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LESSONS LEARNED

• Itacitinib in combination with nab-paclitaxel plus gemcitabine demonstrated an acceptable safety profile with clinical
activity in patients with advanced solid tumors including pancreatic cancer.

• The results support future studies of itacitinib as a component of combination regimens with other immunologic and
targeted small molecule anticancer agents.

ABSTRACT

Background. Cytokine-mediated signaling via JAK/STAT is
central to tumor growth, survival, and systemic inflamma-
tion, which is associated with cancer cachexia, particularly
in pancreatic cancer. Because of their centrality in the
pathogenesis of cancer cachexia and progression, JAK iso-
zymes have emerged as promising therapeutic targets. Pre-
clinical studies have demonstrated antiproliferative effects
of JAK/STAT pathway inhibition in both in vitro and in vivo
models of cancer, including pancreatic cancer.
Methods. This phase Ib/II dose-optimization study assessed
itacitinib, a selective JAK1 inhibitor, combined with nab-
paclitaxel plus gemcitabine in adults with treatment-naïve
advanced/metastatic disease (Part 1) or pancreatic adenocar-
cinoma (Parts 2/2A; NCT01858883). Starting doses (Part 1)
were itacitinib 400 mg, nab-paclitaxel 125 mg/m2, and gem-
citabine 1,000 mg/m2. Additional dose levels incorporated
were granulocyte colony-stimulating factor, de-escalations of

itacitinib to 300 mg once daily (QD), nab-paclitaxel to
100 mg/m2, and gemcitabine to 750 mg/m2.
Results. Among 55 patients in Part 1, 6 developed seven
hematologic dose-limiting toxicities (Cycle 1). Itacitinib
300 mg plus nab-paclitaxel 125 mg/m2 and gemcitabine
1,000 mg/m2 was tolerated and expanded in Part 2. Treat-
ment discontinuation and grade 3/4 neutropenia rates
prompted itacitinib de-escalation to 200 mg QD in Part 2A.
The most common grade 3/4 toxicities were fatigue and
neutropenia. Partial responses occurred across all itacitinib
doses and several tumor types (overall response rate, 24%).
Conclusion. Itacitinib plus chemotherapy demonstrated
acceptable safety and clinical activity in patients with
advanced solid tumors including pancreatic cancers. This study
was terminated early (sponsor’s decision) based on negative
phase III results for a JAK1/2 inhibitor in previously treated
advanced pancreatic cancer. The Oncologist 2019;24:14–e10

Correspondence: Gregory L. Beatty, M.D., Ph.D., Department of Medicine, Hospital of the University of Pennsylvania, PCAM South Pavil-
ion, Rm. 8-107, 3400 Civic Center Blvd., Bldg. 421, Philadelphia, Pennsylvania 19104-5156, USA. Telephone: 215-746-7764; e-mail: gregory.
beatty@uphs.upenn.edu Received May 15, 2018; accepted for publication June 18, 2018; published Online First on August 16, 2018.
©AlphaMed Press; the data published online to support this summary is the property of the authors. http://dx.doi.org/10.1634/
theoncologist.2017-0665.

© AlphaMed Press 2018The Oncologist 2019;24:14–e10 www.TheOncologist.com

Clinical Trial Results

https://clinicaltrials.gov/ct2/show/NCT01858883
mailto:gregory.beatty@uphs.upenn.edu
mailto:gregory.beatty@uphs.upenn.edu


DISCUSSION

This two-part, phase Ib/II dose-finding and dose-
expansion study assessed itacitinib (INCB039110), a novel,
potent, and selective inhibitor of JAK1 [1, 2], combined
with nab-paclitaxel plus gemcitabine in patients with
advanced solid tumors, including locally advanced/meta-
static pancreatic cancer. For dose optimization (Part 1),
the primary objectives were safety and tolerability, and
defining the maximum tolerated dose (MTD) or pharma-
cologically active dose (PAD) of itacitinib in combination
with nab-paclitaxel and gemcitabine in patients with
advanced solid tumors. For dose expansion (Parts 2 and
2A), the primary objective was further characterization of
the safety and tolerability of the MTD or PAD of the itaci-
tinib combination in patients with locally advanced or
metastatic pancreatic adenocarcinoma.

The study was terminated early by the sponsor on
February 11, 2016, after an interim analysis from the
phase III JANUS 1 and 2 trials of ruxolitinib (JAK1/2 inhibi-
tor) plus capecitabine showed no additional benefit over
capecitabine in patients with advanced pancreatic cancer
with high systemic inflammation [3].

Here, data are reported from July 11, 2013 (first patient
consented) to March 21, 2016 (last patient completed
treatment). Among the 55 patients enrolled (Part 1, n = 27;
Part 2, n = 20; Part 2A, n = 8), most (84%) had advanced
pancreatic cancer. The median age was 67 years; prior sys-
temic therapy had been administered to 63% of patients in
Part 1, 30% in Part 2, and none in Part 2A.

