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Summary
Pancreatic cancer is sometimes called a "sileigrkibecause it is often not diagnosed until inévanced. It remains the fourth
leading cause of cancer-related death in the Uriitiedes. Gemcitabine has been the front line tlyefapadvanced pancreatic
cancer over the past 10 years. Over this time gesarvival benefit has not been able to improviesgntially from studies of
gemcitabine-based combination therapy. A breaktjindo improve treatment options in this settingiégded. In the 2010 ASCO
Gastrointestinal Cancers Symposium in Orlando, &&riUSA, several abstracts were presented to expiew agents or
combinations as first-line therapy in locally adead or metastatic settings. In this article, weewvand summarize the findings

from these studies.

Introduction

During 2009 about 42,470 individuals are diagnosed
with pancreatic cancer cases and 35,240 die fram th
disease in the United States. It is the fourth itead
death of cancer among men and women [1].
Unfortunately, the majority of patients present hwit
advanced disease (locally advanced unresectable or
metastatic) at the time of diagnosis. The overall
survival rate is less than 1% at 5 years with most
patients dying within one year [2]. The primary lgoa
of treatment in this setting are improved survigal
palliation.

In 1997, Burriset al. reported results of a phase 1l trial
comparing gemcitabine and 5-fluorouracil (5-FU) in
untreated patient with advanced pancreatic cancer.
Gemcitabine was associated with significantly
improvements in median overall survival (5.65 manth
versus 4.41 months, one-year survival 18¥sus 2%)

and clinical response (23.8%rsus 4.8%, P=0.0022)
[3]. The results of this study led to the approeél
gemcitabine as first-line therapy of advanced
pancreatic cancer. Single-agent gemcitabine has bee
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the standard therapy in advanced pancreatic cancer
over the past decade. Subsequently, combinations of
gemcitabine with fluorouracilcapecitabine, cisplatin,
irinotecan, oxaliplatin, orpemetrexed produced no
clear survival benefit [4]. Among the newer
approaches, targeting human epidermal growth factor
receptor (HER-1/EGFR) shows promise. In a phase Il
trial, the combination of gemcitabine plus erldtini
showed statistically significant improvements in
overall survival compared to gemcitabine alone
(median 6.2 monthsversus 5.9 months, one-year
survival 23%versus 17%) [5]. Erlotinib in combination
with gemcitabine was approved by FDA for first-line
treatment of patients with advanced pancreatic exanc
Although the survival improvement with the
combination was statistically significant, it is
guestionable the two-week improvement in survigal i
clinically meaningful. Studies for combinations of
gemcitabine with cetuximab or bevacizumab, the
combination of bevacizumab with gemcitabine and
erlotinib have failed to report an overall survival benefit

[4]. A few new front line treatment approaches were
presented at the 2010 ASCO Gastrointestinal Cancers
Symposium. The findings of these studies are review
and discussed.

Updates from the 2010 ASCO Gastrointestinal
Cancers Symposium

There were three phase | and two phase Il studies i
previously untreated patients with advanced paticrea
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Table 1. Summary of studies for first-line treatments.

Abstract Design  Enrolled patients Treatments

Results Side effects

#131[6] Phasel Stage IV, Arm A: MK-0646 5 or 10 mg/kg weekly x4 Median cycles: 2 Neutropenia
Performance status: 0-with gemcitabine 1,000 mg/mveekly x3 Partial response: 6 (37%)  Thrombocytopenia
(n=22) . . : Progress disease: 7 (44%) Hyperglycemia
Arm B: Arm A + erlotinib 100 mg daily Stable disease: 3 (19%) Fatigue
PFS :range: 4 to 36+ weeks
#233[7] Phasel Stage IV, IMC-A12 6 mg/kg weekly x4 with IMC-A12 6 mg/kg Infusion reaction
Performance status: 0-1gemcitabine 1,000 mg/mveekly x3 and with standard gemcitabine and
(n=10) erlotinib 100 mg daily of a 28-day cycle erlotinib is well tolerated
#245[8] Phasel Stage IV, Gemcitabine 1,000 mgfmveekly x3 with  Erlotinib 100 mg daily is a Febrile neutropenia
Performance status: Oeapecitabine 1,650 mgffday days 1-14 antecommended dose for phase I Asthenia
(n=16) erlotinib at escalating doses of 50, 75, 100, Cutaneous toxicity
125 mg daily of a 28-day cycle Hypokalemia
#200[9] Phasell Stage IV Trastuzumab 4 mg/kg PFS at 12 week: 23.5% Leucopenia
with G2 or G3 HER2 followed by 2 mg/kg weekly and Overall survival: 211 days Diarrhea
overexpression by FISH capecitabine 1,250 mgfrhid days 1-14  Study prematurely closed due Nausea
(n=23) of a 21-day cycle to low HER2 expression Hand-foot syndrome
#264 [10] Phase llUnresectable disease, Sorafenib 400 maid with Poorly tolerated; Nausea/vomiting/diarrhea

