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phase-II trial with gemcitabine (GEM) versus gemcitabine plus sunitinib (SUNGEM) based
on data of in vitro trials and phase-1 data for the combination treatment. The rational of add-
ing sunitinib was its putative antiangiogenic mechanism of action.

Methods: A total of 106 eligible patients with locally advanced, unresectable or metastatic
PDAC without previous system therapy were randomised to receive GEM at a dosage of
1.000 mg/m? dl1, 8, 15 q28 versus a combination of SUNGEM at a dosage of GEM
1.000 mg/m? d1 + 8 and sunitinib 50 mg p.o. d1-14, q21d. The primary end-point was pro-
gression free survival (PFS), secondary end-points were overall survival (OS), toxicity and
overall response rate (ORR).

Results: The confirmatory analysis of PFS was based on the intend-to-treat (ITT) population
(N =106). The median PFS was 13.3 weeks (95% confidence interval (95%-CI): 10.4—
18.1 weeks) for GEM and 11.6 weeks for SUNGEM (95%-CI: 7.0-18.0 weeks; p =0.78
one-sided log-rank). The ORR was 6.1% (95%-CI: 0.7-20.2%) for GEM and for 7.1%
(95%-CI: 0.9-23.5%) for SUNGEM (p = 0.87). The median time to progression (TTP) was
14.0 weeks (95%-CI: 12.4-22.3 weeks) for GEM and 18.0 weeks (95%-CI: 11.3-19.3 weeks)
for SUNGEM (p = 0.60; two-sided log-rank). The median OS was 36.7 weeks (95%-CI:
20.6-49.0 weeks) for the GEM arm and 30.4 weeks (95%-CI: 18.1-37.6 weeks) for the SUN-
GEM (p = 0.78, one-sided log-rank). In regard to toxicities, suspected SAEs were reported
in 53.7% in the GEM arm and 71.2% in the SUNGEM arm. Grade 3 and 4 neutropenia
was statistically significantly higher in the SUNGEM arm with 48.1% versus 27.8% in the
GEM arm (p = 0.045, two sided log-rank).

Conclusions: The combination SUNGEM was not sufficient superior in locally advanced or
metastatic PDAC compared to GEM alone in regard to efficacy but was associated with more

toxicity.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

Pancreatic ductal adenocarcinoma (PDAC) is the 4th
leading causes of cancer deaths worldwide [1]. The med-
ian age at diagnose is 70 years for men and 76 years for
women with a lifetime risk of 1.5% for both genders [1].
Only 10-20% of pancreatic cancer patients can be
resected with curative intention at the time of diagnosis
[2]. Most patients with pancreatic cancer are diagnosed
with locally advanced stage or metastatic disease.
Approximately 50% of new pancreatic cancer cases are
diagnosed with metastatic disease. Despite some
progress in systemic therapies, the outcome in advanced
stages is rather poor with a 5-year survival of about
5-10% only. The main back bone agent is still gemcita-
bine, but meanwhile the combination FOLFIRINOX
demonstrated some superiority to gemcitabine alone
[4]. Additionally, the combination of gemcitabine with
nab-paclitaxel improved overall survival (OS) from 6.7
to 8.5 months [3]. However, there is still a medical need
for new therapeutic options.

Pancreatic cancer is a result of multiple genetic
alterations for example activation of the K-Ras or
BRAF oncogenes, as well as inactivation of the
tumour-suppressor genes DPC4, CDKN2A and TP53
[5]. Additionally, down-regulation of STAT3 signalling
has been shown to induce apoptosis but also to promote
anti-apoptotic gene expression in human pancreatic can-
cer cells [6-8]. Moreover, an increased activation of the
PI3K/AKT-pathway has been detected in about half of

pancreatic cancers [9,10]. Recently, Georgiadou et al.
[11] could demonstrate that vascular endothelial growth
factor (VEGF) and Id-1 overexpression in PDAC were
found to be associated with high microvessel density
and was associated with a worse outcome in terms of
patient survival. Additionally, curcumin has been shown
to inhibit the growth of PDAC cell lines in vitro and in a
mouse model by inhibiting various intracellular path-
ways including nuclear factor kappa B (NFkB), which
is involved in angiogenesis [12,13]. Therefore, the poten-
tial of anti-angiogenic active VEGF directed multi tyro-
sine-kinase-inhibitors (TKI) such as the receptor TKI
sunitinib should be assessed for improving the outcome
in PDAC. Sunitinib is well established in the treatment
of metastatic renal cell cancer and gastrointestinal stro-
mal tumours (GIST) [14,15].

