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Abstract

Purpose : The aim of this study was to define the factors that 
 affect response and post-progression survival of metastatic gastric 
cancer (MGC) and gastroesophageal junction cancer (GEJ) 
 patients treated with second-line chemotherapy.

Methods : We retrospectively reviewed the data of 59 patients 
with MGC or GEJ adenocarcinoma who received second-line 
treatment.

Results : The median age was 54 years old (26-77). Response to 
second-line treatment was strongly associated with disease control 
with first-line treatment (p < 0.01). Median progression-free sur-
vival (PFS), overall survival (OS) and post-progression survival 
(PPS) were 3.2 (95% CI : 2.63-3.80), 6.5 (95% CI : 3.78-9.35) 
and 2.7 months (95% CI : 1.89-3.68), respectively. PFS (r = 0.55, 
p < 0.01) and PPS (r = 0.89, p < 0.01) were correlated with OS. 
 Response to second-line treatment was independently related to 
PFS (HR : 0.12 95%CI : 0.53-0.26, p < 0.001). Having an ECOG 0 
performance status (HR : 0.42 ; 95%CI : 0.21-0.86, p = 0.02) and 
response to second-line therapy (HR : 0.47 ; 95%CI : 0.25-0.85, 
p = 0.01) were independently associated with OS. 

Conclusion : PPS and PFS were correlated with OS after second-
line treatment of MGC. Response to second-line treatment pro-
longed OS by increasing PFS, and having an ECOG 0 PS prolonged 
OS by increasing PPS. (Acta gastro enterol. belg., 2016, 79, 211-215).

Key words : metastatic gastric cancer, post progression survival, over-
all survival performance status, second-line treatment, post progression 
survival.

Introduction

Gastric cancer is one of the most lethal malignancies. 
In 2015, an estimated 24,590 new gastric cancer cases 
will be diagnosed, and 10,720 people will die of gastric 
cancer in the United States (1). For local and locoregion-
al disease, surgery followed by adjuvant chemotherapy 
or chemoradiation or perioperative chemotherapy is the 
standard treatment modality (2). Approximately 40% of 
the patients are diagnosed at the metastatic stage, and a 
significant proportion of the patients progress to the met-
astatic stage (3). The five-year survival rate is less than 
5% for metastatic gastric cancer (MGC) (4). The only 
treatment option for MGC is palliative chemotherapy. 
Palliative chemotherapy can improve survival compared 
to BSC, and combination chemotherapies provide longer 
survival than single-agent 5-FU (5). The median survival 
with first-line standard chemotherapy is less than 1 year.

After first-line therapy, some patients, especially those 
who have good general conditions, are candidates for 
second-line therapy. Some of the factors that predict the 

efficacy of the second-line treatment have been defined. 
A recently published meta-analysis showed that second-
line chemotherapy provided a survival advantage (6). In 
first-line treatment, progression free survival (PFS) and 
post progression survival (PPS) are correlated with over-
all survival (OS) (7). Therefore, any factor that affects 
PPS can also affect OS. To the best of our knowledge, 
there have been no published data in the literature in 
 English about PPS after second-line treatment of MGC. 
In this retrospective study, we reported our experience 
with second-line therapy for metastatic gastric adeno-
carcinoma. We aimed to define the factors that affected 
response and PPS.

Methodology

We retrospectively evaluated the medical records of 
patients with recurrent gastric carcinoma, including gas-
troesophageal junction cancer (GEJ), who were treated at 
Trakya University Medical Oncology Clinic between 
January 2007 and July 2014. A total of 59 patients were 
started on second-line therapy after palliative front-line 
therapy. Patients older than 18 years of age with histo-
logically proven advanced gastric adenocarcinoma were 
included in the study. The study was approved by the 
ethics committee of our institution.

