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Summary
While gemcitabine-based regimens are currently@edeas the standard first-line treatment of p&dievith locally advanced or
metastatic pancreatic adenocarcinoma, there i®nsensus regarding treatment in the second-litiegeThis review is an update
from the 2011 American Society of Clinical OncoldsCO) Gastrointestinal Cancers Symposium regardingnt developments
in the treatment of refractory pancreatic cancethase were presented in Abstracts #237 and #2h2 meeting.

Introduction

Pancreatic cancer remains the fourth leading cafise
cancer-related mortality with an estimated total of
43,100 new cases and 36,800 deaths in 2010 in the
USA alone [1]. Overall survival remains poor despit
advances in therapeutics. Gemcitabine-based regimen
represent the standard systemic first-line treatnmen
patients with advanced pancreatic cancer, offedang
better quality of life as well as a small survivenefit

[2]. Only a small percentage of patients who esxthibi
disease progression after first-line treatment ioomlt

to receive second-line therapy, mainly becauseoof p
performance status. Therefore, few randomizedstrial
have been conducted and there is currently no
consensus on the standard of care for refractory
pancreatic cancer [3].

What Did We Know Prior to the 2011 ASCO Gl
Cancer Symposium?

Oettle et al. [4] evaluated folinic acid plus 5-FU plus
oxaliplatin (FOLFOX) as second-line treatment in
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advanced pancreatic cancer and they were thetdirst
establish that chemotherapy offers better overall
survival to refractory patients as compared to best
supportive care (2%s. 10 weeks, P=0.007). According

to the final results of the Charité Onkologie trial
(CONKO-003), the addition of oxaliplatin to 5-FUdan
leucovorin improves overall survival and progressio
free survival when compared to 5-FU and leucovorin
[5]. Based on the above, it has been suggested that
FOLFOX become a standard second-line regimen [6].
Some studies have demonstrated that the doublet of
gemcitabine and oxaliplatin can be used as sedoad-I
treatment in patients refractory to standard geabaie
regimen [7, 8]. Activity of oxaliplatin has also dre
shown in combination with capecitabine after
gemcitabine failure [9]. These results were conéidm

in a phase Il study by Dr. Maret al., presented at the
2011 ASCO GI Cancer Symposium (Abstract #308)
[10], but it should be noted that the latter teakolled
patients with pancreatic or biliary adenocarcincand

that results were reported on the total of patients
Regarding taxanes, paclitaxel monotherapy has been
suggested as an additional therapeutic option with
considerable efficacy and low toxicity in seconakli
treatment [11]. A recent retrospective study evada
docetaxel monotherapy as well as docetaxel-based
doublets in the treatment of refractory pancreatic
cancer and mild activity was shown with no grada 3

4 toxicity [12].

Irinotecan has been evaluated in combination with
oxaliplatin in patients with advanced pretreated
pancreatic cancer exhibiting modest activity and
manageable toxicity [13] and offering median overal
survival of 4.1 months [14].
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Irinotecan with 5-FU and folinic acid (FOLFIRI)
showed notable activity and a good toxicity profile
after gemcitabine failure [15, 6].

S-1, an oral fluoropyrimidin, has also been invgsted

in Japanese populations after failure of gemcitabin
based treatment. It seems that this agent is tdéera
and marginally effective, offering median overall
survival of 5.8 months [16, 17].

Targeted therapies are also being studied in iteinac
pancreatic cancer. The combination of bevacizumab
and erlotinib was recently evaluated in this sgttiut
despite good tolerability, the results were pod@][hs
were the results of the use of everolimus [19] and
sunitinib  [20] as single agents. Bevacizumab
monotherapy or its administration in combinatiorihwi
docetaxel did not show any antitumor activity after
gemcitabine failure [21].

What Did We Learn at the 2011 ASCO GI Cancer
Symposium?

