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Abstract
Background and Objective Gastric cancer has been associated with notable geographic heterogeneity in previous multi-
regional studies. In particular, patients from Japan have better outcomes compared with patients from other regions. Here, 
we assess patient-focused outcomes for the subgroup of Japanese patients in the global RAINBOW study.
Methods Quality of life (QoL) was assessed using the European Organization for Research and Treatment of Cancer Quality-
of-Life Questionnaire-Core 30 (QLQ-C30) at baseline and 6-week intervals. Investigators assessed performance status before 
each 4-week cycle. Time-to-deterioration in each QLQ-C30 scale was defined as randomization to first worsening of ≥ 10 
points (on a 100-point scale). Time-to-deterioration in performance status was defined as first worsening to ≥ 2. Hazard 
ratios were estimated using Cox proportional hazards models.
Results The Japan subgroup contained 140 patients (ramucirumab plus paclitaxel, n = 68; placebo plus paclitaxel, n = 72); 
baseline QoL data were available for all patients. At baseline, QLQ-C30 scores were similar between study arms. Of the 
15 QLQ-C30 scales, nine had a hazard ratio < 1, indicating similar or numerically longer time-to-deterioration in QoL for 
ramucirumab plus paclitaxel; all 95% confidence intervals included 1. Best mean change from baseline numerically favored 
ramucirumab plus paclitaxel in most QoL scales. The hazard ratios for time-to-deterioration of performance status to ≥ 2 
were 0.64 in the Japan subgroup and 0.88 in the non-Asian subgroup. The Japan subgroup had better QoL at baseline com-
pared with the non-Asian subgroup.
Conclusions Treatment with ramucirumab plus paclitaxel maintained QoL and performance status over time compared with 
placebo plus paclitaxel in the Japan subgroup of the RAINBOW trial. These data suggest that the heterogeneity in gastric 
cancer between geographic regions includes multiple measures of QoL.
Trial registration number NCT01170663 (first submitted 21 July, 2010).

1 Introduction

Globally, gastric cancer (GC) is the fifth most frequently 
diagnosed cancer and the third leading cause of cancer-
related deaths [1], and is often diagnosed at an advanced 
stage [2]. In Japan, it is the most common type of cancer 

diagnosed in men. Contrary to worldwide trends, early detec-
tion is often possible in Japan because of widely performed 
screening [2], yet the population is still high risk for GC [3]. 
Moreover, the aggressive nature of the disease often results 
in poor outcomes and worsening quality of life (QoL).

Recently, QoL has emerged as an increasingly impor-
tant outcome in GC to complement traditional oncologic 
outcomes such as overall survival (OS), and tumor-related 
outcomes such as progression-free survival (PFS) and objec-
tive response rate (ORR) [4, 5]. Quality of life is a subjec-
tive multidimensional concept, which encompasses physical, 
psychological, and social issues [6]. In addition to having 
prognostic value in advanced GC [7–9], QoL has been asso-
ciated with tumor-related outcomes and may provide a more 
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complete assessment of treatment effectiveness for patients 
and clinicians.

Quality of life is typically assessed through question-
naires completed by the patient. One of the most reliable and 
widely used QoL questionnaires is the European Organiza-
tion for Research and Treatment of Cancer (EORTC) Qual-
ity-of-Life Questionnaire-Core 30 (QLQ-C30) [10]. The 
EORTC QLQ-C30 measures 15 scales: one global health 
status/QoL scale, five functional scales (physical, role, emo-
tional, cognitive, and social functioning), three multi-item 
symptom scales (fatigue, nausea/vomiting, and pain), and six 
single items for specific symptom scales (dyspnea, insomnia, 
appetite loss, constipation, diarrhea, and financial difficul-
ties) [10]. Dimensions of QoL most impacted by advanced 
GC include global QoL, fatigue, pain, and appetite loss [11]. 
Baseline QLQ-C30 data have predicted survival in patients 
with advanced GC in both first- and second-line settings 
[7, 9].

