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Background: Three randomised trials (GEST, JACCRO PC-01, and GEMSAP) were conducted to evaluate the efficacy of
gemcitabine plus S-1 (GS) vs gemcitabine alone in patients with advanced pancreatic cancer (PC). In this pooled analysis, the
efficacy and safety of GS vs gemcitabine were evaluated.

Methods: Additional follow-up was conducted and survival data were updated in each study. A total of 770 patients (gemcitabine
389; GS 381) were included in the pooled analysis. The efficacy and safety data were analysed according to disease extent: locally
advanced PC (LAPC) or metastatic PC (MPC).

Results: There were 738 (95.8%) overall survival events. In patients with LAPC (n=193), the median survival was 11.83 months for
gemcitabine and 16.41 months for GS (hazard ratio (HR) =0.708; 95% confidence intervals (Cl), 0.527-0.951; P=0.0220). In patients
with MPC (n=577), the median survival was 8.02 months for gemcitabine and 9.43 months for GS (HR =0.872; 95% Cl, 0.738-1.032;
P=0.1102). The rate of grade 3/4 toxicity (rash and thrombocytopenia in LAPC; rash, diarrhoea, vomiting, and neutropaenia in
MPC) was significantly higher for GS than for gemcitabine.

Conclusions: Gemcitabine plus S-1 is a viable treatment alternative to gemcitabine, which is one of the standard treatments in
patients with LAPC.

Pancreatic cancer (PC) has a poor prognosis. Worldwide, overall survival (OS) attributable to the use of GEM (Berlin et al,

~338000 cases were newly diagnosed in 2012, and more than
330000 patients died from the disease (GLOBOCAN; Ferlay et al,
2014).

Since 1997, gemcitabine (GEM) monotherapy has been a
standard treatment for advanced PC (Burris et al, 1997). For more
than 10 years, various drugs and regimens have failed to prolong

2002; Rocha Lima et al, 2004; Louvet et al, 2005). However, several
regimens have extended GEM-prolonged survival. Compared with
GEM alone, GEM plus capecitabine showed a significant but small
survival benefit for locally advanced PC (LAPC) and metastatic PC
(MPC) patients (Cunningham et al, 2009) and GEM plus erlotinib
improved survival in LAPC and MPC patients (Moore et al, 2007).
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Philip et al (2009) recommended studying patients with MPC
separately from those with LAPC. Despite trials showing survival
benefit of GEM plus erlotinib in a population of LAPC and MPC
patients, the LAP07 trial found no such benefit in LAPC patients
(Hammel et al, 2016). No study has yet reported any survival
benefit of GEM combination chemotherapy for LAPC.

Recent reports indicate that survival was significantly longer
in patients treated with MPC, FOLFIRINOX, and GEM plus nab-
paclitaxel than in patients treated with GEM (Conroy et al, 2011;
Von Hoff DD et al, 2013). As treatment for LAPC, these new
regimens were evaluated in some studies (Stein et al, 2016), not
evaluated in randomised controlled trials. In addition, the ESMO
clinical practice guidelines recommend the use of GEM
monotherapy for LAPC (Ducreux et al, 2015). Moreover, it is
necessary to select patients with a good performance status
because these regimens are more toxic than GEM alone.
Therefore, individual treatment regimens in PC should be
carefully chosen.

S-1, an oral fluoropyrimidine anticancer agent that was
developed in Japan, has been shown to be effective for gastric
and other types of cancer (Sakuramoto et al, 2007; Koizumi et al,
2008; Yamada et al, 2013; Okamoto et al, 2010). In patients with
PC, S-1 was the first drug demonstrated to be non-inferior to GEM
(Ueno et al, 2013). In addition, postoperative adjuvant chemother-
apy with S-1 was shown to significantly prolong OS compared with
GEM (Uesaka et al, 2016).

