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Abstract Objective: Despite many trials of systemic
chemotherapy in advanced gastric cancer, treatment
after failure with first-line chemotherapy remains con-
troversial. We prospectively assessed quality of life (QL)
in gastric cancer patients treated with second-line che-
motherapy. Methods: Forty-three patients who received
second-line chemotherapy for advanced gastric cancer
completed the European Organization for Research and
Treatment of Cancer (EORTC) QLQ-C30 and hospital
anxiety and depression scale (HADS) at baseline and
at regular intervals during and after chemotherapy.
Results: Compliance with QL questionnaire completion
decreased to 72% after third cycle of treatment. In
general, clinically meaningful improvements compared
with baseline (change QLQ-C30 scores >10) were seen in
a number of domains and items, including global health/
QL, emotional function, cognitive function and all of the
symptom scales and single items but appetite. There was
no difference in QL between responders and non-
responders (P=0.473). At baseline, 27 (63%) patients
were suspected to have anxiety or depressive disorder
(HADS score >11), and this incidence decreased after
chemotherapy (14.7 vs 9.5; P<0.001). Conclusion:
Improvements from baseline in QL measures and
HADS scores were demonstrated in patients with ad-
vanced gastric cancer, treated with second-line chemo-
therapy.
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Introduction

Gastric cancer is the most frequently occurring malig-
nancy in Korea and is one of the main causes of cancer
death [1]. A complete surgical resection is the only way
to offer a potentially curative therapy to patients with
gastric cancer; however, even after a complete resection
with negative margins, many patients will experience
recurrence, in general only palliative therapy is possible.
This reflects the fact that most cases are diagnosed at an
advanced stage [2].

For patients with unresectable, recurrent, or meta-
static disease, chemotherapy can provide significant
palliation of symptoms [3, 4]. Most trials using varied
combinations of chemotherapeutic agents have provided
durations of survival ranging from 6 months to
10 months in patients with metastatic gastric cancer [5,
6]. None of these regimens, however, have been recog-
nized as a standard or as superior to 5-fluorouracil alone
in the treatment of metastatic gastric cancer [7-9].

Over half of patients with metastatic gastric cancer
who received chemotherapy failed to achieve response
and even in these responders, the duration of responses
was as short as a few months [10]. Moreover, the
treatment of metastatic gastric cancer patients after
failure with first-line chemotherapy remains controver-
sial. Patients with metastatic gastric cancer who fail to
respond or have relapse after first line chemotherapy
have a grim prognosis and a standard salvage treatment
is not available.

Uncontrolled phase II trials suggested that pretreated
patients might derive benefit from second-line chemo-
therapy [11-15]. In these trials tumor shrinkage has been
the major endpoint and this may or may not correlate
with patient benefit. Because benefits of treatment must
outweigh risk, patient-oriented outcomes are important
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in patients who have limited life expectancy [16]. Thus,
we report the results of quality of life (QL) assessments
obtained at baseline and throughout the therapy in
patients with advanced gastric cancer, treated with sec-
ond-line chemotherapy. We also wanted to assess the
feasibility of measuring other endpoints such as anxiety
and depression. These data were obtained using Euro-
pean Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ)-
C30 and hospital anxiety and depression scale (HADS)
instruments [17-20].

Patients and methods
Patients’ eligibility

Second-line chemotherapy was defined by the require-
ments that the patient had received one prior regimen
of chemotherapy for metastatic or recurrent gastric
cancer, or relapse had occurred after completing adju-
vant therapy and the patient had received one addi-
tional regimen for recurrent disease. The decision to
commence second-line chemotherapy and the regimen
to be used were determined by the patient and treating
physician.

The only requirements for participation were that
patients be receiving second-line chemotherapy for
advanced gastric cancer, that they read and complete the
questionnaires, and that they sign a written informed
consent. This prospective analysis was reviewed and
approved by Gil Medical Center institutional review
board.

Assessment

Response rate was not a primary endpoint of this
analysis, but was evaluated every two courses of che-
motherapy if patient had at least one bidimensionally
measurable lesion defined by physical or radiological
examination. Toxicity was assessed for each cycle of
chemotherapy using the National Cancer Institute
Common Toxicity Criteria [21]. QL assessment was
scheduled to be carried out at baseline, immediately
before each chemotherapy cycle and at the end of the
treatment. Validated Korean versions of EORTC
QLQ-C30 and HADS questionnaires were used. EO-
RTC QLQ-C30 contains 30 questions addressing vari-
ous aspects of QL. It was decided that the primary
endpoint for assessing QL would be a change in the
global health/QL subscale score and that a 10 point
change on this scale (0—100) would be important clin-
ically [22, 23]. HADS is composed of each seven items
for anxiety and depression scored from 0 (no problem)
to 3 (maximum distress). Scores for anxiety and
depression were ranged from 0 to 21, and scores from
11 to 21 were interpreted as cases of probable anxiety
or depression disorders [24].

