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ABSTRACT

Background. Second-line therapy has consistently demon-
strated survival benefit if compared with best supportive care;
however, there is limited evidence whether further lines of
treatment may improve the prognosis of advanced gastric can-
cer (AGC) patients.
Materials and Methods. Starting from a real-world cohort of
868 AGC patients, we retrospectively analyzed baseline para-
meters, tumor characteristics, and treatment data of those
treated with at least three lines. Categorical features were
described through cross-tables and chi-square test. We
explored the impact of treatment intensity and progression-
free survival (PFS) experienced in previous lines on PFS and
overall survival in third-line by uni- and multivariate Cox regres-
sion models and described by Kaplan-Meier estimator plot with
log-rank test.
Results. Overall, 300 patients were included in the analysis. The
most common site of primary tumor was gastric body; 45.3% of

cancers had an intestinal histotype, 14% were human epider-
mal growth receptor 2 positive. In third-line, 45.7% of
patients received a single-agent chemotherapy, 49.7% a com-
bination regimen. Patients who had experienced a first-line
PFS �6.9 months had a better prognosis compared with
those who had achieved a shorter one. Consistently, a
second-line PFS �3.5 months positively influenced the prog-
nosis. Patients receiving a third-line combination regimen had
better outcomes compared with those treated with a single-
agent chemotherapy.
Conclusion. Our real-world study confirms that selected AGC
patients may receive third-line treatment. Longer PFS in previ-
ous lines or a more intense third-line treatment positively influ-
enced prognosis. Further efforts are warranted to define the
best therapeutic sequences, and to identify the optimal candi-
date for treatment beyond second-line. The Oncologist
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Implications for Practice: The benefit of third-line treatment to advanced gastric cancer patients is controversial. This study depicts
a real scenario of the clinical practice in Italy, confirming that a non-negligible proportion of patients receive a third-line therapy.
Longer progression-free survival in previous treatment lines or higher third-line treatment intensity positively influenced prognosis.
Including a large number of real-world patients, this study provides information on third-line treatment from the daily clinical
practice; moreover, its results help in defining the best therapeutic sequence and offer some hints to select the optimal candidate
for treatment beyond second-line.
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INTRODUCTION

Gastric cancer is one of the leading global causes of cancer
death [1]. Despite the recent improvements in the knowledge
of the underpinning biology and the significant advances in the
therapeutic approaches, the prognosis of patients with meta-
static gastric cancer remains largely disappointing [2]. Indeed,
median overall survival (OS) is about 1 year in patients treated
with standard chemotherapy regimens, usually represented by
a combination of a platinum compound and a fluoropyrimidine
with or without a third drug [3]. Even though a considerable
proportion of patients may achieve a clinical remission or a
disease stabilization through first-line therapy, they eventually
experience disease progression. After years of uncertainty [4],
several randomized controlled trials have demonstrated the
benefit of second-line chemotherapy over best supportive care
alone, providing significant improvements in OS and quality of
life (QoL) amelioration. Actually, three chemotherapeutic drugs
(docetaxel, paclitaxel, and irinotecan) [5–7] and three antian-
giogenic compounds, namely ramucirumab [8, 9], apatinib [10],
and regorafenib [11], were associated with a significant reduc-
tion in the risk of death in pretreated patients. The absolute
survival gain of salvage therapy, however, is limited and ranges
from 1.5 to 3 months. In the clinical practice, there are patients
who still are in good clinical condition at the time of failure of
second-line chemotherapy. Although there is no clear evidence
that further treatment lines may improve the prognosis, oncol-
ogists may sometimes choose to offer additional treatment to
patients who still are in good performance status and are willing
to receive subsequent active therapies. Given the increasing
availability of active agents and the proportion of advanced gas-
tric cancer (AGC) patients who benefit from second-line thera-
pies, it is conceivable that more patients could receive further
active treatments beyond second-line in the near future. The
use of third-line chemotherapy, however, raises controversial
issues, including the need to identify the patient subset that
may benefit most from a third-line treatment, in order to avoid
a potential use of costly and/or toxic agents in the last 3 months
of life [12]. In this present study, we aimed at exploring
the characteristics of AGC patients receiving a third-line chemo-
therapy within our national practice, as well as detecting factors
that could be useful in identifying those patients who might
benefit in greater extent from a further line of treatment.