The demographic and clinical information of the pa-
tients were obtained from the patients’ records. Response 
evaluations were performed every 8-10 weeks according 
to the Response Evaluation Criteria in Solid Tumors 
(RECIST) guidelines. Clinical deterioration and death 
due to disease before radiologic examination were also 
accepted as disease progression. Disease control with 
first-line treatment was defined as stable disease or par-
tial or complete response according to RECIST for ad-
vanced disease at more than 6 months after the initiation 
of chemotherapy. The response rate (RR) was defined as 
the proportion of stable disease or partial or complete re-
sponse according to RECIST for advanced disease in all 
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 therapy was significantly associated with response to 
second-line treatment (p < 0.01). In 17 of the 20 (85.0%) 
patients in whom disease control could not be achieved 
with first-line treatment, disease response to second-line 
treatment was not achieved. In multivariate analysis, dis-
ease control with first-line treatment was an independent 
predictor of response to second-line treatment (HR : 
0.22 ; 95%CI : 0.05-0.93, p = 0.04). The RR after third-
line treatment was 30.7% (4 SD). All of the patients with 
stable disease after third-line treatment had disease con-
trol with first-line treatment.

The median estimated PFS, OS and PPS were 
3.2 months (95% CI : 2.63-3.80), 6.5 months (95%CI : 
3.78-9.35) and 2.7 months (95% CI ; 1.89-3.68), respec-
tively. Both PFS (r = 0.55, p < 0.01) and PPS (r = 0.89, 
p < 0.01) were correlated with OS. Disease control with 
first-line therapy tended to increase PFS (p = 0.05). 
 Progression-free survival, PPS and OS were not corre-
lated with age, sex, stage at initial diagnosis, location of 
tumour, number of metastatic sites, peritoneal metastasis 
or receiving combination chemotherapy (Table 4). In 
 patients whose disease responded to second-line therapy, 
PFS (7.3 months vs. 2.7 months ; p < 0.01) and OS 
(10.2 months vs. 5.2 months ; p < 0.01) were significant-
ly longer. Patients with good performance scores had 

of the patients. Factors related to disease control and 
 response rate were analysed using Pearson’s χ2test or 
Fisher’s exact test.

Progression-free survival was calculated from the start 
of second-line chemotherapy to the date of radiologic or 
clinical disease progression. Overall survival was calcu-
lated from the start of second-line chemotherapy to the 
date of death from disease or the last follow-up. Post-
progression survival was calculated from the date of 
 disease progression after second-line chemotherapy to 
the date of death from disease or the last follow-up. Sur-
vival estimates were calculated using the Kaplan-Meier 
method. The log-rank test was used to assess the disease- 
and treatment-related prognostic factors. Correlation 
 coefficients (r) and their significance in survival were 
calculated using Pearson’s test. For multivariate analysis 
of prognostic factors, the Cox proportional hazards re-
gression model was used. The prognostic factors were 
age, sex, location of the tumour, stage at diagnosis, East-
ern Cooperative Oncology Group Performance Status 
(ECOG PS) before second-line therapy, number of meta-
static sites before second-line therapy, the presence of 
peritoneal metastasis, disease control with first-line ther-
apy and chemotherapy. A p value < 0.05 was considered 
statistically significant.

Results

Fifty-nine patients started second-line treatment 
 between January 2007 and July 2014 at our clinic. The 
median age was 54 years old (range, 26 to 77 years), and 
43 patients (62.9%) were male. Fifty-one patients 
(86.4%) had died by the time of the analysis ; all of the 
deaths were due to disease progression. The primary 
 tumour site was the stomach in 49 patients (83.1%) and 
the GEJ in 10patients (16.9%). Eighteen of the patients 
underwent curative surgical treatment and all of them re-
ceived adjuvant chemoradiation. Forty-one patients were 
metastatic at the time of the diagnosis (Table 1). All of 
the patients received platinum- and fluoropyrimidine-
containing combination chemotherapies for the first-line 
treatment of metastatic disease (Table 2). The liver 
(58.1%) and peritoneum (31.7%) were the two most 
common recurrence sites before second-line therapy. As 
second-line therapy, 50 patients (84.7%) received combi-
nation chemotherapy, and 9 patients (15.3%) received 
single-agent chemotherapy. Fluoropyrimidine-irinotecan 
combination (FOLFIRI) was the most commonly pre-
ferred combination therapy (Table 2).Thirteen patients 
(22.0%) received third-line chemotherapy. The most fre-
quently administered third-line treatment was fluoropy-
rimidine-oxaliplatin combination (five patients, 38.4%). 

