
Abstract. Background/Aim: Trastuzumab with S-1 plus
cisplatin was proved to be effective for human epidermal
growth factor receptor type 2 (HER2)-positive advanced
gastric cancer with measurable lesions. However, the
efficacy and safety of this regimen in the absence of
measurable lesions are unknown. Patients and Methods:
Patients with HER2-positive gastric cancer without
measurable lesions received cisplatin plus trastuzumab
intravenously on day 1 and oral S-1 on days 1-14 of a 21-
day cycle. The primary end-point was overall survival, and
40 patients were planned to be enrolled. Results: Fifteen
patients were enrolled. The median overall survival was 14.4
months. The 1- and 3-year overall survival rates were 66.7 %

and 26.7 %, respectively. Major grade 3-4 adverse events
included neutropenia (47%), anemia (40%), diarrhea (20%),
nausea (20%), and anorexia (20%). Conclusion:
Trastuzumab with S-1 plus cisplatin might be effective and
tolerable for HER2-positive advanced gastric cancer without
measurable lesions.

Gastric cancer is estimated to be the third most common
cause of cancer-related death worldwide in 2018 (1).
Although the number of patients who have died of gastric
cancer has gradually decreased over the past decade in Japan
(2), the prognoses of patients with unresectable advanced
gastric cancer (AGC) are still poor. 

For human epidermal growth factor receptor type 2 (HER-
2)-positive AGC, the ToGA trial (3) demonstrated a survival
benefit from the addition of trastuzumab to chemotherapy
consisting of capecitabine or fluorouracil plus cisplatin,
while S-1 plus cisplatin (SP) had been considered as standard
chemotherapy regimen for AGC in Japan since the SPIRITS
trial (4). As trastuzumab in combination with SP had not
been evaluated in patients with HER2-positive AGC, the
HERBIS-1 phase II trial (5) was conducted to evaluate the
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efficacy and safety of SP plus trastuzumab in HER2-positive
AGC with measurable metastatic lesions according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1 (6). It showed that SP plus trastuzumab had a
promising antitumor activity and manageable toxic effects. 

However, some AGC patients do not have measurable
lesions according to the RECIST 1.1 and such a population
was excluded in the HERBIS-1 trial. In the subgroup
analysis of the ToGA trial, trastuzumab plus chemotherapy
failed to provide a survival benefit for patients without
measurable lesions compared with chemotherapy alone.
Although other phase II trials were carried out to examine
the efficacy of trastuzumab in combination with
chemotherapy (7-16), no data were available for patients
with HER2-positive AGC without measurable lesions. Thus,
the efficacy of the addition of trastuzumab to chemotherapy
for AGC without measurable lesions is still unknown. 

According to the subgroup analyses of the SPIRITS trial,
the effects of SP on overall survival (OS) were greater in
patients without target tumors than in those with target
tumors (4). This suggested SP to be effective for OS in
patients without measurable lesions. Therefore, we
conducted a single-arm, multicenter phase II trial, HER2
Based strategy In Stomach cancer (HERBIS)-1B, to evaluate
the efficacy and safety of SP plus trastuzumab for HER2-
positive AGC without measurable metastatic lesions. 

Patients and Methods

Patients. We enrolled patients with histologically confirmed
unresectable or recurrent gastric adenocarcinoma including
adenocarcinoma of the gastro-esophageal junction. The criteria for
eligible patients included those with no measurable legion as
defined by RECIST 1.1 within 21 days before enrollment, patients
with HER2-positive cancer confirmed by immunohistochemistry
(IHC) and/or fluorescence in situ hybridization (FISH) (IHC 3+ or
IHC 2+ and FISH positive), age 20-75, performance status (PS) 0
or 1 (ECOG scale), no prior chemotherapy or radiotherapy for
gastric cancer (recurrence more than six months after adjuvant
chemotherapy was accepted), no massive ascites or pleural effusion
retention, patients without brain metastasis, adequate baseline organ
and marrow function with leukocytes ≥3,500 /mm3 ≤12,000/mm3,
absolute neutrophil count ≥2,000/mm3, platelets ≥100,000/mm3,
hemoglobin ≥9.0 g/dl, AST (GOT)/ALT (GPT) <100 IU/l, total
bilirubin <1.5 mg/dl, serum creatinine ≥1.2 mg/dl, and creatinine
clearance ≥60 ml/min, patients with a left ventricular ejection
fraction of at least 50% on Multi Gated Acquisition Scan (MUGA),
no abnormal findings requiring treatment on electrocardiogram
within 21 days before enrollment, ability to ingest orally, life
expectancy of greater than 3 months, and provision of written
informed consent. Exclusion criteria were as follows:
contraindication for S-1, cisplatin, or trastuzumab, pregnant or
possibly pregnant women, men who wanted their partners to
become pregnant, patients with active infection, patients with active
hepatitis type B infection, serious illness or medical conditions with
a previous history of congestive heart failure, hi-risk uncontrolled

