Cancer Chemotherapy and Pharmacology (2019) 83:867-874
https://doi.org/10.1007/500280-019-03802-9

ORIGINAL ARTICLE q

Check for
updates

A study of second-line irinotecan plus cisplatin vs. irinotecan alone
in platinum-naive patients with early relapse of gastric cancer
refractory to adjuvant S-1 monotherapy: exploratory subgroup
analysis of the randomized phase 1l TRICS trial

Kazuhiro Nishikawa'® - Kenta Murotani? - Kazumasa Fujitani? - Hitoshi Inagaki® - Yusuke Akamaru® -
Shinya Tokunaga® - Masakazu Takagi’ - Shigeyuki Tamura® - Naotoshi Sugimoto® - Tadashi Shigematsu'® -
Takaki Yoshikawa'" - Tohru Ishiguro'? - Masato Nakamura'? - Hiroko Hasegawa'# - Satoshi Morita'> -
Yumi Miyashita'® - Akira Tsuburaya'’ - Junichi Sakamoto'® - Toshimasa Tsujinaka'®

Received: 15 October 2018 / Accepted: 22 February 2019 / Published online: 26 February 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Backgrounds Many patients with gastric cancer relapse during or early after adjuvant chemotherapy. The standard treatment
for early relapse patients is a second-line chemotherapy (SLC) based on irinotecan, taxanes, or a platinum-based chemo-
therapy. The platinum-containing biweekly irinotecan plus cisplatin (IRI/CDDP) combination was assumed to be promising
in several reports of clinical trials as SLC. TRICS trial, a randomized phase III study of IRI/CDDP vs. IRI in platinum-naive
gastric cancers refractory to S-1 monotherapy, revealed that both irinotecan-based chemotherapies were effective and well
tolerated.

Methods This study analyzed 108 patients in the TRICS trial who experienced early relapse. Patients receiving IRI/CDDP
(IRL, 60 mg/m?; CDDP, 30 mg/m?, q2w) versus IRI (150 mg/m?, q2w) were compared regarding overall survival (OS),
progression-free survival (PFS), overall response rate (ORR), and safety.

Results The OS was 14.0 (95% confidence interval [CI]: 11.0-21.2) and 14.0 (95% CI: 10.7-16.5) months for IRI/CDDP
and IRI, respectively (hazard ratio [HR]: 0.782; 95% CI: 0.515-1.188, P =0.249). No significant differences were observed
for PFS (5.0 vs. 4.5 months, respectively; HR: 0.802; 95% CI: 0.543-1.185, P=0.268) or ORR (19.6% [95% CI: 9.4-33.9%]
vs. 23.3% [95% CI: 11.8-38.6%], respectively). The incidence of grade 3—4 anemia was higher for IRI/CDDP than for IRI
(20% vs. 0%, respectively; P=0.0006).

Conclusion Our study showed no significant survival differences between IRI/CDDP and IRI in platinum-naive patients
who relapsed during or within 6 months after S-1 adjuvant therapy; therefore, IRI may be a good option in this population.
Clinical trial information UMIN 000002571.

Keywords Advanced gastric cancer - Second-line chemotherapy - Biweekly irinotecan plus cisplatin (IRI/CDDP) - Early
relapse - S-1 adjuvant therapy

Introduction

S-1 monotherapy has been considered the standard adju-
vant treatment after curative gastrectomy in stage II or III
gastric cancer patients in Japan [1]. However, many patients
relapse during or early after adjuvant chemotherapy [2, 3].
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Exploratory analysis of the ACTS-GC trial showed that 160
out of 515 patients experienced recurrence after adjuvant S-1
chemotherapy within 5 years after surgery, and 121 (75.6%)
patients received chemotherapy after recurrence [3]. These
findings indicate the need for effective treatment options for
early relapse after S-1 adjuvant chemotherapy. It is common
practice to administer second-line chemotherapy (SLC) not
only to patients with advanced gastric cancer (AGC) after
failure of first-line chemotherapy, but also to patients with
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gastric cancer that recurs during or within 6 months after
completion of adjuvant chemotherapy [4-6].

