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Summary

Japan Clinical Oncology Group (JCOG) is a largest cooperative group in Japan, funded by the ministry of health, labor and
welfare of Japanese governrment. We just established the Geriatric Study Committee in December 2013. The goal of this
committee is to make a policy to promote dlinical trials for older patients with 3 major tasks: (1) Create a clear and operation-
al definition of vulnerability/frailty applicable to oncology, (2) Develop, test and disseminate geriatric assessments, (3)
Improve research in the field of geriatric oncology, in collaboration with SIOG.. JCOG1018 is a randomized phase I study of

mMFOLFOX7 or CAPOX plus bevacizumab versus 5-

fluorouracil/Leucovorin or capecitabine plus bevacizumab as first-line treat-

ment in elderly patients with metastatic colorectal cancer. This.study includes geriatric assessments (VES-13) before chemo-
therapy. Key words: Geriatric assessment, G8, Colorectal cancer, Corresponding author: Fumio Nagashima, Department of
Medical Oncology, Kyorin University School of Medicine, 6-20-2 Shinkawa, Mitaka, Tokyo 181-8611, Japan
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Abstract

Purpose A phase 1 study of pazopanib alone or in com-
bination with lapatinib was conducted to assess the safety,
tolerability, and pharmacokinetics of these oral tyrosine
kinase inhibitors in Japanese patients with solid tumors.
Methods In part A (monotherapy), 7 patients initially
received pazopanib 800 mg/day, the recommended dose for
non-Japanese patients. Then, 3 patients received pazopanib
400 mg/day on day 1 followed by 800 mg/day from day
2 onward. Three other patients received pazopanib 1,000
mg/day. In part B (combination therapy), 17 patients
received pazopanib plus lapatinib (pazopanib/lapatinib)
at once-daily doses of 400/1,000 mg (4 patients),
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800/1,000 mg (3 patients), 400/1,500 mg (3 patients), and
then 600/1,250 mg (7 patients).

Results There was no dose-limiting toxicity during the
study. In part A, most drug-related adverse events were
grade 2 or lower, including neutropenia/neutrophil count
decreased, thrombocytopenia/platelet count decreased,
diarrhea, hypertension,  aspartate  aminotransferase
increased, and lipase increased. In part B, rash, decreased
appetite, and serum thyroid-stimulating hormone increased
also occurred. In all dose groups, the plasma concentra-
tions after multiple doses of pazopanib exceeded the target
trough concentration for inhibition of vascular endothelial
growth factor receptor-2 activity (20 pwg/mL).
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Conclusions The pharmacokinetic profiles of pazopanib
and lapatinib in Japanese patients were not apparently dif-
ferent from those reported in non-Japanese patients. There
were no consistent trends in pharmacokinetic drug interac-
tions between pazopanib and lapatinib. Pazopanib mono-
therapy at 800 and 1,000 mg once daily and pazopanib plus
lapatinib once daily at any doses studied were well toler-
ated in Japanese patients.

Keywords Pazopanib - Lapatinib - Japanese patients -
Phase 1 - Pharmacokinetics

Introduction

Pazopanib (GW786034, Votrient®, GlaxoSmithKline) is a
potent, oral, small-molecule inhibitor of vascular endothe-
lial growth factor receptors (VEGFR)-1, -2, and -3, plate-
let-derived growth factor receptors (PDGFR)-alpha and
-beta, and c-kit [1]. Clinical studies of pazopanib have dem-
onstrated single-agent activity in patients with renal cell
carcinoma and soft tissue sarcoma [2-4]. A previous phase
1 study of pazopanib in non-Japanese patients with solid
tumors (VEG10003) showed that the drug was well toler-
ated up to 2,000 mg once daily, but the maximum tolerated
dose (MTD) was not determined [5]. However, maximum
plasma concentrations (C,,,,) and areas under the plasma
drug concentration-time curves (AUC) were similar after
treatment with pazopanib 800-2,000 mg daily, suggesting
that drug absorption is saturated at daily doses of 800 mg
or higher. Moreover, the daily dose of pazopanib 800 mg
achieved the target trough concentration of >17.5 g/
mL (40 pmol/L) required for optimal inhibition of tumor
angiogenesis [6]. Based on the lolerable safety profile and
plateau in steady-state systemic exposure at this dose level
and achievement of the target trough concentration of pazo-
panib, the recommended dose for pazopanib monotherapy
was determined to be 800 mg once daily for future studies.
Pazopanib has been approved for the indications of soft tis-
sue sarcoma and renal cell carcinoma in the United States,
European Union, and other countries, and for the indica-
tion of soft tissue sarcoma in Japan. In phase 3 studies,
pazopanib showed a statistically significant and clinically
meaningful improvement in the primary end point of pro-
gression-free survival as compared with placebo in patients
with ovarian cancer who did not have disease progression
after first-line chemotherapy [7].

Lapatinib (Tykerb®, GlaxoSmithKline) is a potent,
oral, small-molecule, dual tyrosine kinase inhibitor of
epidermal growth factor receptor (EGFR) and human epi-
dermal growth factor receptor-2 (HER2) [8]. This drug is
used at a dose of 1,250 mg once daily for the treatment
of HER2-positive advanced or metastatic breast cancer
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resistant to prior trastuzumab-based chemotherapy [9].
Lapatinib has been approved for the indication of breast
cancer in Japan, the United States, European Union, and
other countries.

Several lines of evidence support the combined inhi-
bition of VEGFR and EGFR in the management of some
malignancies [10, !1]. A preclinical study showed that paz-
opanib and lapatinib act synergistically to induce apoptosis
of non-small-cell lung cancer cells in vitro [12]. A previous
phase 1 study of combination therapy with pazopanib and
lapatinib in non-Japanese patients (VEG10006) showed
that pazopanib and lapatinib could be administered concur-
rently at their respective single-agent doses with an accept-
able safety profile [13].

Accordingly, the current phase 1 study evaluated the
safety, tolerability, and pharmacokinetic (PK) profile of
pazopanib alone and combining pazopanib and lapatinib
in Japanese patients with solid tumors, as a first step to
exploring the potential benefit of this combination regimen
for the treatment of various cancer classes.

Patients and methods
Eligibility criteria

Eligible patients were at least 20 years of age with a his-
tologic or cytologic diagnosis of solid tumor and an East-
ern Cooperative Oncology Group performance status of
0 or 1. While the study was in progress, the protocol was
amended to exclude patients with uterine cervical carci-
noma from part B because a clinical trial in non-Japanese
patients with uterine cervical carcinoma (VEG105281)
showed that the potential benefits of combination therapy
with pazopanib and lapatinib were outweighed by the
risk of severe toxicity [14]. Eligible patients also had to
have adequate hematologic and organ functions, includ-
ing: absolute neutrophil count >1,500/mm>; platelet count
>100,000/mm?; hemoglobin level >9.0 g/dL; prothrom-
bin time or prothrombin time-international normalized
ratio <1.2 x the upper limit of normal (ULN); creatinine
clearance calculated by the Cockcroft-Gault formula >50
mL/min; urine protein:creatinine ratio <I; total bilirubin
level <1.5 x ULN; and aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) levels <2.5 x ULN.
In part B, patients additionally had to have a left ventric-
ular ejection fraction of >50 %. Patients were excluded if
they had central nervous system metastases, carcinomatous
meningitis, clinically meaningful gastrointestinal abnor-
malities, uncontrolled infection, a corrected QT interval
of >480 ms, a history of cardiovascular disease requiring
cardiac angioplasty or stenting, or poorly controlled hyper-
tension (>140/90 mmHg). All patients provided written



Cancer Chemother Pharmacol (2014) 73:673-683 -

675

informed consent in accordance with the requirements of
the review board of each participating institution.