arrhythmias, unstable angina requiring medication, a previous
history of myocardial infarction, severe heart valve disease, a
previous history of transmural infarct, or uncontrolled hypertension,
serious complication with interstitial pneumonia, pulmonary
fibrosis, heart failure, renal failure, hepatic failure, or uncontrolled
diabetes mellitus, patients with resting dyspnea, patients with new
hemorrhage from gastric cancer and/or the digestive tract, patients
with diarrhea (four or more times per day or watery stool), second
primary malignancy (except those adequately treated basal cell
carcinoma treated more than five years ago without recurrence),
patients receiving continuous systemic administration of flucytosine,
phenytoin or warfarin, patients receiving systemic administration of
corticosteroid, or any patients judged by the investigator to be unfit
to participate in the study.

The study protocol was approved by the Osaka Gastrointestinal
Cancer Chemotherapy Study Group (OGSG) Steering Committee
(OGSG1202) and the institutional review boards of all
participating institutions. All patients provided written informed
consent before enrollment. This study was registered with UMIN-
CTR, UMIN000007941.

Treatment. Patients received cisplatin (60 mg/m2) plus trastuzumab
(course 1, 8 mg/kg; course 2 onward, 6 mg/kg) intravenously on day
1 and oral S-1 twice daily at a dose based on the body surface area
(<1.25 m2, 40 mg; ≥1.25 to <1.5 m2, 50 mg; ≥1.5 m2, 60 mg) on days
1-14 of a 21-day cycle. This schedule was repeated until disease
progression, development of unacceptable toxicity, or patient
withdrawal of consent. If patients had a neutrophil count <1,000/mm3,
platelet count <75×103/mm3, serum creatinine >1.2 mg/dl, infection
with fever, or anorexia, diarrhea, oral mucositis, or rash of grade 2 or
higher, treatment with S-1 was suspended. For patients with febrile
neutropenia, grade 4 neutropenia, grade 3-4 thrombocytopenia, serum
creatinine >1.2 mg/dl, or grade 3-4 diarrhea, oral mucositis, or rash,
doses of S-1 and cisplatin were reduced starting from the next cycle.
For patients who had grade 3-4 vomiting or anorexia because of
cisplatin, its dose was reduced. If heart failure or severe infusion
reactions occurred, trastuzumab was discontinued. 

End points and assessments. The primary end point of the study was
OS, with secondary end points including adverse events, pro-
gression-free survival (PFS), and time to treatment failure (TTF).
OS was defined as the time from the date of enrollment to the date
of death from any cause. PFS was defined as the time from the date
of enrollment to the date of disease progression or death from any
cause. TTF was defined as the time from the date of enrollment to
the date when the treating physician decided to discontinue
treatment for any reason. Physical examination and blood tests were
mandatory before each course, and left ventricular ejection fraction
was assessed every 3 months during treatment. Adverse events were
evaluated according to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.0.

Statistical analysis. The required sample size was estimated based
on a threshold median survival time (MST) of 13 months and an
expected MST of 19 months, 80% power, and an alpha value of 0.1
(one-sided) using the binomial test. Considering ineligible patients
to comprise 2%, the target sample size was determined to be at least
40 patients.

We used the Kaplan–Meier method to estimate survival curves and
Greenwood’s formula to calculate the 95% confidence interval (CI)
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for survival rates. Statistical analyses were conducted with R, version
3.5.1. (The R Foundation for Statistical Computing, Vienna, Austria).

Results

Patients. Enrollment was started in February 2013, and
terminated after the inclusion of 15 patients from 12
institutions in May 2016 as a result of slow accrual. One
patient committed protocol deviation with an inadequate
neutrophil count of 1,800/mm3 before protocol treatment.
Including this case, the characteristics of the 15 patients are
listed in Table I. They included 12 males and 3 females. The
median age was 66 years (range=51-75 years). Eight patients
had a past history of gastrectomy. Twelve patients had
unresectable lesions, and three patients had recurrent disease.
Ten patients had IHC 3+ tumors, and five patients had IHC
2+ /FISH-positive tumors.

