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Abstract 
Background:  The efficacy of irinotecan plus continuous trastuzumab beyond progression in patients with gastric cancer previously treated with 
trastuzumab plus standard first-line chemotherapy has not been reported.
Methods:  Patients with human epidermal growth factor receptor 2 (HER2)-positive advanced gastric cancer who were previously treated 
with trastuzumab received trastuzumab every 3 weeks and irinotecan every 2 weeks. The primary endpoint was the overall response rate 
(ORR), and the secondary endpoints included progression-free survival (PFS), 6-month survival rates, safety, and subgroup analysis by HER2 
status.
Results:  Sixteen patients were enrolled in a 3-year pre-planned registration period. This study was prematurely closed due to poor patient ac-
crual. The ORR and disease control rate were 6.7% (95% CI, 0.2-32.0) and 53.3% (95% CI, 26.6-78.7). The median PFS and overall survival (OS) 
were 2.4 months (95% CI, 0.0-5.2) and 9.7 months (95% CI, 8.2-11.2), respectively. The most frequently reported grades 3-4 adverse events 
were neutropenia (40%), anemia (27%), anorexia (33%), and fatigue (33%).
Conclusion:  With only 16 patients enrolled, the present study has very low power to detect any clinical benefit of trastuzumab plus irinotecan 
beyond disease progression in patients with HER2-positive advanced gastric cancer who previously received trastuzumab.
Trial Identifier: UMIN000007636.
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Lessons Learned
 • Results showed that continuous trastuzumab plus irinotecan in the second-line treatment of HER2-positive gastric cancer refractory 

to an initial trastuzumab-containing regimen was not more effective than previous studies of irinotecan monotherapy indicated.
 • The study size may limit the strength of this conclusion.
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Discussion
To our knowledge, this is the first prospective study to explore 
the significance of continuous trastuzumab plus irinotecan 
in the second-line treatment of HER2-positive gastric cancer 
that was refractory to initial trastuzumab combined with 
chemotherapy. Although limited by poor accrual, this study 
did not support that hypothesis. Continuous trastuzumab 
plus irinotecan treatment did not appear to be more ef fective 
than seen in previous reports of irinotecan monotherapy. The 
significance of continued anti-HER2 therapy is unknown. 
The present study, which closed early due to poor accrual, 
did not suggest the efficacy of trastuzumab past progression. 
This preliminary result was consistent with the results of the 
WJOG7112G study, a randomized phase II study comparing 
trastuzumab beyond disease progression in combination 
with weekly paclitaxel versus weekly paclitaxel alone after 
the failure of trastuzumab, fluoropyrimidine, and platinum-
containing chemotherapy in patients with HER2-positive 
advanced gastric or gastro-esophageal junction cancer that 
failed to observe a survival benefit for continued anti-HER2 
therapy.1 Moreover, the efficacy of trastuzumab deruxtecan 
in previously treated HER2-positive gastric cancer was re-
cently reported,2 and will likely become the standard of care.

Several reasons for poor accrual can be considered. The 
subset of HER2-positive gastric cancer is reported to com-
prise approximately 6.8-34.0% of all gastric cancers.3 Thus, 
it would have been necessary to screen 200-600 patients 
to accumulate 60 cases in this study. However, our clinical 
trial group lacked the ability to accumulate this number of 
cases. In addition, when disease progression was confirmed 
during primary treatment, some patients were not able to re-
ceive second-line treatment. Furthermore, the administration 
regimen for the combination of trastuzumab (every 3 weeks) 
and irinotecan (every 2 weeks) may have been considered too 
complicated by some.

Al-Shamsi et al suggested that the continuation of 
trastuzumab beyond disease progression in patients with 
HER2-positive metastatic gastric cancer was feasible and safe 
in their retrospective analysis.4 These findings coincided with 
the absence of cardiac events and other major adverse events 
(AEs) in our study population.

Due to incomplete accrual, the present study has very 
low power to detect any clinical benefit of trastuzumab and 
irinotecan beyond disease progression in patients with HER2-
positive metastatic or advanced gastric cancer who previously 
received trastuzumab due to the limited sample size.

Author disclosures and references available online.

