-cell clones in patient samples
were analyzed at baseline, C2D13, C4D13, and EOT comparing between the control arm (FOLFOX) and the experimental arm (PEG1 FOLFOX). Wilcoxon
tests were used for each group of data. (B) Newly-detectable T-cell clones were assessed in relationship to best clinical response of PR (blue), SD (red), or PD
(green). One patient on both treatment arms was NE (orange). Wilcoxon test of SD versus PD patients in the experimental arm; no comparisons were
statistically significant. The experimental arm (PEG 1 FOLFOX; red) and the control arm (FOLFOX; blue) were split into two groups by level of newly-
detectable clone counts (“high” [solid line] and “low” [dashed line] in respect to the median) and plotted in relationship to progression-free survival (C) and
overall survival (D) at C2D13. C2D13, cycle 2 day 13; C4D13, cycle 4 day 13; EOT, end of treatment; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; NE,
not evaluable; PD, progressive disease; PEG, pegilodecakin; PR, partial response; SD, stable disease.
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TABLE A1. PEG Exposure and Dose Intensity

Parameter
PEG 1 FOLFOX

N 5 278

Patients who received PEG prior to maintenance period, n 278

Cycles received per patient (median, min-max) 5, (1-12)

Duration of therapy in weeks (median, Q1-Q3) 10.0, 6.71-21.0

Relative dose intensity (%) (median, Q1-Q3) 96.7, 83.3-100

Patients who received PEG during maintenance period, na 38

Cycles received per patient (median, min-max) 2 (1-11)

Duration of therapy in weeks (median, Q1-Q3) 7.6, 3.3-11.7

Relative dose intensity (%) (median, Q1-Q3) 76.3, 60.0-95.0

Median cumulative dose (in mg) 26.4

Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin; max, maximum; min, minimum; PEG, pegilodecakin; Q1, first quartile.
aForty patients received PEG during the maintenance period with a median duration of 7.6 weeks and a relative dose intensity of 76.3%.

A majority of patients received 12 cycles of treatment of PEG prior to maintenance.

TABLE A2. FOLFOX Exposure and Dose Intensity
Parameter PEG 1 FOLFOX N 5 278 FOLFOX N 5 251

Patients who received 5-FU, n (%) 278 (100) 250 (99.6)

Cycles received per patient (median, min-max) 4, 1-12 4, 1-12

Duration of therapy in weeks (median, Q1-Q3) 10.1, 6.9-21.0 9.0, 6.1-18.4

Relative dose intensity (%) (median, Q1-Q3) 92.5, 77.9-100.0 99.2, 85.5 -100.0

Patients who received oxaliplatin, n (%) 278 (100) 250 (99.6)

Cycles received per patient (median, min-max) 4, 1-12 4, 1-12

Duration of therapy in weeks (median, Q1-Q3) 10.1, 6.6-19.0 9.0, 6.0-18.1

Relative dose intensity (%) (median, Q1-Q3) 95.6, 84.6-100.0 98.6, 88.8-100

Patients who received leucovorin, n (%) 278 (100) 250 (99.6)

Cycles received per patient (median, min-max) 4, 1-12 4, 1-12

Duration of therapy in weeks (median, Q1-Q3) 10.1, 6.3-21.0 9.0, 6.4-18.4

Relative dose intensity (%) (median, Q1-Q3) 100, 99.7-100.5 100, 99.7-100.3

Median cumulative dosea (median, Q1-Q3) 1,640.4 (1,200.0-3,302.5) 1,619.4 (1,200.0-3,245.6)

Abbreviations: 5-FU, fluorouracil; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; max, maximum; min, minimum; PEG, pegilodecakin; Q1,
first quartile.

aMedian cumulative dose calculated by body surface area (mg/mP2P).
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TABLE A4. Dose Modification

Dose Modification
PEG 1 FOLFOX
N 5 278, n (%)

FOLFOX
N 5 251, n (%)

Patients with $ 1 dose modification of PEG 89 (32.0) —

Dose modification because of AE that occurred in . 1% 72 (25.9) —

Thrombocytopenia 43 (15.5) —

Anemia 13 (4.7) —

Neutropenia 5 (1.8) —

Fatigue 3 (1.1) —

Dose modification because of

Weight changes 8 (2.9) —

Dosing error 3 (1.1) —

Other 9 (3.2) —

Patients with $ 1 dose modification of FOLFOX 148 (53.2) 128 (51.0)

Dose modification because of AE that occurred in . 1% 136 (48.9) 118 (47.0)

Thrombocytopenia 51 (18.3) 7 (2.8)

Neutropenia 53 (19.1) 48 (19.1)

Anemia 12 (4.3) 3 (1.2)

Neuropathy 15 (5.4) 27 (10.8)

Fatigue 10 (3.6) 13 (5.2)

Nausea 5 (1.8) 2 (0.8)

Neurotoxicity 3 (1.1) 1 (0.4)

Dose modification because of

Weight changes 10 (3.6) 12 (4.8)

Dosing error 2 (0.7) 2 (0.8)

Others 15 (5.4) 11 (4.4)

Abbreviations: AE, adverse event; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PEG, pegilodecakin.