With regard to treatment of refractory pancreatic
cancer after failure of at least one line of thgramwo
important abstracts were presented at the 2011 ASCO
Gl Cancer Symposium (Table 1). Both evaluated the
use of irinotecan-based regimens in this treatment
setting.

Dr. Ko et al. presented a phase Il trial conducted in
three centers in the USA and Taiwan (Abstract #237)
[22]. They studied the use of single-agent PEP02, a
novel nanoparticle liposome formulation of irincteac

in refractory pancreatic cancer. It is charactetiby
improved pharmacokinetics and better tumor
localization of irinotecan and of its active mettiigo
SN38, as compared to the free form of the drug.
Favorable safety and efficacy of PEP02 were shawn i
previous phase | studies of patients with refractor
solid tumors, such as pancreatic cancer [23, ZBP(R

has been studied as monotherapy [23] as well as in
combination with 5-FU and leucovorin [24] and tumor
response was reported. In the 2011eKal. study [22],

37 patients with metastatic pancreatic cancer vedei
triveekly PEPO2 at a dose of 120 mgam second-line
treatment after gemcitabine failure. According to

results based on the first 31 evaluable patientR%
disease control rate was achieved. CA 19-9 levels
decreased more than 50% in one third of patients
whose baseline levels were originally elevated. The
study met its primary endpoint of 3-month overall
survival as the latter reached 74%, with one patien
surviving for more than one year. Toxicity was
considered acceptable, with fatigue (31%) and
neutropenia (25%) being the two most common grade
equal to, or greater than, 3 adverse events.

Regimens combining irinotecan with 5-FU and folinic
acid (FOLFIRI) have been administered to patients
with advanced pancreatic cancer in the first- [26
second-line setting [15] and data from phase Idlist
have shown modest efficacy with tolerable toxicity.
Gebbiaet al. [6] conducted a relevant retrospective
study in 40 patients with refractory pancreaticagan

A new larger retrospective study, conducted in two
French institutions, was presented by Dr. Neuzitet
al. at the 2011 ASCO GI Cancer Symposium reporting
on the use of FOLFIRI after one or more lines of
treatment (Abstract #272) [26]. It included 70 pats
with unresectable, locally advanced or metastatic,
pancreatic cancer with an overall maspin score less
than 3. These patients had previously received
gemcitabine and platinum-based chemotherapies.
Approximately one third of patients had been
administered one prior regimen, 57% had received tw
lines of treatment and only 8.8% had received tloree
more lines. Sixty of 70 patients (85.7%) received
FOLFIRI-1 (irinotecan 180 mg/frday 1) and the rest
were administered FOLFIRI-3 (irinotecan 100 mg§/m
days 1 and 3). Disease control rate was 44.3%. One-
year and two-year progression-free survival was 17%
and 3%, respectively, whereas overall survival srate
were 24% and 9%, respectively. Dosage adjustment
was necessary in 21 patients (30%) and adversdseven
were considered tolerable with no toxic deaths
reported.

Discussion

Very few options are available for patients with
advanced pancreatic cancer after failure of

Table 1. Summary of the 2011 ASCO GI Cancer Symposium atistreporting clinical study results on treatnadnefractory pancreatic cancer.

Ko et al. (Abstract #237) [22]

Nauzillet et al. (Abstract #272) [26]

Study design Phase Il (Simon’s 2-stage design)
Metastatic disease
Countries USA, Taiwan

No. of patients
Drugs
Dose

37 (31 evaluable)
Liposome irinotecan (PEP02)
120 mg/n 3-week cycle

Line of treatment Second
Gemcitabine-based

52%

Previous treatment
Disease control rate

Survival 3-month: 74%
(ongoing)
Grade 3/4 toxicity Fatigue, neutropenia, nausea/vomiting, diarrhea

