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Abstract

Purpose Taxane monotherapy is widely used for
advanced gastric cancer (AGC) after failure of standard
first-line chemotherapy with fluoropyrimidine and cispl-
atin. Triplet chemotherapy with docetaxel, cisplatin, and
S-1 (DCS) is a promising regimen for first-line chemother-
apy of AGC. The aim of this study was to evaluate the effi-
cacy of taxane monotherapy in patients refractory to DCS.
Methods We retrospectively evaluated the efficacy and
safety of taxane monotherapy in patients with AGC refrac-
tory to first-line therapy with DCS between January 2010
and April 2015. Selection criteria were as follows: ECOG PS
of 0-2, treatment with taxane monotherapy in second-line
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or third-line therapy after failure of second-line irinotecan,
absence of massive ascites, and adequate organ function.
Results A total of 30 patients were included in this study.
Of these, 15 patients received paclitaxel while another 15
received nanoparticle albumin-bound paclitaxel in either
second- or third-line treatment. Median age for the second/
third-line group was 64.0/62.0 (range 27-75/42-75); 14/13
(93.3/86.7%) had ECOG PS of 0 or 1. No patients achieved
complete or partial response and stable disease was
observed in 37.5/35.7% of the patients in the second/third
line. Median progression-free survival and overall survival
were 3.4 and 5.8 months in the second-line group, and 2.0
and 4.5 months in the third-line group, respectively. The
incidences of any grade >3 adverse events in the second-
line group and the third-line group were 60.0 and 33.3%,
respectively. There was no treatment-related death.
Conclusions Taxane monotherapy after DCS failure had
acceptable toxicities but was ineffective in AGC patients.

Keywords Stomach neoplasms - Drug therapy -
Docetaxel - Paclitaxel - Albumin-bound paclitaxel

Introduction

Gastric cancer is the fifth most common cancer, and
the third leading cause of cancer death in the world [1].
Although early gastric cancer is curable with endoscopic
or surgical resection, treatment for unresectable and met-
astatic gastric cancer is mainly palliative chemotherapy.
In relation to first-line chemotherapy for advanced gas-
tric cancer (AGC), the platinum-fluoropyrimidine doublet
with or without trastuzumab according to human epider-
mal growth factor receptor 2 (HER?2) status is the stand-
ard treatment worldwide.
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In Japan, cisplatin plus S-1 (CS) is most widely used
as the standard first-line chemotherapy. However, as
its efficacy is not satisfactory, showing a response rate
(RR) of 54%, median progression-free survival (PFS)
of 6.0 months, and median overall survival (OS) of
13.0 months [2], a more effective regimen is warranted.
One of the promising regimens for first-line chemo-
therapy is triplet chemotherapy based on the V-325 trial
demonstrating that the addition of docetaxel (DTX) to
the platinum doublet (cisplatin/5-fluorouracil) improves
PES and OS [3]. However, the triplet regimen is not com-
monly used for first-line chemotherapy because of its
severe toxicity. The Gastric Cancer Group of the Japan
Clinical Oncology Group (JCOG) is currently conduct-
ing a phase III study (JCOG1013) comparing DTX/
cisplatin/S-1 (DCS) with CS (UMIN000007652).

It is also important to consider the optimal treatment
strategy relating to second- and third-line chemotherapy.
Second-line chemotherapy can be considered for patients
with good performance status (PS). Since clinical trials
showed a survival benefit with second-line chemotherapy
over best supportive care, taxanes [i.e., DTX, paclitaxel
(PTX), and nanoparticle albumin-bound paclitaxel (Nab-
PTX)] and irinotecan have been widely used in this set-
ting. Also, ramucirumab has been shown to be effective
in second-line chemotherapy either as monotherapy or
in combination with PTX [4, 5]. In Japan, PTX is most
widely used not only for second-line chemotherapy based
on the results of WJIOG4007 [6] but also for third-line
treatment in which PTX appears to show similar efficacy
to second-line use in terms of RR and PFS [7].

In consideration of subsequent chemotherapy after tri-
plet chemotherapy, while irinotecan may be a reasonable
candidate, rechallenge with another taxane, e.g., PTX
after DTX failure, may be another option, an approach
which is used for breast cancer [8, 9]. There are three
reports on rechallenge of taxanes showing conflicting
results. Ando et al. reported that the efficacy of weekly
PTX was similar in AGC patients regardless of prior
chemotherapy with DTX [10]. Another study suggested
that DTX was modestly effective in patients with AGC
refractory to PTX [11]. On the other hand, Shimura et al.
reported that the rechallenge of taxane in patients with
AGC refractory to the other taxane had little efficacy
[12]. Thus, it remains unclear whether cross-resistance
between the different taxanes is incomplete and whether
taxane rechallenge is effective.