Efficacy. Analysis was conducted two years after closure of
recruitment, at which time (May 2018) all patients had
discontinued treatment. The median number of cycles was 7
(range=1-51 cycles), and the median relative dose intensity
for S-1, cisplatin, and trastuzumab was 72%, 76%, and 94%,
respectively. The main reason for treatment discontinuation
was progressive disease (eight patients, 53%), followed by
adverse events (six patients, 40%), and patient refusal due to
adverse events (one patient).

At the time of analysis, 12 patients had died. The median
duration of follow-up for the three surviving patients was
44.9 months. The median OS was 14.4 months (95%CI=10.3
months–not applicable, one-sided 90%CI=12.3 months
(Figure 1). The 1- and 3-year OS rates were 66.7%
(95%CI=46.6-95.3%) and 26.7 % (95%CI=11.5-61.7%),
respectively. The median PFS was 9.8 months (95%CI=8.6-
36.6 months; Figure 2). The 1 and 3-year PFS rates were
33.3% (95%CI=16.3-68.2%) and 20.0 % (95%CI=7.3-
55.0%), respectively. The median TTF was 6.1 months
(95%CI=3.0-12.5 months; Figure 3). The 6-month and 1-
year TTF rates were 46.7% (95%CI=27.2-80.2%) and 20.0%
(95%CI=7.3-55.0%), respectively. 

Safety. There were no deaths during the protocol or within
30 days after the protocol treatment. Hematological and non-
hematological adverse events are listed in Table II. The most
common hematological adverse events were leukopenia (any
grade, 93%; grade 3-4, 20%), neutropenia (any grade, 93%;
grade 3-4, 47%), and anemia (any grade, 80%; grade 3-4,
40%). No other grade 3-4 hematological adverse events were
observed. Regarding non-hematological toxicities, fatigue
(87%) and anorexia (87%) were the most common all-grade
adverse events. Diarrhea (20%), nausea (20%), and anorexia
(20%) were the most common grade 3-4 events. Heart failure
did not occur.

Discussion

In this study, 40 patients were initially planned to be enrolled
within two years. However, because of slow accrual, recruiting
was terminated with 15 patients at three years and three
months. The MST was 14.4 months and the lower limit of the
one-sided 90% CI was 12.3 months, which was slightly shorter
than the preplanned null hypothesis threshold of 13 months. 

Although the accrual of patients was insufficient in this
study, its efficacy was acceptable considering the 1-year
survival rate of 66.7%, the median PFS of 9.8 months, and
the median TTF of 6.1 months, compared with the HERBIS-
1 trial (MST, 16.0 months; 1-year survival rate, 67.9%;
median PFS, 7.8 months; median TTF, 5.7 months) (5) and
the ToGA trial Japanese subgroup that received trastuzumab
with capecitabine plus cisplatin (MST, 15.9 months; 1-year
survival rate, 68%; median PFS, 6.2 months) (17). 

There were some differences in patient characteristics
between the current HERBIS-1B trial and the HERBIS-1
trial. More patients with PS 1 participated in the HERBIS-
1B trial (53%) than in the HERBIS-1 trial (22%), more
patients with undifferentiated-type cancer participated in the
HERBIS-1B trial (47%) than in the HERBIS-1 trial (33%),
and fewer patients with IHC 3+ tumors participated in the
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Table I. Eligible patient characteristics

Characteristics                                                                         n=15

Age, years                                                                                    
   Median                                                                                    66
Range                                                                                      51-75
Gender                                                                                         
   Male                                                                                  12 (80%)
   Female                                                                                3 (20%)
Performance status                                                                      
   0                                                                                          7 (47%)
   1                                                                                          8 (53%)
Previous gastrectomy                                                                  
   No                                                                                       7 (47%)
   Total gastrectomy                                                               1 (7%)
   Distal gastrectomy                                                             7 (47%)
Unresectable/recurrent                                                                
   Unresectable                                                                     12 (80%)
   Recurrent with adjuvant chemotherapy                           2 (13%)
   Recurrent without adjuvant chemotherapy                       1 (7%)
Histological type                                                                         
   Differentiated                                                                     8 (53%)
   Undifferentiated                                                                 7 (47%)
HER2 status                                                                                 
   IHC 3+                                                                              10 (67%)
   IHC 2+/FISH positive                                                       5 (33%)
Tumor location                                                                            
   Stomach                                                                           15 (100%)
   Esophagogastric junction                                                        0



HERBIS-1B trial (67%) than in the HERBIS-1 trial (83%).
Undifferentiated-type cancer is considered to be associated
with a poorer prognosis than differentiated-type cancer (17).
Patients with IHC 3+ tumors were more likely to survive
longer than those with IHC 2+ /FISH-positive tumors when
treated with trastuzumab (3). These factors may have
influenced the OS in the current study.

