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Abstract Sunitinib demonstrating efficacy in pancreatic
islet cell carcinomas will pave the way for further trials in
other neuroendocrine tumor types such as carcinoid, poorly
differentiated neuroendocrine disease, and several other
endocrine tumors that are dependent on VEGF/VEGFR
for angiogenesis. In addition, other drugs with distinct
mechanisms of action, such as mTOR inhibitors, currently
investigated in phase III trials, may also supply novel
options in those diseases to control tumor growth and
metastasis.

Keywords Sunitinib . Pancreatic carcinoma, VEGF.

VEGFR, targeted therapy . Angiogenesis

Phase I trials aiming characterizing drug safety offer the
opportunity to identify hints of activity, pushing forward
the development of novel anticancer agents. This may also
give a chance to treat patients with hopeless “unmet needs”
tumors. As a result, while tumor response in phase I trials
remains a secondary endpoint, case reports of objective
responses are now regarded as crucial signals of activity,
stimulating and guiding further phase II/III studies toward
potentially novel niche indications.

Sunitinib was one such anticancer agent. During the
course of the phase I trial with sunitinib, we witnessed

strong antitumor activity as reflected by the unusually high
number of objective responses in several tumor types [1].
Sunitinib works by blocking multiple molecular targets
implicated in the growth, proliferation and metastatic
spreading [2]. Two important targets, vascular endothelial
growth factor receptor (VEGFR) and platelet-derived
growth factor receptor (PDGFR), are expressed by many
types of solid tumors and are thought to play a crucial role
in angiogenesis [3]. Sunitinib also inhibits other targets
important to tumor growth, including KIT, FLT3 and RET.
Tumors that first entered in phase I trials and responded to
sunitinib were those for which above kinases were shown
to play a major role, highly angiogenic by nature, and
mostly resistant to classical cytotoxic agents. First
responses were observed in renal cell carcinoma and
imatinib-resistant gastrointestinal stromal tumors, leading
to phase II/III trials that subsequently demonstrated the
efficacy of sunitinib in those two indications [4, 5].

Neuroendocrine tumors stand as poorly sensitive to
chemotherapy but are highly angiogenic and dependent of
VEGF/VEGFR activation [6]. In the RIP1-Tag2 transgenic
mouse model of pancreatic islet cell carcinoma, sunitinib
reduced tumor burden and increased animal survival by
inhibiting the proliferation of VEGFR-dependent endothe-
lial cell and by reducing the PDGFR-dependent pericyte
coverage [7]. Success stories may sometimes be triggered
by nothing more than a case report from a single patient.
Among the 3 patients with neuroendocrine tumors entered
in phase I trials primarily referred for tumor progression
after several lines of chemotherapy, one exhibited an
impressive partial response and two others experienced
sustained tumor stabilizations [1]. Based on those data, a
multicentre phase II trial was launched with sunitinib
(50 mg/day 4/2) in patients with neuroendocrine tumors.
In this trial, it was sticking that among 66 patients with
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advanced pancreatic islet cell carcinoma the objective
response rate was 16.7% with 56.1% of patients experiencing
tumor stabilization for more than 6 months, leading to a
median time-to-tumor progression of 7.7 months [8].

This set the basis for the launching of a large international
double blind phase III trial comparing 37.5 mg sunitinib
(continuous dosing) to placebo in patients with well-
differentiated pancreatic neuroendocrine tumors progressing
within 6 months prior to the study entry. Preliminary results
from this trial showed a median progression-free survival of
11.1 months in patients treated with sunitinib, compared with
5.5 months in patients treated with placebo (Hazard ratio
0.397, p<0.001). These preliminary data were presented at
the 11th World Congress on Gastrointestinal Cancer in
Barcelona, Spain [9] and the ECCO/ESMO2009 in Berlin
[10]. Adverse events were similar to those observed in other
sunitinib studies and mainly consisted of neutropenia,
hypertension, diarrhea, and hand-foot syndrome [11]. Results
from this study suggest that sunitinib has substantial
antitumor activity with a good safety profile in patients with
pancreatic islet cell tumors.
These data underline several important points:

& The identification of novel indications requires paying a
close attention to the primary mechanism of action of
novel targeted therapy and to main tumor types that are
dependent of this mechanism for survival. Tumor
angiogenesis primed by hypoxia and/or VHL appears
often dependent on VEGF/VEGFR activation and as a
result appears exquisitely sensitive to VEGF and
VEGFR inhibitors.

& Phase I trials may evidence drug activity providing that
sufficient knowledge of the primary mechanisms of
action has been identified. Enriching phase I trial by
expanding the number of patients with target-dependent
tumor types is a powerful tool in drug development,
demonstrating proof of mechanisms and providing
confidence for the launch of phase II/III studies.

& Targeted therapies may often identify novel niche indica-
tions corresponding to unmet medical needs and as such
drive medical progress. This was the case for sunitinib that
yielded novel therapeutic options in several tumor types
including pancreatic neuroendocrine tumors for which a
few years ago few treatments were available.

It is likely that sunitinib demonstrating efficacy in
pancreatic islet cell carcinomas will pave the way of further
trials in other neuroendocrine tumor types such as carci-
noids, poorly differentiated neuroendocrine diseases, and
several other endocrine tumors that are dependent on
VEGF/VEGFR for angiogenesis. In addition, other drugs

with distinct mechanisms of action, such as mTOR
inhibitors, currently investigated in phase III trials may
offer multiple medical options to control tumor growth and
metastasis [12]. It is worth saying that, while medical
choices were limited in past decades, current times appear
quite exciting and novel therapies very promising for
patients suffering neuroendocrine tumors.
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