In this study, we retrospectively assessed the efficacy
and safety of taxane monotherapy after failure of first-
line chemotherapy with DCS.
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Patients and methods
Patients

We retrospectively reviewed medical records of patients
with AGC fulfilling the selection criteria described below
at the following four cancer centers in Japan: National
Cancer Center Hospital, Aichi Cancer Center Hospital,
Shizuoka Cancer Center, and Cancer Institute Hospital
of Japanese Foundation for Cancer Research. This study
was approved by the institutional review board of each
participating hospital.

The selection criteria were: (1) histologically proven,
unresectable, or recurrent gastric adenocarcinoma; (2)
disease progression confirmed by image diagnosis dur-
ing first-line chemotherapy with DCS; (3) receiving tax-
ane monotherapy between January 2010 and April 2015
either in the second-line immediately after DCS or third-
line therapy after failure of second-line irinotecan; (5)
Eastern Cooperative Oncology Group (ECOG) PS of 0-2
at the initiation of taxane monotherapy; (6) absence of
massive ascites extending beyond the pelvic cavity to the
upper abdomen on a CT scan or requiring drainage; (7)
liver and bone marrow function satisfying absolute neu-
trophil count >1000/mm?, platelet >7.5 X 10*mm?, total
bilirubin <1.5 mg/dL, aspartate transaminase <100 IU/L,
alanine transaminase <100 IU/L (total bilirubin <2.0 mg/
dL, aspartate transaminase <200 IU/L, alanine transami-
nase <200 IU/L in patients with liver metastasis).

Treatment

For the first-line therapy, patients received intravenous
infusions of DTX 40 mg/m? (day 1) and cisplatin 60 mg/
m? (day 1), and oral S-1 40 mg/m? twice daily (day 1-14),
repeated every 4 weeks. Cisplatin was administered up to
6 cycles. In later cycles, only DTX and S-1 were admin-
istered. In patients who received taxanes in the third-line,
irinotecan for the second-line chemotherapy was adminis-
tered at 150 mg/m? intravenously every two weeks. As to
the rechallenge of taxane monotherapy, patients received
either weekly PTX (PTX 80 or 100 mg/m? intravenous
infusion on days 1, 8 and 15 in a 28-day cycle); triweekly
Nab-PTX (Nab-PTX 260 mg/m? intravenous infusion on
day 1 in a 21-day cycle); weekly Nab-PTX (Nab-PTX
100 mg/m2 intravenous infusion on days 1, 8, 15 in a
21-day cycle). The treatment was continued until appear-
ance of objective or clinical disease progression, unaccep-
table toxicity, or patient refusal of further treatment.
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Evaluation

CT examination was repeated every two months or when
indicated. Tumor response was assessed by each attend-
ing physician in accordance with the Response Evaluation
Criteria in Solid Tumors (RECIST), version 1.1. OS was
defined as the time from the first day of initiating taxane
rechallenge in the second- or third-line treatment setting to
death or censored at the last date confirming survival. PFS
was defined as the time from the first day of initiating taxane
rechallenge in the second- or third-line setting to clinically
judged or objective disease progression or death. Adverse
events (AEs) were graded according to the Common Termi-
nology Criteria for Adverse Events (CTCAE), version 4.0.

Statistical analysis

PES and OS were estimated by the Kaplan—Meier method,
and the median survival time and its 95% interval were esti-
mated by the Brookmeyer—Crowley method with the log-
transformation. Analyses were performed by EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan)
in R software (The R foundation for Statistical Computing,
Vienna, Austria) [13].

Results
Patients

Patient selection is shown in Fig. 1. By April 2015,
first-line DCS therapy was discontinued in 92 patients.
Of these, 43 patients received either taxane (n = 15) or
irinotecan (n = 28) as second-line chemotherapy, and
then 15 received taxane as third-line chemotherapy. In
total, 30 patients who received taxane rechallenge and
met the selection criteria were included in the analy-
sis. This cohort of patients was divided into either sec-
ond- or third-line groups by the treatment line of rechal-
lenge with taxane monotherapy. Informed consent was
not required for this study because of its retrospective
nature.

Patient characteristics are shown in Table 1. Median
age for the second- and third-line groups was 64.0 (range
27-75) and 62.0 (range 42-75), respectively. ECOG PS
was 0 or 1 in 14 (93.3%) and 13 (86.7%) patients from
each group. The response rate and median PFS during
DCS therapy were 77.8% and 9.4 months in the second-
line group, and 64.3% and 5.4 months in the third-line

group.