MATERIALS AND METHODS

This is a multicenter, retrospective study involving 19 Italian
oncology departments, homogeneously located throughout
the country. Medical records of approximately 2,200 AGC
patients treated from May 2000 to February 2015 were
reviewed: among 868 patients who received at least two lines
of systemic therapy [13], we retrospectively analyzed baseline
parameters, tumor characteristics, and treatment data of those
treated with three lines. In particular, of 331 patients who had
received a third-line therapy, we conducted the analyses on
300 patients for whom we had information about treatment
type received in third-line. All the patients had a histologically
confirmed diagnosis of metastatic gastric carcinoma. The inclu-
sion criteria for the study included age >18 years, clinical or
radiological confirmed disease progression after second-line
chemotherapy, and having received at least one cycle of a

third-line therapy for AGC. Baseline parameters, tumor charac-
teristics, and treatment data were extracted from electronic
medical records according to strict privacy standards and ano-
nymized before analysis. Predefined endpoints of the study
were progression-free survival (PFS) in third-line (PFS-3), mea-
sured from the starting of third-line chemotherapy to the date
of evidence of progressive disease, death, or the last follow-up
visit (whichever occurred first), and OS in third-line (OS-3), cal-
culated as the time interval between the beginning of third-line
chemotherapy to the date of death or the last follow-up visit.
Factors included in the univariate analyses were (a) age (�70
vs.<70 years), (b) intensity of third-line chemotherapy (combi-
nation vs. single-agent chemotherapy), (c) PFS achieved in first-
line (PFS in first-line �6.9 months vs. <6.9 months; median
PFS in first-line was 6.9 months in our series), and (d) PFS
achieved in second-line (PFS in second-line �3.5 months vs.
<3.5 months; median PFS in second-line was 3.5 months in
our series).

Patients’ clinical and pathological characteristics were sum-
marized through descriptive analysis. Categorical features were
described through cross-tables and chi-square test. The impact
of treatment intensity and PFS experienced in previous lines
(PFS in first-line and PFS in second-line) in terms of both PFS-3
and OS-3 was explored through uni- and multivariate Cox
regression models and described by Kaplan-Meier estimator
plot with log-rank test. A PFS in first-line threshold capable of
detecting a favorable outcome (defined as a PFS in second-line
and a PFS in third-line of more than 6 months each) was identi-
fied by receiver operating characteristic (ROC) analysis on a ran-
domly generated training set consisting of 150 patients. The
results were verified on a validation set of 150 patients.

Statistical analyses were conducted using StataCorp 2016
Stata Statistical Software: Release 14 (StataCorp, College
Station, TX, http://www.stata.com).

RESULTS

Data from 300 AGC patients were entered from 19 participant
sites and included in the analysis. Complete clinical and patho-
logic characteristics of the patients are shown in Table 1.

Median patient age at third-line treatment start was 64.7
years (25th to 75th percentiles: 55.2–71.6 years). Two hun-
dred eight patients (69.3%) were male. The most common
site of primary tumor was gastric body (30%). Intestinal
histotype accounted for 45.3% of cases, 46.7% of patients
had poorly differentiated or undifferentiated tumors, and
14% had a human epidermal growth receptor 2 positive
disease. Stage IV disease was diagnosed as initial presenta-
tion in 196 patients (65.3%). One hundred twenty-three
patients (41%) had multiple metastatic sites at the time of
diagnosis of metastatic disease.

Types of treatment received are listed in Table 2. In first-
line setting, most patients received a combination regimen
(94.3%); fluoropyrimidines were the most frequently used
agents (94.7%), followed by platinum salts (86.7%). In 13.7% of
cases, patients received a biological agent in first-line therapy.
A complete response to first-line chemotherapy was achieved
in 11 patients and a partial response in 118 patients, for an
overall response rate (ORR) of 43%. In second-line therapy, the
majority of patients also received a combination regimen
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(58.3%), but the percentage of those who received a single-
agent chemotherapy increased (37.3% vs. 3.7%). Most patients
received a fluoropyrimidine-based, a taxane-based, or an
irinotecan-based chemotherapy (52.7%, 39.7%, and 39%,

respectively). A biological agent was used in 8.3% of patients in
second-line. A complete response to second-line chemotherapy
was achieved in 7 patients and a partial response in 42 patients,
for an ORR of 16.3%. Detailed results of the whole cohort of
nearly 900 patients who received a second-line treatment have
already been reported elsewhere [13]. Eastern Cooperative
Oncology Group performance status at the start of the third-
line therapy was 0 or 1 in 234 patients (78%). Of note, in