Based on the phase-I data of phase-I trials [16,17]
regarding the combination of gemcitabine and sunitinib
in advanced solid tumours, we initiated a prospective
randomised phase-II trial comparing gemcitabine and
sunitinib (SUNGEM) with gemcitabine (GEM) alone
in locally advanced or metastatic PDAC.

2. Patients and Methods
2.1. Inclusion and exclusion criteria
Eligible patients were at least 18 year old with a his-

tologically or cytologically confirmed metastatic or
locally advanced pancreatic adenocarcinoma.
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Additional eligibility criteria included an Eastern
Cooperative Oncology Group (ECOG) performance
status of 0 or 1, adequate haematologic, hepatic and
renal function, a normal electrocardiogram (ECG) with-
out QT prolongation (corrected QT (QTc) <450 ms) as
well as a measurable disease with at least one uni-dimen-
sionally measurable target lesion by CT-scan or MRI
according to Response Evaluation Criteria in Solid
Tumors (RECIST) [18].

Exclusion criteria included a resectable pancreatic
cancer, previous chemotherapy for adjuvant or meta-
static disease, any investigational drug within the
30 days before inclusion, prior use of sunitinib or other
multitarget tyrosine kinase inhibitor, pregnancy or lac-
tation period, patients unwilling to use a medically
acceptable method of contraception from the start of
treatment up to 6 month after end of treatment, clini-
cally symptomatic brain or meningeal metastases
(known or suspected), cardiac arrhythmias requiring
antiarrhythmics (excluding beta blockers or digoxin),
history of a cardiac event within the past 6 months,
uncontrolled severe hypertension, other acute or sub-
acute vascular events, a previous malignancy in the last
5 years except basal cell cancer of the skin, pre-invasive
cancer of the cervix or superficial bladder tumour,
patients with seizure or epileptic disorder as well as
patients with other significant diseases.

The study was conducted in accordance with the
standards of each site’s independent ethics committees,
principles of good clinical practice (GCP) and per-
formed in accordance with the Declaration of Helsinki
Guidelines. Informed consent was obtained from each
patient prior to inclusion in the study.

2.2. Study design

Prospective randomised open-label controlled phase
II-study of gemcitabine (GEM) versus gemcitabine plus
sunitinib (SUNGEM) in the treatment of patients with
advanced, unresectable or metastatic pancreatic ductal
adenocarcinoma cancer (PDAC).

2.3. Treatment

Patients were randomly assigned to one of two treat-
ment regimens: gemcitabine alone (GEM, control) and
gemcitabine plus sunitinib (SUNGEM). The GEM
group received a 30-min infusion of 1.000 mg/m? gem-
citabine on days 1, 8 and 15 of a 28 day cycle. Patients
treated with gemcitabine + sunitinib (SUNGEM)
received sunitinib 50 mg/day in cycles of 3 weeks with
a 2 weeks on/1 week off schedule, added to gemcitabine
therapy (1.000 mg/m?) given on days 1 and 8 of a 21 day
cycle. This schedule was based on the toxicity data of a
phase-I trial [16,17].

Dose modification had to be performed in case of
haematological toxicity Common Terminology Criteria

of Adverse Events (CTCAE) grade > 3 with a duration
of neutropenia >7 days or neutropenic fever or CTCAE
grade 4 thrombocytopenia or anaemia. If neutropenia
grade 3 occured prior to gemcitabine administration,
the full dose of gemcitabine was given, followed by three
doses of subcutancously administered granulocyte-
colony stimulating factor (G-CSF). Any non-haemato-
logical toxicity CTCAE grade 3 (except for fever, chills
and flulike symptoms or alopecia, liver transaminase ele-
vations, inadequately treated diarrhoea, nausea and
vomiting and tolerable rash) and haematological toxic-
ity CTCAE grade > 3 in case of duration of neutrope-
nia >7 days or neutropenic fever or CTCAE grade 4
thrombocytopenia or anaemia, led to a dose reduction
of sunitinib to 37.5 mg/day. In case of QT-prolongation
to >450 ms or drug related arrhythmias, sunitinib was to
be reduced to 37.5 mg/day or the therapy was to be tem-
porarily interrupted until QTc returned to <450 ms, and
the patient was to be followed by ECG controls in close
intervals. Once a patient has had a dose reduction for
toxicity, the dose was not allowed to be reescalated.

