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Summary

There is no clear consensus on what type of adfutanapy should be used for patients with panireaincer. Chemoradiation is
the favored treatment modality by many in the WhiGates while gemcitabine based chemotherapywisdd in Europe. Both of
these approaches have been shown by large prospeethndomized trials to improve disease free vaisrand in some studies
overall survival. This year at the American Societly Clinical Oncology (ASCO) Gastrointestinal Cancgymposium, the
randomized phase Il study presented by Ueshkh from Japan (Abstract #145) represents a newedjgan of oral adjuvant S-1
chemotherapy in place of the traditional standdrchoe intravenous gemcitabine in terms of prolaggiatients’ survival. Another
study by Fanet al. (Abstract #269) examined the value of targetestapy using erlotinib with adjuvant chemoradiatiamd
chemotherapy. We present the summary of thesettwdbes and discuss the potential impact on ouicgirpractice on this highly

lethal cancer.

What We Knew Before 2013 ASCO Gastro-
intestinal Cancers Symposium?

Clinical trials for utilizing adjuvant chemotherajye
mostly from Europe. The European Study Group for
Pancreatic Cancer (ESPAC)-1 trail in 2001 had a 2x2
fractional design of chemoradiation and chemotherap
The chemotherapy (5-FU and leucovoringrsus
observation arms showed an overall median suraial
20.1 monthsversus 15.5 months (P=0.009) [1]. The
German Charité Onkologie Clinical (CONKO)-001
trial in 2007 was a phase Il randomized trial
comparing adjuvant gemcitabineersus observation
alone. The median disease free survival was 13.4
months versus 6.9 months (P<0.001) with overall
median survival of 22.8 monthgersus 20.2 months
(P=0.005) [2, 3]. The ESPAC-3 trial in 2009 compmhare
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gemcitabineversus bolus 5-FU plus leucovorin [4]. It
showed a median overall survival of 23.6 months
versus 23 months which was not statistically
significant. Despite the comparable survival, there
were greater toxicities with 5-FU based chemothgrap
Univariate survival analysis in this study showédtt
positive margin, lymph node involvement, tumor size
greater than 3 cm, and the grade of the tumor attre
independent prognostic factors. The only subgroup
analysis performed was on the completeness of
resection (RWersus R1) where there was no difference
in the two groups. There was no comparison lookihg
other adverse prognostic indicators in the treatmen
arm.

The Radiation Therapy Oncology Group (RTOG) 9704
trial (July 1998 - July 2002) randomized patierftera
gross total resection of pancreatic cancer to vecei
either 5-FU or gemcitabine for 3 weeks prior to
chemoradiation therapy and for 12 weeks after
chemoradiation therapy. Chemoradiation with a
continuous infusion of 5-FU was the same for all
patients [5]. There was no difference in the twougs
except for patients with pancreatic head tumorsravhe
a non-statistically significant improvement in sual
was noted with gemcitabine group (i.e., the median
survival was 20.5 months in gemcitabine greepsus
16.9 months in the 5-FU group; P=0.09). This trial
helped to establish the use of adjuvant gemcitabine
based chemotherapy along with 5-FU-based concurrent
chemoradiation. This approach currently represents
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Figure 1. Composition and mechanism of action of S-1L iS-a ne\
oral formulation of 5-FU combining tegafur (FT) wib-chloro-2,4-
dihydroxypyridine (CDHP) and potassium oxonate faed fron
Saif MW et al., 2009 [8]).

common clinical practice in the U.S.A. In genelaith
National Comprehensive Cancer Network (NCCN) and
European Society of Medical Oncology (ESMO)
encourage enrolling patients to clinical trials leating
potential benefits of chemotherapy or combined
modality therapy with chemoradiation.

What Did We Learn at the 2013 ASCO
Gastrointestinal Cancers Symposium?

Pancreatic cancer, a highly lethal disease remains
substantial public health problem and one of the
leading causes of cancer deaths. This diseaseedess b
a fertile ground for testing new therapies with yonl
slow progress without any groundbreaking results.
More innovativetreatment approaches are needed to
improve survival in this patient population. Thisay in
ASCO Gastrointestinal Cancer Symposium, Uesatka
al. (Abstract #145) presented the results of much
anticipated phase Il randomized trial of adjuvant
chemotherapy with gemcitabiversus S-1 for patients
with resected pancreatic cancer [6] (Japanese Adjuv
Study Group of Pancreatic Cancer; JASPAC-01 study).
The study conducted in 33 centers in Japan sholad t
S-1 is as good as gemcitabine (non-inferior) or imay
even better (superior) with tolerable side efferifife.

S-1 has now emerged as a potential first-line
alternative to gemcitabine in adjuvant setting for
Japanese patients. Another interesting presentaisn
by Fanet al. (Abstract #269) on a phase Il study
looking at erlotinib combined with adjuvant
chemoradiation and chemotherapy for resectable
pancreatic cancer [7].

What IsKnown About S-1?