Study design and treatment

This was a 2-center, open-label, non-randomized, dose-
finding phase 1 study (VEG109693; NCT00516672) in
Japanese patients with solid tumors who received pazo-
panib alone or in combination with lapatinib. The main
objective was to assess the safety and tolerability of these
oral tyrosine kinase inhibitors.

The study consisted of two parts: part A, in which
patients received pazopanib monotherapy and part B, in
which patients received combination therapy with pazo-
panib and lapatinib. Both parts were designed to evaluate
safety, tolerability, and PK. Part A comprised an original
cohort and an additional cohort, while part B comprised a
dose-escalation cohort and a PK cohort (Fig. 1).

In the original cohort of part A, a minimum of 6 patients
were assigned to receive pazopanib 800 mg once daily
(P800), the recommended dose for non-Japanese patients,
for assessing safety, tolerability, and PK in Japanese
patients. Blood samples for PK analysis were taken dur-
ing the 96 h after the first dose. From day 2 onward, the
patients received additional doses of pazopanib 800 mg
once daily. On day 22, blood samples for PK analysis were

taken during the 24 h after dosing. If 2 or more of the 6
patients in the original cohort had dose-limiting toxicity
(DLT), a lower dose of 600 mg/day was to be evaluated in 6
additional patients.

In the additional cohort of part A, a minimum of 3
patients received pazopanib 400 mg once daily on day 1 for
assessing safety and PK, followed by pazopanib 800 mg
once daily from day 2 (P400/800). A minimum of 3 other
patients received pazopanib 1,000 mg once daily from day
1 onward (P1000) for assessing safety, tolerability, and PK.
In both groups, blood samples for PK analysis were taken
during the 96 h after the first dose of pazopanib. On day
22, blood samples for PK analysis were taken during the
24 h after dosing. If 1 of the 3 patients assigned to P1000
had DLT, 3 additional patients were enrolled, and if 2 of the
first 3 patients or 2 or more of the 6 patients had DLT, the
dose was considered to exceed the MTD.

In the dose-escalation cohort of part B, 3 patients were
initially assigned to receive pazopanib 400 mg plus lapa-
tinib 1,000 mg once daily (P400/L1000) for assessing
safety, tolerability, and PK in Japanese patients. On day 1
and day 22, blood samples for PK analysis were taken dur-
ing the 24 h after dosing. Then, 3 patients each received
pazopanib 800 mg plus lapatinib 1,000 mg (P800/L1000)
or pazopanib 400 mg plus lapatinib 1,500 mg (P400/
L1500) once daily. If no DLT occurred among the first 3

Part A s
n=7 (n=6 in planning) P4‘00/800
P800
n=3
) P1000
— -

original cohort

PartB

n=3

n=4 (n=3 in planning)

P400/L1000

additional cohort

P800/1.1000

P400/L1500

n=4 (n=3 in planning)

P600 — P600/L1250 l

n=3

L1250 — P600/L1250 ,

J

dose escalation cohort

Fig.1 Schematic diagram of the study. In part A, pazopanib mono-
therapy was evaluated at a dose of 800 mg once daily (P800) in
the original cohort. In the additional cohort, one group of patients
received pazopanib 400 mg once daily on day 1, followed by pazo-
panib 800 mg from day 2 onward (P400/800), and another group of
patients received pazopanib 1,000 mg once daily from day 1 onward
(P1000). In part B, combination therapy with pazopanib and lapatinib
was evaluated for pazopanib 400 mg plus lapatinib 1,000 mg once
daily (P400/L.1000), pazopanib 800 mg plus lapatinib 1,000 mg once
daily (P800/L1000), and pazopanib 400 mg plus lapatinib 1,500 mg

40

PK cohort

once daily (P400/L1500) in the dose-escalation cohort. Patients in
the pharmacokinetic (PK) cohort received pazopanib 600 mg (P600)
or lapatinib 1,250 mg (L1250) once daily for 15 days, followed by
combination therapy with pazopanib 600 mg and lapatinib 1,250 mg
once daily (P600/L1250) from day 16 onward. Dose-limiting toxicity
was evaluated between day 1 and day 21 in the original (P800) and
additional (P1000) cohorts of part A and the dose-escalation cohort of
part B (P400/L1000, P800/L1000, and P400/L1500) or between day
16 and day 36 in the PK cohort of part B (P600/L1250)
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patients who received P400/L.1000, dose escalation pro-
ceeded to P800/L1000 and P400/L1500 in parallel, and
patients were simultaneously enrolled. If 1 of the 3 patients
had DLT, 3 additional patients were enrolled, and if 1 of
the 6 patients had DLT, the dose was escalated. The dose at
which 2 of the first 3 patients or 2 or more of 6 patients had
DLT was considered to exceed the MTD. At the dose level
of P800/L1000 and P400/L1500, MTD was considered by
the same procedures as P400/L.1000. If the MTD was not
reached in the dose-escalation cohorts of part B (P400/
L1000, P800/L1000, and P400/L1500), a minimum of 6
patients were assigned to the PK cohort of part B, designed
to investigate potential PK interactions between pazopanib
and lapatinib, for assessing safety, tolerability, and PK in
Japanese patients. The originally planned doses for combi-
nation therapy in the PK cohort in part B were pazopanib
800 mg plus lapatinib 1,500 mg, based on the results of a
phase 1 study (VEG10006) [13]. However, the doses were
reduced during the study to pazopanib 600 mg (P600) and
lapatinib 1,250 mg (L1250) because the interim analysis
of a phase 2 study (VEG20007) in non-Japanese patients
reported that intolerable toxicity occurred at doses of pazo-
panib 800 mg and lapatinib 1,500 mg [15].

A minimum of 3 patients in the PK cohort were assigned
in each of the two groups receiving P600 once daily or
L1250 once daily for 15 days. Patients in both groups then
received pazopanib 600 mg plus lapatinib 1,250 mg once
daily (P600/L1250) from day 16 onward. On day 15 and
day 37, blood samples for PK analysis were taken during
the 24 h after dosing. If 2 or more of the 6 patients had
DLT, the dose was considered to exceed the MTD.

Patients in both part A and part B orally received pazo-
panib once daily, at least 1 h before or at least 2 h after
breakfast. In part B, patients received lapatinib first, fol-
lowed by pazopanib within a 15-min interval, at least 1 h
before, or at least 2 h after breakfast.

