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HIGHLIGHT ARTICLE

Adjuvant Therapy of Pancreatic Cancer: Beyond Gemcitabine
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Summary

There is no consensus on what constitutes “stahaaljdvant therapy for pancreatic cancer. This mor@rsy derives from several
studies, each fraught with its own limitations. riétards of care also vary somewhat on the geographghemo-radiotherapy
followed by chemotherapy aice versa is considered the optimal therapy in North AmeliGdTSG, RTOG) while chemotherapy
alone is the current standard in Europe (ESPAC-INKQ, ESPAC-3). The high rate of locoregional fadupllowing surgical
resection for adenocarcinoma of the pancreas hde fihalear that some form of adjuvant therapy #thdne considered in these
patients. A phase Il study was presented at the Z0terican Society of Clinical Oncology (ASCO) Gasitestinal Cancers
Symposium to assess the effect of the additionlgéngpantucel-L immunotherapy to standard adjuvaetapy on survival in
patients with resected pancreas cancer (Abstr&8)#Zhe author reviews the abstract in the cordaérur previous knowledge.

What Did We Know Before the 2011 ASCO Gl
Cancer Symposium?

Only 10-20% of patients have resectable diseafieeat
time of pancreatic cancer diagnosis. The prognokis
patients after complete resection of node-negative
cancer is poor, with 3-year disease-specific saitviv
rate at 27% (95% confidence interval (Cl): 23-32%)
and median survival of 15-19 months [1, 2, 3]. The
treatment plan in the adjuvant setting is currently
dependent on which side of the Atlantic you are
located: chemotherapy alone is mostly used in Europ
(European Study Group for Pancreatic Cancer-1:
ESPAC-1, ESPAC-3; Charité Onkologie Clinical-001:
CONKO-001) while chemoradiation therapy is the
current standard in the U.S. (Gastrointestinal $tud
Group: GITSG; Radiation Therapy Oncology Group
9704: RTOG 9704).
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Adjuvant Therapy with Chemotherapy and External
Beam Radiotherapy

The randomized trials evaluating adjuvant therapy i
pancreatic cancer are summarized in Table 1.

GITSG. The pivotal study to support adjuvant
chemoradiotherapy in patients with resected paticrea
cancer was the GITSG study. This small study that
enrolled 43 patients showed a survival benefit (ared
survival: 20 monthsersus 11 months; 5-year survival:
18% versus 8%) in patients who received bolus 5-FU
with radiation therapy for one year compared with
patients who did not [4]. This study was criticizied

its small sample size.

EORTC. The European Organization of Research and
Treatment of Cancer (EORTC) compared post-
operative combined infusional 5-FU and radiotherapy
given in split course (40 Gy) with observation onty
patients with resected pancreatic and periampullary
cancer. This study showed a trend toward benefit in
terms of median survival (24.5 month&rsus 19
months; P=0.208) for the chemoradiation therapy. arm
The subgroup analysis looking only at pancreatic
cancer patients showed median survival of 17.1 h®ont
versus 12.6 months (P=0.099) for chemoradiation
therapy versus observation [5]. This study was also
criticized for its radiotherapy component: subogtim
lower doses and split courses.

ESPAC-1. This study was a two-by-two factorial
designed study comparing adjuvant concurrent
chemoradiation therapy (bolus 5-FU/split-course
radiation), chemotherapy alone (5-FU/leucovorin),
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chemoradiation therapy followed by chemotherapy,
and observation. The results revealed that the
chemotherapy-only arm had statistically significant
benefit over the observation arm in median survival
(20.1 monthsversus 15.5 months; P=0.009). However,
the chemoradiation therapy arm showed worse median
survival (15.9 monthsersus 17.9 months; P=0.05) [6].
This study was criticized too for possible selattias

as both patients and clinicians were allowed tectel
which trial to enter, a concern of suboptimal
radiotherapy, and for allowing the final radiothgya
dose to be left to the judgment of the treating
physicians. Moreover, the treatment for patientthm
chemoradiation therapy group did not include post-
radiotherapy adjuvant chemotherapy, making direct
comparison with the GITSG trial difficult.

RTOG 9704. In USA, the RTOG 9704 study
randomized 538 resected pancreatic cancer patients
evaluate the benefit of adding gemcitabine to iivfuzl
5-FU combined with radiotherapy. One arm received
5-FU plus radiotherapy and the other arm was tdeate
with gemcitabine before and after 5-FU plus
radiotherapy. Although there was no significant
difference when pancreatic body and tail cancenewe
all included, patients with pancreatic head tumors
(n=380) showed benefit in median survival (18.8
monthsversus 16.7 months; P=0.047) [7].