Treatment was stopped in case of unacceptable toxic-
ities, disease progression, patient’s withdrawal of con-
sent or investigator’s decision.

2.4. Patient evaluation

Screening assessments were to be completed within
28 days prior to first treatment including medical his-
tory, physical examination, concomitant medication,
ECOG performance status, vital signs, haematology,
clinical chemistry, baseline electrocardiogram, echocar-
diography and pregnancy test if indicated.

Safety was assessed throughout the study by physical
examination, 12-lead electrocardiograms, vital signs
measurements and clinical laboratory tests. Patients
were monitored for adverse events (AEs) throughout
the whole study. Physical examination was performed
at day 1 of each treatment cycle. The frequency, severity
and relationship to treatment for AEs that occurred dur-
ing study treatment and up to 30 days after the last
administration of the study drug were evaluated.

Adverse events were assessed according to the Com-
mon Terminology Criteria of Adverse Events (CTCAE)
version 3.0. All patients who received at least one dose
of study drug were included in the safety analyses.

Disease assessment was performed within 14 days
before the first administration of study drugs, 6 and
12 weeks after start of treatment and every 8 weeks
thereafter until disease progression. In addition, when-
ever tumour progression was suspected, a tumour
assessment was performed. All patients completing at
least 8 weeks under treatment according to the protocol
and for whom at least one staging was performed within
8-12 weeks after initiation of treatment were evaluable
for response. Response was evaluated according to

Please cite this article in press as: Bergmann L. et al., A prospective randomised phase-II trial with gemcitabine versus gemcitabine plus sunitinib
in advanced pancreatic cancer , Eur J Cancer (2014), http://dx.doi.org/10.1016/j.¢jca.2014.10.010



http://dx.doi.org/10.1016/j.ejca.2014.10.010

4 L. Bergmann et al. | European Journal of Cancer xxx (2014) xxx—xxx

RECIST (Response Evaluation Criteria in Solid
Tumors) version 1.0 [18]. Patients who developed early
tumour progression prior to response evaluation irre-
spective of study treatment were considered to be pro-
gressive on study.

2.5. Study objectives and statistical analysis

The trial was designed as a one-stage randomised
non-blinded phase II trial to show sufficient superiority
of SUNGEM over the standard treatment arm GEM in
PFES as the primary end-point. Assuming a median PFS
of 3 months in the standard GEM arm, a clinical rele-
vant difference of 2 months, an accrual time at minimum
of 1year, a follow-up time of 6 months, 10% type I
error, 80% power, 5% loss of follow-up and 10% drop-
out, sample size calculation yielded a total of at least
96 patients (ie 48 per arm).

The primary end-point of PFS was calculated from
date of randomisation to the date of the occurrence of
progression or treatment related death whatever occurs
first. For the calculation of PFS, date of occurrence of
progression was taken as the date of last time when
the patient was confirmed as progression-free. The con-
firmatory analysis of the primary end-point was per-
formed using a one-sided logrank test at a significance
level of 10% and was based on the ITT population. Sec-
ondary analyses of the primary end-point were per-
formed using Kaplan—-Meier method and exploratory
two-sided tests of difference in PFS rates between the
two treatment arms.

Secondary end-points were the characterisation of
safety and efficacy outcome in the experimental
SUNGEM arm in comparison to the GEM arm:

- safety assessment according to reported SAEs by
CTCAE v3.0,

progression free survival for 12 weeks (PFS12),
objective response (OR) according to RECIST
criteria,

time-to-progression (TTP) according to RECIST
criteria,

overall survival (OS).

The secondary end-point of TTP was calculated from
date of randomisation to the date of the occurrence of
progression or disease-or treatment related death what-
ever occurs first. For the calculation of TTP, date of
occurrence of progression was taken as the date of pro-
gression or death. TTP and OS were analysed using cen-
sored failure times with the Kaplan—Meier method, log-
rank test and exploratory two-sided tests of difference in
TTP rates between the two treatment arms. Cox propor-
tional hazard ratios were calculated for different sub-
groups (ECOG, age and extent of disease).

Overall response rate (ORR) was calculated as ratio
of the number of patients with confirmed response

between 8 and 24 weeks over the number of patients
evaluable for tumour response within the 8 and 24 weeks
after start of treatment. ORR rates were reported
together with exact 95% confidence intervals (95%-CI)
based on the Farrington—-Manning score statistic.