Patients with early relapse after adjuvant therapy some-
times undergo SLC regimens with irinotecan or taxanes
[4-6]. Also, the standard treatment for early relapse after
adjuvant chemotherapy with fluoropyrimidines alone is
considered to be platinum-based chemotherapies, such as
XP, CapeOX, and FOLFOX [7-9]. However, there are few
reports on the efficacy of platinum-based chemotherapy in
this setting. As a result, it is not known whether to prefer-
entially administer SLC regimens (irinotecan, taxanes) or
platinum-based regimens in these cases. Treatment with
irinotecan plus cisplatin may combine the strengths of both
approaches.

Recently, the TRICS trial was conducted to compare the
efficacy and safety of biweekly irinotecan (60 mg/m?) plus
cisplatin (30 mg/mz) (IRI/CDDP) with biweekly irinotecan
(150 mg/m?) (IRI) in platinum-naive patients with AGC
refractory to S-1 monotherapy [10]. Both irinotecan-based
chemotherapies resulted in favorable long-term survival and
were generally well tolerated. However, there was no signifi-
cant difference in overall survival (OS) between IRI/CDDP
and IRI monotherapy in patients with progressive AGC pre-
viously treated with S-1 monotherapy (median survival 13.9
vs. 12.7 months, respectively).

Therefore, in this exploratory subgroup study of the
TRICS trial, we compared the effects of IRI/CDDP and IRI
in platinum-naive patients who developed recurrence dur-
ing or early after completion of adjuvant therapy with S-1.

Patients and methods
Patients

A total of 168 patients were enrolled in the TRICS trial
between July 2007 and December 2011. The design, inclu-
sion/exclusion criteria, treatment procedure, and other
information concerning the TRICS trial have been previ-
ously reported [10]. 5 of the 168 patients refused to undergo
treatment before the start of the assigned treatment. Of the
remaining 163 patients, we analyzed 108 who had developed
early relapse. Early relapse patients were defined as patients
who developed recurrence during adjuvant chemotherapy
or within 6 months after the completion of adjuvant chemo-
therapy. Patients with early recurrence after adjuvant therapy
following RO resection for Stage IV disease (n=2) or R1
resection for positive peritoneal cytology (CY1) (n=>5) were
included in this analysis.

The trial was conducted in accordance with the Decla-
ration of Helsinki and registered with UMIN-CTR, UMIN
000002571. All patients provided written informed con-
sent after having been informed about the purpose and
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investigational nature of the study. The institutional review
boards or ethics committees of all participating centers
reviewed and approved the protocol.

Study design and statistical methods

Comparisons of IRI/CDDP with IRI in early relapse groups
were made based on the following efficacy endpoints:
OS, progression-free survival (PFS), overall response rate
(ORR), and adverse events. OS and PFS curves were con-
structed as time-to-event plots using the Kaplan—Meier
method and were compared using the log-rank test, and haz-
ard ratios (HRs) were estimated by Cox regression models.
The ORR was analyzed in patients with at least one measur-
able lesion at baseline using Response Evaluation Criteria
in Solid Tumors (RECIST 1.0), and was calculated as the
best response in terms of complete response (CR) + partial
response (PR) at any evaluation time. The disease control
rate (DCR) was calculated as the best response in terms
of CR + PR + stable disease (SD) at any evaluation time.
We used Fisher’s exact test to compare the ORR and DCR
between the two treatment groups, and a logistic regression
model to assess the interaction between the ORR and DCR
in both groups. The confidence coefficient for the confi-
dence interval (CI) of the median OS, HR, ORR, and DCR
was set to 95% (P <0.05). Adverse events were evaluated
using the Common Terminology Criteria for Adverse Events
(CTCAE) version 3.0. All clinical data were held centrally at
the data center of the Epidemiological & Clinical Research
Information Network (ECRIN), a non-profit organization,
and analyzed using SAS for Windows version 9.3 (SAS
Institute, Cary, NC, USA).

Results
Patient characteristics

In total, 108 patients were considered eligible for this eval-
uation. The initial patient characteristics between the two
arms were well matched (Table 1). 55 patients (51%) were
allocated to the IRI/CDDP arm and 53 (49%) to the IRI arm.