All patients had discontinued treatment before the
sponsor’s decision to terminate the study. The most com-
mon reasons for treatment discontinuation were adverse
events (n = 18; 32.7%) and disease progression (n =
19; 34.5%).

In Part 1, six patients developed seven hematologic
dose-limiting toxicities (DLTs) in Cycle 1; itacitinib 300 mg
with nab-paclitaxel 125 mg/m2 and gemcitabine 1,000
mg/m2 was tolerated and expanded in Part 2. Although
patients with chemotherapy-naïve pancreatic cancer
appeared to show better tolerability of the combination
treatment regimen, in Part 2, a higher discontinuation
rate within the first two cycles for reasons other than
progressive disease was observed. In addition, high rates
of grade 3/4 neutropenia were observed. Consequently,
in Part 2A, a reduced dose of itacitinib (200 mg once
daily [QD]) was administered in combination with stan-
dard nab-paclitaxel and gemcitabine therapy in the same
untreated patient population. This therapeutic combina-
tion was better tolerated.

Overall response rate was 24% (13/55) with all responses
occurring as partial responses (PRs). PRs were seen across all
doses of itacitinib (200, 300, and 400 mg) and in patients
with pancreatic cancer, breast cancer, and non-small cell lung
cancer.

Itacitinib in combination with nab-paclitaxel plus gemci-
tabine demonstrated an acceptable safety profile with clini-
cal activity seen in patients with advanced solid tumors
including pancreatic cancers.

Table 1. Dose-limiting toxicities

Dose
level

Dose of itacitinib,
mg/nab-paclitaxel,
mg/m2/
gemcitabine,
mg/m2

Patients
enrolled,
n

DLTs,
n

Patients
with
DLTs, n DLTs

Overall
assessment

0 400/125/1,000 5 2 2 Grade 3 febrile neutropenia
Grade 4 neutropenia

Not
tolerateda

−1 400/125/1,000
+ G-CSF

7 3 2 Grade 3 anemia and grade
4 thrombocytopenia
Grade 4 thrombocytopenia

Not
tolerateda

−2 300/125/1,000
+ G-CSF

8 1 1 Grade 3 thrombocytopenia Tolerated

+2 400/100/750 7 1 1 Grade 4 thrombocytopenia Tolerated

Two DLTs occurred among five patients treated at Dose Level 0 (grade 3 febrile neutropenia and grade 4 neutropenia), and this dose level was
considered not tolerated. Prophylactic G-CSF was added to the regimen, and DLTs were evaluated at Dose Level −1. Three DLTs occurred
among seven patients treated at Dose Level −1, and this dose level was again considered not tolerated. The itacitinib dose was reduced from
400 mg to 300 mg with prophylactic G-CSF, and DLTs were evaluated at Dose Level −2. Only one DLT occurred among eight patients at Dose
Level −2, which was therefore considered tolerable. A final cohort was enrolled to evaluate Dose Level +2 in which itacitinib was dosed at
400 mg while nab-paclitaxel and gemcitabine doses were reduced to 100 mg and 750 mg, respectively, without prophylactic G-CSF. One DLT
among seven patients was observed at this dose level, which was therefore also considered tolerable. Based on findings from Part 1, the maxi-
mum tolerated dose (MTD) was determined to be Dose Level −2 (itacitinib 300 mg in combination with nab-paclitaxel 125 mg/m2 and gemcita-
bine 1,000 mg/m2) without prophylactic G-CSF support; this regimen was selected for expansion in Part 2. Twenty patients were enrolled in
Part 2, all of whom had discontinued treatment before the early termination of the study. Expansion of Dose Level −2 resulted in high rates of
grade 3/4 neutropenia (60%). Based on these findings, the dose of itacitinib was reduced from 300 mg once daily (QD) to 200 mg QD and
assessed in combination with nab-paclitaxel 125 mg/m2 and gemcitabine 1,000 mg/m2 in Part 2A. Patients enrolled in Part 2A initially received
induction with itacitinib 200 mg QD for 7 days before the start of treatment with this regimen on Day 1 of Cycle 1. Eight patients were
enrolled in Part 2A, of whom five discontinued before the early termination of the study.
aIf a DLT occurred in two or more subjects in any cohort, then the MTD was deemed to have been exceeded.
Abbreviations: DLT, dose-limiting toxicity; G-CSF, granulocyte colony-stimulating factor.
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TRIAL INFORMATION