Figure 1. Progression-free survival (PFS) and overall survival (OS) in HGCSG 1201. (A) The median PFS was 2.4 months (95% CI, 0.0-5.2), and the 
6-month PFS rate was 13%. (B) The median OS was 9.7 months (95% CI, 8.2-11.2), and the 6- and 12-month OS rates were 73 and 27%, respectively.



The Oncologist, 2022, Vol. 27, No. 5 e369

Trial informaTion

Disease Gastric cancer 

Stage of disease/treatment Metastatic/advanced

Prior therapy 1 prior regimen

Type of study Phase II, single-arm

Primary endpoint Overall response rate (ORR)

Secondary endpoints Progression-free survival, safety

Investigator’s Analysis The present study has a very low power to detect any clinical benefit due to the limited 
sample size.

Additional Details of Endpoints or Study Design

• 6-month survival rates
• Subgroup analysis by HER2 status (IHC 3+ group, IHC 

2+/FISH-positive group).
• Subgroup analysis by retesting of HER2 status (retest 

or no retest).
• Subgroup analysis by HER2 status in the HER2-

retested population (changed from positive to negative 
or not changed).

The Response Evaluation Criteria in Solid Tumors (RECIST, ver-
sion 1.1) was used to evaluate the response rate. Progression-free 
survival was defined as the time from registration until the date 
of first documented disease progression or death of any cause. 
Overall survival (OS) was defined as the time from registra-
tion until the date of death of any cause. Common Terminology 
Criteria for Adverse Events, version 4.0, was used to evaluate AEs.

The primary endpoint was the overall response rate (ORR). 
The secondary endpoints were PFS, 6-month survival rates, safety, 
subgroup analysis by HER2 status (immunohistochemistry 
(IHC) 3+ group, IHC 2+/ fluorescence in situ hybridization 
(FISH)-positive group), subgroup analysis by retesting of HER2 
status (retest or no retest), and subgroup analysis by HER2 
status in the HER2-retested population (changed from posi-
tive to negative or not changed). ORR was calculated according 
to the RECIST, version 1.1, criteria. At the time this study was 
drafted, it had been reported that irinotecan monotherapy 
for second-line treatment resulted in a response rate of 0.0%-
20.0%, and the median OS was approximately 5 months.5-8 

With a null hypothesis threshold ORR of 10%, alternative hy-
pothesis expected ORR of 20%, one-sided α of 0.10, and 80% 
power, a total of 60 evaluable patients were required according 
to the SWOG’s 2-stage design. Due to the low recruitment of this 
study, we modified the statistical plan as a descriptive analysis. 
The overall response rate (ORR) was estimated with 95% exact 
confidence intervals. The Kaplan-Meier method was used to de-
termine the summary estimates of PFS and OS. In the subgroup 
analysis by HER2 status, the comparison between groups was 
examined using the log-rank test, and a 2-sided P-value of <0.05 
was considered significant. These were calculated by IBM SPSS 
Statics, version 20.0 (IBM, Armonk, NY).

The study included patients aged 20 years or older who 
had histologically confirmed inoperable locally advanced, re-
current, or metastatic adenocarcinoma of the stomach with 
HER2 status scored as 3+ on immunohistochemistry (IHC) 
or fluorescence in situ hybridization (FISH)-positive. Further 
inclusion criteria were: prior trastuzumab therapy and radio-
logically confirmed disease progression within 28 days after 
the last dose of first-line therapy including trastuzumab; no 
prior irinotecan treatment; Eastern Cooperative Oncology 
Group performance status 0-2, adequate organ function 
within 14 days of enrollment. Patients were excluded if they 
had cardiac effusion, pleural, and/or peritoneal effusion re-
quiring treatment or drainage. Further exclusion criteria 
were: serious and/or uncontrolled complications (infection, 
pulmonary fibrosis, bowel paralysis, bowel obstruction, un-
controlled diabetes, hepatic cirrhosis, uncontrolled hyperten-
sion, current history of myocardial infarction, and/or unstable 
angina); active gastrointestinal hemorrhage.