Table 2. Type of treatments received

Treatment Patients, n (%)

First-line chemotherapy

Intensity of treatment

Single-agent chemotherapy 11 (3.7)

Doublet chemotherapy 145 (48.3)

Triplet chemotherapy 138 (46.0)

Missing 6 (2.0)

Type of agents used

Fluoropyrimidines 284 (94.7)

Platinum salts 260 (86.7)

Anthracyclines 70 (23.3)

Taxanes 53 (17.7)

Biologics 41 (13.7)

Irinotecan 30 (10.0)

Second-line chemotherapy

Intensity of treatment

Single-agent chemotherapy 112 (37.3)

Doublet chemotherapy 146 (48.7)

Triplet chemotherapy 29 (9.7)

Chemo-free therapy 13 (4.3)

Type of agents used

Fluoropyrimidines 158 (52.7)

Taxanes 119 (39.7)

Irinotecan 117 (39.0)

Platinum Salts 57 (19.0)

Anthracyclines 21 (7.0)

Biologics 25 (8.3)

Third-line chemotherapy

Intensity of treatment

Single-agent chemotherapy 137 (45.7)

Doublet chemotherapy 138 (46.0)

Triplet chemotherapy 11 (3.7)

Chemo-free therapy 2 (0.6)

Missing 12 (4.0)

Type of agents used

Fluoropyrimidines 139 (46.3)

Taxanes 108 (36.0)

Irinotecan 103 (34.3)

Platinum salts 41 (13.7)

Mitomycin C 29 (9.7)

Anthracyclines 15 (5.1)

Biologics 5 (1.7)

Table 1. Patients’ clinical and pathologic characteristics

Characteristics Patients, n (%)

Gender

Male 208 (69.3)

Female 92 (30.7)

Site of primary tumor

Gastric body 90 (30.0)

Cardia 65 (21.7)

Esophago-gastric junction 53 (17.7)

Gastric antrum-pylorus 46 (15.3)

Fundus 33 (11.0)

Missing 13 (4.3)

Histotype

Intestinal 136 (45.3)

Diffuse 63 (21.0)

Other 2 (0.7)

Unknown 99 (33.0)

Grade of differentiation

Well-Moderate 92 (30.7)

Poor-Undifferentiated 140 (46.7)

Missing 68 (22.6)

HER2 status

Negative 169 (56.3)

Positive 42 (14.0)

Missing 89 (29.7)

Stage at diagnosis

I 3 (1.0)

II 23 (7.7)

III 74 (24.7)

IV 196 (65.3)

Missing 4 (1.3)

Number of metastatic site at stage IV diagnosis

1 175 (58.3)

2 92 (30.7)

�3 31 (10.3)

Missing 2 (0.7)

Location of metastases at stage IV diagnosis

Lymph nodes 130 (43.3)

Liver 121 (40.3)

Peritoneal or ovary 90 (30.0)

Lung 26 (8.7)

ECOG PS at third-line treatment start

0 80 (26.7)

1 154 (51.3)

2 55 (18.3)

Missing 11 (3.7)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HER2,
human epidermal growth receptor 2; PS, performance status.
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third-line, near half of the study population received a combi-
nation regimen as well (49.7%). Most patients received a
fluoropyrimidine-based, a taxane-based, or an irinotecan-based
chemotherapy (46.3%, 36%, and 34.3%, respectively). Unex-
pectedly, a complete response to third-line chemotherapy was
achieved in 2 patients and a partial response in 31 patients, for
an ORR of 11%. With referral to treatment duration, the
median number of cycles received was six in each line of treat-
ment (around 4 months).

At the time of analysis, 275 (91.7%) patients had died,
mainly because of tumor progression. Median OS from the
beginning of the first-line chemotherapy for the whole cohort
was 19.9 months (25th to 75th percentiles: 14.1–29.4 months).
Median PFS in first-line was 6.9 months (25th to 75th percen-
tiles: 4.4–11.1 months), whereas median PFS in second-line
was 3.5 months (25th to 75th percentiles: 2.4–6.5 months).
Median PFS-3 was 2.9 months (25th to 75th percentiles: 1.8–
5.2 months) and median OS-3 was 5.6 months (25th to 75th
percentiles: 3.1–10.2 months).