Study assessments

Baseline assessments on day 1 or within 72 h before treat-
ment included medical history, physical examination, com-
plete blood counts, serum chemical analysis, coagulation
tests, urinalysis, pregnancy tests (for all women of child-
bearing potential), thyroid-stimulating hormone (TSH) lev-
els, electrocardiography, left ventricular ejection fraction
(LVEF; part B only), ErbB2 expression (part B only), and
chest radiography. Assessments conducted on days 8, 15,
and 22 (days 8, 15, 22, 29, and 37 in the PK cohort) and
every 3 weeks thereafter included physical examination,
complete blood counts, serum chemical analysis, and uri-
nalysis. TSH levels were measured on day 22 (day 37 in the
PK cohort) and every 3 weeks thereafter. Coagulation tests
were performed every 9 weeks. Electrocardiography and
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LVEF measurements (part B only) were performed on day
22 (day 37 in the PK cohort) and every 9 weeks thereaf-
ter. Chest radiography (part B only) was performed on day
22 (day 29 in the PK cohort) and every 9 weeks thereafter.
Toxicity was monitored continuously and graded accord-
ing to the Common Terminology Criteria for Adverse
Events, version 3.0 [16]. Disease assessments by investiga-
tor according to the Response Evaluation Criteria in Solid
Tumors [17] were performed at baseline and every 9 weeks
after starting the study medications until withdrawal from
the study.

Dose-limiting toxicity was defined as at least 1 of the
following events occurring between day 1 and day 21 in
the original (P800) and additional (P1000) cohorts of part
A and the dose-escalation cohort of part B (P400/L1000,
P800/L1000, and P400/L1500) or between day 16 and day
36 in the PK cohort of part B (P600/L1250): grade 3 neu-
tropenia persisting for at least 5 days, grade 4 neutropenia,
febrile neutropenia, grade 3 or 4 thrombocytopenia, inabil-
ity to resume treatment within 14 days of the scheduled
date because of unresolved toxicity, inability to receive at
least 75 % of the scheduled doses in a treatment period
due to toxicity, any grade 3 or 4 clinically significant non-
hematologic toxicity, and any grade 2 toxicity evalnated
to be DLT by the investigator and medical monitor. How-
ever, grade 3 nausea, vomiting, or diarrhea in the absence
of appropriate supportive therapy, grade 3 hypertension
adequately controlled by antihypertensive therapy, and
increased amylase/lipase levels unaccompanied by clinical
symptoms were not considered DLT.

Pharmacokinetic assessments

Blood samples (3 mL) were collected for measurement of
plasma pazopanib and lapatinib concentrations. In part A,
blood samples were collected before treatment and 0.5, 1,
2,3, 4,6, 8, 24, 48, 72, and 96 h after treatment on day
1, and before treatment and 0.5, 1, 2,3, 4, 6,8, and 24 h
after treatment on day 22. The blood sample 24 h after
treatment was collected within 1 h before the next treat-
ment, to confirm that the trough plasma concentrations
of pazopanib were above 20 wg/mL (i.e., high enough to
inhibit VEGFR-2 activity). In the dose-escalation cohort of
part B, blood samples were collected before treatment and
05, 1,2,3,4,6, 8, and 24 h after treatment on days 1 and
22. In the PK cohort of part B, blood samples were col-
lected before treatment and 0.5, 1, 2, 3, 4, 6, 8, and 24 h
after treatment on days 15 (monotherapy, steady state) and
37 (combination therapy). Concentrations of pazopanib
and lapatinib were determined by protein precipitation of
human plasma, followed by high-performance liquid chro-
matography—tandem mass spectrometry analysis. Quantifi-
cation was performed by multiple reaction monitoring with
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TurbolonSpray® interface (AB Sciex, Concord, Ontario,
Canada) in positive-ion mode. The calibration range was
100-50,000 ng/mL for pazopanib and 5-5,000 ng/mL. for
lapatinib in 20 and 25 pL of human plasma, respectively.
The coefficient of variation (CV %) and accuracy bias (%)
obtained with this method were both less than 15 %. Win-
Nonlin Professional® software (Pharsight Corporation,
Mountain View, California, USA) and standard non-com-
partmental methods were used to calculate the AUC, C,,,,
time to maximum plasma concentration (z,,,), and elimina-
tion half-life (z,,,).

Results
Patient characteristics

A total of 30 patients were enrolled between September
2007 and May 2010: 7 in the original cohort and 6 in the
additional cohort of part A; 10 in the dose-escalation cohort
and 7 in the PK cohort of part B. In addition to the initially
planned numbers of patients (12 patients in part A and 15
patients in part B), 3 patients were additionally enrolled (1
each was assigned to P800 in part A and to P400/L.1000 and
P600/L.1250 in part B) to compensate for patients who were
ineligible for the evaluation of DLT. The most common
tumor types were soft tissue sarcoma and colorectal cancer
in part A and head and neck cancer in part B (Table 1). One
patient in part A and 3 in part B were receiving the study
treatment at the time of data cutoff (August 2010).

Safety and tolerability

In part A, none of the 9 eligible patients (6 patients assigned
to P800 and 3 assigned to P1000) had DLT. In part B, none
of the 15 eligible patients (3 patients each assigned to
P400/1.1000, P800/L 1000, and P400/L1500, and 6 patients
assigned to P600/1.1250) had DLT.

In part A, 12 (92 %) of the 13 patients had adverse
events (AEs) associated with pazopanib, including leuko-
penia/white cell count decreased (62 %), neutropenia/neu-
trophil count decreased (62 %), thrombocytopenia/platelet
count decreased (62 %), diarrhea (46 %), AST increased
(38 %), hypertension (38 %), and lipase increased (38 %)
(Table 2). Most AEs were manageable by dose reduction
or treatment interruption. Five (42 %) of the 12 patients
with AEs had drug-related AEs of grade 3 or worse, includ-
ing neutropenia, hepatic function abnormal, hypertension,
leukopenia, lymphopenia, hyperbilirubinemia, and lipase
increased. The study treatment was discontinued because
of AEs in 3 of these patients, 1 of whom had abnormal
hepatic function (grade 4) related to pazopanib. The other
2 patients had AEs unrelated to pazopanib: 1 patient had
abnormal hepatic function (grade 3) and lower respiratory
tract infection (grade 2), and the other had ileus (grade 2).
No patient died during the study.

In part B, all 17 patients had AEs related to the study
drugs, including diarrhea (94 %), neutropenia/neutrophil
count decreased (71 %), thrombocytopenia/platelet count
decreased (71 %), leukopenia/white cell count decreased
(65 %), rash (65 %), decreased appetite (65 %), and
increased serum TSH level (59 %) (Table 2). Most of these
AEs were manageable by dose reduction or treatment inter-
ruption. Nine (53 %) of the 17 patients had drug-related
AE:s of grade 3 or worse, including lipase increased, hyper-
tension, diarrhea, weight decreased, stomatitis, blood amyl-
ase increased, vomiting, pyrexia, hepatic function abnor-
mal, pneumonia, lymphopenia, and leukopenia. The study
treatment was discontinued because of AEs in 3 patients,
2 of whom had AEs related to the study drugs: 1 had ALT
increased (grade 2), AST increased (grade 2), and fatigue
(grade 1), and the other had abnormal hepatic function
(grade 3) and pneumonia (grade 3). The third patient had
ileus (grade 2) unrelated to the study drugs. One patient
with head and neck cancer who received P800/L.1000 died
of disease progression 47 days after the last dose of the

