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Paclitaxel is a standard second-line gastric cancer treatment in Japan. Trastuzumab could be active as second-line chemother-

apy for taxane/trastuzumab-na€ıve patients with epidermal growth factor 2 (HER2)-positive advanced gastric cancer. Patients

aged �20 years with HER2-positive, previously treated (except for trastuzumab and taxane), unresectable or recurrent gastric

adenocarcinoma underwent combined trastuzumab (first and subsequent doses of 8 and 6 mg kg21, respectively, every 3

weeks) and paclitaxel (days 1, 8, 15, every 4 weeks) treatment. Study endpoints were best overall response, progression-free

survival, overall survival, and safety. From September 2011 to March 2012, 47 Japanese patients were enrolled. Forty patients

discontinued treatment after a median of 128.5 (range 4–486) days. Complete and partial responses were obtained in one

and 16 patients (response rate of 37% [95% CI 23–52]), respectively. Median progression-free survival and overall survival

were 5.1 (95% CI 3.8–6.5) and 17.1 (95% CI 13.5–18.6) months, respectively. Grade 3/4 adverse events were neutropenia

(32.6%), leukopenia (17.4%), anemia (15.2%) and hypoalbuminemia (8.7%). There was no clinically significant cardiotoxicity
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or cumulative toxicity. Three (disturbed consciousness, pulmonary fibrosis, and rapid disease progression) grade 5 events

occurred. In conclusion, trastuzumab combined with paclitaxel was well tolerated and was a promising regimen for patients

with HER2-positive, previously treated, advanced or recurrent gastric cancer.

Gastric cancer is the second most common cause of cancer-
related death worldwide.1 Combined administration of fluo-
ropyrimidine and a platinum agent is the standard first-line
chemotherapy for unresectable or recurrent gastric cancer,
while triplet chemotherapy using docetaxel, cisplatin, fluoro-
uracil (DCF); epirubicin, cisplatin, fluorouracil (ECF); or epi-
rubicin, oxaliplatin, capecitabine (EOX), are other treatment
options.2,3 In Japan, a combination of S-1 and cisplatin is
considered to be the most prevalent chemotherapy regimen4

for the first-line treatment. However, most patients experi-
ence disease progression during or immediately after first-line
chemotherapy and cannot be cured.

In an adjuvant setting, S-1 monotherapy has been imple-
mented as the standard treatment of care after curative gas-
trectomy for stage II and III gastric cancer patients in Japan.5

However, almost half of such patients eventually experience
disease relapse and their long-term prognosis is unfavorable.6

Some patients relapse during or soon after the adjuvant che-
motherapy, and fluorinated pyrimidine treatment for those
cases, has not necessarily been effective. In this regard, effec-
tive treatment options still needed to be investigated for
patients after early relapse and after failure of the first-line
chemotherapy.

Recently, randomized studies showed that second-line
chemotherapy with irinotecan or docetaxel monotherapy was
able to provide a survival benefit for patients with advanced
gastric cancer after failure of the first-line chemotherapy.7–9

Because the WJOG 4007 trial showed that weekly paclitaxel
provided equivalent effectiveness to irinotecan, weekly pacli-
taxel has been recognized to have an important role in the
second-line chemotherapy,10 and is utilized as one of the
most common regimens for advance gastric cancers.11,12

The global, randomized, phase III trastuzumab for gastric
cancer (ToGA) study showed that first-line treatment with
trastuzumab combined with capecitabine/fluorouracil and cis-
platin improved overall survival (OS) in patients with human
epidermal growth factor receptor 2 (HER2)-positive advanced
or recurrent gastric cancer.13 However, not all of these
patients receive trastuzumab as part of the first-line

chemotherapy. Furthermore, the utility of trastuzumab as an
adjuvant therapy has not yet been fully established to date.
Additionally, the benefits of existing second-line treatments
are modest at best, claiming further development of alterna-
tive second-line options. Thus, there is still need to investi-
gate and examine the effectiveness of trastuzumab in second-
line chemotherapy for treating patients with HER2-positive
advanced or early recurrent gastric cancer.

In this regard, the objectives of this study were to estimate
the effectiveness and safety of trastuzumab in combination
with paclitaxel in trastuzumab-na€ıve patients with previously
treated, HER2-positive gastric cancer.