In patients with advanced GC, improvement in OS 
remains the main goal. However, with the limited OS 
improvements demonstrated to date, patient-reported out-
comes including QoL are increasingly recognized as critical 
endpoints in cancer treatment [11–13]. Unfortunately, only 
a few studies have demonstrated OS improvement and, as 
a result, QoL data in conjunction with clinical outcomes 
remain limited and the understanding and interpretation of 
these instruments are still poor.

RAINBOW, a phase III randomized trial, evaluated 
ramucirumab plus paclitaxel as compared to placebo plus 
paclitaxel in patients with metastatic or non-resectable GC 
or gastroesophageal junction adenocarcinoma who had 
progressed on first-line chemotherapy [14]. In this global 

trial, ramucirumab plus paclitaxel resulted in significantly 
improved OS (median 9.6 vs 7.4 months, hazard ratio [HR]: 
0.807; p = 0.017), PFS (median 4.4 vs 2.9 months, HR: 
0.635; p < 0.0001), and ORR (28% vs 16%; p = 0.0001) 
compared to placebo plus paclitaxel, along with a manage-
able safety profile [14]. In addition, the safety and efficacy of 
this treatment was also reported in the Japanese population 
of the RAINBOW trial (median OS 11.4 vs 11.5 months, 
HR: 0.88; p = 0.5113; median PFS 5.6 vs 2.8 months, HR: 
0.50; p = 0.0002, and ORR 41% vs 19%, p = 0.0035) [15]. 
Results of the RAINBOW trial also demonstrated that QoL 
was maintained in the intention-to-treat population [13].

There is remarkable geographic heterogeneity in the 
incidence and mortality of GC. In particular, outcomes for 
patients from Japan are better than patients from Western 
regions [16–18]. The reasons for this heterogeneity are 
unclear, although factors such as nationwide screening and 
high post-progression treatment rates in Japan may contrib-
ute to this phenomenon [19, 20]. In this article, we describe 
the impact of second-line ramucirumab plus paclitaxel treat-
ment on QoL in the Japan subgroup of the RAINBOW trial. 
The treatment arms were compared with respect to patient-
reported functioning and symptoms (disease and treatment 
related), as measured by the EORTC QLQ-C30. In addi-
tion, deterioration in investigator-assessed performance 
status (PS) was evaluated. To our knowledge, this analysis 
is the first to assess QoL in a Japanese subgroup of a multi-
regional study of GC and provides new insights into the 
geographic heterogeneity of GC. Furthermore, the results 
of this study may help refine the design of future GC stud-
ies, minimize gaps in healthcare between Japan and other 
regions, and ultimately benefit patients with GC.

2  Patients and Methods

2.1  Study Design

The design of the global, randomized, double-blind, phase 
III RAINBOW trial, as well as the study flowcharts for the 
intention-to-treat population and Japan subgroup, have been 
published previously [14, 15]. Briefly, eligible patients had 
locally recurrent/advanced, measurable or non-measurable, 
metastatic or nonresectable GC or gastroesophageal junc-
tion adenocarcinoma that had progressed despite first-line 
platinum- and fluoropyrimidine-based treatment, and an 
Eastern Cooperative Oncology Group (ECOG) PS of 0 or 
1. Patients were randomly assigned, in a 1:1 ratio, to receive 
either ramucirumab 8 mg/kg or placebo intravenously on 
days 1 and 15 plus paclitaxel 80 mg/m2 intravenously on 
days 1, 8, and 15 of a 28-day cycle. Randomization was 
stratified by geographic region (region 1: Europe, Israel, 
Australia, and the USA; region 2: Argentina, Brazil, Chile, 

Key Points 

The phase III RAINBOW trial showed ramucirumab 
plus paclitaxel versus placebo plus paclitaxel signifi-
cantly improved survival in the second-line treatment 
of patients with gastric cancer in the overall intention 
to-treat population, as well as the subgroup in Japan.

The RAINBOW trial also demonstrated quality of life 
was better maintained in the ramucirumab plus paclitaxel 
arm of the intention-to treat population.