Disease Advanced cancer/solid tumor only

Stage of Disease/Treatment Metastatic/advanced

Prior Therapy One prior regimen

Type of Study – 1 Phase I/II

Type of Study – 2 Dose optimization and expansion

Primary Endpoint Safety

Primary Endpoint Tolerability

Primary Endpoint Maximum tolerated dose

Primary Endpoint Pharmacologically active dose

Secondary Endpoint Pharmacokinetics

Secondary Endpoint Biomarkers of clinical activity

Additional Details of Endpoints or Study Design

Study Design and Objectives

This two-part, phase Ib/II dose-finding and dose-expansion study assessed itacitinib combined with nab-paclitaxel plus
gemcitabine in patients with advanced solid tumors, including locally advanced/metastatic pancreatic cancer. For dose
optimization (Part 1), the primary objectives were safety, tolerability, and defining the MTD or PAD of itacitinib in
combination with nab-paclitaxel and gemcitabine in patients with advanced solid tumors. For dose expansion (Parts 2 and
2A), the primary objective was further characterization of the safety and tolerability of the MTD or PAD of the itacitinib
combination in patients with locally advanced or metastatic pancreatic adenocarcinoma.
The study was conducted in accordance with the study protocol, Declaration of Helsinki, Good Clinical Practice (U.S. Code

of Federal Regulations Title 21), International Conference on Harmonisation-Good Clinical Practice consolidated guidelines
(E6), and applicable regulatory requirements. All patients provided written, informed consent before study participation. The
study protocol, its amendments, and the patient informed consent were approved by local institutional review boards.
The study was terminated early by the sponsor on February 11, 2016, after an interim analysis from the phase III JANUS

1 and 2 trials of ruxolitinib (JAK1/2 inhibitor) plus capecitabine showed no additional benefit over capecitabine in patients
with advanced pancreatic cancer with high systemic inflammation [3].

Eligibility Criteria

Eligible patients were 18 years or older, with Eastern Cooperative Oncology Group (ECOG) performance status 0–1. Patients
with solid tumors who had received no more than one prior systemic chemotherapy regimen for advanced or metastatic
disease were eligible for Part 1. Patients with pancreatic ductal adenocarcinoma were eligible for Part 2 and Part 2A.
Initially, patients who had received prior chemotherapy for advanced or metastatic disease were eligible for Part 2 and Part
2A; however, such patients were excluded by a subsequent protocol amendment (September 12, 2014).

Treatments

Starting doses (Part 1) were itacitinib 400 mg, nab-paclitaxel 125 mg/m2, and gemcitabine 1,000 mg/m2. Additional dose
levels incorporated were granulocyte colony-stimulating factor, de-escalations of itacitinib to 300 mg QD, nab-paclitaxel to
100 mg/m2, and gemcitabine to 750 mg/m2.

Dose Optimization and Expansion

Patients were assigned to consecutive dose cohorts, and each cohort was observed for a minimum of 28 days before the
next cohort opened for enrollment. If a DLT was observed in two or more patients in any cohort, the MTD was deemed to
be exceeded.
Itacitinib was self-administered orally in a fasting state beginning on Day 1 of Cycle 1 and continued QD for 28-day

cycles. nab-Paclitaxel 125 mg/m2 or 100 mg/m2 was administered intravenously over 30 minutes before infusion of
gemcitabine on Days 1, 8, and 15 of each 28-day cycle. Gemcitabine 1,000 mg/m2 or 750 mg/m2 was administered
intravenously over 30 minutes on Days 1, 8, and 15 of each 28-day cycle. In Part 1, the starting dose level (Dose Level 0)
consisted of itacitinib 400 mg, nab-paclitaxel 125 mg/m2, and gemcitabine 1,000 mg/m2. Additional dose levels that were
evaluated incorporated (a) the use of prophylactic granulocyte colony-stimulating factor (G-CSF) support with filgrastim
(Dose Level −1), (b) a de-escalation of itacitinib to 300 mg QD with prophylactic G-CSF (Dose Level −2), and (c) a de-
escalation of nab-paclitaxel and gemcitabine to 100 mg/m2 and 750 mg/m2, respectively (Dose Level +2). Filgrastim was
supplied by the institution’s pharmacy and administered according to the package insert and institutional guidelines.
The MTD was determined and further explored in Part 2 and Part 2A. Patients enrolled in Part 2A initially received

induction with itacitinib 200 mg QD for 7 days before the start of treatment with itacitinib plus nab-paclitaxel and
gemcitabine on Day 1 of Cycle 1.