Safety analysis was based on the safety population
(N =106) and included all randomised patients which
received the study medication at least once. Adverse
events, suspected events (defined as AFEs whose
relationship to study medication was rated as ‘definite’,
‘probable’ or ‘possible’) and SAEs were described by
summarising tables subdivided by treatment regimen
and indicating the percent of patients reporting each
event at least once. Differences in occurrence between
both treatment arms were analysed using two-sided
exact Fisher test. Laboratory parameters, vital signs
and electrocardiograms were summarised by time point
and treatment regimen.

All statistical tests for secondary end-points were
interpreted descriptively and explanatorily and no for-
mal statistical conclusions were drawn. If not otherwise
specified all p-values reported were based on two-sided
tests and statistical significance is judged on the level
of 0.05. No imputation methods for missing values were
applied.

Biometric analyses were performed according to the
Standard Operating Procedures (SOPs) of CESAR-
EWIV using the statistical package SAS for Windows
Version 9.3 (SAS Institute Inc, North Carolina) [19].

3. Results
3.1. Patient characteristics

In this multicenter study a total of 118 patients were
recruited by 12 institutions starting on April 16, 2008
(1st patient in), and February 6, 2012 (last patient
out). Of in total 118 screened patients, 113 patients were
randomised (95.8%) and five patients had screening fail-
ures (4.2%). Seven (6.2%) of the 113 randomised
patients did not receive any study medication (GEM:
3; SUNGEM: 4) while 106 patients (93.8%) received
the study medication at least once and according to
the study protocol represented the ITT population.

The median age of the intend-to-treat (ITT) popula-
tion of 57 male (53.8%) and 49 female patients (46.2%)
was 62.9 years (range 38.5-86.4 years). In both treat-
ment groups, approximately one half had an ECOG per-
formance status 0 and one half had an ECOG
performance status 1. In 58 (54.7%) of the 106 patients
the pancreatic tumour was located at the pancreas head
and in 47 patients (44.3%) in the body or tail of the pan-
creas and in one patient the data were not available. The
majority of patients (n = 76, 71.7%) had metastatic can-
cer, a total of 23 patients (21.7%) had locally advanced
cancer and seven patients (6.6%) had both, locally
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Table 1
Patients’ demographic data.
Total Gemcitabine Gemcitabine plus sunitinib p-Value
(N =106) (GEM) (SUNGEM) (N = 52)
(N =54)
Gender
Male 57 (53.8%) 28 (51.9%) 29 (55.8%) 0.69"
Female 49 (46.2%) 26 (48.1%) 23 (44.2%)
Age in years (median, range) 63.3 (38.5-86.4) 66.5 (43.2-86.4) 61.2 (38.5-82.4) 0.18"
Eastern Cooperative Oncology Group Performance Status (ECOG PS)
0 47 (44.3%) 23 (42.6%) 24 (46.2%)
1 59 (55.7%) 31 (57.4%) 28 (53.8%) 0.71"
Location of primary
Head of pancreas 58 (54.7%) 32 (59.3%) 26 (50.0%) 0.18""
Body and tail 44 (41.5%) 21 (38.9%) 23 (44.2%)
Head and body 3 (2.8%) 0 (0.0%) 3 (5.8%)
Unknown 1 (0.9%) 1 (1.9%) 0 (0.0%)
M-status at diagnosis
Unknown 12 (11.3%) 9 (16.7%) 3 (5.8%) 0.06"
MO 17 (16.0%) 11 (20.4%) 6 (11.5%)
Ml 77 (72.6%) 34 (63.0%) 43 (82.7%)
Time since 1st diagnosis in weeks 2.3 (0.0-261.6) 2.4 (0.3-91.9) 2.2 (0.0-261.6) 081"
(median, range)
Tumour status at inclusion
Locally advanced 23 (21.7%) 13 (24.1%) 10 (19.2%) 0.75""
Metastatic 76 (71.7%) 37 (68.5%) 39 (75.0%)
Loc. advanced/metastatic 7 (6.6%) 4 (7.4%) 3 (5.8%)
M-status at inclusion
Unknown 7 (6.6%) 5 (9.3%) 2 (3.8%) 0.53"
MO 10 (9.4%) 4 (7.4%) 6 (11.5%)
Ml 89 (84.0%) 45 (83.3%) 44 (84.6%)

* Chi square.
" Fisher exact test.
“* Wilcoxon.

advanced and metastatic cancer. The most frequently
UICC status was IV’ in 89 (84.0%) patients. The
patients’ baseline was well balanced between both treat-
ment arms (Table 1).