The response rate to second-line therapy was 37.7% 
(10 partial responses, 12cases of stable disease). Age, 
sex, tumour location, stage at diagnosis, ECOG perfor-
mance status, site of metastasis and combination chemo-
therapy were not related to response to second-line 
 treatment (Table 3). Disease control with first-line 

Table 1. — Demographic and clinical characteristics of 
patients

n (percent)

Overall 59 (100%)

Sex
Male
Female

43 (72.9%)
16 (27.1%)

Median Age
≥ 60
< 60

54 (26-77)
11 (22.0%)
46 (78.0%)

Location of tumour
Gastroesophageal junction
Corpus
Antrum

10 (16.9%)
35 (59.4%)
14 (23.7%)

Stage at diagnosis 
Early
Metastatic

21 (35.6%)
38 (64.4%)

Disease control at first-line therapy
Yes
No

29 (69%)
12 (29%)

PS before second-line therapy
Good (ECOG 0)
Poor (ECOG 1-2)

17 (28.8%)
42 (71.2%)

Number of metastatic sites
One site 
Multiple

22 (37.3%)
37 (62.7%)

Peritoneal metastasis
Yes
No

28 (47.5%)
31 (52.5%)

Second-line therapy
Combination 
Single agent

50 (84.7%)
9 (15.3%)
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 including ramucirumab and apatinib, have been effective 
insalvage therapy for advanced gastric cancer pa-
tients (14, 15). The primary end point of these studies 
was OS. Shitara et al. (7) reported that PFS and PPS were 
correlated with OS in first-line treatment of advanced 
gastric cancer. In other words, PFS and PPS both deter-
mined OS. Until now, PPS and factors related to it after 
second-line treatment of MGC patients had not been re-
ported.

The most important issue is determining which pa-
tients will benefit from second-line treatment. Kanagavel 
et al. (16) developed a prognostic model that included 
ECOG PS, haemoglobin level and time to progression 
under first-line therapy. They concluded that, in patients 
with good ECOG PS (0-1), higher haemoglobin levels 
(≥ 10 g/dl) and longer time to progression (≥ 5 months), 
second-line chemotherapy was effective. In another 
study, ECOG PS of 2,a serum albumin level less than 
3.5 g/dl and time to progression shorter than 170 days on 
first-line therapy were found to be negative prognostic 
factors. Authors have suggested that patients who have 
two or more of these negative prognostic factors would 
not benefit from second-line chemotherapy (17). Low 
 serum albumin level, poor performance status, poor 
 histologic type, and short PFS on second-line treatment 

 significantly longer OS (8.6 months vs. 5.9 months, 
p = 0.01) and PPS (3.6 months vs. 2.1 months, p = 0.01) ; 
however, performance status was not correlated with 
PFS (4.6 months vs. 3.0 months, p = 0.33) (Table 4) 
(Fig. 1). In multivariate analysis, response to second-line 
treatment was the only independently correlated with 
PFS (HR : 0.12 95%CI : 0.53-0.26, p < 0.001), while 
having an ECOG 0 performance score (HR : 0.42 ; 
95%CI : 0.21-0.86, p = 0.02) and response to second-line 
therapy (HR : 0.47 ; 95%CI : 0.25-0.85, p = 0.01) were 
independently associated with OS. Moreover, having an 
ECOG 0 performance was also independently associated 
with PPS (HR : 0.42 ; 95%CI : 0.20-0.93, p = 0.03) in 
multivariate analysis. Response to second-line treatment 
prolonged OS by increasing PFS, and having an ECOG 0 
PS prolonged OS by increasing PPS. The PPS of 11 pa-
tients (18.6%) was longer than 6 months. In five of these 
 patients (45.4%, 2 PR, 3 SD), disease response was ob-
tained with second-line therapy. Eight of them received 
third-line therapy, and in 3 patients, disease response was 
obtained.

Discussion

Even if disease response is achieved with first-line 
therapy, all patients with MGC subsequently experience 
disease progression. Patients who have a good general 
condition after front-line therapy are candidates for fur-
ther treatment. In several randomized, prospective stud-
ies, second-line chemotherapy has been compared with 
best supportive care (BSC). In these studies, second-line 
treatment provided an OS advantage with single-agent 
irinotecan and docetaxel (8-10). A meta-analysis of these 
trials proved the efficacy of second-line treatment for OS 
in pretreated advanced gastric cancer (11). Several com-
bination regimens have also been reported as effective 
second-line treatments (12, 13). Furthermore, new agents 
targeting vascular endothelial growth factor receptor, 

