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Summary

Pancreatic cancer is one of the most devastatifig &gmor malignancies. Majority of patients haveetastatic disease upon
diagnosis. Five-year survival is less than 5% fibrstages of pancreatic cancer combined. Gemcitabis been the standard
palliative therapy for advanced pancreatic caneer the past decade. Many studies attempted toajeeembination regimens,
but they failed to improve overall survival in theetastatic settings. The combination of gemcitalzing erlotinib was the first
combination regimen to show improvements in sufvivanefit compared with gemcitabine alone and becahe first-line
combination therapy in advanced pancreatic carnidee. search for better treatment strategies to pgokurvival in this deadly
disease is very much needed and is a worldwideteffbere were many studies presented at the 2@d€ridan Society of Clinical
Oncology (ASCO) Annual Meeting focused on first-litherapy in metastatic pancreatic cancer. Thislartiighlights a few phase

Il and Il studies that have demonstrated encoagggsults.

Introduction

Pancreatic cancer is the fourth leading cause néara
related death among men and women in United States
[1]. Patients diagnosed with pancreatic cancercgjpi

have a poor prognosis which is attributable toftet

that most patients have metastatic disease aintleeot
diagnosis. For patients with metastatic disease, th
median survival time is 3-6 months and the 5-year
survival is less than 1% [2]. Treatment for staye |
pancreatic cancer may include palliative surgergl an
chemotherapy. Despite a palliative goal, singlenage
and combination chemotherapy trials have been
conducted to measure response and survival ratbs wi
the approach of improving chance of remission and
prolonging survival.

Until the introduction of gemcitabine, 5-fluorouilac
(5-FU) was considered the standard treatment for
advanced pancreatic cancer. The reported response
rates for single-agent 5-FU ranged from 0% to 19%
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[3]. The median survival time for patients treateith
single-agent 5-FU ranged from 4.2 months to 5.5
months [4]. Gemcitabine has become the cornerstone
of chemotherapy for locally advanced and metastatic
pancreatic cancer since 1997. This standard was
established by a phase Il trial in which 126
chemotherapy-naive patients with advanced disease
were randomized to receive either gemcitabine (1,00
mg/nf) or 5-FU (600 mg/f). Both drugs administered
as a 30 minutes infusion weekly for 7 weeks folldwe
by 1 week off, and then weekly for 3 weeks of evéry
weeks [4]. Although, no statistically significant
difference was found in the overall response rate
between the two groups (5.4% for gemcitabine and 0%
for 5-FU), the number of patient who experienced
clinical benefit response (improvement in pain or
Karnofsky performance status) was significantly
greater in the gemcitabine group than 5-FU group
(23.8% versus 4.8%, P=0.0022). The treatment of
gemcitabine versus 5-FU was associated with
improvement in the median overall survival (5.65
months versus 4.41 months, P=0.0025) and 1-year
survival (18% versus 2%). In the last 10 years, a
significant amount of studies on other agents
comparing gemcitabine alone or gemcitabine-based
combinations have been reported, such as gemaitabin
with fluorouracil, capecitabine, cisplatin, docethx
irinotecan, oxaliplatin, or pemetrexed, and produae
clear survival benefit [5]. In the age of molecular
targeted therapy, several classes of target adavis
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been evaluated in clinical trials. Only agents ¢tirgy
human epidermal growth factor receptor (EGFR) have
shown promise. In a phase Il trial, the combinatid
gemcitabine (1,000 mg/minfused 30 minutes weekly
for 7 weeks followed by 1 week off, and then weekly
for 3 weeks of every 4 weeks) plus erlotinib (100
mg/day)versus gemcitabine alone showed statistically
significant improvements in overall survival (6.2
months versus 5.9 months; hazard ratio (HR): 0.82;
P=0.038) and 1-year survival (23%ersus 17%,
P=0.023) [6]. 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 whether the two-week improvement in
survival is clinically meaningful. Studies evalusgithe
combinations of gemcitabine with cetuximab or
bevacizumab, or the combination of bevacizumab with
gemcitabine and erlotinib have failed to report an
overall survival benefit [5]. Several new front din
treatment approaches in metastatic setting were
presented at the 2010 American Society of Clinical
Oncology (ASCO) Annual Meeting. The data from two
phase Ill and two phase Il trials (Table 1) ardeeed
and discussed, which may have a positive impagtito
current practice.