Chemotherapy Alone

CONKO-001.In the CONKO-001 study, Oettlet al.
randomized 368 patients with resected pancreatic
cancer to gemcitabine or observation for six manths
This trial showed a statistically significant disedree
survival benefit (13.4 monthsersus 6.9 months;
P<0.001) of gemcitabineersus observationTreatment
with gemcitabine caused a trend toward overall
survival benefit (22.1 monthsersus 20.2 months;
P=0.06) [8]. This benefit of chemotherapy was
consistent with the result from the ESPAC-1 trial,
which showed the benefit of 5-FU/leucovorin over no
adjuvant therapy in pancreatic cancer patients gned
survival: 19.7 monthsversus 14 months) who had
complete resection [6].

ESPAC-3.The role of gemcitabine as a single agent
was further defined by the ESPAC-3 study, which is
randomized phase Il study comparing observation
versus 5-FU versus gemcitabine in the adjuvant setting
of pancreatic cancer patients. Neoptolenwis al.

Table 1. Randomized trials evaluating adjuvant therapyangueatic cancer.

presented the results of ESPAC-3 study [9], in Whic
patients with an RO/R1 resection for pancreatictaluc
adenocarcinoma were randomized (stratified for
resection margin status and country) starting leer
weeks of surgery to receive either bolus 5-
FU/leucovorin or gemcitabine observation for 6
monthsversus observation. The study was later revised
to close the observation arm. The primary outcome
measure was overall survival. One-thousand and 88
patients from 16 countries were randomized in the 5
FU/leucovorin (n=551) and gemcitabine (n=537) arms.
Median overall survival was 23.0 months (95% CI:
21.1-25.0 months) with 5-FU/leucovorin and it was
23.6 months (95% CI: 21.4-26.4 months) with
gemcitabine. There was no significant differencéhim
effect of treatment across subgroups according to R
status (P=0.56). The overall survival was similar o
both arms, hence showing that gemcitabine is not
superior to 5-FU in adjuvant setting. However, safe
and dose intensity favored gemcitabine in thisytud

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

Hyperacute Immunotherapy Approach for Resected
Pancreatic Cancer Patients

The development of pancreatic cancer vaccines has
been the subject of recent developments in thevadju
treatment of pancreatic cancer [10]. Algenpantlicisl-
composed of irradiated, live, allogeneic human
pancreatic cancer cells expressing the enzyme -alpha
1,3 galactosyl transferase (alpha-GT). Murine alpha
GT epitopes, not present on human cells, induce a
hyperacute rejection of vaccine pancreatic canedir ¢
allografts. Binding of pre-existing human anti-adph
GT antibodies (which naturally occur against gatd)

to murine alpha-GT epitopes, results in rapid atibn

of antibody-dependent cell-mediated cytotoxicity
towards allograft cells. The host immune systemmthe
attacks endogenous pancreatic cancer cells, megputi
antibody-dependent cell-mediated cytotoxicity todear
endogenous pancreatic cancer cells (Figures 1 and 2
[11]. Hyperacute immunotherapy is based on the
hypothesis that alpha-GT epitopes in human cancer
cells trigger a powerful immune response called
“HyperAcute Rejection”, characteristically targegin
xenotransplanted tissue, in this case against the
modified cancer cells. This inflammatory reaction/

Study Treatment

I mpact of adjuvant therapy

Kalseret al. [4]
Klinkenbiji et al. [5]

Neoptolemoset al. [6] Chemotherapyersus observation

Neoptolemoset al. [6]
combined chemoradiation therapy

Oettleet al. [8] Chemotherapyersus observation

5-FU plus radiation therapersus observation

5-FU plus radiation therapsersus observation

Combined chemoradiation theraygysus no

Median survival improvement from 11 months to 2(nthe

A trend toward median survival improvement
from 19 months to 24.5 months; P=0.208

HR: 0.71; 95% CI: 0.55-0.92; P=0.009
HR: 1.28; 95% CI: 0.99-1.66; P=0.05

Disease-free survival doubled (13.4theversus 6.9 months)
but a trend toward overall survival

HR: hazard ratio; Cl: confidence interval
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Figure 1. Hyperacute rejection and immunotherapeutic aptdina.

immune response is thought to be responsible for
generating immunity against tumor antigens.

A phase Il open-label single arm, multi-institutn
phase Il study was presented at the 2011 ASCO Gl
Cancer Symposium. The study was designed to
evaluate algenpantucel-L plus standard adjuvant
therapy (RTOG-9704: gemcitabine plus 5-FU and
radiation therapy) for pancreatic cancer patients
undergoing RO/R1 resection. Disease-free surviudl a
overall survival were the primary and secondary
endpoints, respectively. About 70 patients received
gemcitabine plus 5-FU and radiation therapy plus
algenpantucel-L (mean 12 doses, range 1-14 doses) a
shown in Figure 3 [12].