S-1 (Taiho Pharmaceutical Co., Ltd., Tokyo, Japan)
an oral fluoropyrimidine designed with the aim of
improving antitumor activity and reducing the tdic

of 5-FU. This novel molecule consists of tegafur, a
prodrug of 5-FU combined with two 5-FU biochemical
modulators: 5-chloro-2, 4-dihydroxypyridine (gimeita

or CDHP), a competitive inhibitor of dihydro-
pyrimidine dehydrogenase and oteracil potassium
which inhibits phosphorylation of 5-FU in the
gastrointestinal tract thereby decreasing serious
gastrointestinal toxicities such as nausea, vomitin
stomatitis and diarrhea [8] (Figure 1). This orgeat
offers several advantages over 5-FU:. ease of
administration, less toxicites and no risk of
complications associated with central venous access
such as infection, thrombosis and bleeding.

Adjuvant Therapy with S1 and Erlotinib in
Pancr eatic Cancer

A triple-arm phase Il study from Japan and Taiwan
(GEST study) randomized patients with unresectable
advanced pancreatic cancer into gemcitabine pllis S-
versus S-1 versus gemcitabine. The results showed
non-inferiority of S-1 to gemcitabine as the filisie
treatment for advanced/metastatic pancreatic cancer
[9]. This opened up the avenue for testing S-lhim t
adjuvant setting and the JASPAC-01 study is th&t fir
large randomized phase Il trial testing S-1 with o
without gemcitabine after resection of pancreatic
cancer.

Randomized Phase [11 Trial of Adjuvant Chemotherapy
with Gemcitabine versus S-1 for Patients with Resected
Pancreatic Cancer (JASPAC-01 Sudy) (Abstract #145)

16

The aim of this phase Il study was to determina-no
inferiority of S-1 to gemcitabine on overall surahas
adjuvant chemotherapy for resected pancreatic cance
This study enrolled 385 patients (gemcitabine, 18;19
S-1, n=192) between April 2007 and June 2011. The
hazard ratio for S-1 to gemcitabine was 0.56 (95% C
0.42-0.74; P<0.0001 for non-inferiority and P<0.000
for superiority). The reported 2-year survival gate
were 53% (95% CI: 46-60%) for gemcitabine and 70%
(95% CI: 63-76%) for S-1. The details are preseimed
Tables 1, 2, 3 and 4.

Table 1. Design of the Japanese Adjuvant Study Group otieatic Cancer (JASPAC-01) study [6].

Inclusion criteria:

. Histologically confirmed ductal adenocarcinomah® pancreas, RO or R1 resection

Pathological stage |, Il, or Il with resectiontbg celiac axis
Age older than 20 years

No prior chemotherapy or radiotherapy within 3 gear
Adequate organ functions

Randomization:

. Gemcitabine (1,000 mgAndivided on days 1, 8 and 15, repeated every &syder 6 courses)
. S-1 (40-60 mg according to the body surface, taicay, for 4 weeks, repeated every 6 weeks, faudses)

Primary endpoint:
. Overall survival
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Table 2. Incidence of grade 3-toxicities in the Japanese Adjuv
Study Group of Pancreatic Cancer (JASPAC-01) sf6fy

Toxicities Gemcitabine S1
Fatigue 4.7% 5.4%
Anorexia 5.8% 8.0%
Leukopenia 38.7% 8.6%
Thrombocytopenia 9.4% 4.3%
Anemia 17.3% 13.4%
Elevated AST 5.2% 1.1%

Discussion

This relatively large multicenter phase Il studgrh
Japan in patients with stages I-lll pancreatic eanc
clearly showed both non-inferiority and superioritly
S-1 to gemcitabine in the adjuvant setting. Thotlgh
trial was designed to show non-inferiority onlyeth
authors were able to show superiority as well. The
toxicities were comparable in both arms with less
myelosuppression in patients receiving S-1. Thaltgs
are potentially practice changing (at least in dapae
patients) as the findings have challenged the long
standing traditional gold standard of gemcitabiséte
choice of adjuvant chemotherapy. The results will
likely influence the clinical trial designs beyordia
with potential for similar clinical studies in othe
population in Europe and North America. A longer
follow up (e.g. 5 years) is warranted to see if the
superiority of S-1 to gemcitabine lasts beyond arge
and translates into long term survival.

Pancreatic cancer community throughout the world is
curiously waiting to see the final publication dfist
study which will help understand the details ondgtu
design, setting, participants, study methodologgdus
outcome measures and the results and their relevanc
to patients with pancreatic cancer.

The ESPAC-3 study showed similar survival outcome
between 5-FUversus gemcitabine in the adjuvant
setting though the safety and dose intensity falore
gemcitabine. This study, however, helped to briagkb
5-FU and other fluoropyrimidines such as capeaitabi
and S-1 on the stage for further assessment iicalin
trials. While discussing applicability of S-1 inettJ.S.
population, it is important to recollect that
multinational clinical studies of another oral
fluoropyrimidine capecitabine in gastrointestinal
cancers has shown significantly worse toxic-effect
profile (mainly diarrhea) in patients recruitedrfrahe
U.S. than in those from Asia. In general earlyichh
studies of S-1 in the U.S.A. showed diarrhea as the
dose-limiting toxicity whereas the Japanese studies

Table 3. Reasons for treatment discontinuation in the Jeags
Adjuvant Study Group of Pancreatic Cancer (JASPACgiudy [6].