Drug informaTion

Trastuzumab  

Generic/working name Trastuzumab

Drug type Antibody

Drug class Her-2/Neu

Dose 8 mg/kg initial dose, followed by 6 mg/kg every 3 week mg/kg

Route IV

Schedule of administration Trastuzumab was administered at an initial dose of 8 mg/kg, followed 
by a tri-weekly maintenance infusion at a dose of 6 mg/kg.

Irinotecan  

Generic/working name Irinotecan

Drug type Irinotecan hydrochloride hydrate

Drug class Topoisomerase I

Dose 150 mg per squared meter (m2)

Route IV

Schedule of administration Irinotecan was administered biweekly at a dose of 150 mg/m2. Doses 
could be modified to manage treatment-related toxic effects. The 
protocol treatment was continued until disease progression was con-
firmed or treatment could not continue by adverse events.
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PaTienT CharaCTerisTiCs

Number of patients, male 9 

Number of patients, female 6

Age Median (range): 65 (42-78) years

Number of prior systemic therapies Median: 1

Performance status: Eastern Cooperative Oncology Group 
(ECOG)

0-8
1-7
2-0
3-0
Unknown-0

Other Histology: adenocarcinoma, 15
Extent of disease: metastatic, 13; recurrent, 2
The number of metastatic sites per patient: median 2 (range 1-3)
Metastatic site: lymph node, 11; liver, 10; lung, 3; peritoneum, 2
Previous gastrectomy: 3
Previous adjuvant therapy 2
HER2 status: IHC 2+/FISH positive, 5; IHC 3+, 10
Prior therapy: trastuzumab with capecitabine plus cisplatin, 12; 
trastuzumab with S-1 plus cisplatin, 3

Cancer types or histologic subtypes Intestinal, 9; diffuse, 6

Primary assessmenT meThoD

Title Overall response rate 

Number of patients screened 16

Number of patients enrolled 16

Number of patients evaluable for toxicity 15

Number of patients evaluated for efficacy 15

Evaluation method RECIST 1.1

Response assessment CR n = 1 (6.7%)

Response assessment PR n = 0 (0%)

Response assessment SD n = 7 (46.7%)

Response assessment PD n = 7 (46.7%)

Response assessment OTHER n = 0 (0%)

(Median) duration assessments PFS 2.4 months, CI: 0.0-5.2

(Median) duration assessments OS 9.7 months, CI: 8.2-11.2

(Median) duration assessments duration of treatment 1.9 months

% Best response in 15 patients is plotted. Best response of patients 1, 2, 3, 4, 5, 6, and 9 was progressive disease. Patient 5, 6, and 
9 had progression of non-target lesion. Best response of patients 7, 8, 10, 11, 12, 13, and 14 was stable disease, and that of patient 15 
was complete response.
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Outcome Notes
Between April 2012 and March 2015, 16 patients were re-
gistered during the planned registration period from 9 insti-
tutions. This study was prematurely closed because of poor 
patient accrual. Among 16 total patients, one patient was ex-
cluded because of inadequate liver function and 15 patients 
were analyzed (Fig. 1).

The ORR was 6.7% (95% CI, 0.2-32.0), and the disease 
control rate was 53% (95% CI, 26.6-78.7). The median 
PFS was 2.4 months (95% CI, 0.0-5.2), and the 6-month 
PFS rate was 13.3% (95% CI, 3.4-40.5). The median 
OS was 9.7 months (95% CI, 8.2-11.2), and the 6- and 
12-month OS rates were 73.3% (95% CI, 46.7-89.6) and 
26.7% (95% CI, 10.4-53.3), respectively (Fig. 2). These re-
sults revealed that continuous trastuzumab plus irinotecan 
treatment was not more effective than past irinotecan 

monotherapy treatment. In the subgroup analysis by HER2 
status, the median PFS for the IHC 3+ and IHC 2+/FISH-
positive subgroups were 2.2 months (95% CI, 0.0-5.6) and 
2.4 months (95% CI, 0.0-5.0), respectively (P = .993). The 
median OS for these subgroups was 8.8 months (95% CI, 
5.9-11.7) and 10.8 months (95% CI, 8.4-13.2), respectively 
(P = .670) (Fig. 3).