This study investigated the impact of ramucirumab plus 
paclitaxel on patient-focused outcomes in the Japan sub-
group of the RAINBOW trial and showed quality of life 
and performance status were better maintained over time 
compared with placebo plus paclitaxel. Furthermore, 
the Japan subgroup had better quality of life at baseline 
compared with the non-Asian subgroup.
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and Mexico; and region 3: Japan, South Korea, Hong Kong, 
Singapore, and Taiwan), time to progression after the first 
dose of first-line therapy (< 6 months vs ≥ 6 months), and 
disease measurability (measurable vs non-measurable). The 
primary endpoint was OS, and secondary endpoints included 
PFS, ORR, QoL, and safety. The study was approved by 
the ethical and local institutional review boards for the par-
ticipating sites, and was conducted in accordance with the 
CONSORT 2010 Statement, Good Clinical Practice guide-
lines, and the Declaration of Helsinki. All patients provided 
written informed consent before enrollment.

Patients enrolled from Japan were considered for the pur-
pose of this analysis and were called the Japan subgroup. 
To draw comparisons at baseline between the Japanese and 
global populations, patients in regions other than East Asia 
(i.e., patients enrolled from Argentina, Australia, Brazil, 
Chile, Europe, Israel, Mexico, and USA) were grouped in 
the non-Asian subgroup. Patients completed the QLQ-C30 
(version 3.0) at baseline, every 6 weeks while receiving 
study therapy, and at the end of treatment. Radiological 
tumor assessments were performed at baseline and every 6 
weeks (Response Evaluation Criteria in Solid Tumors, ver-
sion 1.1). Performance status was evaluated at baseline and 
before every 28-day cycle.

2.2  Statistical Considerations

For the QLQ-C30, compliance at each assessment time point 
was defined as the number of patients who completed the 
questionnaire divided by the expected number of patients at 
that time point; the expected number of patients at any post-
baseline visit was equal to the number of patients who were 
alive and without disease progression. The QoL data were 
scored according to EORTC QLQ-C30 guidelines, with all 
scales reported from 0 to 100. Higher scores represented 
better QoL for the functioning and global QoL scales. For 
the symptom scales, higher scores meant a greater symptom 
burden. A change of at least 10 points (an increase of ≥ 10 
points for the functional scales and the global QoL scale 
or a decrease of ≥ 10 points for the symptom scales) was 
considered clinically meaningful [21].

For each patient and each QoL scale, change from baseline 
was calculated for each post-baseline assessment. For each 
treatment arm, the mean of the best post-baseline change 
and the mean difference between arms were estimated. This 
summary was limited to those patients with at least one 
post-baseline assessment. The QLQ-C30 response analysis 
characterized each post-baseline assessment as improved or 
deteriorated if the change was ≥ 10 points, and stable if the 
change was < 10 points for each of the scales. Of interest was 
the proportion of patients with improved or stable scores.

The QLQ-C30 time-to-deterioration (TTD) was defined as 
the time from randomization to the first deterioration of ≥ 10 

points from baseline for each scale. Censoring occurred at the 
date of the last QLQ-C30 assessment if no deterioration was 
observed. The QLQ-C30 TTD was compared between the 
treatment arms using an unstratified log-rank test. The TTD 
HRs and 95% confidence intervals were estimated using the 
Cox proportional hazards model with assigned treatment and 
baseline score as covariates.

The ECOG PS TTD was defined as the time from rand-
omization to the first time an ECOG PS score of ≥ 2 was 
observed. If no deterioration was observed, censoring 
occurred at the date of the last ECOG PS assessment. The 
ECOG PS TTD was compared between the treatment arms 
using an unstratified log-rank test and was presented using 
the Kaplan–Meier method. The HR was estimated using the 
Cox proportional hazards model.

3  Results

3.1  Patient Demographics and Baseline QLQ‑C30 
Data (Japan vs Non‑Asian)

Of the 665 patients randomized globally, 140 patients from 
the sites in Japan were included in this analysis. Of these, 
68 were in the ramucirumab plus paclitaxel arm and 72 in 
the placebo plus paclitaxel arm, and the mean age was 64 
and 63 years, respectively. The primary tumor site was gas-
tric for the majority of patients (96% and 90% in the ramu-
cirumab plus paclitaxel and placebo plus paclitaxel arms, 
respectively). Table 1 presents the baseline demographics 
and disease characteristics.