Table 1 Patient characteristics

Part A (n = 13) PartB (n=17)
Age, median years (range) 49 (39-74) 56 (27-74)
Gender, n
Male 9 5
# Other tumor types included Female 4 12
thyroid cancer, gastrointestinal Prior chemotherapy regimens, n (%) 9 (69) 10 (59)
stromal tumor, and malignant >4 regimens 3(23) 5(29)
melanoma .
b . Tumor type Soft tissue sarcoma, n = 4 Head and neck,n =4
Other tumor types included
. R Colorectal, n =4 Breast,n =3
renal cell carcinoma, thyroid i
cancer, soft tissue sarcoma, Head and neck, n = 2 Ovarian, n =2
bone sarcoma, gastric cancer, Other*, n =3 Carcinoid, n = 2
and central nervous system Other®. n = 6
tumor (hemangiopericytoma) ’
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Table 2 Summary of drug-related adverse events (at least 30 % in any part)

Adverse event Part A
Total (n = 13) P400/800 (n = 3) PROO(n=7) P1000 (n =3)
All Gr, Gr 3/4, All Gr Gr3/4 All Gr Gr 3/4 All Gr Gr 3/4
n (%) n (%)
Any event 12 (92) 5(38) 3 3 6 1 3 1
Leukopenia/white cell count decreased 8 (62) 1(8) 3 0 4 0 1 1
Neutropenia/neutrophil count decreased 8 (62) 3(23) 3 2 4 0 1 1
Thrombocytopenia/platelet count decreased 8 (62) 0 3 0 4 0 1 0
Diarrhea 6 (46) 0 1 0 3 0 2 0
Hypertension 5(38) 1(8) 3 I 1 0 1 0
AST increased 5(38) 0 2 0 3 0 0 0
Lipase increased 5(38) 1(8) 2 0 2 1 1 0
Nausea 4 (31) 0 1 0 0 0 3 0
Rash 4 (31) 0 1 0 3 0 0 0
ALT increased 4 (31) 0 2 0 2 0 0 0
Fatigue 3(23) 0 0 0 I 0 2 0
Skin hypopigmentation 3(23) 0 2 0 0 (] 1 0
Lymphopenia 3(23) 1(8) 2 0 i 1 0 0
Serum TSH increased 323 0 2 0 1 0 0 0
Hair color changes 2(15) 0 0 0 2 0 0 0
Proteinuria 2(15) 0 1 0 1 0 0 0
Decreased appetite 1(8) 0 1 0 0 0 0 0
Dysgeusia 1(8) 0 1 0 0 0 0 0
Adverse event Part B
Total (n = 17) P400/L1000 (2 = 4) P800/L1000 (n = 3) P400/L1500 (n = 3) P600/L1250 (n=7)
All Gr Gr3/4, AllGr Gr3/4 AN Gr Gr3/4 AlNGr Gr 3/4 All Gr Gr 3/4
n (%) n (%)
Any event 17 (100) 9 (53) 4 2 3 2 3 1 7 4
Leukopenia/white cell count decreased 11 (65) 1(6) 2 0 3 1 1 0 5 Q
Neutropenia/neutrophil count decreased 12 (71) 0 3 [A] 3 0 2 0 4 4]
Thrombocytopenia/platelet count 22N 0 3 0 2 0 1 0 6 0
decreased
Diarrhea 16 (94) 1(6) 3 0 3 0 3 0 7 1
Hypertension 8 (47) 2(12) )| I 1 0 2 0 4 1
AST increased 5(29) 0 1 0 1 0 3 0 0 0
Lipase increased 4(24) 4 (24) 2 2 0 0 1 1 i 1
Nausea 7(41) 0 | 0 1 0 2 0 3 0
Rash 11 (65) 0 3 0 1 0 2 0 5 0
ALT increased 7 (41) 0 I 0 1 0 3 \] 2 0
Fatigue 9 (53) 0 1 0 2 0 2 0 4 0
Skin hypopigmentation 741 0 2 0 2 0 1 0 2 0
Lymphopenia 741 16) 2 0 1 0 1 0 3 I
Serum TSH increased 10 (59) 0 1 0 3 0 1 0 5 0
Hair color changes 6 (35) 0 I 0 1 0 0 0 4 0
Proteinuria 6 (35) 0 1 0 2 0 1 0 2 0
Decreased appetite 11(65) 0 3 0 1 0 2 0 5 0
Dysgeusia 9(53) 0 1 0 I 0 3 0 4 4]
Weight decreased 7 41) 1(6) 3 1 1 0 1 0 2 0
Stomatitis 7(41) 1(6) 0 0 1 0 2 0 4 1

AST aspartate aminotransferase, ALT alanine aminotransferase, Gr grade, L lapatinib, P pazopanib, TSH thyroid-stimulating hormone
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study drugs. This disease progression was not considered to
be related to study treatment.

In part A, treatment-related AEs involving liver func-
tion, such as AST/ALT and bilirubin increased, occurred in
8 patients (62 %), most of which were grade 2 or lower.
Grade 3 or higher AEs involving liver function were
reported in 3 patients (23 %). In part B, 11 patients (65 %)
had treatment-related AEs involving liver function, most of
which were grade 2 or lower. Grade 3 AEs involving liver
function occurred in 1 patient.

In part A, 5 patients (38 %) had drug-related hyperten-
sion. Treatment was not discontinued or interrupted or the
dose reduced in any patient due to hypertension. In part B,
drug-related hypertension occurred in 8 patients (47 %),
none of whom underwent treatment discontinuation, inter-
ruption, or dose reduction due to hypertension.

In part A, there was no clinically important prolongation
of QTc interval on electrocardiography. In part B, grade 2
prolongation of QTc interval occurred in 1 patient who had a
grade 2 supraventricular arrthythmia 14 days after discontinu-
ation of the study drug. In part B, the LVEF did not decrease
by at least 20 % from the baseline value in any patient.

In Part A, 1 patient (8 %) had a grade 3 drug-related
increase in serum lipase levels. No patient had increased
amylase levels. In part B, 4 patients (24 %) had grade 3 or
higher drug-related increases in serum lipase levels, and 1
patient (6 %) had a drug-related grade 3 increase in amyl-
ase levels. None of the patients had any signs or symptoms
suggesting acute pancreatitis on physical examinations.
Treatment discontinuation or interruption or dose reduction
was not required.

Table 3 Pharmacokinetic parameters of pazopanib in part A

Pharmacokinetics

In part A, the PK of pazopanib were evaluated in all 13
patients in the original and the additional cohorts after sin-
gle-dose treatment on day 1 and in 11 patients after repeated
treatment on day 22 (Table 3). There were considerable
inter-patient variations in the PK parameters of pazopanib.
Median 7, was approximately 2.5 and 4.0 h, and the geo-
metric mean of ¢,,, was between 28.4 and 42.5 h. The AUC
from 0 to 24 h (AUC, ,,) and C,,, did not increase in pro-
portion to the doses of pazopanib on day 1 (400, 800, and
1,000 mg). The geometric mean of plasma pazopanib con-
centration 24 h after treatment (C,,) on day 22 was higher
than the target trough concentration of pazopanib for the
inhibition of VEGFR-2 activity (>20 p.g/mL in this study)
after repeated doses of pazopanib 800 mg and 1,000 mg.