Out of 106 patients, 98 (92.5%) patients terminated
the study prematurely whereas eight (7.5%) patients ter-
minated the study due to study closure.

3.2. Exposure

The median number of cycles was 4 for both treat-
ment arms with a range of 1-12 cycles in the GEM
arm and 1-15 cycles in the SUNGEM arm. The dura-
tion of one therapy cycle was 28 days for GEM and only
21 days for SUNGEM as described above. The distribu-
tion of administered cycles of the study drug is presented
in Table 2.

Duration of treatment was calculated from the date of
the first administration of gemcitabine to the date of last
administration of gemcitabine or the last intake of suni-
tinib, whatever occurred later. Median duration of treat-
ment was similar with 15.7 weeks (range: 0.0-52.6 weeks)
for GEM and 15.5 weeks (range: 0.1-52.0 weeks) for
SUNGEM (Table 3).

For gemcitabine, a total of 1.524 treatment days were
recorded. A dose modification of gemcitabine was

Table 2

Administered cycles of study drug (the duration of a cycle was 28 days
for gemcitabine (GEM) and 21 days for gemcitabine plus sunitinib
(SUNGEM)).

Number of cycles GEM (N = 54) SUNGEM (N = 52)
1 9 (17%) 5 (10%)
2 10 (19%) 15 (29%)
3 6 (11%) 5 (10%)
4 8 (15%) 6 (12%)
5 3 (6%) 0 (0%)

6 6 (11%) 4 (8%)

7 2 (4%) 4 (8%)

8 4 (7%) 1 (2%)

9 1 (2%) 2 (4%)
10 2 (4%) 1 (2%)
11 0 (0%) 1 (2%)
12 3 (6%) 4 (8%)
13 0 (0%) 1 (2%)
14 0 (0%) 2 (%)

15 0 (0%) 1 (2%)

documented for 83 treatment days (SUNGEM: 36 out
of 817 therapy days; GEM: 47 out of 707 therapy days).
Out of the 106 patients of the safety population, 41
patients (38.7%) had at least one dose modification
of gemcitabine during the study. For sunitinib, a total
of 277 therapy cycles were recorded and a dose

Please cite this article in press as: Bergmann L. et al., A prospective randomised phase-II trial with gemcitabine versus gemcitabine plus sunitinib
in advanced pancreatic cancer , Eur J Cancer (2014), http://dx.doi.org/10.1016/j.¢jca.2014.10.010



http://dx.doi.org/10.1016/j.ejca.2014.10.010

6 L. Bergmann et al. | European Journal of Cancer xxx (2014) xxx—xxx

Table 3
Duration of treatment.

Duration of
treatment (weeks)

Gemcitabine Gemcitabine plus sunitinib
(GEM) (N = 54) (SUNGEM) (N =52)

Mean 15.7 15.5
Standard Deviation (SD) 13.60 13.99
Median 12.4 10.9
Min 0.0 0.1
Max 52.6 52.0

modification was documented for 80 therapy cycles. Of
the 52 patients of the safety population, 36 patients
(69.2%) had at least one dose modification of sunitinib.
In case of grade 3 neutropenia G-CSF (neutropenia) had
to be administered additionally. G-CSF was adminis-
tered in a total of 49 cycles out of the 518 therapy cycles
(GEM: 18 out of 241 cycles; SUNGEM: 31 out of 277
cycles).

3.3. Efficacy

According to the study protocol patients were only
evaluable for clinical response after treatment for at
least 8 weeks and at least one staging performed within
8-12 weeks after start of treatment or earlier proof of
progression of disease before. Out of 106 patients 40
patients did not receive the study medication for at least
8 weeks and one patient was not eligible for response.
Out of the remaining 65 patients, four patients had no
tumour lesion assessment within the time given. There-
fore a total of 61 patients were evaluable for response
(GEM 33; SUNGEM 28). Best response was assessed
over a time period between a minimum of 8 weeks and
a maximum of 2 years after randomisation depending
on time under treatment.