Methods
Eligibility

Patients aged �20 years at the time of informed consent were
eligible for the study if they had HER2-positive, histologically
confirmed, unresectable or recurrent gastric adenocarcinoma.
HER2 status was assessed by immunohistochemistry (IHC)
and fluorescence in situ hybridization (FISH), and was judged
to be positive in cases of (i) IHC score 31, or (ii) IHC score
21 and FISH-positive. Other inclusion criteria were as follows:
one or more prior chemotherapy regimens for advanced/recur-
rent disease (adjuvant chemotherapy with a fluoropyrimidine
derivative was counted as a prior chemotherapy regimen for
recurrence during or within 6 months after completion of adju-
vant chemotherapy); last dose of anticancer drug in the prior
chemotherapy �14 days before enrollment; no previous use of
trastuzumab or taxane; presence of measurable lesion(s)
according to response evaluation criteria in solid tumors
(RECIST) version 1.0; eastern cooperative oncology group per-
formance status (PS) of 0–2; left ventricular ejection fraction
(LVEF) �50% (measured by echocardiography or multigated
acquisition scan within 28 days before enrollment); and ade-
quate organ function. For the purpose of this study, recurrence
within 6 months after completion of chemotherapy was consid-
ered as no response, necessitating salvage chemotherapy, an eli-
gibility criterion adopted in several prior studies.7,9–12,14 We
adopted RECIST version 1.0 rather than version 1.1 to assess

What’s new?

Second-line chemotherapy can provide important survival benefits in patients with advanced or recurrent gastric cancer, and

trastuzumab, a HER2-targeting monoclonal antibody, could be especially useful in second-line therapy, though its safety and

effectiveness are yet to be fully explored. Here, combined trastuzumab-paclitaxel therapy was assessed in Japanese patients

with salvage line HER2-positive advanced/recurrent gastric cancer. Trastuzumab-na€ıve HER2-positive patients showed high

response rates and experienced prolonged survival on the trastuzumab plus paclitaxel regimen. The combination also was

generally well tolerated. The findings indicate that HER2-positive patients treated with paclitaxel can benefit further from the

addition of trastuzumab.
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measurable lesions and the antitumor effects, as in prior stud-
ies,10,11 to allow direct comparisons with these studies. Exclu-
sion criteria were: active second primary malignancy; severe or
uncontrolled concurrent disease; overt infection or inflamma-
tion; psychiatric disorder being treated or requiring an antipsy-
chotic therapy; grade �2 neuropathy based on common
terminology criteria for adverse events (CTCAE) version 4.0;
pericardial effusion, or pleural effusion or ascites requiring
drainage; hypersensitivity to drugs formulated with polyoxy-
ethylene castor oil; being treated with disulfiram, cyanamide,
carmofur or procarbazine hydrochloride; and pregnant or lac-
tating females, or females wishing to become pregnant. All eli-
gible patients provided written informed consent before
enrollment.

Treatment

Trastuzumab was administered every 3 weeks by intravenous
infusion. Its initial dose was 8 mg kg21 and the subsequent
doses were 6 mg kg21. After the first dose, trastuzumab could
only be administered if LVEF �40% and the reduction in LVEF
(if any) was <10% compared with the baseline value. LVEF was
to be measured by echocardiography or multigated acquisition
scan within 3 months 6 2 weeks before the next scheduled dose.
Trastuzumab was discontinued in patients with grade �3 aller-
gic reactions, anaphylactic reactions or infusion reactions.

Paclitaxel (80 mg m22) was administered via intravenous
infusion over 60 min once weekly for 3 weeks followed by a
1-week rest, repeated every 4 weeks if the following criteria
were met: PS �2; neutrophil count �1,000 mm3; platelet
count �50,000 mm3; serum bilirubin �2.0 mg dL21; stomati-
tis, nausea, and vomiting of grade �1; other nonhematologi-
cal toxicities (including neurological disorders, arthralgia, and
myalgia) of grade �2; and the absence of infection-related
pyrexia of �388C. Subsequent doses of paclitaxel were
delayed for �1 week in patients with any of the following:
PS >2; neutrophil count <1,000 mm3; platelet count
<50,000 mm3; serum bilirubin >2.0 mg dL21; stomatitis,
nausea and vomiting of grade >1; other nonhematological
toxicities (neurological disorders, arthralgia and myalgia) of
grade >2; and absence of infection-related pyrexia <388C.
The paclitaxel dose could be resumed once these events had
resolved and once the neutrophil and platelet counts had
increased to �1,500 mm3 and �75,000 mm3, respectively. If
the paclitaxel dose was delayed repeatedly because of adverse
events, the dose could be reduced by two levels at the investi-
gator’s discretion. The paclitaxel dose could not be increased
after a dose reduction. If the dose was decreased to <50
mg m22, it was considered to be poorly tolerated and the
treatment was to be discontinued.