The toxicity profiles in the current study were comparable
with those in the HERBIS-1 trial and the ToGA trial
Japanese subgroup; however, there were some differences in
the frequency and severity of adverse events. Grade 3-4
anemia was more common in the HERBIS-1B trial (40%)
than in the HERBIS-1 trial (15%) and the ToGA trial
Japanese subgroup (25%). Grade 3-4 nausea was more
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Figure 1. The Kaplan–Meier overall survival curve.

Figure 2. The Kaplan–Meier progression-free survival curve.



common in the HERBIS-1B trial (20%) than in the HERBIS-
1 trial (2%) and the ToGA trial Japanese subgroup (14%).
Grade 3-4 diarrhea was also more common in the HERBIS-
1B trial (20%) than in the HERBIS-1 trial (8%) and the
ToGA trial Japanese subgroup (8%). These differences in
adverse events must be interpreted with caution because of
the differences among the groups in terms of patient
characteristics. In particular, previous gastrectomy was
significantly more prevalent in the HERBIS-1B trial (53%)
than in the HERBIS-1 trial (17%) and the ToGA trial
Japanese subgroup (16%). A past history of gastrectomy may
have affected these observed adverse events.

Since the ToGA trial, several phase II studies have been
carried out to evaluate the efficacy of different
chemotherapeutic agents in combination with trastuzumab for
HER-2-positive AGC; i.e., SP (5, 7-9), capecitabine plus
oxaliplatin (10, 11), docetaxel plus cisplatin plus S-1(12), S-1
(13), docetaxel plus S-1 (14), docetaxel plus oxaliplatin plus
fluorouracil (15), and docetaxel plus cisplatin plus fluorouracil
(16). Chua et al. (7) investigated the efficacy of tri-weekly SP
plus trastuzumab, and reported a MST of 14.6 months.
Kataoka et al. (8) and the WJOG7212G trial (9) administered
five-weekly SP plus trastuzumab, and reported a MST of 15.3
and 16.5 months, respectively. Kataoka et al. included patients
without measurable lesions, but they accounted for only 3 out
of 30. The other studies enrolled patients with measurable
lesions only, except one which included a patient without
measurable lesions (12). Thus, the current study was the first
phase II trial to evaluate the efficacy and safety of
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Figure 3. The Kaplan–Meier time to treatment failure curve.

Table II. Adverse events

Event                                                                     Grade

                                                      1       2       3      4    Any (%)    3-4 (%)

Leukopenia                                    4       7       3      0         93            20
Neutropenia                                   1       6       6      1         93            47
Anemia                                          3       3       6      0         80            40
Thrombocytopenia                        6       2       0      0         53             0
Creatinine increased                     6       4       0      0         67             0
Blood bilirubin increased             1       0       0      0          7              0
AST increased                               6       0       0      0         40             0
ALT increased                               4       1       0      0         33             0
Hypoalbuminemia                        3       7       0      0         67             0
Hyponatremia                               1       0       0      0          7              0
Diarrhea                                         4       2       3      0         60            20
Oral mucositis                               5       1       0      0         40             0
Skin rash                                       2       1       0      0         20             0
Nausea                                           4       1       3      0         53            20
Vomiting                                        1       1       1      0         20             7
Fatigue                                           7       4       2      0         87            13
Anorexia                                        6       4       3      0         87            20
Conjunctivitis                                0       1       0      0          7              0
Interstitial pneumonia                  0       0       1      0          7              7
Hypertension                                 0       0       1      0          7              7
Thromboembolic event                0       0       1      0          7              7
Hand-foot syndrome                    0       2       0      0         13             0
Fever                                              0       1       0      0          7              0
Nasal discharge                             1       0       0      0          7              0
Abdominal abscess                       0       1       0      0          7              0
Constipation                                  1       1       0      0         13             0
Peripheral sensory neuropathy      0       2       0      0         13             0



chemotherapy in combination with trastuzumab for HER-2-
positive AGC without measurable lesions.

The limitation of this study was the insufficient enrollment of
patients. HER2-positive AGC without measurable lesions was
regarded as a minor population, as demonstrated in the ToGA
trial in which only 9.8% of patients did not have measurable
lesions. Undifferentiated-type gastric cancer, comprising 47% of
our enrolled patients, is less likely to be associated with HER2
alteration (3.1%) than differentiated-type cancer (18.1%) (18).
Therefore, further investigation with prospective clinical trials
may be difficult for this small population with HER2-positive
AGC without measurable lesions.

In conclusion, trastuzumab with S-1 and cisplatin may be
effective and tolerable for patients with HER2-positive
advanced gastric cancer with or without measurable lesions.
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