(n=92)

AGC patients who received DCS

Excluded:
* No use of IRI or taxane for

second-line (n=34)

y A 4

A 4

* Inadequate PS or organ
function (n=3)

+ DCS discontinued for reasons
other than progression (n=8)

Second-line taxane (n=15)

Second-line IRI (n=28)

Excluded:

no use of taxane for third-line
(n=13)

Third-line taxane (n=15)

A

Included in analysis (n=30)

Fig. 1 Patient selection. DCS docetaxel, cisplatin, and S-1, IR irinotecan, PS performance status
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Table 1 Patient characteristics

Table 2 Initial dose of second taxane

Line of second taxane Second-line Third-line
No. of patients 15 15
Median age [range] 64.0 [27-75] 62.0 [42-75]
Gender (%)

Male 10 (66.7) 13 (86.7)
PS (%)

0 5(33.3) 6 (40.0)

1 9 (60.0) 7 (46.7)

2 1(6.7) 2 (13.3)
Histology (%)

Diffuse 10 (66.7) 10 (66.7)
Gastrectomy (%)

+ 5(33.3) 0(0.0)
Adjuvant therapy (%)

+ 3(20.0) 0(0.0)
Metastatic sites (%)

22 9 (60.0) 12 (80.0)
Organs involved (%)

Lymph node 8 (53.3) 13 (86.7)

Lung 3(20.0) 4(26.7)

Peritoneum 10 (66.7) 9 (60.0)

Ascites 7 (46.7) 8 (53.3)

Bone 2(13.3) 1(6.7)

Liver 4(26.7) 8 (53.3)
TL (%)

+ 8 (53.3) 14 (93.3)
Prior DCS therapy

mPFS on DCS [range] (months) 9.4 [1.2-27.8] 5.4 [3.2-10.8]

mTotal DTX [range] (mg/mz) 349 [39-844] 208 [141-685]

Response to DCS
PR 7(77.8) 9 (64.3)
SD 2(22.2) 5(35.7)
PD 0(0.0) 0(0.0)
No TL 6 1

mTFI [range] (months) 1.6 [0.90-2.30] 3.4 [2.20-8.30]

PS performance status; 7L target lesion; DCS docetaxel, cispl-
atin, and S-1; mPFS median progression-free survival; mTotal DTX
median total docetaxel; PR partial response; SD stable disease; PD
progressive disease; mTFI median taxane-free interval

Treatment delivery and compliance

Table 2 summarizes the initial dose of taxane rechal-
lenge; there were no patients whose dose of taxane
rechallenge was reduced initially. The median relative
dose intensity was 96.4% in the second-line group and
98.5% in the third-line group. The dose was reduced in
4 patients due to neutropenia in the second-line group,
and 1 patient due to febrile neutropenia and 2 patients
due to their request in the third-line group. Causes of

@ Springer

Initial dose Second-line Third-line
PTX Nab-PTX PTX Nab-PTX
(N=10) (N=5) (N=13) (N=2)
80 mg/m?/ 8 10
weekly
100 mg/m%/ 2 1 3 2
weekly
260 mg/m> 4
Ntriweekly

PTX paclitaxel, Nab-PTX nanoparticle albumin-bound paclitaxel

discontinuation of taxane rechallenge in the second-line
and the third-line groups were disease progression in 13
(86.7%) and 14 (93.3%) patients, and AEs in 2 (13.3%)
and 1 (6.7%) patients, respectively.

Subsequent chemotherapy was given to 9 patients
(60.0%) in the second-line group and 6 patients (42.9%)
in the third-line group.

Efficacy

Responses of the taxane rechallenge are shown in
Table 3. There were no complete or partial responses in
either second-line or third-line groups. The disease con-
trol rates of 8 and 14 patients with target lesions in the
second-line and the third-line groups were 37.5%, and
35.7%, respectively. The disease control rate across all 22
patients with target lesions was 36.4%.

The median PFS was 2.2 months [95% confidence
interval (95% CI) 1.3-3.5 months] for all patients, and
3.4 (95% CI 0.8-5.6 months) and 2.0 months (95% CI
0.9-2.8 months) in the second-line and the third-line
groups, respectively (Fig. 2).