When paclitaxel was administered on the same day as
trastuzumab, paclitaxel infusion was started 30 min after
completing trastuzumab infusion. Premedication was allowed
in accordance with the package insert for paclitaxel to pre-
vent hypersensitivity reactions. Paclitaxel was discontinued if
three or more episodes of the following adverse events

occurred: febrile neutropenia, grade 4 neutropenia, grade �3
thrombocytopenia or the same grade �3 nonhematologic
adverse events; grade �3 allergic reaction or anaphylaxis; or
grade 4 nonhematologic adverse events.

Treatments were discontinued at the following events:
progressive disease (PD) based on RECIST version 1.0 or
clinically determined progression of the primary disease; con-
version to resectable; unacceptable adverse event; the patient’s
refusal to continue treatment; death; delay of the administra-
tion of paclitaxel >28 days.

Evaluation

At baseline, the patients’ general characteristics and medical
history were reviewed, including diagnosis and macroscopic/
histologic classification of gastric cancer, imaging to identify
measurable lesions, assessment of subjective and objective
symptoms, and laboratory tests. Tumor responses were classi-
fied using RECIST version 1.0 as complete response (CR),
partial response (PR), stable disease (SD), or PD, and were
confirmed by the investigators.

Adverse events were evaluated using the CTCAE version
4.0, except for cardiac failure, which was assessed according
to the New York Heart Association classification system. Car-
diac function was tested every 3 months 6 2 weeks after the
baseline measurement, or more frequently if required.
Contrast-enhanced computed tomography or magnetic reso-
nance imaging and plain chest X-rays were performed within
28 days before enrollment and repeated every 4 weeks after
starting treatment, or every 6 weeks from Week 16 onwards.
During treatment, laboratory tests (hematology and blood
chemistry) were performed on the day before or the day of
paclitaxel infusion.

Statistical methods

The primary endpoint was the best overall response rate
(ORR), which was calculated as the best response in terms of
CR 1 PR at any evaluation time. Secondary endpoints were
progression-free survival (PFS), time to treatment failure
(TTF), OS and the incidence and severity of adverse events.
Because the ORR for single-agent taxanes ranges from 15%
to 20% in second- and later-line advanced or recurrent gas-
tric cancer, the threshold ORR was set at 15%. The addition
of trastuzumab to paclitaxel was expected to increase the
ORR by 15%. At a one-sided significance of 5% and a power
of 80%, 47 patients were required for this study. According
to the statistical analysis plan, PFS, OS, TTF and safety were
to be analyzed in all eligible patients.

The study was conducted in compliance with the ethical
principles of the Declaration of Helsinki and the Ethical
Guidelines for Clinical Studies of the Japanese Ministry of
Health, Labour and Welfare. The study was approved by
institutional review boards or ethics committees at all of the
participating centers. The study was registered on the Univer-
sity Hospital Medical Information Network (identifier:
UMIN000006223).
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Results
Patient characteristics

Between September 2011 and March 2012, 47 patients were
enrolled from 35 institutions in Japan. Forty-seven patients
received the protocol treatment. One patient with inadequate
organ function was ineligible; therefore, 46 patients were
included in the final analyses. The characteristics of patients

are summarized in Table 1. Of 46 evaluable patients, six con-
tinued treatment at the data cut off (April 15, 2013), and 40
patients discontinued treatment after a median of 128.5 days
(range 4–486 days) because of PD (N 5 36, 78%), a grade 5
adverse event (N 5 2, 4%), investigator’s decision based on
an adverse event (N 5 1, 2%), or administration delayed by
>28 days (N 5 1, 2%). The administration of paclitaxel was

Table 1. Patient characteristics

Characteristic N %

Gender Male 37 80

Female 9 20

Age, years Median (range) 69 (32–89)