In part B, the PK of pazopanib and lapatinib were evalu-
ated in all 10 patients on days 1 and 22 in the dose-escala-
tion cohort, and in all 6 patients on days 15 and 37 in the
PK cohort (Tables 4, 5). There were considerable inter-
patient variations in the PK parameters of pazopanib and
lapatinib in both the dose escalation and the PK cohorts.
The PK parameters of AUC ,, or C,,, in the dose-escala-
tion cohort apparently did not depend on the doses of pazo-
panib or lapatinib. The geometric mean of C,, of pazopanib
after multiple doses of pazopanib plus lapatinib was higher
than the target trough concentration of pazopanib for inhi-
bition of VEGFR-2 activity (>20 pwg/mL in this study) in
all dose groups (P400/L1000, P800/L1000, P400/L1500,
and P600/L1250) in part B. There were large variations in
the ratio of combination therapy to monotherapy for C,,

Parameter Day Cohort
P400/800 P800 P1000
(n=3) (n=17) (n=3)
Chnax (1Lg/mL), geometric mean (% CVb) 1 25.1 (34.0) 22.9 (69.5) 21.3(118.1)
22 55.8%(35.2) 40.6° (47.7) 53.9 (55.4)
12 (h), median (min-max) 1 4.0(3.0-23.7) 3.0 2.0-6.0) 3.0(3.0-3.0)
22 2.5 (2.0-3.0) 2.5°(1.9-4.0) 4.0(3.0-4.1)
AUC o, (h x pg/mL), geometric mean (% CVb) 1 402.3 (17.7) 324.6 (76.7) 305.0 (128.6)
22 962.4" (46.3) 677.3" (45.5) 759.5 (63.8)
1, (h), geometric mean (% CVb) 1 28.4 (35.9) 42.5(31.6) 33.0 (23.8)
C,, (Lg/mL), geometric mean (% CVb) 1 14.8 (12.7) 9.1(90.1) 8.5 (139.6)
22 34.6 (47.2) 22.0" (48.4) 21.1 (80.5)

AUC,_,, the area under the plasma drug concentration~time curve from 0 to 24 h, C,,,, maximum plasma concentration, C,,, plasma concentra-
tion 24 h after treatment (trough), ¢, elimination half-life, ¢, _,, time to maximum plasma concentration, % CVb, between-subject coefficient of

variation
Tn=2
Yn=6
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Table 4 Pharmacokinetic

confidence intervals including 1 (Table 5).
Clinical activity

In part A, none of the 13 patients had a complete
response (CR) or partial response (PR). Three patients
(2 patients who received P800; 1 patient who received
P400/800) had stable disease (SD). In 2 of these patients
(1 patient with gastrointestinal stromal tumor [GIST]; 1
patient with head and neck cancer), SD lasted for more
than 6 months. The other 9 patients had progressive
disease (PD). In 1 patient with colorectal cancer, clini-
cal response was undetermined because the target lesion
could not be evaluated because of cystic changes occur-
ring during treatment.

In part B, clinical response was assessable in all 17
patients. None of the patients had a CR, and 3 patients
had PR (1 patient with renal cell cancer; 1 patient with
a mediastinal carcinoid tumor who received P400/
L1000; 1 patient with HER2-positive breast cancer
who received P400/L.1500). Nine patients had SD, 5 of
whom had prolonged SD lasting for more than 6 months
(2 patients with head and neck cancer; 1 patient each
with abdominal carcinoid tumor, central nervous system
neoplasm, and thyroid cancer). The remaining 5 patients
had PD.
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; Cohort
parameters of pazopanib and
lapatinib in the dose-escalation Pazopanib parameter Day P400/L.1000 P800/L1000 P400/L.1500
cohort of Part B n=4) (n=3) (n=3)
Cnax (g/mL), geometric mean (% CVb) 1 46.4 (10.1) 48.9 (51.1) 31.7 (68.6)
22 57.9 (18.6) 55.6(7.3) 51.7 (69.8)
tqax (h), median (min-max) 1 5.0 (3.0-8.0) 6.0 (4.0-8.0) 4.0 (3.0-4.0)
22 4,1 (4.0-8.0) 3.0 (0.5-6.2) 4.0 (3.0-8.0)
AUC 54 (h x pg/mL), geometric 1 755.0 (15.0) 853.4 (53.8) 523.7 (66.6)
mean (% CVb) 22 988.1(332)  1,140.6(18.4)  1,003.8(65.6)
1y, (h), geometric mean (% CVb) 1 30.1 (21.5) 33.7 (48.3) 29.3 (24.8)
Cy4 (g/mL), geometric mean (% CVb) 1 26.8 (17.9) 31.037.5) 17.6 (61.2)
22 34.8 (27.6) 41.9 (28.5) 35.2(65.2)
Cohort
Lapatinib parameter Day P400/L.1000 P800/L1000 P400/L1500
AUC,_,, the area under the (n=4) (n=13) (n=3)
plasma drug concentration— -
time curve from 0 to 24 h, Cppy, Crax (118/mL), geometric mean (% CVb) 1 24 (21.4) 1.5 (50.5) 2.8(36.9)
maximum plasma concentra- 22 1.6 (39.1) 1.6 (77.3) 2.0 (107.1)
tz‘:'; Cfm plasma Concemfa;m fmax (B), median (min-max) 1 6.0(3.0-8.0) 6.0(6.0-8.0) 6.0(4.1-6.1)
S a e resmen (irough), 2 41(30-60) 40(4.0-60)  6.0(4.0-8.0)
apatinib, P pazopanib, ¢, )
- elimination half-life, nax time AUC0_24 (h x pg/mL), geometric 1 33.8(25.9) 18.0 (61.5) 32.6 (52.3)
to maximum plasma concentra- mean (% CVb) 22 228 (44.2) 23.6 (36.1) 32.0 (92.1)
tion, % CVb between-subject 1,2 (h), geometric mean (% CVb) 1 11.6 (30.8) 7.8 (21.5) 9.8 (19.0)
coefficient of variation
and AUC,_,, of pazopanib and lapatinib, with the 90 %  Discussion

This phase 1 study of Japanese patients with solid tumors
showed that pazopanib monotherapy was well tolerated and
had a manageable toxicity profile up to a dose of 1,000 mg
once daily and that combination therapy with pazopanib
and lapatinib was well tolerated and had a manageable tox-
icity profile at all dose levels studied (P400/L.1000, P800/
L1000, P400/L1500, and P600/L.1250). Because no patient
had DLT, the MTD for monotherapy and combination ther-
apy was not determined. The safety profiles and the PK of
pazopanib and lapatinib in Japanese patients were similar
to those reported in non-Japanese patients [5, 13]. There
were no consistent trends in PK interactions between pazo-
panib and lapatinib.

Drug-related liver toxicity is one of the most clinically
important AEs in pazopanib-treated patients. Adverse
events of grade 3 or higher involving liver function devel-
oped in 4 patients in this study: 3 of 13 patients in part A
(23 %; P400/800, P1000) and 1 of 17 patients in part B
(6 %; P600/L1250). The frequencies and grades of AEs
involving liver function in Japanese patients were similar to
those in non-Japanese patients [2, 4, 18].