Assessments

Safety and tolerability were assessed by treatment-emergent adverse events, vital signs, physical examinations,
electrocardiograms, and laboratory blood tests. Efficacy was assessed by monitoring tumor response rates using RECIST version
1.1 [4]. Venous blood samples were collected to assess the pharmacokinetics (PK) of itacitinib, paclitaxel, and gemcitabine
(e.g., area under the concentration-response curve, maximal concentration) and to determine concentrations of cytokines and
other biomarkers. As a measure of JAK1 inhibition, the capacity of interleukin-6 to induce STAT3 phosphorylation in peripheral
blood mononuclear cells collected from patients at baseline and after beginning treatment was assessed. Preliminary PK and
pharmacodynamics (PD) data were determined for 14 enrolled patients; the protocol-specified PK and PD analyses were
ultimately not conducted because the study was terminated by the sponsor before they were scheduled to occur.
All safety and efficacy analyses were performed on patients enrolled in the study who had received at least one dose of

study drug. Preliminary PK/PD analyses were performed in patients who received at least one dose of itacitinib and provided
at least one blood sample after the dose for PK or biomarker assessment. All statistical analyses were exploratory in nature.
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Investigator’s Analysis

Itacitinib in combination with nab-paclitaxel and gemcitabine demonstrated an acceptable safety profile with clinical
activity in patients with advanced solid tumors including pancreatic cancers.

DRUG INFORMATION FOR PHASE II EXPERIMENTAL

Drug 1

Generic/Working Name Itacitinib

Company Name Incyte Corporation

Drug Type Small molecule

Drug Class JAK kinase

Dose 200–300 milligrams (mg) per flat dose

Route Oral (po)

Schedule of Administration Once daily

Drug 2

Generic/Working Name nab-paclitaxel

Trade Name Abraxane

Company Name Celgene

Drug Type Drug conjugate

Drug Class Tubulin/microtubules targeting agent

Dose 125 milligrams (mg) per squared meter (m2)

Route Intravenous (IV)

Schedule of Administration Days 1, 8, and 15 of each 28-day cycle

Drug 3

Generic/Working Name Gemcitabine

Drug Type Small molecule

Drug Class Antimetabolite

Dose 1,000 milligrams (mg) per squared meter (m2)

Route Intravenous (IV)

Schedule of Administration Days 1, 8, and 15 of each 28-day cycle

DRUG INFORMATION FOR PHASE I EXPERIMENTAL

Drug 1

Generic/Working Name Itacitinib

Company Name Incyte Corporation

Drug Type Small molecule

Drug Class JAK kinase

Dose 300–400 milligrams (mg) per flat dose

Route Oral (po)

Schedule of Administration Once daily

Drug 2

Generic/Working Name nab-paclitaxel

Trade Name Abraxane

Company Name Celgene

Drug Type Drug conjugate

Drug Class Tubulin/microtubules targeting agent

Dose 125 milligrams (mg) per squared meter (m2)

Route Intravenous (IV)

Schedule of Administration Days 1, 8, and 15 of each 28-day cycle

Drug 3
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Generic/Working Name Gemcitabine

Drug Type Small molecule

Drug Class Antimetabolite

Dose 1,000 milligrams (mg) per squared meter (m2)

Route Intravenous (IV)

Schedule of Administration Days 1, 8, and 15 of each 28-day cycle

DOSE ESCALATION TABLE FOR PHASE I EXPERIMENTAL

Dose
level

Dose of drug:
Itacitinib

Dose of drug:
nab-paclitaxel

Dose of drug:
Gemcitabine

Number
enrolled

NOTES for
toxicity

Part 1: Phase I

0 400 mg 125 mg/m2 1,000 mg/m2 5

−1 400 mg 125 mg/m2 1,000 mg/m2 7 + G-CSF

−2 300 mg 125 mg/m2 1,000 mg/m2 8 + G-CSF

+2 400 mg 100 mg/m2 750 mg/m2 7

Part 2

2 300 mg 125 mg/m2 1,000 mg/m2 20

2A 200 mg 125 mg/m2 1,000 mg/m2 8

Abbreviation: G-CSF, granulocyte colony-stimulating factor.

PATIENT CHARACTERISTICS FOR PHASE II EXPERIMENTAL

Number of Patients, Male 18

Number of Patients, Female 10

Age Median (range): 67 years (45–83 years)

Performance Status: ECOG 0 — 14

1 — 14

2 — 0

3 — 0

Unknown — 0

Cancer Types or Histologic Subtypes Pancreatic cancer, 28 (100%)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

PATIENT CHARACTERISTICS FOR PHASE I EXPERIMENTAL

Number of Patients, Male 14

Number of Patients, Female 13

Age Median (range): 65 years (37–80 years)

Performance Status: ECOG 0 — 10

1 — 16

2 — 1

3 — 0

Unknown — 0

Other See Table 2

Cancer Types or Histologic Subtypes Pancreatic cancer, 18 (66.7%)

Breast cancer, 3 (11.1%)

Non-small cell lung cancer, 3 (11.1%)

Other, 3 (11.1%)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.
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PRIMARY ASSESSMENT METHOD FOR PHASE II EXPERIMENTAL

Number of Patients Evaluated for Efficacy 28

Response Assessment CR n = 0 (0%)

Response Assessment PR n = 8 (28.6%)

Response Assessment SD n = 10 (35.7%)

Response Assessment PD n = 0 (0%)

Response Assessment OTHER n = 10 (35.7%)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.