In the Japan subgroup, a higher number of patients had 
an ECOG PS of 0 at baseline (54% and 60% in the ramu-
cirumab plus paclitaxel and placebo plus paclitaxel arms, 
respectively), whereas amongst the non-Asian subgroup 
patients, approximately one-third had an ECOG PS of 0 
in both treatment arms. In the Japanese population, base-
line QLQ-C30 data were available for all patients. Among 
symptoms, the highest level of impairment was reported in 
fatigue, followed by appetite loss, constipation, insomnia, 
pain, and dyspnea based on the mean scores at baseline. 
Overall, the QLQ-C30 scores were similar between the 
two treatment arms. The QLQ-C30 scores observed for the 
Japan subgroup at baseline showed a better trend for almost 
all parameters than the non-Asian subgroup. A summary 
of baseline QLQ-C30 scores by treatment arm and region 
(Japan vs non-Asian) is shown in Fig. 1.

3.2  EORTC QLQ‑C30 Compliance

As stated above, all patients completed the QLQ-C30 at 
baseline. The number expected to be completed at each 
scheduled assessment decreased over time due to the 
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decrease in the number of patients who remained on study 
therapy, with a more rapid decrease in the placebo plus 
paclitaxel arm. Based on expected assessments, a percentage 
compliance of > 70% was observed at the early assessment 
times in both ramucirumab plus paclitaxel and placebo plus 
paclitaxel arms (Table 1 of the Electronic Supplementary 
Material).

3.3  EORTC QLQ‑C30 Mean of Best Change 
from Baseline

All of the patients in the ramucirumab plus paclitaxel arm and 
97% of the patients in the placebo plus paclitaxel arm were 
included in the best change analyses. In the ramucirumab plus 

paclitaxel arm, improvement from baseline was observed in 
all scales (functional scales range: 2.3–7.9, symptom scales 
range: − 0.5 to − 12.0 points) (Fig. 2). In the placebo plus 
paclitaxel arm, worsening of symptoms was observed in nau-
sea/vomiting (0.6 points) and pain (0.4 points), and the mean 
changes from baseline had ranges of 0.4–5.4 and 0.4 to − 7.3 
in functional scales and symptoms, respectively. A clinically 
meaningful improvement from baseline was observed in 
appetite loss (mean change from baseline: − 12.0 points) 
and constipation (mean change from baseline: − 11.7 points) 
in the ramucirumab plus paclitaxel arm. In the placebo plus 
paclitaxel arm, no clinically meaningful improvements were 
observed. Overall, the highest treatment-arm difference was 
observed for pain with a mean improvement from baseline 

Table 1  Patient and disease characteristics

ECOG PS Eastern Cooperative Oncology Group Performance Status, PD progressive disease, SD standard deviation
a Data were missing for one patient
b Data for patients with no metastatic sites are not presented

Japan Non-Asian

Characteristic Ramucirumab plus 
paclitaxel
N = 68

Placebo 
plus paclitaxel
N = 72

Ramucirumab plus 
paclitaxel
N = 223

Placebo 
plus paclitaxel
N = 224

Age
 Mean, years (SD) 64 (8) 63 (10) 59 (12) 59 (11)
 Median, years (range) 64 (34–76) 65 (29–76) 60 (25–83) 61 (24–84)

Sex, male, n (%) 46 (68) 53 (74) 157 (70) 163 (73)
ECOG PS, n (%)
 0 37 (54) 43 (60) 73 (33) 85 (38)
 1 31 (46) 29 (40) 150 (67) 139 (62)

Disease measurability, n (%)
 Measurable 49 (72) 52 (72) 180 (81) 184 (82)
 Non-measurable 19 (28) 20 (28) 43 (19) 39 (17)a

Time to PD on first-line therapy, n (%)
 < 6 months 31 (46) 35 (49) 146 (65) 140 (63)
 ≥ 6 months 37 (54) 37 (51) 77 (35) 83 (37)a