The results of three randomised controlled clinical trials
comparing the efficacy of S-1 plus GEM (GS) with that of GEM
in patients with PC were reported at the American Society of
Clinical Oncology meeting in 2011. Two trials were randomised
phase II studies: the JACCRO PC-01 (NCT00514163; Ozaka et al,
2012) was conducted by the Japan Clinical Cancer Research
Organization (JACCRO), with response rate (RR) as the primary
end point, and the GEMSAP (UMIN000000498; Nakai et al, 2012),
performed by the GEMSAP study group, with progression-free
survival (PFES) as the primary end point. Regarding the primary
end point of both trials, GS resulted in significantly better
outcomes compared with GEM. The third trial was the GEST, a
phase III study sponsored by Taiho Pharmaceutical Co. Ltd.
(NCT00498225; Ueno et al, 2013). Although the results of this trial
did not demonstrate the superiority of GS over GEM alone in
improving OS (the primary end point), subgroup analyses showed
that GS had favourable hazard ratios (HR) compared with GEM in
subsets of patients with LAPC. A pooled analysis of previously
published data focusing on LAPC has also been reported.
(Yanagimoto et al, 2014).

As mentioned above, it has recently been considered clinically
important to evaluate MPC and LAPC separately. In this pooled
analysis, we followed up patients enroled in the three randomised
controlled studies to update their outcomes and analysed
individual patient data (IPD) in two patient subsets: one with
MPC and one with LAPC.

MATERIALS AND METHODS

Study identification. As stated above, we comprehensively
analysed the results of three trials designed to evaluate GS
compared with GEM in patients with MPC and LAPC, respectively
(Table 1).

Data collection and updating. Survival was additionally followed
up in each trial. Taiho Pharmaceutical Co. Ltd., which was
responsible for managing the GEST data, obtained IPD from the
JACCRO PC-01 and GEMSAP and entered them into a database.
The consolidated data were provided to the Tokyo University of
Science and analysed independently. Data on the following

variables were collected and evaluated: patient characteristics
(sex, age, disease extent (locally advanced vs distant metastasis),
Eastern Cooperative Oncology Group performance status (PS), and
presence or absence of biliary drainage, liver metastasis, peritoneal
metastasis, and lung metastasis); laboratory data before starting
treatment (white blood cell count, haemoglobin level, platelet
count, blood levels of aspartate aminotransferase, alanine amino-
transferase, total bilirubin, creatinine, and C-reactive protein);
tumour marker levels (CEA and cancer antigen 19-9); efficacy data
(OS, PES, and RR); safety data; presence or absence of subsequent
treatment; and type of subsequent treatment.

Decision criteria. To perform a pooled analysis, a coordinating
committee consisting of representatives of the three research
groups and the Tokyo University of Science generated statistical
hypotheses and decision criteria in advance. To avoid the effect of
inflated alpha errors (caused by the multiplicity of tests) on
subgroup analyses of multiple end points, the improvement in OS
associated with GS as compared with GEM monotherapy in
patients with LAPC was designated as the primary end point. The
secondary end points were, respectively, improvement in OS in
patients with MPC and improvement in OS in the entire study
group. In addition, efficacy (PFS and RR), safety, and other
subgroup analyses were performed to comprehensively evaluate the
efficacy and safety of GS.

If the primary end point was met and then efficacy (HR and
absolute gains (OS/PFS), RR), safety, and heterogeneity results
were totally clinically acceptable, the committee would judge GS to
be a treatment option for LAPC. If the secondary end points were
met and then efficacy (HR and absolute gains (OS/PFS), RR),
safety, and heterogeneity results were totally clinically acceptable,
the committee would judge GS to be a possible valuable treatment
and a valiant treatment for further evaluation in clinical trials for
evaluated population.

Statistical analysis. In the pooled analysis, the efficacy and safety
analysis populations were the same as those in each study. Overall
survival was defined as the time from study enrolment to death
from any cause. Progression-free survival was defined as the time
between study enrolment and progression of disease or death from
any cause if the patient died without confirmation of disease
progression, whichever came first. Post-progression survival (PPS)
as post hoc analysis was defined as the time from PFS event to
death from any cause. Patients who have died without confirmed
progression have been dealt with censored in day 0. Response
was assessed according to the Response Evaluation Criteria in
Solid Tumours (RECIST), version 1.0. AEs were assessed according
to the Common Terminology Criteria for Adverse Events,
version 3.0.