TABLE A3. Postprogression Therapies

Therapy
PEG 1 FOLFOX,
N 5 265, n (%)

FOLFOX,
N 5 238, n (%)

Systemic therapya 94 (35.5) 100 (42.0)

Irinotecan 62 (23.4) 58 (24.4)

Fluorouracil 58 (21.9) 64 (26.9)

Folinic acid 38 (14.3) 44 (18.5)

Fluorouracil, folinic acid, and irinotecan 16 (6.0) 10 (4.2)

Gimeracil, oteracil, and tegafur 10 (3.8) 10 (4.2)

Gemcitabine 6 (2.3) 9 (3.8)

Investigational drug 6 (2.3) 5 (2.1)

Oxaliplatin 6 (2.3) 14 (5.9)

Levofolinic acid 5 (1.9) 6 (2.5)

Capecitabine 3 (1.1) 8 (3.4)

Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PEG, pegilodecakin.
aTherapies of $ 2% incidence.
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TABLE A5. Demographic and Clinical Characteristics for ITT

Variable

ITT Cytokine TR T-cell Clonality TR

PEG 1 FOLFOX
(N 5 283)

FOLFOX
(N 5 284)

PEG 1 FOLFOX
(N 5 265)

FOLFOX
(N 5 31)

PEG 1 FOLFOX
(N 5 38)

FOLFOX
(N 5 14)

Sex, n (%)

Female 135 (47.7) 132 (46.5) 125 (47.2) 13 (41.9) 21 (55.3) 8 (57.1)

Male 148 (52.3) 152 (53.5) 140 (52.8) 18 (58.1) 17 (44.7) 6 (42.9)

Age (years)

Median 65 65 65 64 62 64

Race, n (%)

American Indian or Alaska Native 1 (0.4) 0 1 (0.4) 0 1 (2.6) 0

Asian 59 (20.9) 55 (19.4) 58 (21.9) 9 (29.0) 11 (29.0) 6 (42.9)

Black or African American 8 (2.8) 8 (2.8) 8 (3.0) 1 (3.2) 2 (5.3) 0

Native Hawaiian or Other Pacific Islander 0 1 (0.4) 0 0 0 0

Other 8 (2.8) 7 (2.5) 7 (2.6) 1 (3.2) 0 0

White 207 (73.1) 213 (75) 191 (72.1) 20 (64.5) 24 (63.2) 8 (57.1)

Initial diagnosis: disease stage, n (%)

IA 1 (0.4) 0 1 (0.4) 0 0 0

IB 2 (0.7) 1 (0.4) 2 (0.8) 0 0 0

IIA 1 (0.4) 1 (0.4) 0 0 0 0

IIB 2 (0.7) 3 (1.1) 2 (0.8) 0 0 0

III 4 (1.4) 5 (1.8) 4 (1.5) 2 (6.5) 0 2 (14.3)

IV 273 (96.5) 274 (96.5) 256 (96.6) 29 (93.6) 38 (100) 12 (85.7)

Prior radiation, n (%)

N 280 (98.9) 281 (98.9) 263 (99.3) 31 (100) 38 (100) 14 (100)

Y 3 (1.1) 3 (1.1) 2 (0.8) 0 0 0

Location of primary lesion in pancreas, n (%)

Body 72 (25.4) 74 (26.1) 66 (24.9) 5 (16.1) 14 (36.8) 3 (21.4)

Head 99 (35.0) 109 (38.4) 96 (36.2) 13 (41.9) 12 (31.6) 5 (35.7)

Multicentric 12 (4.2) 8 (2.8) 9 (3.4) 0 3 (7.9) 0

Others 27 (9.5) 23 (8.1) 24 (9.1) 4 (12.9) 1 (2.6) 0

Tail 70 (24.7) 69 (24.3) 67 (25.3) 9 (29.0) 8 (21.1) 6 (42.9)

Unknown 3 (1.1) 1 (0.4) 3 (1.1) 0 0 0

Number of sites, n (%)

N1 282 282 264 31 38 14

1 113 (40.1) 103 (36.5) 106 (40.2) 9 (29.0) 11 (29.0) 4 (28.6)

2 104 (36.9) 92 (32.6) 98 (37.1) 13 (41.9) 18 (47.4) 7 (50.0)

$ 3 65 (23.1) 87 (30.9) 60 (22.7) 9 (29.0) 9 (23.7) 3 (21.4)

ECOG, n (%)

N1 282 284 265 31 38 14

0 84 (29.8) 100 (35.2) 82 (30.9) 12 (38.7) 13 (34.2) 5 (35.7)

1 198 (70.2) 184 (64.8) 183 (69.1) 19 (61.3) 25 (65.8) 9 (64.3)

Baseline CA 19-9

. 59 ULN 110 (38.9) 122 (43.0) 107 (40.4) 10 (32.3) 13 (34.2) 5 (35.7)

. normal to # 59 ULN 124 (43.8) 120 (42.3) 113 (42.6) 18 (58.1) 16 (42.1) 7 (50.0)

Normal 44 (15.6) 40 (14.1) 42 (15.9) 3 (9.7) 8 (21.1) 2 (14.3)

(continued on following page)
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TABLE A5. Demographic and Clinical Characteristics for ITT (continued)

Variable

ITT Cytokine TR T-cell Clonality TR

PEG 1 FOLFOX
(N 5 283)

FOLFOX
(N 5 284)

PEG 1 FOLFOX
(N 5 265)

FOLFOX
(N 5 31)

PEG 1 FOLFOX
(N 5 38)

FOLFOX
(N 5 14)

Duration of disease (months)a

Median 6.6 7.5 6.7 8.3 6.5 7.7

NOTE. Patients may fall into more than one category. The denominator of percentage is N1. Cytokine TR population includes baseline population with valid
biomarker results. T-cell clonality TR population includes baseline (cycle 1 day 1) population with valid biomarker results.
Abbreviations: CA 19-9, carbohydrate antigen 19-9; ECOG, Eastern Cooperative Oncology Group; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; ITT,

Intent-to-treat; N1, number of subjects with nonmissing information; PEG, pegilodecakin; TR, translational research; ULN, upper limit of normal.
aDuration of disease is the time from date of initial diagnosis to date of random assignment.
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