Missing items were analyzed using the method
advocated by the EORTC Quality-of-Life Study Group
[25]. If at least half of the items from a scale were
completed, the values of missing ones were imputed as
the mean value of the completed items. All question-
naires were distributed and collected by a research nurse.

Statistical analysis

QL was scored according to the EORTC QLQ-C30
scoring manual [25]. QL and HADS scores are presented
as total number or means + SD. Differences between
baseline and average QL scores during and after che-
motherapy were calculated with paired #-test. A P value
of less than 0.05 was considered significant. All analyses
were performed using SPSS for Windows 11.

Results
Patient characteristics

Forty-three patients who received second-line chemo-
therapy for metastatic gastric cancer were enrolled
between June 2002 and July 2004. Baseline patients’
characteristics are summarized in Table 1. All patients
had received one prior chemotherapy for metastatic
disease and five patients had received adjuvant chemo-
therapy. Thirty-nine (91%) patients had an Eastern
Cooperative Oncology Group (ECOG) performance
status < 1. Objective response rate to their first-line
chemotherapy was 26%, as documented in the patients’
medical records.

Treatment outcomes

The most commonly used second-line chemother-
apy regimen was ECF (epirubicin, cisplatin, infusional
S-fluorouracil or capecitabine). The median number of
cycles of second-line chemotherapy administered was
four (range, 1-8). Eleven of the 43 patients did not have
measurable lesion and are not evaluable for tumor
response using conventional criteria. Of the 32 patients
with measurable disease, 6 (19%; 95% confidence
interval [CI], 5-32%) achieved objective responses. At a
median follow-up of 18.4 months (95% CI, 16.4-
20.3 months), the median progression-free and overall
survival were 3.7 months (95% CI, 3.1-4.4 months) and
7.2 months (95% CI, 5.1-9.3 months), respectively. Ten
patients (23%) received at least one cycle of further
third-line chemotherapy.

Twenty-one patients experienced grade 3 or 4 toxicity
during the 182 cycles of treatment, which were pre-
dominantly hematologic or gastrointestinal. Grade 3 or
4 leukopenia occurred in 29% of chemotherapy courses.
Two patients died early in their treatment courses due to
disease progression.
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Table 1 Patient characteristics

at baseline No. of patients %

Total 43 100
Evaluable for QL 35 81
Male gender 30 70
Age, years

Median 59

Range 35-75
ECOG performance status

0 7 16
1 32 74
2 4 9
Previous anticancer treatment

Adjuvant chemotherapy 5 12
Salvage surgery 9 21
Cisplatin-based first-line chemotherapy 5 12
Response to first-line chemotherapy 11 26
Interval from the completion of prior

chemotherapy, months

Median 1.1

95% CI 0-2.4
Second-line chemotherapy regimen

Cisplatin, 5-fluorouracil 9 21
Taxanes, 5-fluorouracil 12 28
Taxanes, S-fluorouracil, cisplatin 2 5
Taxanes, cisplatin 2 5
Irinotecan, cisplatin 3 7
Epirubicin, cisplatin, 5-fluorouracil 15 35
(or capecitabine)
Number of cycles given

Median 4

Range 1-8
Chemotherapy subsequent to second-line

(ten patients)

Oral fluoropyrimidines 6

Irinotecan-based 2

Oxaliplatin-based 2

Quality of life

Questionnaires were to be completed at baseline and at
the start of each cycle of chemotherapy. Seven patients
were excluded from the QL analysis because of the pa-
tients’ poor compliance with the questionnaire. Four of
these had early tumor progression and three patients
declined further chemotherapy. Compliance decreased
to 72% after the third cycle of treatment. The EORTC
QLQ-C30 data indicated that patients assigned good
scores to the functional scales at baseline (Table 2). The
score for the global health/QL scale (56.9) was slightly
lower than most of the functional scales. The highest
scores of the symptoms scales and single items were
assigned to fatigue (33.0), constipation (32.4), and eco-
nomic impact (29.5).

Change in QL was defined as the difference between
the baseline and average score reported for each subscale
during and after chemotherapy (Fig. 1). After chemo-
therapy, the global health/QL score was improved (i.e.,
increase of 10 points or more) in 13/35 patients (37%;
95% CI, 21-53%). Moreover, significant improvements
were observed in the emotional function scale (69.0—
85.5; P=0.001) and the cognitive function scale (78.0—
90.8; P=0.004). In the symptoms scale scores and single

items, all scales and items but appetite decreased sig-
nificantly (Table 2). In general, we observed no differ-
ence in QL between responders and non-responders
during and after the completion of chemotherapy
(P=0.473).

All the 43 patients completed the HADS question-
naire at baseline. Twenty-seven patients (63%) were
suspected to have anxiety or depressive disorder (i.e.,
HADS score of 11 points or more). This relatively high
incidence decreased after three cycles of chemotherapy
(mean = SD, 14.7+8.7 vs 9.5+ 7.6; P<0.001).