The efficacy of GS relative to that of GEM alone was analysed
using a Cox proportional hazards model stratified by study with
a treatment group as the only covariate to estimate HRs with
95% Cls and P-values. Heterogeneity among the three studies
was also evaluated using the Wald test. Survival rate was
estimated by the Kaplan-Meier method. Progression-free
survival was analysed in a similar manner to OS. Response rate
was calculated on the basis of the rates of CR and PR in patients
with measurable lesions. The Fisher’s exact test was used to
compare the treatment groups, and the Wilcoxon rank-sum test
was used for ordinal data. All statistical analyses were performed
using SAS version 9.3 (SAS Institute Inc., Cary, NC, USA).

Each contributing study received approval from the appropriate
institutional review board/ethics committee. All participants
provided written informed consent. The need for ethical approval
and individual informed consent for this pooled analysis were
judged by each contributing study group according to the Ethical
Guidelines for Epidemiological Research by the Japanese
Government.
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RESULTS

The pooled analysis included 777 patients from the three studies
(Table 1). Further details are available in the respective reports
(Nakai et al, 2012; Ozaka et al, 2012; Ueno et al, 2013). In the GS
group, seven patients (three ineligible and four not treated) were
excluded from the efficacy analysis. The remaining 770 patients
(full analysis set) were included in the efficacy analysis. Safety was
evaluated after excluding 15 patients (five from the GEM group
and 10 from the GS group) who did not receive the assigned
treatment (Figure 1). OS was confirmed in 738 (95.8%) patients.

The demographic and patient characteristics were similar between
the treatment groups (Table 2).

Efficacy. In patients with LAPC, the HR for OS in the GS group
relative to the GEM group, the median survival in the GEM group,
and median survival in the GS group were 0.708 (95% CI,
0.527-0.951, P=0.0220; Figure 2), 11.83 months (95% CI,
9.99-14.59), and 16.41 months (95% CI, 13.54-20.01), respectively
(Figure 3A). In patients with MPC, they were 0.872 (95% CI,
0.738-1.032; P=0.1102), 8.02 months (95% CI, 7.26-8.77), and
9.43 months (95% CI, 8.15-10.25; Figure 3B). The interaction
P-value in (LAPC/MPC) was 0.2846. In the entire study group,

Table 1. Characteristics of the trials

Study GEST JACCRO PC-01 GEMSAP
Country Japan, Taiwan Japan Japan
Study design Phase IlI r-Phase Il r-Phase |l

Primary end point Overall survival

Response rate Progression-free survival

Treatment schedule for GEM GEM 1000 mg m~2?, days 1, 8.15. 1

course (4 weeks)

GEM 1000mgm 2, days 1, 8.15. 1
course (4 weeks)

GEM 1000mgm~2, days 1, 8.15. 1
course (4 weeks)

GEM 1OOOmgm’2, days 1, 8.
S-1 65mgm 2, days 1-14.
One course (3 weeks)

Treatment schedule for GS

GEM 1000 mgm ~2, days 1, 15.
S-1 80mgm ~?, days 1-14.
One course (4 weeks)

GEM ’IOOOmgm’z, days 1, 8.
S-1 80mgm 2, days 1-14.
One course (3 weeks)

Major eligibility criteria No prior chemotherapy, locally advanced
or metastatic pancreatic cancer, age >20

(amended age 20-80), PS 0-1

No prior chemotherapy, locally advanced

measurable lesions, age 20-80, PS 0-2

No prior chemotherapy, locally
advanced or metastatic pancreatic
cancer, age 20-80, PS 0-2

or metastatic pancreatic cancer,

Accrual period July 2007 to October 2009

March 2007 to August 2010 July 2006 to February 2009

Number of sites 75

16 6

Number of registered patients 554 (277/277)

(GEM/GS)

117 (59/58) 106 (53/53)

Main efficacy data (GEM/GS)?

events

Response rate (%) 13.3/29.3 6.8/28.3 9.4/18.9
Median progression-free 4.1/5.7 3.78/6.15 3.6/5.4
survival (months)

Median survival time (months) 8.8/10.1 8.0/13.7 8.8/13.5
Number of overall survival 472 87 100

®Data are publication-based (not up to date).