PRIMARY ASSESSMENT METHOD FOR PHASE I EXPERIMENTAL

Title Total Patient Population

Number of Patients Evaluated for Efficacy 27

Evaluation Method RECIST 1.1

Response Assessment CR n = 0 (0%)

Response Assessment PR n = 5 (18.5%)

Response Assessment SD n = 13 (48.1%)

Response Assessment PD n = 4 (14.8%)

Response Assessment OTHER n = 5 (18.5%)

Outcome Notes See Tables 2 and 6

ADVERSE EVENTS

See Table 5

SERIOUS ADVERSE EVENTS

See Table 4

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.

ASSESSMENT, ANALYSIS, AND DISCUSSION

Completion Study terminated before completion

Investigator’s Assessment

Itacitinib in combination with nab-paclitaxel and gemcitabine demonstrated an acceptable safety profile with clinical
activity in patients with advanced solid tumors including pancreatic cancers.

In 2013, positive findings from the phase III MPACT trial
(improved overall survival [OS], progression-free survival,
and response rate with nab-paclitaxel plus gemcitabine
vs. gemcitabine alone) [5] led to the regulatory approval of
nab-paclitaxel plus gemcitabine as a treatment option for
patients with metastatic pancreatic cancer. In 2015,
updated OS data confirmed and extended the primary
report, supporting the superior efficacy of nab-paclitaxel
plus gemcitabine over gemcitabine alone [6]. Given the
manifestations of cachexia in patients with pancreatic ade-
nocarcinoma [7, 8] and the resulting poor tolerance of anti-
cancer therapy, it was hypothesized that the addition of
itacitinib to nab-paclitaxel in combination with gemcitabine
might confer clinical benefit, leading to the alleviation of
symptoms and improvement in OS. Moreover, because of
the disparate mechanisms of action of itacitinib and che-
motherapy, it was predicted that the toxicity profile of the
combination should be similar to that observed for each
agent alone.

In this phase Ib/II open-label study, itacitinib adminis-
tered in combination with nab-paclitaxel plus gemcitabine

showed an acceptable safety profile in patients with
advanced solid tumors with evidence for clinical activity.
The toxicity profile of the combination therapy was similar
to that reported for nab-paclitaxel plus gemcitabine [5].
The median duration of itacitinib treatment was 84 days
for each study part (i.e., Part 1 and pooled Part 2/2A). The
most common grade 3/4 nonhematologic treatment-
emergent adverse events (TEAEs) were fatigue, pneumonia,
and nausea, and the most frequent grade 3/4 hematologic
TEAEs (new or worsening laboratory abnormalities) were
neutropenia, lymphopenia, and leukopenia. Partial
responses were seen across all itacitinib doses investigated
and across several tumor types. Across all dose cohorts,
the overall response rate and disease control rate were
24% and 65%, respectively. Forty percent of patients (8/20)
with pancreatic cancer in Part 2 and Part 2A had a >50%
reduction of target lesion size from baseline.

At the time this phase Ib/II study was underway, ruxoli-
tinib, a selective inhibitor of JAK1 and JAK2, in combination
with capecitabine, was also being assessed in the random-
ized, phase III JANUS 1 and JANUS 2 trials (NCT02117479
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and NCT02119663) [9] for the treatment of patients with
advanced or metastatic pancreatic cancer who had evi-
dence of high systemic inflammation. These studies were
both terminated early by the sponsor on February
11, 2016, after an interim analysis showed no additional
benefit of ruxolitinib plus capecitabine versus capecitabine
alone. Anemia was the most frequent toxicity in these
studies, which is an on-target toxicity of JAK2 inhibitors,
including ruxolitinib, and reflects the essential role of JAK2
in normal hematopoiesis [10]. Itacitinib, which spares JAK2,
was thus expected to have reduced myelosuppressive
activity compared with broader-specificity JAK inhibitors
including ruxolitinib.

Initial results from the first four cohorts enrolled in Part
1 of the study suggested that the combination treatment
regimen may be tolerated better in those patients with pan-
creatic cancer who were chemotherapy-naïve. Yet a higher
discontinuation rate, not relating to progressive disease, was
observed within the first two cycles of Part 2, and high rates
of grade 3/4 neutropenia were also observed when itacitinib
300 mg once daily (QD) was administered in combination
with nab-paclitaxel 125 mg/m2 plus gemcitabine 1,000
mg/m2. Based on these findings, the dose of itacitinib was
reduced from 300 mg QD to 200 mg QD and assessed in
combination with standard nab-paclitaxel 125 mg/m2 and
gemcitabine 1,000 mg/m2 therapy in Part 2A in the same
untreated patient population. This therapeutic combina-
tion was better tolerated: grade 3/4 neutropenia
decreased from 60% in Part 2 to 12.5% in Part 2A.