This phase 2 study enrolled 73 (70 evaluable) mostl
high risk patients (81% node positive; 20% CA 19-9
greater than 180 U/L; median tumor size: 3.2 cn)aA
median follow up of 17 months (range: 12-36 months)
analysis of the data shows 63% disease-free suirviva
and 86% overall survival at one year. Furthermere,
subpopulation analysis indicates there may be & dos
response effect favoring a higher dose (300M cells)
compared to a lower dose (100M cell) for both disea
free survival (80%versus 52%; P=0.02) and overall
survival (96%versus 80%; P=0.053) at one year.
Algenpantucel-L was well tolerated, with no dose-
limiting toxicities. The only expected and commonly
observed adverse reaction is inflammation at the
injection site, which typically resolves within aeek.

The study revealed that the addition of algenpaaitlic

to standard adjuvant therapy for resected pancreati
cancer may improve survival. A randomized phase IlI
study involving about 700 patients began patient
enrollment in May 2010. The phase Il study allows
either 6 months of gemcitabine alone (CONKO-001) or
gemcitabine plus infusional 5-FU and radiation &psr
(RTOG) as standard of care options.

Discussion

About 10-20% of patients have resectable disease at
the time of pancreatic cancer diagnosis; the owgati
resection rate is approximately 14% and median
survival up to 20 months despite the incorporatibn
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Hyperacute rejection in Xenotransplantation
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Figure 2. Hyperacute rejection in xenotransplantation.

gemcitabine in this setting. The 5-year survivakera
following resection is 25-30% for node-negative
disease and 10% for node-positive cancers. Local
recurrence is usually attributed to the difficulbf
achieving microscopically negative surgical margins
particularly at the retroperitoneal one. The higik of
local and systemic disease recurrence, as well as
overall poor prognosis, laid down the rationale for
adjuvant therapy after resection of pancreatic
adenocarcinoma.

While both the CONKO-001, ESPAC-3 and RTOG
9704 studies support the use of gemcitabine as the
systemic agent of choice in the adjuvant settihg, t
benefit of radiotherapy remains inconclusive in
randomized trials. The ESPAC-3 study showed that th
overall survival was similar on both arms: gemditab
versus 5-FU/leucovorin. However, safety and dose
intensity favored gemcitabine in this study. Thisdy

is very important because there has been a tendency
reject 5-FU in advanced pancreatic cancer and haw i
very much back on the stage and further assessmfient
capecitabine in this setting is underway.

The vaccines have been developing in the adjuvant
treatment of pancreatic cancer. Letal. developed an
irradiated granulocyte/macrophage-colony-stimutatin
factor (GM-CSF) transfected allogeneic whole dek |
pancreas adenocarcinoma immunotherapy [13]. Their
group presented the results of a phase Il stud§Oof
patients with resected pancreatic adenocarcinoma
administered a total of five immunotherapy treatteen
using two pancreatic cancer cell lines each daliger
2.5x10 cells intradermal [14]. The first
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Figure 3. Treatment schema.
Upward arrows are gemcitabine administratiobewnward arrow
are algenpantucel-L administrations.
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immunotherapy treatment was administered 8 to 10
weeks following surgical resection. Patients
subsequently were treated with 5-FU continuous
intravenous infusion with concurrent radiotherapy.
Patients who were disease-free one month after
completion of chemo-radiotherapy received immuno-
therapy treatment 2-4, each one month apart. A fift
and final booster immunotherapy treatment was
administered 6 months after vaccine 4. The primary
endpoint was disease free survival and secondary
endpoints were overall survival and toxicity, arn t
induction of mesothelin-specific T cell responsEsey
recently published the results showirlge median
disease-free survival of 17.3 months (95% CI: 14.6-
22.8 months) with median survival of 24.8 months
(95% CI: 21.2-31.6 months). The administration of
immunotherapy was well tolerated. They also rembrte
that the post-immunotherapy induction of mesothelin
specific CD8 T cells in HLA-A1 and HLA-A2 patients
correlated with disease-free survival.

This year at the 2011 ASCO GI Cancer Symposium,
the researchers presented another vaccine studg usi
hyper acute immunotherapy. Kaplan-Meier estimated
survival rates at 12 and 24 months are 91% and 54%,
respectively, comparing favorably to 63% and 32%
expected survival rates based on the nomogram
described by Brennaet al. [14]. Likewise, the current
median disease-free survival of 16 months compares
favorably to the 11 months observed in RTOG 9704.
The results are very encouraging. Algenpantucelk w
well tolerated. Currently, a phase Il study isrtatng
patients to further assess the efficacy of incapiog

the vaccine with either CONKO-001 or RTOG 9704
regimens.

The optimal adjuvant approach for patients with
resected pancreatic cancer remains elusive. In@nsi
research is currently being conducted including
chemotherapeutic, immunotherapeutic, and other
agents. In the RO resection setting cure is thé goa

we can do better still. Hopefully, incorporation of
novel agents and/or vaccine therapy may lead to a
better outcome for these patients. In addition]year
detection strategies, better identification of pirsor
lesions and high-risk groups, direction of patietus
high-volume centers for surgical and oncologic
expertise are warranted to improve outcome in this
population of patients.
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