Two of the 17 patients in part B received the study treat-
ment for more than 3 years with no evidence of PD. The
first patient was a 56-year-old man with renal cell carci-

‘noma in whom a PR was maintained while receiving P400/
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Table 5 Pharmacokinetic parameters of pazopanib and lapatinib in the PK cohort of part B

P600 — P600/L1250

Pazopanib parameter Day 15 Day 37 Ratio® (90 % CI)
Pazopanib monotherapy Combination therapy (n=23)
(n=3) (n==6)
C,ax (10g/mL), geometric mean (% CVb) 79.6 (10.3) 63.5 (40.6) 0.68 (0.27, 1.73)
Iyax (), median (min—-max) 3.0 (3.04.0) 3.0(3.0-5.9)
AUC 5, (h x pg/mL), geometric mean (% CVb) 1,331.4 (13.8) 1,188.8 (37.1) 0.77 (0.33, 1.79)
C,, (g/mL), geometric mean (% CVb) 45.1 (4.2) 43.0 (38.4)
L1250 — P600/L1250
Lapatinib parameter Day 15 Day 37 Ratio® (90 % CI)
Lapatinib monotherapy Combination therapy n=3)
(n=3) (n=26)
Cnax (11g/mL), geometric mean (% CVb) 2.09 (49.2) 2.07 (37.0) 0.89 (0.49, 1.62)
Imax (1), median (min—max) 4.0 (3.04.0) 4.0 (3.0-6.0)
AUC(_54 (h x pg/mL), geometric mean (% CVb) 28.4 (45.4) 29.5 (41.6) 0.97 (0.45, 2.09)

AUCy_,, the area under the plasma drug concentration-time curve from 0 to 24 h, CI confidence interval, C,,,
C,, plasma concentration 24 h after treatment (trough), L lapatinib, P pazopanib, #,,,

subject coefficient of variation
2 Ratio of combination therapy/monotherapy

L1000. Urinary protein became positive approximately
2 years after starting the study treatment, and proteinuria
gradually progressed without serious clinical symptoms.
Eventually, treatment was stopped because proteinuria
exceeded 3 g/g creatinine per day 54 months after study
entry. The results of liver function tests remained normal
throughout the study. The other patient was a 56-year-old
woman with thyroid medullary carcinoma who received
P600/L1250. She has been receiving the study treatment
for more than 40 months, with a best response of SD (as
of June 2013). The patient has had several AEs, including
liver toxicity, most of which were grade 1. Although the
number of patients is small, these findings provide impor-
tant information on the safety and efficacy of prolonged
treatment with pazopanib and lapatinib.

There were no apparent differences in PK parameters
of pazopanib and lapatinib between Japanese and non-
Japanese patients. The plasma concentrations of pazopanib
did not increase in proportion to doses exceeding 800 mg
in a previous study of non-Japanese patients (VEG10003)
[5] or exceeding 400 mg at single dosing and 800 mg at
multiple dosing in our study. These findings suggested that
the absorption of pazopanib is saturated at least after doses
of 800 mg or higher, and this partially accounts for why
the MTD of this oral drug could not be determined despite
dose escalation. However, the trough concentrations of paz-
opanib were consistently above the threshold of >20 pg/
mL after monotherapy at doses of 800 mg and 1,000 mg
and combination therapy at doses of 400 mg, 600 mg, and

800 mg together with lapatinib. These doses were therefore-

46

maximum plasma concentration,
time to maximum plasma concentration, % CVb between-

considered adequate for antitumor efficacy. The large vari-
ations in the ratios of combination therapy to monotherapy
for the concentrations of pazopanib and lapatinib indicated
no consistent trends in drug interactions between pazo-
panib and lapatinib. However, because a phase 1 study of
non-Japanese patients (VEG10006) reported that the AUC
and C_,, of pazopanib increased by approximately 50—
60 % when pazopanib 800 mg was combined with lapat-
inib 1,500 mg [ 13], potential PK interactions between these
drugs cannot be excluded.

In part B, 1 patient each with renal cell cancer, carcinoid
tumor, and HER2-positive breast cancer achieved PR. Sub-
stantial antitumor activity with prolonged SD was obtained
in 1 patient each with GIST and head and neck cancer in
part A, and in 2 patients with head and neck cancer and 1
patient each with carcinoid tumor, thyroid cancer, and cen-
tral nervous system neoplasm in part B. The response of
thyroid cancer in part B is consistent with the results of a
previous phase 2 study in which pazopanib monotherapy
was effective against advanced differentiated thyroid can-
cer [19]. On the other hand, although 1 patient with GIST
achieved long-term SD in part A, suggesting the potential
activity of pazopanib against this disease, the efficacy of
pazopanib against GIST remains uncertain because a piv-
otal study of pazopanib in advanced soft tissue sarcoma
(PALETTE study) excluded patients with GIST [4]. Fur-
thermore, long-term SD was obtained in 3 of 6 patients
with head and neck cancer (1 of 2 patients in part A; 2 of 4
patients in part B), and 2 of 2 patients with carcinoid tumor
(both in part B) had PR and long-term SD, respectively.
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However, the effectiveness of pazopanib alone and in
combination with lapatinib against these diseases remains
unconfirmed because the evaluation of efficacy for specific
types of cancer was beyond the scope of the present study.

Our findings confirmed that pazopanib monotherapy at
a dose of 800 or 1,000 mg once daily and pazopanib plus
lapatinib at any of the doses investigated in this study are
well tolerated in Japanese patients with solid tumors. No
patient had DLT, and the MTD for monotherapy and com-
bination therapy was not determined. The PK profiles of
pazopanib and lapatinib in Japanese patients were simi-
lar to those reported in non-Japanese patients. There were
no consistent trends in pharmacokinetic drug interactions
between pazopanib and lapatinib.

We concluded that pazopanib monotherapy at a dose of
800 mg once daily (the recommended dose for non-Japa-
nese patients) and pazopanib plus lapatinib at any of the
doses investigated in this study were appropriate for Japa-
nese patients.
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Abstract

Purpose The purpose of this study was to assess the effi-
cacy and safety of fixed dose rate infusion of gemcitabine
and S-1 combination therapy (FGS) in patients with gem-
citabine (GEM)-refractory pancreatic cancer (PC) and to
explore independent variables associated with survival.
Methods We retrospectively reviewed consecutive
patients with GEM-refractory PC who received FGS at
our institation from March 2009 to December 2013. GEM
was administered by fixed dose rate intravenous infusion of
1,200 mg/m? as a 120-min infusion on day 1, and S-1 was
administered orally twice a day at a dose of 40 mg/m? on
days 1-7. Cycles were repeated every 14 days.

Results Sixty-one patients with GEM-refractory PC
received FGS. Sixteen patients received FGS as third-line
treatment. Twenty-nine patients (48 %) had a history of S-1
administration. The objective response rate was 13 %, and
the disease control rate was 49 %. The median progression-
free survival time was 2.7 months, and the median overall
survival time was 6.0 months. Major Grade 3 or 4 adverse
events included neutropenia (15 %), diarrhea (3 %), ano-
rexia (2 %), and fatigue (2 %). A high inflammation-based
prognostic score (modified Glasgow prognostic score
(mGPS), which incorporates C-reactive protein and albu-
min), a performance status >0, and serum carbohydrate
antigen 19-9 level >2,000 1U/ml were independently asso-
ciated with a poor outcome.
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A. Takasu - F. Nagashima - I. Furuse

Department of Medical Oncology, Kyorin University School
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Conclusions FGS might be effective and well tolerated as
salvage chemotherapy in a practical setting. The inflamma-
tion-based prognostic score is a simple and reliable indica-
tor of survival in the setting of salvage chemotherapy.