Abbreviations: GEM = gemcitabine; GS = gemcitabine plus S-1; JACCRO = Japan Clinical Cancer Research Organization; PS = performance status.

Randomised (n=777)

(GEST: 554 (834 *1); JACCRO: 117; GEMSAP: 106)

Allocated to receive GEM (n=389)
(GEST: 277; JACCRO: 59; GEMSAP: 53)

Efficacy analysis population (n=389)
(GEST: 277; JACCRO: 59; GEMSAP: 53)

Safety analysis population (n=384)
(GEST: 273; JACCRO: 59; GEMSAP: 52)

Excluded from analysis (n=5)
Not treated
(n=5; GEST: 4; GEMSAP: 1)

Allocated to receive GS (n=388)
(GEST: 277; JACCRO: 58; GEMSAP: 53)

Efficacy analysis population (n=381)
(GEST: 275; JACCRO: 53; GEMSAP: 53)
Excluded from analysis (n=7)
Ineligible (n=3; GEST: 2; JACCRO: 1)
Not treated *2 (n=4; JACCRO: 4)

I
Safety analysis population (n=371)
(GEST: 267; JACCRO: 53; GEMSAP: 51)

Excluded from analysis (n=10)
Not treated *2
(n=10; GEST: 8; GEMSAP: 2)

*1 The GEST trial was a three-arm study (GEM, S-1, GS); 280 patients were assigned to receive S-1
*2 The efficacy and safety analysis populations were the same as those in each study.

Figure 1. CONSORT diagram.
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they were 0.823 (95% CI, 0.712-0.952; P=10.0085), 8.74 months
(95% CI, 7.89-9.23), and 10.48 months (95% CI, 9.59-11.70;
Supplementary Table S1).

Progression-free survival was confirmed in 741 (96.2%) patients.
In patients with LAPC, the HR for PFS in the GS group relative to
the GEM group, the median PES in the GEM group, and the

Table 2. Demographic and baseline characteristics of patients

A GEM (n=389) GS (n=381)
Characteristic n (%) n (%) P
Sex
Male 238 (61.2) 232 (60.9) 0.94122
Female 151 (38.8) 149 (39.1)

Age (years)

<65 187 (48.1) 194 (50.9) 0.4710°
>65 202 (51.9) 187 (49.1)

PS

0 258 (66.3) 247 (64.8) 0.7024°
1 128 (32.9) 133 (34.9)

2 3(0.8) 1(0.3)

Disease stage

Locally advanced 97 (24.9) 96 (25.2) 0.9340?
Metastatic 292 (75.1) 285 (74.8)

Biliary drainage

No 275 (70.7) 284 (74.5) 0.2060°
Yes 103 (26.5) 85 (22.3)

No data 11 (2.8) 12 (3.2)

Target lesion

No 36 (9.3) 33(8.7) 0.8018%
Yes 353 (90.7) 348 (91.3)

Liver metastasis

No 224 (57.6) 215 (56.4) 0.77112
Yes 165 (42.4) 166 (43.6)

Peritoneal metastasis

No 339 (87.1) 341 (89.5) 0.3154*
Yes 50 (12.9) 40 (10.5)

Lung metastasis

No 379 (97.4) 364 (95.5) 0.1734
Yes 10 (2.6) 17 (4.5)

Abbreviations: GEM = gemcitabine; GS = gemcitabine plus S-1; PS = performance status.
Fisher exact test.

bWilcoxon test.

median PFS in the GS group were, respectively, 0.597 (95% CI,
0.441-0.808; P=0.0008; Supplementary Figure S1), 5.78 months
(95% CI, 4.44-6.97), and 11.76 months (95% CI, 8.05-12.71). In
patients with MPC, they were 0.668 (95% CI, 0.564-0.790;
P<0.0001), 3.01 months (95% CI, 2.46-3.94), and 5.36 months
(95% CI, 4.44-5.68). In the entire study group, they were
0.655 (95% CI, 0.566-0.758, P<0.0001), 3.81 months (95% CI,
3.02-4.37), and 5.78 months (95% CI, 5.36-6.74; Supplementary
Table S1).