Table 2. — Chemotherapy regimens

First-line Second-line

Combination
DCF
FOLFIRI
mFOLFOX6
CP
PEF

38 (64.4%)
–
11 (18.6%)
6 (10.2%)
4 (6.8%)

50 (84.7%)
7 (11.9%)
34 (57.5%)
6 (10.2%)
3 (5.1%)
–

Single Agent
Irinotecan
Capecitabine
Docetaxel

9 (15.3%)
3 (5.1%)
2 (3.4%)
4 (6.8%)

DCF : docetaxel 75 mg/m2 (day 1), 5-FU 750 mg/m2 (46 hinfusion), 
cisplatin 75 mg/m2 (day 1) q21d. FOLFIRI : irinotecan 180 mg/m2 
(day 1), folinic acid 400 mg/m2 (day 1), 5-FU 400 mg/m2 (day 1),  
5-FU 2400 mg/m2 (46 h infusion) q14d. mFOLFOX6 : oxaliplatin 
85 mg/m2 (day 1), folinic acid 400 mg/m2 (day 1), 5-FU  
400 mg/m2 (day 1), 5-FU 2400 mg/m2 (46 h infusion) q14d. CP : cisplatin  
75 mg/m2 (day 1) q21d, PEF : cisplatin 60 mg/m2 (day 1), 5-FU 
600 mg/m2 (day 1), epirubicin 60 mg/m2 (day 1) q21d.

Table 3. — Factors related to responseto second-line 
chemotherapy (n %)

N (percent) p

Overall 22 (100%)

Sex
Male
Female

18 (81.8%)
4 (18.2%)

0.23

Age
≥ 60
< 60

4 (18.2%)
18 (81.8%)

0.58

Location of tumour
Gastroesophageal junction
Corpus
Antrum

5 (22.7%)
12 (54.5%)
5 (22.7%)

0.65

Stage at diagnosis 
Early
Metastatic

7 (31.8%)
15 (68.2%)

0.64

Disease control at first-line therapy
Yes
No

19 (86.4%)
3 (13.6%)

0.01

PS before second-line therapy
Good (ECOG 0)
Poor (ECOG 1-2)

9 (40.9%)
13 (59.1%)

0.11

Number of metastatic sites
One site 
Multiple

8 (44.4%)
10 (55.6%)

0.22

Peritoneal Metastasis
Yes
No

11 (50.0%)
11 (50.0%)

0.76

Second-line therapy
Combination 
Single agent

1 (4.5%)
21 (95.5%)

0.13
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despite two previous lines of therapy. Moreover, one-
fifth of the patients after progression on second-line treat-
ment lived longer than 6 months. There might be a sub-
group of patients with good prognosis, as in breast cancer. 
Four genomic subtypes of gastric adenocarcinoma have 
been defined by molecular analysis. These four subtypes, 
including Epstein-Barr virus-infected tumours, microsat-
ellite unstable tumours, genomically stable tumours and 
chromosomally unstable tumours, have different genom-
ic properties and mutations (19). This biologic diversity 
inevitably affects the clinical features of the gastric can-
cer. Although the prognostic importance of some of the 
biologic markers has been studied in gastric cancer, these 
markers have not yet been integrated into daily clinical 
practice, except for human epidermal growth factor re-
ceptor 2 overexpression (20-22).

The retrospective nature of this study was the main 
limitation. We did not analyse any biologic markers. An-
other important issue in second-line treatment of incur-
able diseases is the improvement or sustaining of quality 
of life. However, due to the retrospective nature of the 
study, we could not evaluate it. In this analysis, we also 

were poor prognostic factors for third-line chemothera-
py (18). Good performance status and longer time to pro-
gression on first-line treatment were the most important 
prognostic factors. Anaemia and albumin levels were 
 indirectly correlated with performance status. In the 
 current study, as in previous studies, disease control with 
first-line treatment was a predictor of response to second-
line treatment and an ECOG PS of 0 was a good prognos-
tic factor. 

Overall survival was correlated with PFS and PPS. In 
the current analysis, we found that, although having an 
ECOG PS of 0 was correlated with OS and PPS, it was 
not related to response rate or PFS. In general, patients 
with poor performance status have comorbid diseases, 
high tumour burdens or disease-related complications. 
Therefore, although they were treated with second-line 
chemotherapy, they probably had short OS because of 
poor PPS. Response to second-line treatment had no 
 impact on PPS ; however, it prolonged OS by prolonging 
PFS. 