Survival

The median OS was 14.0 (95% CI: 11.0-21.2) months in the
IRI/CDDP arm and 14.0 (95% CI: 10.7-16.5) months in the
IRI arm (Fig. 1). Thus, IRI/CDDP combination therapy did
not significantly reduce the risk of death compared with IRI
monotherapy (HR: 0.782; 95% CI: 0.515-1.188, P=0.249).
Similarly, no difference was observed in the median PFS
(5.0 vs. 4.5 months, respectively; HR: 0.802; 95% CI:
0.543-1.185, P=0.268; Fig. 2).
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Table 1 Patient characteristics

Eligible patients n=108 IRI/CDDP IRI P value
No. of patients 55 (51%) 53 (49%)
Age
Median (range) 66 (36-77) 66 (35-79) 1.0000
Gender 0.4710
Male 46 (84%) 41 (77%)
Female 9 (16%) 12 23%)
ECOG PS 0.7762
0 47 (85%) 47 (89%)
1 8 (15%) 6 (11%)
Comorbidity 0.5254
Yes 14 (25%) 17 (32%)
No 41 (75%) 36 (68%)
Past medical history 1.0000
Yes 16 (29%) 15 (28%)
No 39 (711%) 38 (72%)
Histology 0.1230
Intestinal 33 (60%) 23 (42%)
Diffuse 22 (40%) 30 (58%)
Measurable disease 0.8035
Yes 46 (84%) 43 (81%)
No 9 (16%) 10 (19%)
No. of involved organs 0.2982
1 34 (62%) 36 (68%)
2 17 (31%) 15 (28%)
>2 5 (9%) 1 (2%)
Site of metastasis® 0.9641
Lymph node 25 (45%) 28 (53%)
Peritoneum 16 (29%) 15 (28%)
Liver 11 20%) 15 (28%)
Lung 4 (T%) 5 (9%)
Bone 1 2%) 2 (4%)

IRI irinotecan, IRI/CDDP irinotecan plus cisplatin, ECOG Eastern
Cooperative Oncology Group, PS performance status

#Patients can be included in more than one category

Response

Of the 55 patients in the IRI/CDDP group, 46 of whom
had measurable disease, 3 achieved CR, 6 achieved PR,
and 24 achieved SD. Of the 53 patients in IRI group,
43 of whom had measurable disease, 1 achieved CR, 9
achieved PR, and 19 achieved SD. The ORR was 19.6%
(95% CI: 9.4-33.9) in the IRI/CDDP arm and 23.3% (95%
CI: 11.8-38.6) in the IRI arm (Table 2). The DCR was
71.7% (95% CI: 56.5-84.0%) in the IRI/CDDP arm and
67.4% (95% CI: 51.5-80.9%) in the IRI arm (Table 2). No
significant difference was observed between arms in either
the ORR (P =0.797) or the DCR (P=0.818).

Adverse events

The proportions of patients who developed any type of
toxicity are shown (Table 3). The incidence of grade 3—4
adverse events was low in both arms. No deaths resulted
from toxicity. The IRI/CDDP arm showed significantly
higher grade 3—4 anemia than the IRI arm (20% vs. 0%,
respectively; P=0.0006). Leukopenia and thrombocytope-
nia of any grade were more frequently observed in the IRI/
CDDP arm, whereas diarrhea and increased levels of serum
total bilirubin and serum C-reactive protein were more com-
mon in the IRT arm.

Compliance

The median number of courses was five (range, 1-31) in
the IRI/CDDP arm and seven (range, 1-39) in the IRI arm
(P=0.183). Treatment delays occurred more frequently
in the IRI/CDDP arm (35/55 [64%] vs. 23/53 [43%];
P=0.0531). The most common reason for discontinuation
was disease progression in both the IRI/CDDP and IRI arms
(30/55 [55%] vs. 42/53 [79%], respectively; P=0.0081).

Post-protocol therapy

Post-protocol therapy was administered in 72% (39/54) and
78% (40/51) of patients in the IRI/CDDP and IRI arms,
respectively (P =0.504). There was no significant difference
between arms in the specific regimens selected.

Discussion

This exploratory subgroup study of the randomized phase
IIT TRICS trial focused on platinum-naive patients with
AGC who showed recurrence during or early after comple-
tion of adjuvant therapy, and is the first report comparing
the efficacy and safety of IRI/CDDP and IRI in this popu-
lation. Our study did not show that IRI/CDDP combina-
tion therapy was superior to IRI monotherapy (HR: 0.782;
95% CI: 0.515-1.188, P=0.249), but both regimens dem-
onstrated favorable long-term survival (OS 14.0 vs. 14.0
months, respectively; PFS 5.0 vs. 4.5 months, respectively).
The response rates were favorable given the second-line set-
ting (ORR 19.6% vs. 23.3%, respectively). The incidence of
grade 3—4 adverse events was low in both arms.