The median PPS in the GEM group and GS group were,
respectively, 4.90 (95% CI, 3.75-5.85) months and 3.81 (95% CI,
2.73-6.05) months in LAPC patients, and 4.01 (95% CI, 3.12-4.63)
months and 3.12 (95% CI, 2.76-3.68) months in MPC patients.

The RR was significantly higher in the GS group than in the
GEM group for each subgroup (Supplementary Table S2).

Safety. In this study, AEs were separately tabulated for patients
with LAPC and those with MPC (Table 3). Overall, the incidences
of AEs tended to be higher in the GS group than in the GEM
group. The incidences of the following grade 3 or higher AEs were
significantly higher in the GS group: rash and thrombocytopaenia
in patients with LAPC and rash, diarrhoea, vomiting, and
neutropaenia in patients with MPC (P<0.05).

Second-line treatment. Among patients with LAPC, 62.9%
(n==61) of the GEM group and 65.6% (n=63) of the GS group
and, among patients with MPC, 68.8% (n=201) of the GEM
group and 61.1% (n=174) of the GS group received second-line
treatment.

In the GEM group, the main second-line treatments in patients
with LAPC and those with MPC were, respectively, GEM-based
regimens in 20.6% (n =20) and 11.6% (n = 34), S1-based regimens
in 34.0% (n=33) and 43.8% (n=128), GS in 6.2% (n=6) and
10.6% (n=31), chemoradiation or radiation in 0.0% (n=0) and
1.0% (n=3), and surgical therapy in 1.0% (n=1) and 1.0%
(n=3). The crossover rate, reflecting regimens including S-1 as the
second-line chemotherapy, was 40.2% (n=39) in patients with
LAPC and 54.5% (n=159) in patients with MPC.

In the GS group, the main second-line treatments in patients
with LAPC and those with MPC were, respectively, GEM-based
regimens in 33.3% (n =32) and 22.5% (n = 64), S1-based regimens
in 12.5% (n=12) and 7.4% (n =21), GS in 9.4% (n=9) and 18.2%
(n=52), chemoradiation or radiation in 8.3% (n=38) and 1.8%
(n=15), and surgical therapy in 1.0% (n=1) and 0.4% (n=1).

Subgroup 19" HR:(%%C') HR 95% Cl hetgfj;;;“y
Locally advanced Total 193 '—O—ﬂ 0.708 0.527 — 0.951
GEST 134 —— 0.731 0514 — 1.038
JACCRO 31 .—0——. 0.673 0.319 — 1.422 0.946
GEMSAP 28 n—o——| 0.639 0.289 — 1.413
Metastatic Total 577 —o— 0.872 0.738 — 1.032
GEST 418 —— 0.963 0.792 — 1.170
JACCRO 81 —— 0.558 0.351 — 0.888 0.094
GEMSAP 78 —— 0.784 0497 — 1.236
ALL Total 770 ol 0823 0712 - 0.952
GEST 552 1 0.892 0.753 — 1.058
JACCRO 112 —— 0.624 0.423 — 0.921 0.185
GEMSAP 106 —o— 0.708 0.477 — 1.050
GS better (I) 0?5 ; 1?5 GEM better

Figure 2. Cox's proportional hazards model and test for heterogeneity (OS).
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A
— GEM (n=97): 11.83 months (95%Cl: 9.99-14.59)
1.00 (n=96): 16.41 months (95%Cl: 13.54-20.01)
GS vs. GEM: Hazard ratio
HR=0.708 (95%Cl: 0.527-0.951)
0.75 P=0.0220
=
% Median follow-up: 14.03 months
< 050 OS events: 181 (93.8%)
o
0.25
O'OO T T T T
0 6 12 18 24 30 36 42 48 54 60
No. at risk Months

GEM 97 75 47 32 17 5 3 1
GS 96 85 65 43 24 14 5 2 2

B

— GEM (n=292): 8.02 months (95%Cl: 7.26-8.77)
(n=285): 9.43 months (95%Cl: 8.15-10.25)

1.00 1+,
GS vs. GEM: Hazard ratio
HR=0.872 (95%CI: 0.738-1.032)
0.75 P=0.1102
=
% Median follow-up: 8.48 months
< 050 0S events: 557 (96.5%)
o
0.25
11l
o0y =
0 6 12 18 24 30 36 42 48 54 60
No. at risk Months

GEM 292 184 82 41 19 9 4 1
GS 285 205 102 44 27 11 6 2 2 1

Figure 3. The Kaplan-Meier plot for overall survival in patients with
locally advanced pancreatic cancer (A) and patients with metastatic
pancreatic cancer (B).