Keywords Pancreatic cancer - Chemotherapy -
Gemcitabine refractory - Fixed dose rate infusion -
S-1 - Inflammation-based prognostic score - Glasgow
prognostic score

Introduction

Gemcitabine (GEM) monotherapy has been applied for
advanced pancreatic cancer (PC) as a standard treatment
since a randomized controlled trial demonstrated improved
overall survival (OS) compared with that with fluoroura-
cil [1]. Although various GEM-based combination regi-
mens have been evaluated, only nab-paclitaxel or erlotinib
added to GEM showed a survival benefit over GEM alone
in a phase III study [2-4]. Fluorouracil/leucovorin plus
irinotecan plus oxaliplatin (FOLFIRINOX), a GEM-free
combination regimen, demonstrated a clear survival benefit
compared with GEM for patients with metastatic PC [5].
Therefore, these combination therapies have been consid-
ered to be standard first-line therapies.

However, after disease progression during first-line
chemotherapy, the options for further anticancer treatment
are limited. In Japan, clinical trials of S-1 (TS-1; Taiho
Pharmaceutical, Tokyo, Japan) have been conducted since
the early 2000s for patients with PC. A phase II study of
S-1 first-line monotherapy led to a median progression-
free survival (PFS) time of 2.0 months and a median OS
time of 4.5 months in GEM-refractory metastatic PC [6].
In GEM-refractory metastatic PC, a recent phase I/II study
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of fixed dose infusion (FDR) GEM and S-1 combination
therapy (FGS) yielded results that demonstrated activity
including a response rate of 18 %, a median PFS time of
2.8 months, and a median OS time of 7.0 months, with a
favorable toxicity profile [7]. A randomized phase II study
comparing GEM administration via 30-min infusion and
FDR infusion showed that FDR-GEM was associated with
higher intracellular drug concentrations and efficacy [8].
A phase III study E6201 designed to test two promising
approaches, FDR-GEM and GEM and oxaliplatin combi-
nation therapy (GEMOX), against standard GEM showed
that OS time for FDR-GEM was longer than that for stand-
ard GEM (p = 0.04), but the difference was not statisti-
cally significant with respect to the parameters of the study
(p < 0.025) [9]. The results of a phase I/II study of FGS
for GEM-refractory PC suggested that even after the failure
of standard GEM, the increased intracellular concentration
of GEM as a result of FDR infusion and/or the synergistic
effect of GEM and S-1 might play an important role in the
antitumor effect of FGS for advanced GEM-refractory PC.

No standard salvage chemotherapy has been established
for patients with advanced PC after the failure of GEM-based
treatment. It is important to clarify the prognostic factors for
patients with GEM-refractory advanced PC as well as to
evaluate the efficacy and safety of salvage chemotherapy.
With respect to measurement of the systemic inflammatory
response, the combination of C-reactive protein and albu-
min (the original Glasgow prognostic score and the modified
Glasgow prognostic score (mGPS)) has been shown to have
prognostic value in a variety of common solid tumors [10,
11]. To our knowledge, there has been no report on the rela-
tionship between the modified Glasgow prognostic score and
outcome in salvage chemotherapy for advanced PC.

As noted above, FGS was reported to provide promis-
ing antitumor activity and tolerable toxicity in patients
with GEM-refractory PC. However, the previous study of
FGS was limited in patient number, and the efficacy and
safety of FGS for patients with GEM-refractory advanced
PC are not well known. The aim of the present study was
to retrospectively evaluate the efficacy and safety of FGS
as salvage chemotherapy for advanced GEM-refractory PC
in a clinical setting and to establish a method of selecting
patients who will benefit from salvage chemotherapy.

Materials and methods

The subjects were consecutive patients with advanced
GEM-refractory PC who received FGS between March
2009 and December 2013 as second-line or third-line treat-
ment at Kyorin University Hospital. We retrospectively
reviewed their medical records. All patients had a patho-
logical and clinical diagnosis of PC. Informed consent was
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obtained from each patient, and this retrospective study was
approved by the independent ethics committee of Kyorin
University School of Medicine.

Eligibility

The patient selection criteria for this study were as fol-
lows: both a pathological and clinical diagnosis of PC;
disease progression under GEM-based chemotherapy; an
Eastern Cooperative Oncology Group performance sta-
tus (PS) of 0-2; good bone marrow function (white blood
cell count >3,000/mm?, platelet count >75,000/mm?>, and
hemoglobin >8.0 g/dl); renal function (serum creatinine
<1.5 mg/dl); and liver function (total bilirubin <2.0 mg/
dl and transaminase levels <5 times the upper limit of
the respective normal ranges). Patients who had obstruc-
tive jaundice were eligible, but only after their serum
transaminase levels had decreased to within five times the
upper normal limit after biliary drainage. Exclusion crite-
ria were as follows: severe complications, such as active
infection, uncontrolled diabetes, massive pleural effusion
or ascites, active concomitant malignancy, or severe drug
hypersensitivity.

Treatment

GEM was administered every 2 weeks by FDR intravenous
infusion of 1,200 mg/m%120 min on day 1. S-1 was admin-
istered orally twice daily on day 1 to day 7, followed by
a 1-week rest. The initial dose was determined according
to the body surface area (BSA) as follows: BSA < 1.25 m?,
80 mg/day; 1.25 m®> < BSA < 1.50 m?, 100 mg/day; and
BSA > 1.50 m? 120 mg/day. Treatment cycles were
repeated every 2 weeks until disease progression or unac-
ceptable toxicity occurred.

Evaluation

Tumor response was assessed approximately every
2 months by contrast-enhanced computed tomography
according to the Response Evaluation Criteria in Solid
Tumors (RECIST, version 1.1). Toxicity was evalu-
ated according to the Common Terminology Criteria for
Adverse Events (CTCAE) version 4.0. Laboratory vari-
ables were initially recorded as continuous variables, and
later dichotomized according to the median and refer-
ence value of each variable. mGPS was constructed, using
C-reactive protein and albumin, as follows: Patients with
both elevated C-reactive protein (>1.0 mg/dl) and low
albumin (<3.5 g/dl) were allocated a score of 2; patients in
whom only C-reactive protein was elevated (>1.0 mg/dl)
were allocated a score of 1, and those with normal C-reac-
tive protein were allocated a score of 0 [11].
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Table 1 Patient characteristics Table 1 continued
Patients (n = 61) Percent (%) Patients (n = 61) Percent (%)

Age (years) Median 1,805
Median 63 Range 0.1-120,000
Range 37-83 ALP (1U/M)

Gender Median 301
Male 40 (66) Range 147-1,429
Female 21 (34) Alb (g/dl)

ECOG performance status Median 3.7
0 2 (36) Range 2.3-46
1 36 (59) CRP (mg/dl)