Preliminary pharmacokinetic (PK data (including area
under the concentration-response curve and maximal con-
centration) determined for 14 enrolled patients suggested
no significant PK interactions of itacitinib with nab-
paclitaxel or gemcitabine [11]. In addition, a similar pro-
jected average interleukin (IL)-6 signaling inhibition was
observed at both 300 mg and 400 mg doses. We found
that the level of pharmacodynamic activity observed at
300 mg QD was higher than expected based on what was
predicted from data obtained in healthy volunteers and in
patients with inflammatory diseases. This finding might be
explained by altered metabolism of itacitinib in patients
with advanced malignancies. Nevertheless, our preliminary
data indicate that the 300 mg QD dose of itacitinib repre-
sents a pharmacologically active dose in these patients.
Although higher doses may result in incrementally
improved JAK/STAT pathway inhibition and possibly better
intratumoral inhibition, higher doses may also not be well
tolerated, especially in patients with advanced disease. Of
note, we found that JAK/STAT inhibition observed with ita-
citinib 200 mg QD may be sufficient in advanced malignan-
cies, particularly metastatic pancreatic adenocarcinoma,

and may offer a balance between the potential for toxicity
and efficacy of the JAK1 inhibitor.

Recent studies suggest that although chemotherapeutics
can abrogate signaling networks that control tumor cell pro-
liferation, they can also enhance proinflammatory signaling
networks, which in turn can limit the efficacy of these agents
and promote metastatic spread [12]. For example, paclitaxel
activates signaling via Toll-like receptor-4, which promotes
nuclear factor κ-light-chain-enhancer of activated B-cells
expression, leading to the upregulation of inflammatory
mediators including IL-6, IL-8, and vascular endothelial
growth factor-A [13–19]. Therefore, because of the key role
of JAK/STAT in cytokine-mediated signaling, it is possible that
inhibition of JAK1 with itacitinib may sensitize tumors to che-
motherapy, either directly or by inhibiting the ensuing proin-
flammatory response, as has been suggested in preclinical
models with inhibition of the IL-6 pathway [20].

In summary, itacitinib in combination with nab-
paclitaxel plus gemcitabine demonstrated an acceptable
safety profile with clinical activity seen in patients with
advanced solid tumors including pancreatic cancers. This
study was terminated early by the sponsor, based on nega-
tive results from a phase III trial of a JAK1/2 inhibitor com-
bined with chemotherapy in previously treated patients
with advanced pancreatic cancer. Based on the potential
for additive or synergistic effects, itacitinib is currently
being explored in combination with immunotherapeutic
agents including the anti-programmed cell death protein 1
antibody, pembrolizumab (NCT02646748), and small-
molecule inhibitors including ibrutinib (NCT02760485), dab-
rafenib plus trametinib (NCT03272464), and osimertinib
(NCT02917993).
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FIGURES AND TABLES

Figure 1. Best percentage change of target lesion size from baseline. Dotted line = best change in target lesion size from baseline
required to achieve a partial response (≥30%).
Abbreviations: NSCLC, non-small cell lung cancer; PD, progressive disease; PR, partial response; SD, stable disease.
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Table 2. Demographics and disease characteristics

Demographics
and disease
characteristics

Part 1 dose levels, n (%) Part 2e

(n = 20),
n (%)

Part 2Af

(n = 8),
n (%)

Total
(N = 28),
n (%)

−2a

(n = 8)
−1b

(n = 7)
0c

(n = 5)
+2d

(n = 7)
Total
(n = 27)

Median age,
years (range)

60.5
(45–73)

67 (59–71) 60 (50–76) 65 (37–80) 65 (37–80) 67 (55–79) 66 (45–83) 67 (45–83)

Race

White 8 (100.0) 6 (85.7) 5 (100.0) 7 (100.0) 26 (96.3) 18 (90.0) 6 (75.0) 24 (85.7)

Black 0 (0.0) 1 (14.3) 0 (0.0) 0 (0.0) 1 (3.7) 2 (10.0) 1 (12.5) 3 (10.7)

Asian 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 1 (3.6)

ECOG PS

0 3 (37.5) 3 (42.9) 1 (20.0) 3 (42.9) 10 (37.0) 10 (50.0) 4 (50.0) 14 (50.0)

1 4 (50.0) 4 (57.1) 4 (80.0) 4 (57.1) 16 (59.3) 10 (50.0) 4 (50.0) 14 (50.0)

2 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.7) 0 (0.0) 0 (0.0) 0 (0.0)

Tumor type

Pancreatic
cancer

4 (50.0) 5 (71.4) 2 (40.0) 7 (100.0) 18 (66.7) 20 (100.0) 8 (100.0) 28 (100.0)

Breast cancer 1 (12.5) 0 (0.0) 2 (40.0) 0 (0.0) 3 (11.1) 0 (0.0) 0 (0.0) 0 (0.0)