DISCUSSION

In our pooled analysis, we showed that GS has survival benefit
compared with GEM in LAPC patients (HR=0.708; P=0.0220)
but not in MPC (HR =0.872; P=10.1102). The additional follow-
up resulted in more mature OS data for 95.8% of the analysis set.
Both treatment groups had similar background characteristics. As
the comparability was maintained, a pooled analysis was
considered appropriate.

Another oral fluoropyrimidine, capecitabine, was evaluated in
LAPC and MPC patients. The combination of GEM plus
capecitabine had significantly more survival benefit than GEM
alone, with HR of 0.86 in meta-analysis of two Phase III studies.
However, this benefit was not reported for LAPC and MPC
separately. In this pooled analysis, GS conferred survival benefit
over GEM, with HR of 0.823 in the entire study population.
Gemcitabine plus S-1 might have the comparable efficacy to GEM
plus capecitabine in the entire population.

It remains unclear why LAPC patients (vs MPC patients) had a
better HR for OS. The difference in the median PFS between the
GS and GEM groups was ~ 6 months longer in LAPC patients and
~2 months longer in MPC patients, while the median PPS was
only 1 month shorter in the GS group than in the GEM group in
both LAPC and MPC patients. The proportion of patients who
underwent any subsequent treatments was similar between MPC
and LAPC patients. The proportion of patients receiving
subsequent surgery and radiotherapy was very low in both

treatment groups in LAPC patients. Therefore, this survival benefit
in GS for LAPC patients might largely be attributed to the better
PFES of those receiving GS treatment.

In LAPC, there was a significant PFS benefit of GS vs GEM and
a significantly higher RR in patients treated with GS than those
treated with GEM. Furthermore, it was reported that postoperative
adjuvant chemotherapy with S-1 (compared with GEM) signifi-
cantly increased OS and relapse-free survival in patients with
resected PC (Uesaka et al, 2016). Therefore, the addition of S-1 to
GEM may extend control to new metastatic lesions, especially in
those with LAPC. The higher RR and control of new metastatic
lesions might explain why GS increased PFS in LAPC patients.

In MPC, GS failed to confer a survival benefit over GEM for two
possible reasons. One reason might be the intensity of chemother-
apy for MPC. The HRs for the secondary end point of OS were
rather inconsistent and slightly heterogeneous among the three
studies (P=0.094; Figure 2). The three studies in our analysis
enroled the majority of patients at about the same time in Japan,
used similar eligibility criteria, and contained a GEM control arm
receiving the same regimen. However, the GS regimens differed
slightly between the three studies (Table 1). The initial dose of S-1
was the standard dose (80 mgm — 2 per day) in the JACCRO PC-01
and GEMSAP and 15mgm ™ lower than the standard dose
(65mgm > per day) in the GEST. All three studies used the same
standard dose of GEM (1000 mgmfz) but on different adminis-
tration schedules. Among the three GS regimens, the JACCRO PC-
01 regimen was the most potent, and seemed to be the most
effective means for improving OS (Figure 2). FOLFIRINOX, a
potent four-drug intense combination regimen, and GEM plus
nab-paclitaxel, comprising a full-dose GEM plus nab-paclitaxel,
were more effective than GEM alone in MPC patients (Conroy
et al, 2011; Von Hoff et al, 2013). These findings suggest that first-
line treatment with more potent regimens may be required in MPC
therapy. Dose reduction of S-1 from the standard dose and the
modification of the GEM administration schedule may influence
the efficacy of GS in MPC. A second reason might be the impact of
subsequent treatment. In our study, the proportion of MPC
patients who underwent subsequent treatment differed between
those treated with GEM (68.8%) and those treated with GS
(61.1%). The total proportion of patients who received GEM-based
and Sl-based chemotherapy differed between the GEM arm
(66.0%) and GS arm (48.1%). When the three studies in this pooled
analysis were conducted, FOLFIRINOX and nab-paclitaxel were
not available and GEM and S-1 (5-FU) were the active second-line
chemotherapies for PC in Japan and Taiwan. Therefore, sub-
sequent treatment most likely contributed to the survival benefit in
MPC patients treated with GEM.