3.4. Survival data

The primary objective of this study was to evaluate
the superiority of the experimental arm SUNGEM ver-
sus GEM in regard to progression-free survival (PFS).
The median PFS was not different with 13.3 weeks
(95%-CI: 7.0-18.0 weeks) in the GEM arm and
11.6 weeks (95%-CI: 10.4-18.1 weeks) in the SUNGEM
arm (p = 0.60; one-sided log-rank) (Fig. 1; Table 4). The
PFS rates in the SUNGEM arm and the GEM arm were
not statistically significantly different at the 10% signifi-
cance level at 6 months (p = 0.58; one-sided log-rank)
and at 12 months (p = 0.75; one sided log-rank).

A total of 97 of 106 patients (91.5%) were documented
with PD or death [GEM: 48 of 54 (88.9%); SUNGEM 49
of 52 (94.2%)]. There was no statistically significant dif-
ference in TTP. The median time to progression (TTP)
was 14.0 weeks (95%-CI: 12.4-22.3 weeks) for GEM
and 18.0 weeks (95%-CI: 11.3-19.3 weeks) for SUN-
GEM (p =0.60). The forest plot did not demonstrate
any significant difference in TTP between subpopula-
tions of patients allocated to GEM or SUNGEM (Fig. 2).

Eighty-five of 106 patients (80.2%) died [GEM: 40/54
(74.1%); SUNGEM: 45/52 (86.5%)]. The life-table-
analysis (Kaplan-Meier) for overall survival (OS) is
presented per treatment group of the total patient popu-
lation in Fig. 3.

The median OS was 36.7 weeks (95%-CI: 20.6-
49.0 weeks) in the GEM arm and 30.4 weeks (95%-CI:
18.1-37.6 weeks) in the SUNGEM arm. The OS was
not statistically significantly different (p =0.78, one-
sided log-rank; p = 0.44 two-sided log-rank). The OS
rate at 6 months was 60.9% (95%-CI: 45.7-73.1%) in
the GEM arm and 52.5% (95%-CI: 37.6-65.4%) in the
SUNGEM arm (p=0.80) and at 12 months 28.1%

Kaplan-Meier Plot
With Number of Subjects at Risk

1.0

0.8

0.6

0.4

Probability of progression/death

0.2

0.0

GEM — — —- SUNGEM

91 104 117

GEM 54 28 13 4

SUNGEM 52 22 12 6

Fig. 1. Kaplan—Meier plot for progression free survival (PFS).
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Table 4
Best overall response and survival data in the intent-to-treat population.
Total Gemcitabine (GEM) Gemcitabine plus sunitinib (SUNGEM) p-Value

Response N =61 N=33 N =28

Partial remission (PR) 4 (6.6%) 2 (6.1%) 2 (7.1%) 0.61"

Stable disease (SD) 39 (63.9%) 20 (60.6%) 19 (67.9%)

Progressive disease (PD) 17 (27.9%) 11 (33.3%) 6 (21.4%)

not evaluable (NE) 1 (1.6%) 0 (0.0%) 1 (3.6%)
Survival data N =106 N=54 N=52
Progression free survival (PFS) (weeks) 13 13.3 11.6 0.78"
(median, 95%-confidence interval (CI)) (10.4-17.0) (10.4-18.1) (7.0-18.0)
Time to progression (TTP) (weeks) 15.1 14 18 0.60""
(median, 95%-CI) [12.6-19.0] [12.4-22.3] [11.3-19.3]
Overall survival (OS) (weeks) 32.1 36.7 30.4 0.78""
(median, 95%-CI) (22.0-37.9) (20.6-49.0) (18.1-37.6)

* Fisher exact test.
" One-sided log-rank.
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Fig. 2. Time to progression (TTP): Comparison between gemcitabine
plus sunitinib (SUNGEM) and gemcitabine (GEM) in subgroups.

(95%-CI: 15.5-42.2%) versus 24.4% (95%-CI: 17.5-
35.7%) (p = 0.65).

3.5. Response

Of the 61 for response evaluable patients, none had a
confirmed complete remission (CR). There were partial

remissions (PR) in four patients (6.6%) (GEM two
patients; SUNGEM two patients). In addition, in
another patient PR was not confirmed. Therefore this
patient was considered to have stable disease (SD). All
four patients with PR achieved the best response
between 8 and 24 weeks after start of treatment. For
both treatment arms, the majority of patients achieved
SD as the best response. There was no statistical differ-
ence between both treatment arms. Details are listed in
Table 4.