ECOG PS 0 35 76

1 10 22

2 1 2

HER2 status IHC31 and FISH positive 9 20

IHC31 and FISH unknown 24 52

IHC21 and FISH positive 13 28

Diagnosis status Advanced 24 52

Recurrence 22 48

Disease status Second-line therapy for advanced disease 29 63

Third-line therapy for advanced disease 5 11

Rapid relapse during/after adjuvant chemotherapy 12 26

Histological type1 Intestinal 37 80

Diffuse 8 17

Other 1 2

Gastrectomy No 21 46

Yes 25 54

Neoadjuvant chemotherapy No 23 92

Yes 2 8

Site of metastasis Liver 25 54

Lung 3 7

Lymph node 34 74

Peritoneal 12 26

Bone 4 9

Other 3 7

Number of prior treatments2 1 39 85

2 5 11

3 2 4

Adjuvant chemotherapy No 30 65

Yes 16 35

Prior treatment with a platinum-containing regimen No 18 39

Yes 28 61

1Intestinal: pap, tub1, tub2, por1 (macroscopic type 1, 2); diffuse: por1 (macroscopic type 0, 3, 4) por2, sig, muc; other: por (unexplained).
2Adjuvant chemotherapy was considered as a first-line treatment.
ECOG: Eastern Cooperative Oncology Group; PS: performance status; HER2: human epidermal growth factor receptor 2; IHC: immunohistochemistry;
FISH: fluorescence in situ hybridization.
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interrupted in 8/46 patients, delayed in 13 patients, and its
dose was reduced in 15 patients. There were no interruptions
or dose reductions for trastuzumab. Six patients discontinued
within 60 days after starting the study. The reasons for dis-
continuation were PD in three patients, an adverse event in
two patients, and the investigator’s decision based on an
adverse event in one patient.

Tumor responses

The best overall response was CR in 1 (2.2%), PR in 16
(34.8%), SD in 21 (45.7%), and PD in 6 (13.0%) patients.
Overall response was not evaluable in 2 (4.3%) patients, who
died before the first or second evaluation. Therefore, the
ORR was 37% (95% confidence interval [CI] 23–52%; N 5

17/46). Waterfall plots for overall response and time to best

Figure 1. Waterfall plots of the best overall tumor response (a), and time to best overall tumor response (b) in individual patients. In accor-

dance with RECIST version 1.0, tumor responses were classified in terms of measureable target and nontarget lesions, as well as tumor

makers. The best response and maximum change in tumor size were not necessarily assessed at the same times. The patient with NE died

before the second on-treatment examination, so was classified as NE because the study endpoint could not be evaluated at this time. This

figure excludes one patient (NE) who died before the first on-treatment examination. CR: complete response; PR: partial response; SD: sta-

ble disease; PD: progressive disease; NE: not evaluable; Pac: paclitaxel; Tra: trastuzumab. †Protocol discontinuation criteria (Grade 5 AE),
‡investigator’s decision (Grade 2 AE), ¶subsequent treatment delayed, §other reason, *continued therapy. [Color figure can be viewed at

wileyonlinelibrary.com]
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overall response are shown in Figures 1a and 1b, respectively.
These plots exclude one nonevaluable patient who died
before the first examination.

Survival

The median PFS was 5.1 months (95% CI 3.8–6.5), and
ranged from 0.4 to 18.8 months (Fig. 2a). Median OS was
17.1 months (95% CI 13.5–18.6), and ranged from 0.4 to
18.8 months (Fig. 2b). TTF was 5.1 months (95% CI 3.7–
6.5), and ranged from 0.4 to 18.8 months.

Disease outcomes in subgroups of patients

The ORR, OS and PFS were also determined in subgroups of
patients divided by disease status (recurrent vs. advanced
cancer), treatment with vs. without CDDP, and histological
subtype (Lauren class: intestinal vs. diffuse/other).

In patients with recurrent cancer (N 5 22) and patients
with advanced cancer (N 5 24), the ORRs were 50% (N 5 11)
and 25% (N 5 6), respectively (p 5 0.126). The median OS

(18.65 vs. 11.68 months; log-rank p 5 0.0008) and the median
PFS (6.67 vs. 3.92 months; log-rank p 5 0.0137) were both
significantly longer in patients with recurrent cancer.