Updates from the 2010 ASCO Annual Meeting

Phase |11 studies

The PRODIGE 4/ACCORD 11 trial was conducted in
France with a primary end point of overall survival
(Abstract #4010) [7]. Three-hundreds and forty-two
patients were randomized to received FOLFIRINOX

(oxaliplatin 85 mg/mMy irinotecan 180 mg/fm
leucoviron 400 mg/fmon day 1 followed by 5-FU 400
mg/nf bolus on day 1 and 2,400 mg/r6-hour
continuous infusion biweekly) or gemcitabine (1,000
mg/nt weekly for 7 weeks followed by 1 week off, and
then weekly for 3 weeks of every 4 weeks). The
treatment of combination regimesrsus gemcitabine
showed statistically significant improvement in
response rate (27.6%rsus 10.9%; P=0.0008) as well
as longer median overall survival (10.5 montassus

6.9 months; HR: 0.61; P<0.001) and 1-year survival
(48.4% vs. 20.6%; P value not provided). Patients
treated with combination regimen experienced higher
incidence of grade 3 or 4 toxicities: neutropenia,
fatigue, nausea, vomiting, and diarrhea.

The AIO trial conducted in Germany compared
capecitabine-erlotinib to standard of care (Abgtrac
LBA4011) [8]. Two-hundreds and seventy-nine
patients were randomly assigned to arm A and arm B.
Patients in arm A were treated with capecitabin@(q@
mg/nf/day, days 1-14, every 3 weeks) plus erlotinib
(150 mg/day) as first-ine and cross-over to
gemcitabine alone as second-line if patients ¢afirst-
line. Patients in arm B were treated with gemciiabi
erlotinib standard regimen as first-line and crogsr

to capecitabine alone if patients fail to firstdinThe
primary end point was time to treatment failure of
second-line therapy (TTF2), and secondary end point
was overall survival. No statistically significant
differences were found for TTF2 and overall surliva
between the two groups. In subgroup analysis, ptatie
with K-ras wildtype had a significant improvement in
overall survival (wildtype 8.0 monthgersus mutation
6.6 months; HR: 1.62; P=0.011).

Table 1 Summary of studies for first-line treatments intas¢atic pancreatic cancer.

Abstract# Design Enrolled patients Treatments Results Side effects
Author
#4010 Phase I Stage IV, F (O 85 mg/rAday 1, | 180 mg/fday 1, Fvs. G Fvs. G
Conroy,et al. chemo-naive, LV 400 mg/nf day 1 followed by 5-FU RR: 27.6vs. 10.9% Neutropenia: 47.9s. 19.2
[7] PS 0-1 400 mg/m bolus day 1 and 2,400 mgfm  PFS: 6.4ss. 3.4 months Fatigue: 24.0rs. 14.3%
(No. 342) 46-h continuous infusion biweekly) 0OS: 10.5vs. 6.9 months Vomiting: 17.2vs. 6.3%
VS, 1-year survival: Nausea: 15.6s. 6.3%
G (1,000 mg/rhweekly x7, 1 week rest, 48.4%vs. 20.6% Diarrhea: 12.35s. 1.6%
then weekly x3 g4w)
LBA4011 Phase 1l Stage IV, Arm A: C (2,000 mg/rfiday, days 1-14 q3w) Arm A vs. arm B Skin rash dring E treatme
Boeck,et al. chemo-naive, plus E (150 mg/day) followed by G if fail CE RR: 5vs. 13% 31-43%
[8] adequate organ VS. TTF2: 4.4vs. 4.2 months
function Arm B: G (1,000 mg/rhweekly x7, OS: 6.9vs. 6.6 months
(No. 232) then weekly x3 g4w) plus E (150 mg/dayK-ras wildtype was associat:
followed by C if fail GE with an improved OS
#4036 Phase llLocally advance ¢ G (1,000 mg/rhweekly x3) RR: 23% Neutropenia: 21%
Watkins,et al. metastatic (20:24),  plus C (1,400 mg/fiday days 1-21), PFS: 7.7 months Fatigue: 14%
[9] chemo-naive, B (5 mg/kg day 1 and day 15), 0S: 11.1 months Diarrhea: 8%
PS 0-2 and E (100 mg/day), g4w 1-year survival: 49% Handfoot syndrome: 8¢
(No. 44)
#4037 Phase II Stage IV, G (1,000 mg/rhday 1 and day 15) G plus S-1vs. G G plus S-1vs. G
Nakai,et al. chemo-naive, plus S-1 (40 mg/fbid days 1-14 g4w) RR: 18.9vs. 9.4% Neutropenia: 34s. 35%
[10] PS 0-2 VS. PFS: 5.4ss. 3.6 months
(No. 106) G (1,000 mg/raweekly x3 g4w 0OS: 14.1vs. 8.7 months

1-year survival: 505s. 32%

B: bevacizumab; C: capecitabine; E: erlotinib; BLFIRINOX; G: gemcitabine; I: irinotecan; LV: leucovorin; O: oidhtin; OS: overall survivi
(median); PFS: progression free survival (mediB9); performance status; RR: response rate; TTiR2: th treatment-failure of secofide therap!
(median)

JOP. Journal of the Pancreas - http://www.jopliek-Vol. 11, No. 4 - July 2010. [ISSN 1590-8577] 318



JOP. J Pancreas (Online) 2010 Jul 5; 11(4):317-320.