3.6. Safety and tolerability

Out of the 106 patients of the safety population, a
total of 66 patients (62.3%) had at least one suspected
SAE (GEM: 29 out of 54 patients (53.7%); SUNGEM:
37 out of 52 patients (71.2%)). Out of the 1507 AEs in
total, 174 AEs were considered as SAEs (GEM: 77,
SUNGEM: 97). The incidence of SAEs per patient

Kaplan-Meier Plot

With Number of Subjects at Risk
1.0 [ 1: ARM A: SUNGEM — — — - 2: ARM B: GEM |
0.8 1
5
8
S 0.6
(=]
2
§ 0.4
I
a0
0.2
——————————— +
0.0
T T T T T T T T T T T T T T T T
0 13 26 39 52 65 78 91 104 117 130 143 156 169 182 195
Survival from Randomization (weeks)
1 52 38 25 16 11 5 4 3 2 0
2 54 41 26 17 11 6 4 3 3 2 1 1 1 1 1 0

Fig. 3. Life-table-analysis (Kaplan—Meier) for overall survival.
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Table 5
Major adverse events (all grades).

Adverse event Total Gemcitabine (GEM) Gemcitabine plus sunitinib (SUNGEM) p-Value
N =106 N=54 N=52
All grades Grade 3/4 All grades Grade 3/4 All grades Grade 3/4
Anaemia 5 (14.2%) 8 (7.5%) 7 (13.0%) 3 (5.6%) 8 (15.4%) 5 (9.6%) 0.78
Leucopenia 13 (12.3%) 9 (8.5%) 4 (7.4%) 2 (3.7%) 9 (17.3%) 7 (13.5%) 0.15
Neutropenia 9 (36.8%) 37 (34.9%) 15 (27.8%) 13 (24.1%) 25 (48.1%) 24 (46.2%) 0.045
Thrombocytopenia 6 (24.5%) 14 (13.2%) 13 (24.1%) 5(9.3%) 13 (25.0%) 9 (17.3%) 1.00
Nausea 43 (40.6%) 5 (4.7%) 20 (37.0%) 3 (5.6%) 23 (44.2%) 2 (3.8%) 0.55
Fatigue 1 (38.7%) 11 (10.4%) 18 (33.1%) 4 (7.4%) 23 (44.2%) 7 (13.5%) 0.32
Diarrhoea 4 (22.2%) 0 (0.0%) 8 (14.8%) 0 (0.0%) 16 (30.8%) 0 (0.0%) 0.06
Vomiting 1 (29.2%) 6 (5.7%) 13 (14.1%) 4 (7.4%) 18 (34.6%) 2 (3.8%) 0.29
Pyrexia 8 (17.0%) 0 (0.0%) 7 (13.0%) (0.0%) 11 (21.2%) 0 (0.0%) 0.31

was higher in the SUNGEM group, but did not reach
statistical significance (p =0.07, Table 5). The most
common treatment-suspected AEs reported were nausea
(40.6%), fatigue (38.7%), neutropenia (36.8%), vomiting
(29.2%), thrombocytopenia (24.5%), diarrhoea (22.6%),
pyrexia (17.0%), decreased appetite (15.1%), anaemia
(14.2%), leukopenia (12.3%), constipation (10.4%),
peripheral oedema (8.5%) and dysgeusia (8.5%) in the
safety population (N =106). The majority of treat-
ment-suspected AEs were of grade 1 or 2 (Table 5).
Grade 3 and 4 neutropenia was significantly higher in
the SUNGEM arm with 44.2% versus 24.1% in the
GEM arm (p = 0.04).

Discontinuation of treatment was due to disease pro-
gression in the majority of patients (46.2% for both
arms) (GEM 50%; SUNGEM 42.3%), followed by
adverse events in 13 patients (15.4% for both arms)
(GEM 9.3%; SUNGEM 15.4%) and withdrawal of con-
sent in 12 patients (11.3% for both arms) (GEM 13.0%;
SUNGEM 9.6%). A total of 86 death were documented
(81.1% of the safety population) of which 83 (96.5%)
were caused by progression of the underlying disease.
In the SUNGEM arm one patient died due to a multiple
organ dysfunction syndrome, one patient due to a car-
diac shock and one patient due to a bronchopneumonia.