Nearly one-third of the patients who were able to re-
ceive third-line chemotherapy remained chemo-sensitive 

Table 4. — Factors related to progression-free survival, post-progression survival and overall survival

PFS (months)
(95% CI)

p OS (months)
(95% CI)

p PPS (months)
(95% CI)

p

Sex
Male
Female 

3.2 (2.36-4.07)
3.1 (2.22-4.15)

0.31 8.7 (6.60-10.91)
8.4 (5.56-11.35)

0.81 2.7 (1.61-3.96)
2.6 (0.05-5.26)

0.74

Age
≥ 60
< 60

2.8 (1.95-3.69)
3.4 (2.81-4.08)

0.91 6.3 (0.56-13.49)
7.6 (4.71-10.59)

0.45 2.0 (0.61-3.39)
2.9 (2.14-3.76)

0.53

Location of tumour
GEJ
Corpus
Antrum

3.6 (0.91-6.31)
3.0 (2.56-3.47)
3.5 (2.38-4.64)

0.97 8.6 (7.55-9.79)
6.0 (4.36-7.72)
8.2 (2.39-14.10)

0.53 3.3 (2.31-4.45)
2.59 (1.75-3.44)
3.0 (0.12-6.10)

0.52

Stage at diagnosis 
Early
Metastatic

2.8 (1.53-4.18)
3.5 (2.73-4.16) 0.29 8.4 (5.54-11.27)

6.3 (2.97-9.63)
0.88 3.3 (0.13-6.56)

2.6 (2.10-3.22)
0.99

Disease control at first-line 
Yes
No

3.5 (2.93-4.10)
2.3 (1.56-3.10)

0.05 8.6 (8.01-9.20)
5.5 (3.15-7.94

0.03 2.7 (2.28-3.30)
2.1 (0.68-3.65)

0.22

Performance
Good (ECOG 0)
Poor (ECOG 1-2)

4.6 (1.70-7.68)
3.0 (2.36-3.68)

0.33 8.6 (4.23-12.97)
5.9 (0.87-4.20)

0.01 3.6 (2.75-4.54)
2.1 (0.80-3.52)

0.01

Number of metastatic sites 
One site
Multiple

3.4 (2.53-4.42)
3.2 (2.62-3.75)

0.46 8.2 (2.84-13.65)
7.6 (4.57-10.73)

0.91 3.0 (2.23-3.87)
1.4 (0.38-2.43)

0.45

Peritoneal metastasis
Yes
No

3.1 (2.28-4.09)
3.2 (2.50-3.93) 0.52 6.5 (3.57-9.57)

8.2 (4.83-11.65)
0.31 2.9 (2.22-3.69)

2.8 (1.89-3.68)
0.48

Second-line therapy
Combination 
Single agent

3.4 (2.96-4.00)
2.8 (2.14-3.50)

0.27 8.2 (5.51-10.97)
4.1 (3.21-5.13)

0.70 3.0 (2.31-3.79)
2.0 (0.66-3.34)

0.61

Response to Second-line therapy
Yes
No

7.3 (6.20-8.51)
2.6 (2.17-3.15)

< 0.01 10.2 (8.62-11.93)
5.2 (4.20-6.24)

< 0.01 3.4 (2.25-4.57)
2.0 (0.56-3.50)

0.25

GEJ, Gastroesophageal junction.
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focused on the PPS of the patients. Because PFS and PPS 
together determine OS, any factor that affects PPS can 
change OS. We demonstrated that asymptomatic patients 
with MGC had longer OS because of longer PPS. 

In conclusion, PPS and PFS were correlated with OS 
after second-line treatment of metastatic gastric and gas-
troesophageal junction cancer. Response to second-line 
treatment prolonged OS by increasing PFS, and having 
an ECOG 0 PS prolonged OS by increasing PPS. Asymp-
tomatic patients had longer PPS and OS. Performance 
status might not be a good factor for deciding on second-
line treatment because patients with poor performance 
status despite similar RR and PFS to patients with good 
performance status have poor OS due to having short 
PPS. Second-line treatment for metastatic gastric cancer 
that progresses after front-line chemotherapy should be 
considered in patients whose disease could have been 
controlled with first-line treatment. New prospective 
studies that incorporate tumour biology are needed.
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