In patients treated without CDDP (N 5 22) or with
CDDP (N 5 24), the ORRs were 36% (N 5 8) and 38%
(N 5 9), respectively (p 5 1.000). The median OS (16.81 vs.
16.08 months; log-rank p 5 0.4134) and the median PFS
(5.09 vs. 4.53 months; log-rank p 5 0.6807) were similar in
both subgroups of patients.

In patients with the intestinal histological subtype (N 5 37)
and patients with diffuse/other histological subtypes (N 5 9),
the ORRs were 43% (N 5 16) and 11% (N 5 1), respectively
(p 5 0.167). The median OS (16.81 vs. 17.13 months; log-rank
p 5 0.40) and the median PFS (5.07 vs. 5.11 months; log-rank
p 5 0.34) were similar in both subgroups.

Adverse events

The incidence of grade 3/4 adverse events was low (Table 2).
There was no evidence of clinically significant cardiotoxicity

Figure 2. Kaplan–Meier plots of progression-free survival (a) and overall survival (b). *Brookmeyer and Crowley method.
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or cumulative toxicity. There were three grade 5 events,
which included disturbed consciousness on Day 5 (unknown
causality) in one patient, pulmonary fibrosis on Day 45 (defi-
nitely related to paclitaxel and/or trastuzumab) in one
patient, and acute worsening of the primary disease that
occurred 22 days after treatment discontinuation (unrelated
to the treatment protocol) in one patient. The most common
grade 3/4 adverse events were neutropenia in 15 patients
(32.6%), leukopenia in eight patients (17.4%), anemia in sev-
en patients (15.2%) and hypoalbuminemia in six patients
(8.7%). Other grade 3/4 events that occurred in �3 patients
(�6.5%) included aspartate aminotransferase increased, ala-
nine aminotransferase increased, hyponatremia, hypokalemia,

anorexia, nausea, vomiting, peripheral sensory neuropathy
and fatigue.

In subgroups of patients divided by disease status (recur-
rent vs. unresectable cancer), treatment with/without CDDP,
and histological subtype (Lauren class: intestinal vs. diffuse/
other), the incidence of adverse events (grade �3) was lower
in patients with recurrent cancer (N 5 11, 50.0%) than in
patients with unresectable cancer (N 5 16, 66.7%), was simi-
lar in patients treated without or with CDDP (N 5 14, 63.6%
and N 5 13, 54.2%), and was higher in patients with the
intestinal histological subtype (N 5 23, 62.2%) than in
patients with diffuse/other histological subtypes (N 5 4,
44.4%).

Table 2. Adverse events (N 5 46).

Grade 1–5 Grade �3

Adverse events N % N %

Laboratory examinations Leukopenia 35 76.1 8 17.4

Neutropenia 31 67.4 15 32.6

Thrombocytopenia 5 10.9 0 0.0

AST increased 22 47.8 3 6.5

ALT increased 18 39.1 2 4.3

ALP increased 22 47.8 0 0.0

Hyponatremia 12 26.1 1 2.2

Hypernatremia 2 4.3 0 0.0

Hypokalemia 5 10.9 1 2.2

Hyperkalemia 16 34.8 0 0.0

Total bilirubin increased 4 8.7 0 0.0

Serum creatinine increased 8 17.4 0 0.0

Hypoalbuminemia 27 58.7 4 8.7

Blood and lymphatic system disorders Febrile neutropenia 0 0.0 0 0.0

Anemia 23 50.0 7 15.2

Metabolism and nutrition disorders Anorexia 20 43.5 2 4.3

Gastrointestinal disorders Nausea 15 32.6 1 2.2

Vomiting 2 4.3 1 2.2

Oral mucositis 8 17.4 0 0.0

Abdominal pains 5 10.9 0 0.0

Nervous system disorders Peripheral motor neuropathy 8 17.4 0 0.0

Peripheral sensory neuropathy 29 63.0 3 6.5

Musculoskeletal and connective tissue disorders Arthralgia 4 8.7 0 0.0

Myalgia 1 2.2 0 0.0

General disorders and administration site conditions Fatigue 28 60.9 2 4.3

Edematous limbs 10 21.7 0 0.0

Infusion reactions 4 8.7 0 0.0

Immune system disorders Allergen reaction 1 2.2 0 0.0

Anaphylaxis 0 0.0 0 0.0

Heart failure Cardiac failure (NYHA) 0 0.0 0 0.0

Respiratory disorders Pulmonary fibrosis 1 2.2 1 2.2

AST: aspartate aminotransferase; ALT: alanine aminotransferase; ALP: alkaline phosphatase; NYHA: New York Heart Association.
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Treatments received after disease progression