Reasons Gemcitabine S1
Recurrence 27% 9%
Toxicity 48% 40%
Patient’s refusal 5% 3%
Others 2% 0
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Table 4. Summary of results of the Japanese Adjuvant Studyd
of Pancreatic Cancer (JASPAC-01) study [6].

Gemcitabine S1
Total patients enrolled (n=385) 193 192
Analyzable patients 191 187
2-year overall survival 0.53 0.70
Hazards ratio, HR 0.56
95% CI (0.42-0.74)
P value for non-inferiority and <0.0001
superiority

showed myelosuppression as the dose-limiting toxici
This differential tolerability between populations
likely to be due to polymorphisms in the CYP2AG6 gen
[10]. One important question to be addressed in the
future clinical trials is whether or not a reductabe of

S-1 will cause less severe diarrhea while retaining
therapeutic efficacy. At this point, gemcitabinengéns

the agent of choice both in Europe and North Angeric
as adjuvant chemotherapy in resected pancreatic
cancer.

Phase 1l Sudy of Erlotinib Combined with Adjuvant
Chemoradiation and Chemotherapy for Resectable
Pancreatic Cancer (Abstract #269) [7]

Fan et al. presented their phase Il study results
investigating the role of erlotinib in the treatrhenf
resectable pancreatic cancer [7]. Epidermal growth
factor receptor (EGFR) targeted therapy is of eder
because EGFR amplification and over-expression have
been described in up to 80% of pancreatic tumars. |
this phase Il trial, the activity and toxicity ofl@tinib

Table 5. Summary of the pase |l study of erlotinib combined w
adjuvant chemoradiation and chemotherapy [7].
Patient characteristics:

No. of patients 50
79%

22%

17%

Pancreatic head tumors (out of all tumors)
Nodalinvolvement

Positive margins

Treatment outcomes:

Median recurrence free survival: median 15.6 months
95% ClI (14.1-17.1)
Local recurrence free survival: median 21.1 months
95% ClI (17.1-25.1)
Overall survival: median 24.4 months
95% ClI (17.1-31.6)
Local recurrence 19%
Synchronous recurrence 8%
Chemor adiation toxicities:

Grade 3 toxicity 31%

Grade 4 toxicity 2%
Treatment break/early stop 31%
Post-chemor adiation chemother apy toxicities:

Grade 3 toxicity 35%
Grade 4 toxicity 8%

Dose reduction 30%

ClI: confidence interval
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combined with chemoradiation and chemotherapy was Undergoing Curative-intent Resection of Pancreafiancer. A
evaluated in the adjuvant setting The StUdy eadolo Randomized Controlled Trial. JAMA. 2007;297:267-277
patients W|th resected Stage |/|| pancreatic 3. Neuhaus P, Riess H, Post S, Gellert K et. al. CONK®: Final

adenocarcinoma. Adiuvant erlotinib and capecitabine results of the randomized, prospective, multiceptease |l trial of
’ | P adjuvant chemotherapy with gemcitabirversus observation in

were given concurrently with radiotherapy (delivere patients with resected pancreatic cancer (PC)inJ@icol 26: 2008
to 50.4 Gy via intensity-modulated radiation thefap (May 20 suppl; abstr LBA4504).

followed by 4 cycles of erlotinib and gemcitabine. 4. Neoptolemos JP, Stocken DD, Bassi C, Ghaneh P.vAdju
The median follow-up time was 18.2 months. A Chemotherapy with Fluorouracil plus Folinic Acid @Gemcitabine
summary of their results with clinical charactecst Following Pancreatic Cancer Resection. A RandomiZedtrolled

Trial. JAMA. 0;0(10):1073-1081

5. Regine WF, Winter KA, Abrams RA, Safran H et al
Discussion Fluorouracil vs Gemcitabine Chemotherapy Before ahitier
. . Fluorouracil-Based Chemoradiation Following Resetti of
Factors that were associated with better outcomes pancreatic Adenocarcinoma: A randomized Controfigal. JAMA.

included tumors less than 3 cm, cutaneous reattion 2008;299(9):1019-1026.

erlotinib, and CA 19-9 levels less than 32.3 U/mhe 6. Uesaka K, Fukutomi A, Boku N, Kanemoto H et al. Bamized

authors concluded that their results suggested that phase Il trial of adjuvant chemotherapy with getaigineversus S-1

erlotinib combined with adjuvant chemoradiation and for patients with resected pancreatic cancer (JASPA study). J
. . Clin Oncol 30: 2012 (suppl 34; abstr 145).

chemotherapy provided excellent local disease obntr

: o : 7. Fan KY, Wild AT, Laheru DA, Pawlik TM. Phase Il sty of
with reasonable tolerability. This approach deserve erlotinib combined with adjuvant chemoradiation ah&motherapy

and gradable toxicities are shown in Table 5.

further testing in a phase Il trial. for resectable pancreatic cancer. J Clin Oncol 2812 (suppl 34;
abstr 269).
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