Subgroup analysis according to retesting of HER2 status 
could not be conducted because retesting was only per-
formed in 4 patients. Regarding these patients, 3 patients 
had HER2 IHC scores of 3+ and one patient had a score of 
0. The best response among patients with IHC 3+ was stable 
disease in 2 patients and progressive disease in one patient, 
and progressive disease was noted in the patient with an 
IHC score of 0.

aDverse evenTs, all CyCles

Leukocytes (total WBC) 20 7 53 20 0 0 80 

Neutrophils/granulocytes (ANC/AGC) 33 7 20 33 7 0 67

Hemoglobin 33 0 40 27 0 0 67

Platelets 100 0 0 0 0 0 0

Febrile neutropenia 93 0 0 7 0 0 7

Albumin, serum-low (hypoalbuminemia) 40 27 33 0 0 0 60

Aspartate aminotransferase increased 73 20 7 0 0 0 27

Alanine aminotransferase increased 67 20 7 7 0 0 33

Alkaline phosphatase increased 60 40 0 0 0 0 40

Diarrhea 53 27 13 7 0 0 47

Nausea 33 33 20 13 0 0 67

Vomiting 73 20 7 0 0 0 27

Anorexia 33 20 13 33 0 0 67

Fatigue 33 20 13 33 0 0 67

Alopecia 67 13 20 0 0 0 33

The most frequently reported grades 3-4 AEs were neutropenia (40%), anemia (27%), anorexia (33%), and fatigue (33%). The median left ventricular 
ejection fractions before and after treatment were 66% and 62%, respectively.

Regarding the causes of treatment discontinuation, 12 patients had disease progression, and 3 patients withdrew consent in response to AEs. Specifically, 2 
patients withdrew because of grade 3 anorexia and fatigue, and 1 patient withdrew because of grade 2 anorexia and grade 1 alopecia.

assessmenT, analysis, anD DisCussion

Completion Did not fully accrue 

Investigator’s Assessment The present study had very low power to detect any clinical benefit due to the limited sample size

Gastric cancer was the fourth leading cause of cancer death 
worldwide in 2020.9 Approximately 60% of patients with 
gastric cancer worldwide are diagnosed in East Asian coun-
tries, including Japan, Korea, and China.10

Based on several clinical trials investigating primary 
chemotherapy for unresectable advanced or recurrent 
gastric- and gastro-esophageal junction cancer, standard 
chemotherapy includes fluoropyrimidine plus platinum 
for human epidermal growth factor receptor 2 (HER2)-
negative gastric cancer and fluoropyrimidine plus platinum 
in combination with trastuzumab for HER2-positive gas-
tric cancer.

Trastuzumab is a HER2-targeted humanized monoclonal 
antibody. The addition of trastuzumab to chemotherapy 
improved survival in patients with chemotherapy-naïve 
advanced gastric- or gastroesophageal junction cancer 

compared with the efficacy of chemotherapy alone in the 
ToGA study.11 In that study, the median OS for the combin-
ation of trastuzumab and chemotherapy (capecitabine plus 
cisplatin or fluorouracil plus cisplatin) for 13.8 months in pa-
tients with HER2-positive gastric cancer, versus 11.1 months 
(hazard ratio [HR] 0.74 [95% CI, 0.60-0.91]; P = .0046) for 
chemotherapy alone.

For gastric cancer that failed to respond to initial treatment, 
the efficacy of paclitaxel plus ramucirumab was reported in 
the RAINBOW study.12 The median OS was significantly 
longer in the ramucirumab plus paclitaxel group than in the 
placebo plus paclitaxel group (9.6 months [95% CI, 8.5-
10.8] versus 7.4 months [95% CI, 6.3-8.4], HR = 0.807 
[95% CI, 0.678-0.962]; P = .017). Later lines of treatment 
have shown the efficacy of immune checkpoint inhibitors and 
trifluridine-tipiracil.13-14
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Regarding the efficacy of irinotecan, a phase III clinical 
trial from the German AIO Group compared best supportive 
care with irinotecan.5 The study had a planned registration 
number of 120 patients; however, it was closed prematurely 
because of poor patient accrual with 40 patients registered. 
The primary endpoint, namely median OS, was 4.0 months 
for irinotecan, compared with 2.4 months for best supportive 
care (HR = 0.48 [95% CI, 0.25-0.92]; P = .012, one-sided 
log-rank test, corresponding to a 2-sided P = .023). Thus, 
irinotecan could be an option for second-line treatment. 
In addition, irinotecan was compared with paclitaxel as a 
second-line treatment in the WJOG 4007 study. The median 
OS times for the irinotecan and paclitaxel arms were 8.4 and 
9.5 months, respectively, and the median PFS times were 2.3 
and 3.6 months, respectively.15