The subsequent treatments following disease progression were
irinotecan in 16 patients (continued for a median of 43 days;
range 1–218 days), and radiotherapy in six patients (continued
for a median of 14 days; range 1–38 days) (Table 3). Trastuzu-
mab was continued beyond progression in the subsequent line
of treatment in nine patients, and reintroduced during the
subsequent lines of treatment in a further 14 patients.

Discussion
This is the first report of an open-label prospective phase II
study to examine the effectiveness and safety of trastuzumab
in combination with paclitaxel in patients with previously
treated, HER2-positive advanced or recurrent gastric cancer.
This combination therapy achieved favorable ORR, PFS and
OS compared with paclitaxel alone.10,11 The combination
therapy was also tolerable, with a low rate of grade 3/4
adverse events; most adverse events were of grades 1/2. The
primary endpoint was met because the ORR was 37% (95%
CI 23–52%), which exceeded the hypothesized ORR of 15%.

In this study, trastuzumab and paclitaxel were administered
as the second- or later-line therapy in patients who had never
previously received trastuzumab, because trastuzumab had only
been approved in Japan just before starting this study. In

addition, the standard adjuvant therapeutic regimen consists of
fluorouracil alone without trastuzumab. Thus, the evidence
obtained in this study cannot be applied directly to future
patients with HER2-positive cancer because these patients
should have received trastuzumab as part of first-line treat-
ment. Further studies are still imperative in order to justify the
administration of trastuzumab beyond progression in combina-
tion with paclitaxel because trastuzumab beyond progression
may provide some benefits for metastatic breast cancer
patients.15 Nevertheless, the current study remains clinically
relevant because it provides good evidence supporting an alter-
native treatment regimen in patients with HER2-positive can-
cer who cannot tolerate fluorouracil, and also in those who, for
some reason, did not receive trastuzumab as part of first-line
treatment. The clinical effectiveness and safety data obtained
will be useful for those who treat HER2-positive gastric cancer.

Two prior reports evaluated weekly paclitaxel as second-
line chemotherapy, and reported median OS periods of 6.9
and 9.5 months.10,11 In contrast, the OS in our study was
remarkably prolonged at 17.1 months. There are two possible
explanations for these differences. First, our study included
several recurrent patients after adjuvant chemotherapy (16/
46, 34.8%). Of these patients, 12 received the protocol treat-
ment as the initial therapy for recurrent disease without prior
use of platinum and showed favorable OS of 18.7 months.
Second, the proportion of patients who received subsequent
chemotherapy after disease progression (following therapy)
was high (31/46 patients, 67.4%). The subsequent therapy
might also contribute to the large difference between OS and
PFS in this study (17.1 and 5.1 months, respectively). Of the
31 patients who received subsequent chemotherapy after dis-
ease progression, nine continued to use trastuzumab and 14
received at least one regimen that included trastuzumab. Sim-
ilar to breast cancer, the use of trastuzumab beyond disease
progression might also contribute to favorable survival for
advanced gastric cancer patients, as has been documented for
advanced breast cancer.15

Although trastuzumab was used in combination with pac-
litaxel in this study, the incidence of grade 3/4 adverse events
was similar to that in an earlier study using paclitaxel alone.9

In that study, neutropenia (28.7%), anemia (21.3%), leukocy-
topenia (20.4%), anorexia (7.4%) and sensory neuropathy
(7.5%) were the most common grade 3/4 adverse events in
the cohort of 108 patients treated with paclitaxel. In our
study of 46 patients, neutropenia (32.6%), leukopenia
(17.4%), anemia (15.2%), hypoalbuminemia (8.7%) and
peripheral sensory neuropathy (6.5%) were the most com-
mon grade 3/4 adverse events. These results suggest that tras-
tuzumab may not enhance the toxicity of weekly paclitaxel.