Retrospective
Locally advanced or metastatic disease

France
70
FOLFIRI-1 or FOLFIRI-3

Irinotecan 180 mgfmtay 1
Irinotecan 100 mg/fdays 1 and 3

Second or further
Gemcitabine- and platinum-based
44.3%

Progression-free survival: 23 weeks
Overall survival: 24 weeks

dfelogical, digestive

Disease control rate: partial response plus stiibEase
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gemcitabine-based regimens. Irinotecan monotherapy In conclusion, little progress has been made irfidid
has already been evaluated in patients treated with of second-line treatment of gemcitabine-refractory
first-line gemcitabine-based chemotherapy: in 20d9, pancreatic cancer; therefore, there is no evidéased
et al. [27] reported the results of a phase Il trial  treatment recommendation for these patients. Tisere
evaluating biweekly doses of irinotecan monotherapy need for larger randomized trials that will studyael
(150 mg/n) as salvage treatment in this setting. agents as well as new treatment combinations in an
However, Koet al. [22] presented the first phase I effort to improve survival while maintaining qualiof
study of a novel liposomal irinotecan formulatiam i life.
the second-line treatment of these patients. Irh bot
trials, disease control rates were comparable &8
52% in the Yi and Ko studies, respectively) as whee
percentages of patients that exhibited more tha 50
decrease in their CA 19-9 levels (33% in both stsji
In terms of survival, three-month overall survival
seems considerably higher in the liposomal irinatec
study according to the preliminary data presentdtiea
2011 ASCO Gl Cancer Symposium (74%s.
approximately 40% in the Yét al. trial). However, it
should be noted that with regard to toxicity, the
liposomal formulation of irinotecan seems to be
associated with a significant greater percentage of
grade 3/4 adverse events. In this study, fatigwsleyr
equal to, or greater than, 3 is reported in 31% of
patients whereas in the al s.tUdy this .adver.se Oxaliplatin/folinic  acid/5-fluorouracil (24h (OFF)plus best
event was not repolrted. This difference in tOX.ICIty supportive care versus best supportive care aBSE) in second-
needs to be taken into account as treatment in the line therapy of gemcitabine-refractory advancedcpeatic cancer
second-line setting is often palliative and oneitsf (CONKO 003). J Clin Oncol 2005; 23(16 Suppl.):Abstr4031. ]
main objectives is maintaining quality of life. 5. Pelzer U, Kubica K, Stieler J, Schwaner I, Heil@rner M, et
FOLFIRI regimens have been studied in the pagmnt al. A ra_ndomized tr_ial in patients with gemcitabimefractory
treatment of gemcitabine refractory pancreatic eanc gancrle;é'gg?ggcleg SF'”a'I (Zsbu'is Otf 4t288CONKO 0aghs J Clin
The Yooet al. [15] phase Il study was the first to show feo h ( _ uppl): S_réc o ] _
favorable efficacy and toxicity profile in gemcitab 6. Gebbia V, Maiello E, Giuliani F, Borsellino N, Amaa C,
. . . Colucci G. Irinotecan plus bolus/infusional 5-Flaoracil and
pretreatEd patients. Gebbe al. [6] retrospectlvely leucovorin in  patients with pretreated advanced cpeatic
examined 40 patients who received standard biweekly carcinoma: a multicenter experience of the Gruppodigico ltalia
FOLFIRI after gemcitabine failure and suggested thi Meridionale. Am J Clin Oncol 2010; 33:461-4. [PMED142727]
regimen be used selectively in patients with good 7. Demols A, Peeters M, Polus M, Marechal R, Gay Fniéert E,
performance status or good response to first-line et al. Gemcitabine and oxaliplatin (GEMOX) in getabine
treatment. The 2011 Neuzilletal. [26] study was also ~ efactory advanced pancreatic adenocarcinomaaseph study. Br
retrospective and showed comparable efficacy result
(50% vs. 44.3% disease control rates in the Gelgbia 8. Fortune BE, Li X, Kosuri KV, Weatherby LM, Thoma®,J
. . . . Bekaii-Saab TS. Fixed-dose-rate gemcitabine in d¢oation with
al. and Neuzillekt al. studies, respectively). Estimated
median overall survival was 6 months in both stsidie
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