On the basis of certain AEs (rash, diarrhoea, and vomiting), GS
(compared to GEM) had a less favourable safety profile. Although
no patient-reported outcomes were collected, these non-haemato-
logical toxicities might decrease the QOL in the GS arm. In this
analysis, AEs were separately evaluated in patients with LAPC and
those with MPC. Although the duration of treatment was longer in
patients with LAPC, AEs in patients with LAPC were not markedly
increased. These findings may indicate that toxicity accumulation
in each treatment group is low.

Our pooled analysis has some limitations. First, it included
two randomised phase II studies and only one phase III study.
However, only IPD from these three studies comparing GEM
and GS was available when the pooled analysis study committee
was formed. Second, the number of LAPC patients in this
analysis was small. However, there was no heterogeneity in
pooled HRs for OS (the primary end point) across the three
trials (P=0.946) in LAPC patients (Figure 2). Therefore, the
primary end point of OS was consistent among the three studies.
Third, although the subgroup (LAPC/MPC) showed a little
interaction between GS and GEM, the observed efficacy (HR and
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Table 3. Adverse events (locally advanced/metastatic)

' GEM (n=2384) 1 GS (n=371) !
Local (n=96) Metastatic (n=288) Local (n=95) Metastatic (n=276) P? (Gr. >3)

Any Gr. >3 Any Gr. >3 Any Gr. >3 Any Gr. >3 Local Meta
Fatigue 44.8 4.2 42.4 4.2 54.7 3.2 58.0 4.7 1.000 0.839
Rash 21.9 0 23.6 0.7 46.3 7.4 37.7 4.0 0.007 0.011
Anorexia 52.1 6.3 54.5 8.0 55.8 9.5 62.7 7.2 0.434 0.754
Diarrhoea 16.7 2.1 17.4 0.3 43.2 4.2 31.2 4.0 0.444 0.003
Nausea 36.5 1.0 37.5 1.7 48.4 53 47.5 3.6 0.118 0.196
Vomiting 19.8 0 24.7 0.7 26.3 3.2 28.6 3.3 0.121 0.033
Pneumonitis 3.1 1.0 1.4 1.4 2.1 1.1 2.5 1.1 1.000 1.000
Neutropaenia 72.9 49.0 58.7 33.3 80.0 61.1 75.7 55.8 0.110 <0.001
Haemoglobin 82.3 14.6 75.0 11.8 88.4 17.9 79.7 14.1 0.562 0.452
Platelets 77.1 7.3 70.8 9.4 74.7 16.8 71.7 14.5 0.048 0.069
Abbreviations: GEM = gemcitabine; GS = gemcitabine plus S-1; Gr. = Grade.
Fisher’s exact test.

absolute gains) of GS compared with GEM in LAPC was
clinically important (Cherny et al, 2015). Fourth, all patients
enroled in these studies were ethnically East Asian, from Japan
and Taiwan. It was reported that the pharmacokinetics and
pharmacodynamics of S-1 might be different between European
and East Asian patients, and that grade 3 or 4 gastrointestinal
toxicities were more common in European patients than in East
Asian patients (Chuah et al, 2011). Therefore, the GS dose and
schedule might need to be more carefully adjusted in European
patients.

Finally, compared with GEM, GS in the entire study population
was associated with better OS and PFS. However, given the
difference in GS efficacy between LAPC and MPC patients and
given the degree of absolute gains of efficacy, we concluded that OS
and PES should be separately assessed for LAPC and MPC and
might not be a possible valuable treatment in the entire study
population.

In conclusion, GS should be considered a viable treatment
alternative to GEM, which is one of the standard treatments in
patients with LAPC. The results of our analysis reconfirmed that
outcome depends on whether patients have LAPC or MPC.
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