NSCLC 1 (12.5) 1 (14.3) 1 (20.0) 0 (0.0) 3 (11.1) 0 (0.0) 0 (0.0) 0 (0.0)

Other 2 (25.0) 1 (14.3) 0 (0.0) 0 (0.0) 3 (11.1) 0 (0.0) 0 (0.0) 0 (0.0)

Metastatic
disease

8 (100.0) 7 (100.0) 5 (100.0) 6 (85.7) 26 (96.3) 17 (85.0) 8 (100.0) 25 (89.3)

Patients with
prior systemic
therapy

6 (75.0) 6 (85.7) 2 (40.0) 3 (42.9) 17 (63.0) 6 (30.0) 0 (0.0) 6 (21.4)

aItacitinib 300 mg once daily (QD) + nab-paclitaxel 125 mg/m2 + gemcitabine 1,000 mg/m2 + granulocyte colony-stimulating factor (G-CSF).
bItacitinib 400 mg QD + nab-paclitaxel 125 mg/m2 + gemcitabine 1,000 mg/m2 + G-CSF.
cItacitinib 400 mg QD + nab-paclitaxel 125 mg/m2 + gemcitabine 1,000 mg/m2.
dItacitinib 400 mg QD + nab-paclitaxel 100 mg/m2 + gemcitabine 750 mg/m2 .
eItacitinib 300 mg QD + nab-paclitaxel 125 mg/m2 + gemcitabine 1,000 mg/m2.
fItacitinib 200 mg QD + nab-paclitaxel 125 mg/m2 + gemcitabine 1,000 mg/m2, following a 7-day period of introductory itacitinib 200 mg QD
monotherapy.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; NSCLC, non-small cell lung cancer.

Table 3. Reasons for treatment discontinuation

Treatment
discontinuation factors

Part 1 dose levels,a n (%) Part 2
(n = 20),
n (%)

Part 2A
(n = 8),
n (%)

Total
(n = 28),
n (%)

−2
(n = 8)

−1
(n = 7)

0
(n = 5)

+2
(n = 7)

Total
(n = 27)

Discontinued treatment 8 (100.0) 7 (100.0) 5 (100.0) 7 (100.0) 27 (100.0) 20 (100.0) 8 (100.0) 28 (100.0)

Reason for discontinuation

Adverse event 3 (37.5) 5 (71.4) 2 (40.0) 1 (14.3) 11 (40.7) 4 (20.0) 3 (37.5) 7 (25.0)

Disease progression 1 (12.5) 1 (14.3) 2 (40.0) 6 (85.7) 10 (37.0) 9 (45.0) 0 (0.0) 9 (32.1)

Patient decision 2 (25.0) 1 (14.3) 1 (20.0) 0 (0.0) 4 (14.8) 2 (10.0) 2 (25.0) 4 (14.3)

Physician decision 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.7) 3 (15.0) 0 (0.0) 3 (10.7)

Death 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.7) 0 (0.0) 0 (0.0) 0 (0.0)

Study terminated
by sponsor

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (37.5) 3 (10.7)

Other 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (10.0) 0 (0.0) 2 (7.1)
aDosing details for each level as specified in footnotes a–f in Table 1.
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Table 5. Adverse events

Adverse events

Pooled Part 1 dose levels
(n = 27), n (%) Part 2 (n = 20), n (%) Part 2A (n = 8), n (%)

All grades Grade 3/4 All grades Grade 3/4 All grades Grade 3/4

Nonhematologic TEAEsa

Fatigue 16 (59.3) 1 (3.7) 15 (75.0) 3 (15.0) 7 (87.5) 2 (25.0)

Nausea 11 (40.7) 0 (0.0) 10 (50.0) 2 (10.0) 3 (37.5) 0 (0.0)

Pyrexia 10 (37.0) 1 (3.7) 8 (40.0) 0 (0.0) 1 (12.5) 0 (0.0)

Cough 8 (29.6) 0 (0.0) 4 (20.0) 0 (0.0) 2 (25.0) 0 (0.0)

Diarrhea 8 (29.6) 1 (3.7) 6 (30.0) 0 (0.0) 2 (25.0) 0 (0.0)

Peripheral edema 8 (29.6) 0 (0.0) 10 (50.0) 0 (0.0) 2 (25.0) 0 (0.0)

Dyspnea 7 (25.9) 1 (3.7) 5 (25.0) 0 (0.0) 3 (37.5) 0 (0.0)

Peripheral neuropathy 7 (25.9) 0 (0.0) 6 (30.0) 0 (0.0) 1 (12.5) 0 (0.0)

Constipation 6 (22.2) 0 (0.0) 7 (35.0) 0 (0.0) 4 (50.0) 0 (0.0)