Biweekly IRI/CDDP combination therapy was developed
to reduce IRI-associated diarrhea and febrile neutropenia
by decreasing the dose of IRI [11, 12]. This treatment pre-
viously showed promising efficacy and a manageable tox-
icity profile [12]. Moreover, Higuchi et al. reported that
biweekly IRI/CDDP significantly prolonged PFS (HR:
0.68) compared with IRI, but did not demonstrate an overall
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Fig. 1 Kaplan—Meier curves for
overall survival (OS) by treat-
ment group
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survival benefit (HR: 1.00) in 130 patients with metastatic
or recurrent gastric cancer that progressed after S-1-based
first-line chemotherapy [6]. In their study, the incidence of
grade 3 or worse adverse events did not differ between the
two groups. Serum creatinine elevation of any grade was
more common in the IRI/CDDP group than the IRI group
(25% vs. 8%, respectively; P=0.009), but the opposite was
true for diarrhea of any grade (17% vs. 42%, respectively;
P=0.002). This study showed similar efficacy and toxicity
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profiles as the study of Higuchi et al., especially concerning
the incidence of diarrhea (IRI/CDDP, 24% vs. IRI, 45%;
P=0.0254). Consequently, the combination of IRI/CDDP
may be a reasonable alternative as a SLC to replace IRI
monotherapy.

An exploratory analysis of the ACTS-GC trial showed
that in a subpopulation of patients with a recurrence-free
interval (RFI) < 6 months, the median times from recurrence
to death were 13.4 months and 6.8 months in patients whose
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Table 2 Responses

IRI/CDDP IRI (n=43) P value
(n=46)
CR 3
PR 6 9
SD 24 19
PD 9 12
NE 4 2
RR (CR, PR) 19.6% 23.3% 0.7971
95% CI (9.4— 95% CI (11.8-
33.9%) 38.6%)
DCR (CR, PR, 71.7% 67.4% 0.8179
SD) 95% CI (56.5— 95% CI (51.5—
84.0%) 80.9%)

CI confidence interval, CR complete response, DCR disease control
rate, NE not evaluable, PD progressive disease, PR partial response,
RR response rate, SD stable disease

regimens did or did not include S-1, respectively [3]. In a
retrospective analysis of this same subpopulation by Shi-
tara et al., S-1 plus cisplatin was not shown to be effective
in patients with recurrent gastric cancer, especially those

with an RFI of < 6 months after adjuvant S-1 chemotherapy
[13]. In their report, patients with an RFI of <6 months had
a significantly lower ORR (5.0% vs. 37.5%, respectively),
shorter PFS (2.3 vs. 6.2 months, respectively), and shorter
OS (7.3 vs. 16.6 months, respectively) than patients with an
RFI of >6 months.

Two prospective studies evaluated capecitabine plus cis-
platin (XP) chemotherapy specifically in patients who failed
adjuvant chemotherapy. First, a phase II study evaluated
the efficacy of XP in 32 patients with gastric cancer that
recurred before or after 6 months after adjuvant chemother-
apy with doxifluridine or 5-fluorouracil (5-FU)-containing
regimens [8]. This trial compared 13 patients with an RFI
of > 6 months and 19 with an RFI <6 months, and dem-
onstrated that response rates (39% vs. 21%, respectively;
P =0.427), time-to-treatment failure (8.3 vs. 5.4 months,
respectively; P=0.072), and OS (14.1 vs. 9.3 months,
respectively; P=0.075) were higher in patients with an
RFI > 6 months, although the differences were not statisti-
cally significant. Second, a single-arm phase II trial (XParTS
I) evaluated the efficacy of XP treatment in 40 AGC patients
who relapsed during or within 6 months after S-1-contain-
ing adjuvant chemotherapy [14]. This trial showed that XP