Table 3 Responses to second taxane

Line of second taxane Second-line Third-line
No. of patients with TL 8 14

CR or PR (%) 0(0.0) 0(0.0)
SD (%) 3(37.5) 5(35.7)
PD (%) 5(62.5) 8(57.2)
NE (%) 0(0.0) 1(7.1)
No TL 7 1

RR (%) 0(0.0) 0(0.0)
DCR (%) 3 (37.5) 5(35.7)

TL target lesion, CR complete response, PR partial response, SD sta-
ble disease, PD progressive disease, NE not evaluable, RR response
rate, DCR disease control rate



Cancer Chemother Pharmacol (2017) 80:575-582

579

a 1o .
n mPFS (95%Cl)
Second-line 15 3.4 (0.8-5.6)
08 - ' Third-line 15 2.0 (0.9-2.8)
2 06
fe}
®
Qo
o
S 04+
[
2
c
>
? 0.2
0.0 1
) 1 I 1
0 2 4 6 8
Time (months)
C 10/ .
n mOS (95%Cl)
Second-line 15 5.8 (2.2-10.6)
08 Third-line 15 4.5(2.1-8.3)
2 06-
fe}
©
Qo
o
S 04+
®©
2
>
S
? 0.2
R T ,
]
]
0.0 4 '
) I 1 I I
0 10 20 30 40 50

Time (months)

Fig. 2 Progression-free survival a by chemotherapy line or b across
all patients, and overall survival, ¢ by chemotherapy line, or d across
all patients. In a, ¢ solid line refers to the second-line group, and dot-

The median OS was 4.8 months (95% CI
3.4-8.8 months) for all patients, and 5.8 (95%
ClI 2.2-10.6 months) and 4.5 months (95% CI

2.1-8.3 months) in the second-line and third-line groups,
respectively (Fig. 2).

Safety

Table 4 shows AEs observed within this patient cohort. The
incidences of grade 3 or worse AEs in the second-line and
third-line groups were 60.0 and 33.3%, respectively. The
AEs leading to dose reduction were neutropenia in four
patients (26.7%) from the second-line group and febrile

b ..
n mPFS (95%Cl)
All 30 2.2 (1.3-3.5)
0.8
2 06
o)
@®
Qo
o
2 044
®©
=
s
>
@ 0.2
0.0
1 1 1 1
0 2 4 6 8
Time (months)
d o]
n mOS (95%Cl)
All 30 4.8 (3.4-8.8)
0.8
2 06-
Qo
®©
o)
o
2 044
®©
=
S
>
@ 0.2
0.0
) 1 1 ) )
0 10 20 30 40 50

Time (months)

ted line represents the third-line group. mPFS median progression-
free survival, CI confidence interval, mOS median overall survival

neutropenia in one patient (6.7%) from the third-line group.
There was no treatment-related death.

Discussion

A survival benefit of second-line chemotherapy, using
taxanes or irinotecan, for AGC has been confirmed by sev-
eral phase III trials [14-16]. At present, first-line chemo-
therapy with fluoropyrimidine and platinum followed by
second-line chemotherapy with taxanes or irinotecan is
a widely accepted treatment strategy against AGC world-
wide. Recently, Nab-PTX showed an equivalent efficacy
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Table 4 Adverse events

Second-line (n = 15)

Third-line (n = 15)

Any grade (%) Grade 3/4 (%) Any grade (%) Grade 3/4 (%)
All 15 (100.0) 9 (60.0) 15 (100.0) 5(33.3)
Hematologic 14 (93.3) 7 (46.7) 15 (100.0) 3(20.0)
Leukopenia 11 (73.3) 4(26.7) 10 (66.7) 1(6.7)
Neutropenia 10 (66.7) 5(33.3) 9 (60.0) 1(6.7)
Anemia 11 (73.3) 2 (13.3) 8 (53.3) 2 (13.3)
Thrombocytopenia 4(26.7) 0(0.0) 1(6.7) 0(0.0)
Nonhematologic 15 (100.0) 4(26.7) 14 (93.3) 2 (13.3)
T. Bil increased 3(20.0) 1(6.7) 3(20.0) 0(0.0)
AST increased 10 (66.7) 0(0.0) 5(33.3) 1(6.7)
ALT increased 8 (53.3) 0(0.0) 3(20.0) 1(6.7)
Febrile neutropenia 0(0.0) 0(0.0) 1(6.7) 1(6.7)
Fatigue 2 (13.3) 0(0.0) 13 (86.7) 0(0.0)
Anorexia 6 (40.0) 2 (13.3) 6 (40.0) 1(6.7)
Nausea 3 (20.0) 0(0.0) 8 (53.3) 0(0.0)
Vomiting 2(13.3) 0(0.0) 2 (13.3) 0(0.0)
Constipation 3(20.0) 0(0.0) 3(20.0) 0(0.0)
Diarrhea 5(33.3) 0(0.0) 0(0.0) 0(0.0)
Mucositis 2(13.3) 0(0.0) 0(0.0) 0(0.0)
PN 9 (60.0) 0(0.0) 6 (40.0) 0(0.0)
Edema 1(6.7) 1(6.7) 0(0.0) 0(0.0)
Allergy 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Other 1(6.7) 1(6.7) 1(6.7) 1(6.7)