Primary tumor site, n (%)
 Gastric 65 (96) 65 (90) 160 (72) 160 (71)
 Gastroesophageal junction 3 (4) 7 (10) 63 (28) 64 (29)

Primary tumor present, n (%)
 Yes 44 (65) 52 (72) 144 (65) 140 (63)
 No 24 (35) 20 (28) 79 (35) 84 (38)

Sites of metastatic disease, n (%)
 Any 68 (100) 72 (100) 222 (100) 218 (97)
 Lymph nodes 47 (69) 49 (68) 148 (66) 137 (61)
 Peritoneal 36 (53) 35 (49) 99 (44) 94 (42)
 Liver 27 (40) 26 (36) 109 (49) 101 (45)

Number of metastatic sites involved, n (%)b

 1 25 (37) 31 (43) 48 (22) 48 (21)
 2 29 (43) 23 (32) 80 (36) 92 (41)
 ≥ 3 14 (21) 18 (25) 94 (42) 78 (35)
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Fig. 1  Quality-of-Life Questionnaire-Core 30 (QLQ-C30) scores by 
treatment arm at baseline a Japan and b Non-Asian. Non-Asian com-
prised patients in regions other than East Asia (i.e., patients enrolled 
from Argentina, Australia, Brazil, Chile, Europe, Israel, Mexico, 
and USA). *The baseline data were not available for all patients and 
‘N’ varied (ramucirumab and paclitaxel arm: 214–215; placebo plus 

paclitaxel arm: 215–217). Error bars represent standard deviation; 
scores range from 0 to 100 (y-axis runs to 120 because of error bars); 
for functional scales and global quality of life (QoL), higher score = 
better QoL; for symptom and financial difficulties scales, lower score 
= better QoL
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of 8 points in the ramucirumab plus paclitaxel arm and a 
worsening of 0.4 points in the placebo plus paclitaxel arm, 
resulting in a total difference of 8.4 points in the mean change 
from baseline between arms. Diarrhea was the only symptom 
scale that did not favor ramucirumab plus paclitaxel (treat-
ment difference: 1.1).

3.4  EORTC QLQ‑C30 Response Analysis Over Time

At week 6, similar percentages of patients reported improved 
or stable scores between treatment arms; however, from 
week 12 onwards, higher percentages were observed for 
the ramucirumab plus paclitaxel arm in all of the scales. 
Figure 3 summarizes the QLQ-C30 response over time 
for select scales of global QoL, physical functioning, and 
role functioning scores, as well as appetite loss, pain, and 
fatigue symptom scores. Similar patterns were observed for 
the other QoL scales (data not shown). At week 6 in the 
ramucirumab arm, the highest number of improved or stable 
scores relative to baseline were observed for physical func-
tioning and emotional functioning (72% each) among func-
tional scales, and nausea/vomiting (76%) among symptom 
scales. Across all time points, each scale had a greater num-
ber of patients with ‘no data’ in the placebo plus paclitaxel 
arm than in the ramucirumab plus paclitaxel arm.

3.5  EORTC QLQ‑C30 Time to Deterioration

Of the 15 QLQ-C30 scales, nine had a HR < 1 (range 
0.65–0.99), indicating similar or numerically longer TTD 

in QoL in patients treated with ramucirumab plus paclitaxel 
as compared to those treated with placebo plus paclitaxel. 
These included physical functioning, emotional function-
ing, nausea/vomiting, and pain. Hazard ratios that favored 
placebo plus paclitaxel included appetite loss and diarrhea. 
A summary of HRs for TTD is presented in Fig. 4.

3.6  Eastern Cooperative Oncology Group 
Performance Status Time to Deterioration

The analysis of TTD in ECOG PS (Fig. 5) showed that the 
HRs for treatment with ramucirumab plus paclitaxel for TTD 
of PS to ≥ 2 were 0.64 in the Japan subgroup and 0.88 in the 
non-Asian subgroup. As a result of censoring, medians could 
not be estimated in the Japan subgroup.