When disease progression is confirmed during treatment, 
chemotherapy is commonly changed. However, it is unknown 
whether molecular targeted therapy such as trastuzumab 
should be continued. In a pre-clinical examination reported 
for breast cancer, trastuzumab continued to inhibit cell pro-
liferation, and sudden tumor growth was observed after stop-
ping trastuzumab administration.16-17 In addition, it has been 
reported that patients with metastatic breast cancer who con-
tinued treatment with trastuzumab beyond disease progres-
sion experienced more favorable clinical outcomes than those 
who stopped trastuzumab at progression.18 Meanwhile, retro-
spective analyses reported that continued trastuzumab after 
disease progression was not inferior to starting trastuzumab 
in second-line treatment; however, an unknown factor ex-
plaining the results associated with physician bias regarding 
stopping or continuing trastuzumab cannot be excluded.19-20

In patients with HER2-positive breast cancer that progressed 
during treatment with trastuzumab, von Minckwitz et al reported 
no significant difference in the median OS in a randomized phase 
III study comparing capecitabine alone with capecitabine com-
bined with continued trastuzumab (20.4 months versus 25.5 
months; P = .257).21 However, the HR for time-to-progression, 
the primary endpoint of the study, was 0.69% (95% CI, 0.48-
0.97; P = .0338), and the response rates for the 2 groups were 
27.0% and 48.1%, respectively (P = .0115).

The aforementioned results were all obtained in patients 
with breast cancer, and it has been unclear whether similar 
findings would be observed for gastric cancer. However, be-
cause HER2 is the growth driver in HER-positive gastric 
cancer, continued trastuzumab might suppress tumor progres-
sion after previous trastuzumab therapy. Only 8 of 132 (6%) 
patients treated with lapatinib plus PTX received continuous 
anti-HER2 treatment in the TyTAN study.22 In that study, 
the treatment outcomes of patients who received continuous 
anti-HER2 therapy were not reported. In the GATSBY study, 
174 of 228 (76%) patients received continuous anti-HER2 
treatment consisting of trastuzumab emtansine,23 which did 
not provide an overall treatment benefit. Therefore, the sig-
nificance of continued anti-HER2 therapy is unknown. Our 
goal was to evaluate the efficacy and safety of trastuzumab 
plus irinotecan for patients with unresectable advanced or re-
current gastric cancer with HER2 overexpression that was 
refractory to initial chemotherapy including trastuzumab. 
However, the number of patients who could be enrolled 
was small, and clinical benefits could not be verified. Among 
the limited sample size, no clinically meaningful efficacy 
was found for continuation of trastuzumab in combination 

with irinotecan. WJOG7112G study showed no efficacy 
of continued trastuzumab in combination with PTX, and 
trastuzumab deruxtecan emerged in this population.1-2
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figures anD Tables

Figure 2. Flow chart of HGCSG 1201. Sixteen patients were registered during the planned registration period from 9 institutions. One patient was 
excluded because of inadequate liver function, and 15 patients were analyzed.



e374 The Oncologist, 2022, Vol. 27, No. 5

Figure 3. Kaplan-Meier curves of progression-free survival (PFS) (A) and overall survival (B) by HER2 status. (A) The median PFS for the IHC 3+ and 
IHC 2+/FISH-positive subgroups were 2.2 (95% CI, 0.0-5.6) and 2.4 (95% CI, 0.0-5.0) months, respectively (P = .993). (B) The median OS for these 
subgroups were 8.8 (95% CI, 5.9-11.7) and 10.8 (95% CI, 8.4-13.2) months, respectively (P = .670). IHC, immunocytochemistry; FISH, fluorescence in 
situ hybridization.