Decreased appetite 6 (22.2) 0 (0.0) 6 (30.0) 1 (5.0) 3 (37.5) 0 (0.0)

Epistaxis 5 (18.5) 0 (0.0) 6 (30.0) 0 (0.0) 1 (12.5) 0 (0.0)

Pneumonia 4 (14.8) 4 (14.8) 3 (15.0) 2 (10.0) 0 (0.0) 0 (0.0)

Hypokalemia 4 (14.8) 2 (7.4) 4 (20.0) 3 (15.0) 0 (0.0) 0 (0.0)

Dehydration 4 (14.8) 0 (0.0) 4 (20.0) 1 (5.0) 3 (37.5) 1 (12.5)

Hypotension 3 (11.1) 0 (0.0) 2 (10.0) 1 (5.0) 3 (37.5) 1 (12.5)

New or worsening hematologic TEAEsb

Thrombocytopenia 23 (85.2) 5 (18.5) 19 (95.0) 2 (10.0) 6 (75.0) 0 (0.0)

Anemia 22 (81.5) 5 (18.5) 19 (95.0) 4 (20.0) 6 (75.0) 1 (12.5)

Neutropenia 18 (66.7) 9 (33.3) 17 (85.0) 12 (60.0) 4 (50.0) 1 (12.5)

Leukopenia 17 (63.0) 8 (29.6) 19 (95.0) 9 (45.0) 5 (62.5) 0 (0.0)

Lymphopenia 17 (63.0) 8 (29.6) 18 (90.0) 6 (30.0) 5 (62.5) 1 (12.5)
aEvents occurring in ≥30% of patients (all grades) or in ≥3 patients (grade 3/4) in pooled Part 1 dose levels or Part 2 or Part 2A.
bLaboratory abnormalities.
Abbreviation: TEAEs, treatment-emergent adverse events.

Table 4. Safety summary

Safety factors

Part 1 dose levels,a n (%) Part 2
(n = 20),
n (%)

Part 2A
(n = 8),
n (%)

Total
(n = 28),
n (%)

−2
(n = 8)

−1
(n = 7)

0
(n = 5)

+2
(n = 7)

Total
(n = 27)

Any TEAEs 8 (100.0) 7 (100.0) 5 (100.0) 7 (100.0) 27 (100.0) 20 (100.0) 8 (100.0) 28 (100.0)

Grade 3/4 TEAEs 5 (62.5) 6 (85.7) 5 (100.0) 4 (57.1) 20 (74.1) 16 (80.0) 7 (87.5) 23 (82.1)

Any SAEs 3 (37.5) 3 (42.9) 4 (80.0) 5 (71.4) 15 (55.6) 10 (50.0) 6 (75.0) 16 (57.1)

Fatal TEAE 1 (12.5) 1 (14.3) 0 (0.0) 0 (0.0) 2 (7.4) 0 (0.0) 0 (0.0) 0 (0.0)

Permanent
discontinuation
of itacitinib
because of TEAEs

3 (37.5) 4 (57.1) 2 (40.0) 1 (14.3) 10 (37.0) 5 (25.0) 4 (50.0) 9 (32.1)

Treatment-emergent SAEs occurring in three or more patients in any part were pneumonia (Part 1, n = 4; Part 2, n = 2; Part 2A, n = 0) and ane-
mia (Part 1, n = 3; Part 2, n = 2; Part 2A, n = 2). Two deaths due to TEAEs occurred in Part 1: one patient died in Dose Level −2 because of
pneumonia, and one patient died in Dose Level –1 because of fat embolism and respiratory failure. No deaths because of TEAEs occurred in
Part 2 or Part 2A.
aDosing details for each level as specified in footnotes a–f in Table 1.
Abbreviations: SAEs, serious adverse events; TEAEs, treatment-emergent adverse events.
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Table 6. Best overall response

Response categories
Pooled Part 1 dose
levels (n = 27), n (%)

Part 2 + Part 2A
(n = 28), n (%)

Total, Part 1 + Part 2 +
Part 2A (n = 55), n (%)

Best overall response

CR 0 (0.0) 0 (0.0) 0 (0.0)

PR 5 (18.5) 8 (28.6) 13 (23.6)

SD 13 (48.1) 10 (35.7) 23 (41.8)

PD 4 (14.8) 0 (0.0) 4 (7.3)

Not evaluable 2 (7.4) 2 (7.1) 4 (7.3)

Not assessed 3 (11.1) 8 (28.6) 11 (20.0)

ORRa 5 (18.5) 8 (28.6) 13 (23.6)

DCRb 18 (66.7) 18 (64.3) 36 (65.5)
aPatients who have a best overall response of CR or PR.
bPatients who have a best overall response of CR or PR or SD.
Abbreviations: CR, complete response; DCR, disease control rate; ORR, overall response rate; PD, progressive disease; PR, partial response;
SD, stable disease.
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