4  Discussion

The phase III RAINBOW trial demonstrated that the addi-
tion of ramucirumab to paclitaxel significantly increases 
OS compared with placebo plus paclitaxel, and can be 
regarded as a standard second-line treatment for patients 
with advanced GC [14]. It was also found that the safety and 
efficacy of this treatment observed in the Japanese popula-
tion was consistent with that observed in the overall popula-
tion [15]. Furthermore, a pooled analysis of patient-reported 
outcomes and QoL in two phase III ramucirumab trials 
(RAINBOW and REGARD) established that QoL could be 
an additional tool to assess tumor status for patients with 
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Fig. 2  European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire-Core 30 mean of best change from baseline 
within arm and treatment arm difference. Error bars represent standard error. QoL quality of life
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non-measurable disease [11]. Additionally, baseline QoL has 
been shown to be a prognostic factor for GC that is associ-
ated with improved clinical outcomes [22]. It is pertinent 
from these findings that, although improved survival is key, 
preserving QoL is a critically important consideration in this 
setting. There have been very few positive phase III studies 
in patients with GC and understanding the QoL of these 

patients is important when considering extended survival 
benefit.

The present analyses aimed to provide a source of patient-
reported outcome data to better understand treatment and 
disease burden in patients with advanced GC in Japan 
receiving second-line systemic therapy. The Japan subgroup 
had better QoL at baseline compared with the non-Asian 

(a) (b)

(c) (d)

(e) (f)

Fig. 3  Summary of European Organization for Research and Treat-
ment of Cancer Quality-of-Life Questionnaire-Core 30 (EORTC 
QLQ-C30) response analysis over time for select scales a global 
quality of life; b physical functioning; c role functioning; d fatigue; 
e pain; and f appetite loss. All patients included to derive percentages 
(ramucirumab plus paclitaxel, n = 68; placebo plus paclitaxel, n = 

72); ‘No data’ was primarily due to discontinuation of therapy related 
to tumor progression. The QLQ-C30 response analysis character-
ized each post-baseline assessment as improved or deteriorated if the 
change was ≥ 10 points, and stable if the change was <10 points for 
each of the scales
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subgroup. The more favorable baseline QoL scores in the 
Japan subgroup compared with the non-Asian subgroup is 
consistent with the higher percentage of patients with base-
line ECOG PS of 0. The ECOG PS is a function of cancer 
symptom burden [23–25] and an association between QoL 
and PS in patients with GC has already been reported [11]. 
Other reasons for the better QoL at baseline in the Japan 
subgroup may be related to differences in disease etiology, 
such as a lower number of distal tumors, and younger age 
and earlier stage at diagnosis, or differences in medical prac-
tice between the regions [26–29]. These factors are worth 
exploring in future studies.

The HRs for TTD to PS ≥ 2 with ramucirumab plus pacli-
taxel vs placebo plus paclitaxel were 0.64 in the Japan sub-
group and 0.88 in the non-Asian subgroup. Neither treatment 
arm in the Japan subgroup reached the median for TTD of 
PS to ≥ 2, which is in contrast to the non-Asian subgroup. 
These data suggest that the better baseline QoL scores 
and PS maintenance during treatment observed for Japa-
nese patients partially explain why Japanese patients with 
GC tend to have longer survival compared with non-Asian 
patients [15, 30]. These findings provide new insights into 
the geographic heterogeneity of advanced GC, and may help 
refine the design of future GC studies and improve outcomes 
for patients with GC.

In the Japan subgroup, QoL was similar between the 
ramucirumab plus paclitaxel and placebo plus paclitaxel 
arms at baseline. Consistent with the global population, 

fatigue and appetite loss had the poorest baseline scores 
amongst symptom scales in the Japan subgroup. Both of 
these symptoms are closely related to the advanced GC dis-
ease state and hence are expected to present with poorer 
scores [13]. At week 6, approximately 80% of patients in 
each arm provided QLQ-C30 data, with more than half of 
these patients reporting improved or stable scores, with sta-
ble scores more frequent. After week 6, a lower proportion 
of patients in the ramucirumab plus paclitaxel arm were clas-
sified as ‘no data,’ consistent with the longer PFS observed. 
The ‘no data’ group was considered relevant to account for 
over time as the data are not missing at random and assumed 
to be most similar to those with deteriorated QoL scores.