Phase || studies

The TARGET study, conducted in United Kingdom,
combined the inhibition of both vascular endotHelia
growth factor (VEGF) and EGFR pathway as treatment
strategy (Abstract #4036) [9]. Forty-four patiemtbo

had locally advanced disease (20 patients) or raias
disease (24 patients) received gemcitabine (1,000
mg/n? weekly for 3 weeks), capecitabine (1,400
mg/nf/day, days 1-21), bevacizumab (5 mg/kg days 1
and 15), and erlotinib (100 mg/day) every 28-day
cycle. Patients with metastatic disease had anawegr
overall survival (11.1 months) and 1-year survival
(49%) compared with historical data of standard
therapy. Patients experienced grade 3 or 4 neuti@ape
(21%) and lethargy (14%).

The GEMSAP trial is a Japanese study to compare the
activities of gemcitabine plus S-1 combination and
gemcitabine alone (Abstract #4037) [10]. S-1 i®eal
fluorinated pyrimidine developed in Japan, whiclbis
chloro-2,4-dihydroxypyridine and potassium oxonate
combined with tegafur, a prodrug of 5-FU. The
biochemical combination can enhance and prolong the
5-FU antitumor activity. The primary end point was
progression free survival. One-hundred and sixepéi
were randomized to receive gemcitabine (1,000 rhg/m
infused over 30 minutes, days 1 and 15) plus Sel (4
mg/n? bid days 1-14 every 28 daysyersus
gemcitabine (1,000 mg/minfused over 30 minutes
days 1, 8 and 15 every 28 days). A trend of longer
median overall survival was observed in S-1
combination regimen (14.1 montkersus 8.7 months;
HR: 0.69; P=0.105), as well as 1l-year survival rate
(50.1% versus 32.0%; P value not provided).
Gemcitabine plus S-1 regimen demonstrated sigmifica
longer median progression free survival than
gemcitabine alone (5.4 months versus 3.6 months; HR
0.64; P=0.036). The most common grade 3 or 4
toxicities in both group was neutropenia.

Discussion

The results of the PRODIGE 4/ACCORD 11 trial may
represent a start of a paradigm shift in the mamage

of advanced pancreatic cancer. Single agent
gemcitabine has been the mainstay in the treatofent
the disease and gemcitabine based combination
therapies, with the exception of gemcitabine/emibti
have failed to show improvement in overall surviial
randomized clinical trials. The 10-month overall
survival seen with a non gemcitabine containing
regimen, FOLFIRINOX, is the longest ever reported i
the metastatic setting. However, caution should be
exercised before considering FOLFIRINOX the new
standard of care in this disease; the toxicity ifgof
associated with the 3-drug regimen will limit itseuto
patients with good performance status.

Focus and resources should be directed towards
identifying which patients are likely to benefibfn a
particular drug or regimen. The subgroup analysis i
AIO trial highlighted the values of optimal patient
selection and individualized medicine. Patientdwvidt
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ras wildtype had a significant improvement in overall
survival. Ktas status is an important factor in
personalized medicine in colorectal cancer, and we
now have evidence that pharmacogenomics can play
the same role in pancreatic cancer. This is evere mo
important as we continue to evaluate the efficaty o
combined inhibition of VEGF and EGFR pathways in
the treatment of the disease. The potential coshef
combined inhibition could be prohibitive unless we
target these likely to benefit patients.

The phase Il trials of TARGET and GEMSAP show
promising results, and warrant phase Il studies to
show a statistically significant improvement in
survival.

Can we improve on the results seen with single tagen
gemcitabine in first line treatment of advanced
pancreatic cancer? Studies presented at the ASCO
Annual Meeting this year tell us that the answeyss,

but patient factors should be carefully considexben
selecting the optimal therapy. More studies arelede

to confirm the efficacy and safety of non gemcitebi
containing regimens and to examine the association
between Kras mutation and tumor response. Eligible
patients should be encouraged to participate modli
trials.
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