T. Bil total bilirubin, AST aspartate aminotransferase, ALT alanine aminotransferase, PN peripheral neu-

ropathy

to weekly PTX as the second-line chemotherapy [17]. Fur-
thermore, gastric cancer treatment guidelines provided by
the Japanese Gastric Cancer Association recommend third-
line chemotherapy with either taxanes or irinotecan which
is not used in the prior chemotherapy [18]. Weekly PTX
showed a very similar efficacy in either second- or third-
line treatment [7]. Although the efficacy of Nab-PTX in the
third-line setting is not fully investigated, it is anticipated
that its efficacy may be similar in both the second and third
line, considering that Nab-PTX contains PTX in its albu-
min particles and there is generally no cross-resistance
between taxanes and irinotecan. It is, therefore, consid-
ered to be appropriate that both PTX and Nab-PTX were
examined in this study investigating the efficacy of taxane
rechallenge.

Basic science and clinical studies in other cancer types
suggested incomplete cross-resistance between taxanes [8,
19-22]. However, three studies that assessed the efficacy of
a second taxane in AGC have showed inconsistent results
with wide ranges of outcomes, as follows: response rates
of 5.0-14.2%, disease control rates of 5.0-47.6%, PFS of
1.6-2.6 months, and OS of 3.9-6.7 months [10-12]. There
are some reasons for this inconsistency. All the studies
were retrospective and assessed small numbers of patients
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in various treatment lines after prior taxane failure due to
a variety of reasons. In this study, the number of patients is
larger than these reports. Furthermore, unlike other reports
of taxane rechallenge [10-12], the chemotherapy regimen
including prior taxane was limited to DCS as the first-line
treatment and disease progression during DCS was con-
firmed in all the subjects.

In this study, there were no apparent differences in effi-
cacy of taxane rechallenge in terms of response rate, dis-
ease control rate, PFS, and OS between the second-line and
third-line groups. These results seem to be consistent with
the reports that weekly PTX showed a very similar efficacy
either in the second- or third-line treatment for taxane-naive
gastric cancer patients [7]. Moreover, the efficacy of taxane
rechallenge seemed worse than previous reports of weekly
PTX for second- and third-line treatment in patients with-
out prior taxane (response rates 16-23.2%; disease control
rates 64—-65.9%; PFS 2.9-3.6 months; OS 6.6-9.5 months)
[4, 6, 7]. Moreover, the median OS was close to those of
patients who received supportive care only in second-line
and third-line trials (3.6—4.3 months) [5, 14, 23]. From
these results, it is suggested that taxane rechallenge may
have little activity against AGC after taxane failure. The
background condition of the patients included in this study,
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with a median age of 64.0/62.0 and PS 0/1 in 93.3/86.7%
for the second/third line, does not seem poor compared
to that of patients that took part in previous studies. Also,
none of the patients had initial dose reduction and the rela-
tive dose intensity was maintained. These results suggest
that the poor efficacy was not due to the baseline condition
of patients or inadequate dosing, but rather due to true lack
of efficacy of taxane readministration.

There are some limitations in this study. Firstly, there
may be some bias related to its retrospective nature. For
example, the frequencies and timings of tumor and AEs
assessments were not uniform among the patients studied.
Secondly, the type of second taxane (PTX or Nab-PTX)
and its dosing (80 or 100 mg/m?> weekly or 260 mg/m>
triweekly) were not uniform. Thirdly, it remains unknown
whether PTX + ramucirumab, which is the present stand-
ard second-line chemotherapy [4], is ineffective after fail-
ure of DCS therapy. Finally, the relationship between
patient background, including the efficacy of DCS in the
first-line treatment and interval between the last DTX and
taxane rechallenge, and efficacy of taxane rechallenge
could not be explored by multivariate analysis due to the
limiting number of patients in the study.

In conclusion, our findings suggest that PTX/Nab-PTX is
tolerable but ineffective either for second-line or third-line
therapy after DCS failure. While it is still awaited whether
DCS therapy will be a future standard first-line treatment or
not, rechallenge of the other taxane cannot be recommended
for patients with AGC refractory to the first taxane.
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