Over time, numerically more patients in the ramucirumab 
plus paclitaxel arm reported improved or stable scores. 
Results of the response analysis therefore supported the TTD 
in QoL results. It is worth noting that since an improvement 
is not possible when a patient is relatively asymptomatic 
or has good QoL at baseline, a treatment with benefits in 
QoL is more likely to demonstrate maintenance of QoL/
symptoms functioning. These Japan subgroup findings were 
supported by the similar analysis in the global population 
in which a consistently numerically higher percentage of 
patients in the ramucirumab plus paclitaxel arm experienced 
stable or improved QoL parameters at each assessment, com-
pared with patients in the placebo plus paclitaxel arm [13].

The TTD in QoL scales in the Japan subgroup was con-
sistent with the results from the global population [13], 
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Fig. 4  Time to deterioration in Quality-of-Life Questionnaire-Core 30 (QLQ-C30) scales. CI confidence interval, HR hazard ratio, QoL quality 
of life
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but with more variability in point estimates for HRs. As 
observed in the global population, the highest non-favorable 
HR was reported for diarrhea, which was consistent with the 
higher rate of any-grade diarrhea reported by investigators 
in both the global and Japanese populations [13, 15]. As 

diarrhea is a known adverse event reported with the ramu-
cirumab plus paclitaxel combination, the observed HR was 
not unexpected.

Similarly, the results from TTD in ECOG PS were 
consistent with those reported previously in the global 
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RAINBOW population [13]. Although primarily utilized for 
its prognostic value, physicians commonly assess ECOG PS 
to monitor a patient’s physical functioning. The ECOG PS 
has been considered a surrogate when patient-reported func-
tioning has not been assessed, with values ≥ 2 associated 
with impaired mobility and self-care. In addition, continu-
ation of treatment may not be warranted if PS deteriorates 
as chemotherapy is usually not indicated for patients with 
PS of > 2 [31].

In the Japan subgroup of the RAINBOW trial, the addi-
tion of ramucirumab to second-line paclitaxel therapy 
extended median PFS in patients with advanced GC [15]. 
Additionally, the ORR (ramucirumab plus paclitaxel: 41% 
vs placebo plus paclitaxel: 19%) and disease control rate 
(ramucirumab plus paclitaxel: 94% vs placebo plus pacli-
taxel: 75%) were also improved. The current QoL analysis 
indicates that greater tumor shrinkage and longer PFS with 
the addition of ramucirumab to paclitaxel also leads to better 
QoL outcomes. This can be considered as meaningful when 
taking into account the median duration of treatment for 
patients in the ramucirumab plus paclitaxel arm compared to 
patients in the placebo plus paclitaxel arm (23 weeks vs 12 
weeks) [15]. A longer duration of ramucirumab plus pacli-
taxel treatment resulted in efficacy results without deteriorat-
ing patients’ QoL in the Japanese population.

There were limitations associated with this study. 
Although compliance with completing the QoL question-
naire was high at baseline, this compliance decreased over 
time, more so in the placebo plus paclitaxel arm. This limita-
tion is common in cancer QoL studies and may be attributed 
to multiple factors, including deterioration in clinical status 
[32–35]. In future studies, compliance may be improved 
with staff commitment and education, as well as taking 
advantage of existing tracking systems [36]. A further limi-
tation was the small number of patients in this subgroup 
analysis, which may have led to the variability in results 
that prevented detailed description. Thus, overall conclu-
sions are based on consistent trends in results across the 
presented analyses, with particular consideration of the goal 
of maintaining QoL.

5  Conclusions

Treatment with ramucirumab plus paclitaxel maintained 
QoL over time as compared with placebo plus paclitaxel 
in the Japan subgroup of the RAINBOW trial. The Japan 
subgroup also showed better QoL at baseline compared with 
the non-Asian subgroup. These data suggest that the hetero-
geneity in GC between geographic regions includes multiple 
measures of QoL. The results could aid decisions pertaining 
to clinical care and treatment options in the advanced GC 
setting.
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