2 3 5) Median 0.3

Primary tumor Range 0.0-7.1
Head 29 (48) ECOG, Eastern Cooperative Oncology Group; GEM, gemcitabine;
Body/tail 32 (52) TTE, time to treatment failure; CEA, carcinoembryonic antigen;

Extent of disease CA19-9, carbohydrate antigen 19-9; ALP, alkaline phosphatase; Alb,
Locally advanced 1 @ albumin; CRP, C-reactive protein
Metastatic 48 (79)

Recurrence after surgery 12 (20) Statistical analysis
Metastatic site
Liver 38 (62) PFS was counted from the date of treatment initiation to
Lung 17 (28) the date of documentation of disease progression or death,
Peritoneum 36 (59) and OS was counted from the date of treatment initiation
Lymph node 45 (74) to the date of death or the last follow-up. OS and PFS
Ascites 29 (36) were calculated using the Kaplan-Meier method. Sub-
Prior treatment group analyses were evaluated with the log-rank test, and
First Line prognostic factors were identified by univariate analy-
GEM 37 ®61) sis. Multivariate analysis was carried out using stepwise
GEM4.5-1 19 31 Cox proportional hazards regression modeling to identify
GEM+erlotinib 1 @) independent prognostic factors. For the analysis of fac-
GEM-+ganitumab 5 3) tf)rs pfedictive for response to FGS, the univariate rela-
GEM.-+nab-paclitaxel 1 @ tionship between each clinical variable and the achieve-
) | @ ment of partial response was evaluated using Pearson’s

Second Line Chi-square test or Fisher’s exact probability test. These
Yes 17 28) variabl'es were also.evaluated by a multivariate logistic
Sl 9 (15) regfessxon @odel using backward stepwise selecti?n. ’.I‘he
GEM4S-1 ) 3) varlabl.es with p values <0.1 were seAlected for .m}ﬂtlvani‘ite
GEM | ) apalysxs. P values <0.0§ were considered statistically sig-
Clinical trial drug 3 ) nificant. The S?SS statistical software program (v§r§10n
Orthers ) 3 20.0; SPSS, Chicago, IL, USA) was used for all statistical
No w“ P analyses.

History of S-1 administration
Yes 29 (“48) Results
No 32 (52)

TTF of prior treatment (months) Between March 2009 and December 2013, 61 patients with
Median 6.3 GEM-refractory PC received FGS. The patient characteristics
Range 0.47-3243 of the subjects are shown in Table 1. Of the 61 patients, the

CEA (ng/ml) median age was 63 years, 40 (66 %) were male, 58 (95 %)
Median 8.6 had an BCOG PS of 0-1, and 60 (98 %) had metastatic dis-
Range 0.9-1412 ease. Disease progression had been confirmed before FGS

CA19-9 (1U/ml)

51

in all patients. All patients had received prior GEM-based
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therapy. Before FGS, 44 (72 %) received one regimen, and
17 (28 %) received two regimens. As for prior treatment regi-
mens, 29 (48 %) had received S-1 as monotherapy or GEM
plus S-1 combination therapy. Median time to treatment fail-
ure of prior treatment was 6.3 months (range 0.5-32.4).

A total of 542 courses were administered, with a
median of five courses (range 1-62). Dose reduction in
GEM and S-1 because of adverse events was conducted
in 11 (18.0 %) and 12 (19.7 %) patients, respectively.
A rest period of more than 14 days during treatment was
required in 22 (36.1 %) patients. The relative dose inten-
sity for GEM and S-1 was 92.6 and 92.3 %, respectively.
FGS was discontinued in 56 (91.8 %) patients because of
disease progression and in five (8.2 %) patients because of
adverse events (Grade 3 cholangitis in two patients, grade 3
interstitial lung disease in one patient, grade 3 stroke in one
patient, and grade 3 sick sinus syndrome in one patient).
All the patients had died at the time of analysis.

After FGS treatment failure, 17 patients (27.9 %)
received chemotherapy: paclitaxel in five patients, clini-
cal trial drugs in four patients, GEM monotherapy in four
patients, and others in four patients.

Toxicity

The toxic effects are summarized in Table 2. Hematologic
and non-hematologic toxicity were generally mild, with
grade 3 neutropenia observed in nine patients (14.8 %),
grade 3 diarrhea in two patients (3.3 %), grade 3 anorexia
in only one patient (1.6 %), and grade 3 fatigue in only one

patient (1.6 %). Grade 3 stroke, which was irreversible,
occurred in one patient (1.6 %). Other than this case, all
of the adverse events were reversible. There were no treat-
ment-related deaths.

Efficacy

Eight (13.1 %) patients showed a partial response and 22
(36.1 %) showed stable disease, resulting in an overall
objective response rate of 13.1 % and a disease control rate
of 49.2 %. The median OS time was 6.0 months (95 % CI
3.6-8.4), and the median PFS time was 2.7 months (95 %
CI 1.9-3.5) (Fig. 1). The median OS time after the start of
first-line therapy was 15.4 months.

Prognostic factors

The median survival time and p values for univariate anal-
ysis are shown in Table 3. Among these variables, ECOG
performance status (PS) >0, the presence of ascites, serum
carcinoembryonic antigen (CEA) level >10 ng/ml, serum
carbohydrate antigen 19-9(CA19-9) level >2,000 IU/ml,
serum alkaline phosphatase level (ALP) >500 IU/ml, serum
albumin level (ALB) <3.5 g/dl, serum C-reactive protein
(CRP) level >1.0 g/dl, and a high mGPS were significantly
associated with poor survival. A previous history of S-1
administration was not a prognostic factor. The results of
the Cox proportional hazards model are shown in Table 4.
High mGPS, ECOG PS >0, and CA19-9 level >2,000 1U/
ml were independently associated with a poor outcome.

Table 2 Toxicity according to

CTCAE v 4.0 Grade
1 2 3 4
n n n n
Hematologic
Anemia 41 (67 %) 20 (33 %) 0 0 %) 0 0 %)
Leukopenia 12 (20 %) 11 (18 %) 7 (11 %) 0 0 %)
Neutropenia 10 (16 %) 9 (15 %) 9 (15 %) 1 2 %)
Thrombocytopenia 23 (38 %) 4] 0 %) 0 (0 %) 0 (0 %)
Non-hematologic (0 %) (0 %)
Anorexia 32 (52 %) 14 (23 %) 1 (2 %) 0 O %)
Nausea 21 (34 %) 11 (18 %) 0 0 %) 4] 0 %)
Diarrhea 19 31 %) 5 (8 %) 2 (3 %) 0 (0 %)
Oral mucositis 12 (20 %) 5 (8 %) 0 0 %) 0 0 %)
Fatigue 38 (62 %) 14 (23 %) 1 2 %) 0 0 %)
Dysgeusia 22 (36 %) 4 (7 %) 0 0 %) 0 0 %)
Skin hyperpigmentation 24 (39 %) 0 (0 %) 0 (0 %) 0 (0 %)
Vomiting 7 (11 %) 1 2 %) 0 0 %) 0 0 %)
Constipation 11 (18 %) 9 (15 %) 0 © %) [4] 0 %)
Rash 3 (S %) 1 2 %) 0 (0 %) 0 0 %)
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