Performance status: 2
(n=13)

erlotinib 150 mg daily

study has been amended to
begin sorafenib dose 400 mg
daily

Abdominal pain
Hypertension
Low blood counts

FISH: fluorescence in situ hybridization; HER2: ramepidermal growth factor receptor 2; PFS: pragoesfree survival

cancer and good performance status. Descriptions of
each study are summarized in Table 1.
Phase| Studies

Javle et al. added MK-0646 to standard therapy [6].
MK-0646 is a humanized IgG1 monoclonal antibody
that binds to insulin-like growth factor-1 recep(t®F-
1R). It enhances gemcitabine activities and induces
apoptosis through cell signing pathway. Patients
received MK-0646 5 or 10 mg/kg and gemcitabine
with or without erlotinib. The tolerated dose of MK
0646 is at 10 mg/kg with gemcitabine and at 5 mg/kg
with gemcitabine and erlotinib. Authors also repdrt
encouraging results of 37% partial response and
progression free survival range from 4 to 36+ weeks
Hematological toxicities were common. Philg al.
also added a new agent, IMC-A12, to the standard
regimen of gemcitabine and erlotinib [7]. IMC-A1R i
also a fully human IGF-1R monoclonal antibody that
blocks a signaling pathway to enhance tumor cell
proliferation and survival. IMC-A12 dose at 6
mg/kg/week was determined as phase Il dose. This
triple combination was well tolerated. Another phas
trial conducted by Francoigt al. was to test the
appropriate dose of erlotinib in combination to
gemcitabine and capecitabine [8]. The maximum
tolerated dose of erlotinib in this triple combioat is

100 mg daily. The dose-limiting toxicities are fibdor
neutropenia and asthenia.

Phase |l Studies

Geissler et al. conducted a phase Il study using
trastuzumab with capecitabine in patient with over-
expression of the human epidermal growth factor
receptor 2 (HER2) [9]. The study was closed
prematurely due to low HER2 over-expression and
unfavorable outcome of progression free survival an
overall survival. Authors concluded that further
investigation of anti-HERZ2treatment for advanced
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pancreatic cancer is not needed. A phase Il tdal o
sorafenib and erlotinib combination conducted by
Backlund et al. demonstrated combining these agents
with full dose is not safe, and further investigatiof
the combination with reduced dose of sorafenib is
warranted [10].

Discussion

The use of various cytotoxic agents and targetettag

in combination with gemcitabine plus/minus erldtini
has not shown improvement in survival benefit. The
addition of novel agents to standard therapy may
provide a way to improve the outcome of current
therapy. In the phase | studies of MK-0646 and IMC-
Al12 demonstrated encouraging results of their agtiv
in pancreatic cancer and were tolerable [6, 7].s€he
results indicate that inhibition of IGF-1R signing
pathway may play a role in treatment of pancreatic
cancer. These novel agents in combination of standa
regimen should be further investigated to advance
survival benefit. Using HER2 gene amplification to
select populations for anti-HER2 therapy is hobady
option based on Geisser al. finding [9]. The results
from these studies demonstrated gemcitabine
plus/minus erlotinib remain backbone therapy in
advanced pancreatic cancer.
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