Several studies have examined the effectiveness and safety of
the monoclonal antibody ramucirumab (a vascular endothelial
growth factor-2 receptor 2 antagonist)14,16 and the tyrosine
kinase inhibitor lapatinib17 in patients with gastric cancer. In
REGARD,14 the median OS was 5.2 vs. 3.8 months (p 5 0.047)
and PFS was 2.1 vs. 1.3 months (p< 0.0001) in the

Table 3. Therapy administered to patients following the phase II
study

Treatment
duration (days)

Therapeutic regimen N Median Range

CPT-11 16 43 1–218

Radiotherapy 6 14 1–38

CPT-11 1 CDDP 4 113 57–275

Docetaxel 4 25 21–43

Capecitabine 1 trastuzumab 3 64 22–162

Surgery 3 1 1–1

Trastuzumab 3 64 1–189

Trastuzumab 1 paclitaxel 3 15 15–50

CPT-11 1 trastuzumab 2 155.5 22–289

Capecitabine 1 CDDP 1 trastuzumab 2 137 98–176

CPT-11 1 MMC 1 1 n/a

CPT-11 1 S-1 1 55 n/a

Capecitabine 1 148 n/a

Capecitabine 1 CDDP 1 CPT-11 1 163 n/a

Capecitabine 1 CPT-11 1 trastuzumab 1 55 n/a

Paclitaxel 1 36 n/a

S-1 1 56 n/a

S-1 1 CDDP 1 98 n/a

S-1 1 trastuzumab 1 105 n/a

CPT-11: camptothecin-11; CDDP: cisplatin; MMC: mitomycin C; n/a: not
applicable.
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ramucirumab 1 best supportive care vs. placebo 1 best support-
ive care groups, respectively, in patients with advanced gastric
or gastro-esophageal junction adenocarcinoma and disease pro-
gression after first-line platinum-containing or
fluoropyrimidine-containing chemotherapy. In RAINBOW,16

the median OS was 9.6 vs. 7.4 months (p 5 0.017) and PFS was
4.4 vs. 2.9 months (p< 0.0001) in the ramucirumab 1 paclitaxel
vs. placebo 1 paclitaxel groups, respectively, in patients with
advanced gastric or gastro-esophageal junction adenocarcinoma
and disease progression on or within 4 months after first-line
chemotherapy (platinum plus fluoropyrimidine with or without
an anthracycline). Studies to compare the effectiveness of trastu-
zumab versus ramucirumab are warranted. TyTAN17 compared
lapatinib plus paclitaxel versus paclitaxel alone in Asian patients
with HER2-positive advanced gastric cancer. The median OS
was 11.0 vs. 8.9 months (p 5 1.044) and PFS was 5.4 vs. 4.4
months (p 5 0.244) in the lapatinib 1 paclitaxel vs. paclitaxel
alone groups. The results of that study suggest that lapatinib is
no more effective than paclitaxel alone in HER2-postive
advanced gastric cancer.

However, there are some limitations of this study. In par-
ticular, because this is not a randomized comparative study,
we cannot confirm whether similar patient outcomes would
have been observed using other therapies or using paclitaxel
alone. In addition, the survival benefit of trastuzumab as part
of later-line chemotherapy cannot be confirmed. Accordingly,
it is unclear how the survival benefit observed with this regi-
men compares with currently used regimens. Moreover, the
long OS relative to PFS and TTF could be related to slower

progression following trastuzumab therapy or could be relat-
ed to subsequent therapies. These possibilities will need to be
addressed in future studies in which trastuzumab are com-
pared with other anticancer drugs. The inclusion of only Jap-
anese patients may also limit the generalizability of this
study. Finally, we used RECIST version 1.0 instead of the
more recent version 1.1, and this may introduce some bias in
terms of assessing tumor responses. However, the extent of
this bias is likely to be low and is therefore unlikely to affect
the clinical implications of our findings. We are confident
that the generalizability of our results and their relevance to
clinical practice are unlikely to be compromised by the use of
RECIST version 1.0 instead of RECIST version 1.1.

In conclusion, trastuzumab in combination with paclitaxel
was generally well tolerated in trastuzumab-na€ıve patients with
HER2-positive, previously treated, advanced or recurrent gas-
tric cancer. The ORR, OS and PFS were favorable in this cohort
of patients. The present results also suggest that adding trastu-
zumab to weekly paclitaxel may be a treatment option for these
patients. Randomized trials may be required to confirm the
benefits of this combination on survival compared with other
treatment regimens, such as paclitaxel alone.
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