4. Discussion

Locally advanced or metastatic PDAC is still associ-
ated with a poor prognosis and in recent years only lim-
ited progress has been made to improve its outcome
[3,4]. The discovery of co-expression of VEGF and
PDGF as a potential therapeutic target for pancreatic
carcinoma has raised hope for new treatment options
[20-23]. Inhibition of VEGF or VEGFR has shown to
inhibit pancreatic tumour cell growth in vitro and in
mouse models [21-23] and therapeutic concepts includ-
ing TKIs in the treatment strategies of pancreatic cancer
have been discussed [24-28]. Preliminary data of a
phase-I trial suggested that bevacizumab, a VEGF-
neutralising antibody, combined with standard chemo-
and radiation therapy may be active in pancreatic cancer

[27]. However, multiple therapeutic concepts with neu-
tralising monoclonal antibodies and TKIs as mono-
therapy or in combination with gemcitabine have been
disappointing [29].

Sunitinib represents an attractive drug for inhibiting
multiple targets and shows potential activity against the
desmoplastic stromal matrix which is fundamental for
the development of pancreatic cancer [21]. This study
demonstrated that sunitinib can be safely administered
in combination with gemcitabine. In regard to the dose
limiting toxicities of the phase-I data combining
gemcitabine with sunitinib [16,17], the schedule for the
SUNGEM arm had to be modified by administering
gemcitabine on days 1+ 8 only and sunitinib for days
1-14 repeating this schedule every 3 weeks. The most
common AEs experienced by patients receiving the com-
bination of gemcitabine and sunitinib were consistent
with the known safety profile of each agent individually.
The most frequently reported treatment-related AEs
were nausea, followed by fatigue and neutropenia. In
the current study the median PFS and OS were 13.0
and 32.1 weeks, respectively. Despite the lower dose
intensity of gemcitabine in the SUNGEM arm (667 mg/
m?/week) compared to the GEM arm (750 mg/m?/week)
SUNGEM caused significantly more neutropenia than
GEM. Combination chemotherapy is a major strategy
for improving therapeutic efficacy. However, addition
of a second effective drug may result in a dose reduction
of the standard drug and may limit a potential improve-
ment of the clinical outcome.

The clinical activity was characterised by two patients
with a partial objective response in each arm. Addition-
ally, 20 patients allocated to GEM and 19 patients allo-
cated to SUNGEM had stable disease as the best
response including 18 patients in whom the duration
of stable disease ranged from nine to 15 treatment
cycles. The rate of patients with clinical benefit was
slightly but not significantly higher in the SUNGEM
arm (75.0% versus 66.7%) and did not translate into a
better OS. In addition, some patients in our study
received subsequent antitumour therapies such as doce-
taxel or local treatment of liver metastases after 1st line
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therapy, so that more comprehensive treatment may
improve TTP and OS as well.

The only significant prognostic factor at a 5% signif-
icance level in the univariate Cox-regression of the TTP-
dataset was the disease status at baseline (local advanced
versus metastatic, p = 0.04). Patients with only locally
advanced disease had a lower hazard of progression/
death compared to patients with metastatic disease.
However, univariate stratified analysis did not reveal
any significant difference in the ECOG, age or extent
of disease within the PFS and OS-dataset.

The median age of the study population in the cur-
rent study was lower than the age at onset of pancreatic
cancer internationally reported. Hence, it might be
argued that the tested potency of SUNGEM cannot be
a pointer for potency when used in an older cohort of
pancreatic cancer patients with an ECOG status of 2.

O’Reilly et al. [30] demonstrated that sunitinib mono-
therapy after failure of gemcitabine had a limited effi-
cacy as well, but the median time of treatment was
rather low with one cycle sunitinib only. Furthermore,
our study results are in accordance with the lack of
improving clinical outcome by combining gemcitabine
with the VEGFR inhibitors sorafenib [31-33] and axiti-
nib [34-36] in 1st line. There was only a slightly higher
ORR for the combination of gemcitabine with axitinib
in comparison to gemcitabine but without any improve-
ment in OS.

In summary, our study demonstrates that SUNGEM
does not provide an advantage over GEM in any of the
subgroups as it has more toxic side-effects than GEM
without improving the clinical efficacy and can therefore
not be recommended for patients with locally advanced
or metastatic PDAC. In conclusion, our data together
with those of Gongalves et al. [33] with respect to sorafe-
nib and Spano et al. [35] and Kindler et al [36] with
respect to axitinib demonstrate, that the combination
of VEGFR targeting tyrosine kinase inhibitors with
gemcitabine does not seem to be an effective treatment
approach in locally advanced or metastatic PDAC.
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