Discussion

The present study demonstrates that it is feasible to
measure pragmatic outcomes such as QL in patients
with advanced gastric cancer who are about to receive
second-line chemotherapy for metastatic disease. Com-
pliance with completion of QL questionnaires was high
at baseline but decreased during and after completion of
treatment. The patients in our study experienced such an
improvement of their global health/QL after second-line
chemotherapy. In addition, the emotional and cognitive
function scale scores showed a clinically important
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Table 2 Patients mean scores on EORTC QLQ-C30

Baseline After chemotherapy P*

Mean SD Mean SD
Global health/QL* 56.9 27.1 69.4 19.3 0.052
Functional scales®
Physical 81.7 15.9 81.7 12.9 0.797
Role 75.7 25.3 81.2 21.0 0.105
Emotional 69.0 25.1 85.5 16.0 0.001
Cognitive 78.0 19.3 90.8 14.2 0.004
Social 72.4 26.5 79.7 19.5 0.182
Symptom scales and items®
Fatigue 33.0 21.1 26.8 20.9 0.038
Nausea/vomiting 13.8 20.4 4.3 10.5 0.039
Pain 22.8 25.9 8.1 19.2 0.001
Dyspnea 15.2 29.5 43 16.7 0.006
Insomnia 24.7 31.7 8.6 19.2 0.017
Appetite loss 24.7 29.6 24.7 25.8 0.614
Constipation 324 339 5.3 12.4 <0.001
Diarrhea 18.9 20.2 43 11.3 <0.001
Economic impact 29.5 27.8 17.0 16.8 0.018

Scores range from 0 to 100, with a higher score representing a higher level of function
®Scores range from 0 to 100, with a higher score representing a higher level of symptoms*P < 0.05 was regarded as statistically significant
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Fig. 1 Changes in QL scores from baseline (mean + SD)

improvement. All of the symptom scales and the single
items but appetite loss were high at baseline and
decreased significantly. Fatigue is the most frequently

reported symptom in these patients, probably due to the
cancer itself.

Metastatic and/or recurrent gastric cancer is an
incurable condition where the aim of treatment is to
improve survival and to palliate symptoms. Disease may
respond to several types of chemotherapy initially, and
these treatments have been shown to provide palliation
as indicated by improvement in duration and/or quality
of survival [3, 4]. However, response rates for chemo-
therapy subsequent to first-line regimens in patients with
metastatic disease are lower. It is unlikely that second-
line chemotherapy in patients with metastatic gastric
cancer will result in substantial prolongation of survival
and there is potential for toxicity from the treatment.
Despite favorable outcomes seen in some phase II trials
of second-line chemotherapy for advanced gastric can-
cer, the results from phase II trials may not be gener-
alized to the routine clinical situation [26]. Eligibility
criteria tend to result in the recruitment of a relatively
good prognostic group and little or no data concerning
other efficacy endpoints. The therapeutic effect on tumor
volume is most frequently used as the primary end point
in clinical oncologic trials. However, over the last dec-
ades, the effect of therapy on the self-reported QL has
also become an important (secondary) end point.

Physicians treating patients with advanced cancer
should always consider the delicate balance between
survival and QL. QL is an important outcome in
patients receiving chemotherapy and with metastatic
disease in particular. In patients with shorter expected
survival, QL becomes even more important. The
improvement seen in QL during the treatment of these
patients might be an important and valid measure of
benefit which justifies the use of chemotherapy in this
group of patients, despite a low rate of objective tumor
response. Our data are consistent with the trials of
second-line chemotherapy in other types of cancer [27].



In a prospective study assessing the changes in QL for
patients with solid tumors, palliative chemotherapy
improved cancer-related symptoms and did not disturb
the QL [28]. To the authors’ knowledge, this is the first
study describing QL data of second-line chemotherapy
in patients with metastatic gastric cancer. We did not
have control group for comparison in this study.
Although it is recognized that there is a declining
probability of response with subsequent chemotherapy
regimens, most patients and their physicians would have
difficulty in accepting randomization to supportive care
only that did not include specific antitumor therapy.

It is of note that despite clinical responses, the QL
scores after chemotherapy were not different between
responders and non-responders. Within the limitation of
a small sample size, a mix of different second-line
chemotherapy regimens and thus different side effect
profiles, there was clinically significant improvement in
QL and disease-related symptoms, which was docu-
mented both in patients with objective response and in
those without tumor regression. One might speculate
that responding patients had often received more cour-
ses of chemotherapy than in non-responders, and thus
they might suffer from more therapy-related toxicity. Or
even in non-responders, patients with stable disease in
particular, their tumors might be adequately controlled
by chemotherapy itself.

In conclusion, we found that second-line chemo-
therapy improved the QL and HADS scores in patients
with metastatic gastric cancer, regardless of objective
tumor response. Besides this positive effect on the gen-
eral well-being, specific functional scales and symptoms
improved. Chemotherapy subsequent to first-line regi-
mens is justified in patients physically able and willing to
receive further chemotherapy. These findings are clearly
different from other traditional endpoints, like the effect
of treatment on tumor volume and performance status,
and therefore give additional insight into the effect of the
chemotherapy on the normal daily life of our patients
with incurable disease.
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