Table 3 Adverse events

IRI/CDDP (n=55) IRI (n=53) P-value

Any grade >G3 Any grade >G3 Any grade >G3

n (%) n (%) n (%) n (%)
Leukopenia 48 (87%) 6 (11%) 34 (64%) 4 (8%) 0.0066 0.7422
Neutropenia 42 (76%) 20 (15%) 32 (60%) 13 (9%) 0.0976 0.2134
Anemia 52 (95%) 11 (20%) 51 (96%) 0 (0%) 1.0000 0.0006
Thrombocytopenia 23 (42%) 1 (2%) 11 21%) 0 (0%) 0.0231 1.0000
Febrile neutropenia 0 (0%) 0 (0%) 1.0000
AST increased 31 (56%) 4 (7%) 27 (51%) 5 (9%) 0.6997 0.7396
ALT increased 18 (33%) 2 (4%) 28 (53%) 2 (4%) 0.0512 1.0000
T-Bil increased 4 (7%) 1 (2%) 12 (23%) 1 (2%) 0.0310 1.0000
Creatinine increased 13 (24%) 0 (0%) 7 (13%) 0 (0%) 0.2168 1.0000
Hypoalbuminemia 34 (62%) 0 (0%) 34 (64%) 0 (0%) 0.8439 1.0000
Hyponatremia 10 (18%) 0 (0%) 11 21%) 0 (0%) 0.8103 1.0000
Hyperkalemia 21 (38%) 0 (0%) 27 (51%) 1 (2%) 0.2452 0.4907
LDH increased 26 (47%) 3(5%) 29 (55%) 0 (0%) 0.4495 0.2433
CRP increased 1(2%) 0 (0%) 7 (13%) 0 (0%) 0.0301 1.0000
Nausea 27 (49%) 1 (2%) 28 (53%) 3 (6%) 0.7054 0.3587
Vomiting 12 (22%) 0 (0%) 15 (28%) 1 (2%) 0.5079 0.4907
Anorexia 31 (56%) 3(5%) 30 (57%) 4 (8%) 1.0000 0.7135
Diarrhea 13 (24%) 0 (0%) 24 (45%) 1 (2%) 0.0254 0.4907
Constipation 5(9%) 0 (0%) 8 (15%) 1 (2%) 0.3871 0.4907
Fatigue 13 (24%) 5(9%) 13 (25%) 12%) 1.0000 0.2060
Mucositis 2 (4%) 0(0%) 6 (11%) 0 (0%) 0.1575 1.0000

Bold values indicate significant differences

IRI/CDDP irinotecan plus cisplatin, /R/ irinotecan, AST aspartate aminotransferase, ALT alanine ami-
notransferase, 7-Bil total bilirubin, CRP c-reactive protein, LDH lactate dehydrogenase
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achieved favorable OS (13.7 months), PFS (4.4 months),
and ORR (26.7%), results that were similar to those of this
study. Patients who relapse early after adjuvant chemother-
apy might have better survival than patients with progres-
sive disease following first-line chemotherapy. Thus, the
platinum-containing XP regimen may be a good option for
patients with AGC who relapse within 6 months after S-1-
based adjuvant therapy. Taken together with the results of
this study, the platinum-based chemotherapy such as XP or
IRI/CDDP may be a good option for early relapse after adju-
vant chemotherapy with fluoropyrimidine alone.

While the TRICS trial was ongoing, the RAINBOW trial
reported that ramucirumab plus paclitaxel combination ther-
apy resulted in improved OS and PFS compared to weekly
paclitaxel alone (OS, 9.6 vs. 7.4 months, respectively; PFS,
4.4 vs. 2.9 months, respectively) [15]. This led to the com-
bination of ramucirumab with PTX being adopted as the
current standard second-line chemotherapy for AGC. How-
ever, patients who relapsed during or within 6 months after
adjuvant therapy were not eligible for the RAINBOW trial.

Our study had the following limitations. The explora-
tory subgroup analysis in this study was not pre-planned;
therefore, the results should be interpreted with caution.
Furthermore, application of the present results may be lim-
ited, as combination therapies containing platinum, such as
CapeOX, are currently standard adjuvant treatments [16,
17]. Lastly, the current standard second-line chemotherapy
for AGC is the combination of ramucirumab with PTX [15].
Future prospective randomized studies of ramucirumab with
PTX vs. IRI/CDDP or XP should be conducted in patients
with AGC who develop recurrence during or early after the
completion of adjuvant therapy.

In conclusion, our study did not show significant survival
differences between IRI/CDDP and IRI in platinum-naive
patients who relapsed during or within 6 months after S-1
adjuvant therapy. Thus, IRI could be a good alternative
for patients with early recurrence who are vulnerable to
paclitaxel.
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