Table 3. Univariate and multivariate analyses

Univariate analysis Multivariate analysis

PFS in third-line OS in third-line PFS in third-line OS in third-line

Variable HR 95% CI p value HR 95% CI p value HR 95% CI p value HR 95% CI p value

Intensity of treatment

Doublet/triplet vs.
single agent-CT

0.70 0.56–0.89 .004 0.73 0.57–0.93 .012 0.69 0.54–0.88 .003 0.72 0.57–0.93 .010

PFS in first-line

�6.9 months vs.
<6.9 months

0.70 0.56–0.89 .003 0.65 0.51–0.82 <.0001 0.74 0.58–0.95 .017 0.71 0.55–0.92 .008

PFS in second-line

�3.5 months vs.
<3.5 months

0.64 0.51–0.81 <.0001 0.57 0.44–0.73 <.0001 0.64 0.50–0.82 <.0001 0.59 0.46–0.77 <.0001

Age

�70 years vs.
<70 years

0.83 0.64–1.07 .149 0.82 0.63–1.06 .126 — — — — — —

Abbreviations: —, no data; CI, confidence interval; CT, chemotherapy; HR, hazard ratio; OS, overall survival; PFS, progression-free survival.
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Figure 1. ROC curve (A) and survival curve for progression-free survival in third-line (B) and overall survival in third-line (C) according to
progression free-survival in first-line identified through the ROC analysis.
Abbreviations: OS, overall survival; PFS, progression-free survival; ROC, receiver operating characteristic.
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At univariate analysis (Table 3), three variables were signifi-
cantly associated with longer PFS-3 and OS-3: a PFS in first-line
�6.9 months, a PFS in second-line�3.5 months, and the inten-
sity of third-line treatment. About one third of the population
(91 patients) was �70 years. Interestingly, survival benefits
were very similar, regardless of age. Median PFS-3 was 3.3
months (25th to 75th percentiles: 2.0–6.7) for those aged �70
and 2.8 months (25th to 75th percentiles: 1.7–5.0) for those
<70 years (hazard ratio [HR] 0.83; 95% confidence interval [CI]
0.64–1.07; p 5 .15). Accordingly, median OS-3 was 6.6 months
(25th to 75th percentiles: 3.3–11.4) and 5.2 months (25th to
75th percentiles: 2.6–9.5), respectively (HR 0.82; 95% CI 0.63–
1.06; p 5 .13), suggesting that age should not limit the use of a
third-line treatment.

Multivariate regression analysis (Table 3) included all the
variables that showed prognostic significance in univariate

analysis, which resulted to be all independently associated with
longer survival.

Through a ROC analysis on a randomly generated training
set consisting of 150 patients, we found that a PFS in first-line
�8.7 months was able to detect a PFS in both second- and
third-line of more than 6 months each (ROC area under the
curve [AUC]5 0.7681; Fig. 1A). Moreover, a PFS in first-line
�8.7 months was associated with better PFS-3 (HR 0.59; 95%
CI 0.41–0.83; p 5 .0029) and OS-3 (HR 0.69; 95% CI 0.49–0.98;
p 5 .0383; Figs. 1B and 1C). Both results were confirmed in the
validation set (HR 0.64; 95% CI 0.45–0.91; p 5 .0134 and HR
0.59; 95% CI 0.50–0.99; p 5 .0473, respectively).

DISCUSSION

Systemic treatment represents the most important treatment
option for unresectable AGC patients. Based on the results of
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Figure 2. Survival curves for progression-free survival in third-line and overall survival in third-line according to progression free-survival
achieved in first-line (A, B), progression-free survival achieved in second-line (C, D), and intensity of third-line treatment (E, F).

Abbreviations: OS, overall survival; PFS, progression-free survival.
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several randomized clinical trials [5–9], second-line treatment is
now considered the standard of care for AGC patients who are
still in good general condition. After the failure of second-line
chemotherapy, some patients continue to have good perfor-
mance status and therefore may receive third- or subsequent
lines of therapy on a personalized basis. Literature data
focusing on third-line chemotherapy in AGC is mainly retro-
spective or based on small phase II studies; authors investi-
gated the activity of monotherapy, such as irinotecan,
paclitaxel, or docetaxel [14–16], as well as combinations
[17–20] in patients pretreated with fluoropyrimidines and plati-
num salts. Some studies have also investigated the role of pos-
sible prognostic factors in third-line therapy for AGC patients
[17, 18, 21, 22]. To our knowledge, our retrospective report is
one of the largest studies on third-line palliative chemotherapy
in AGC patients. Median PFS-3 and median OS-3 are in line
with previous reports and with the most recent data on third-
line with apatinib [10]. Patients who had experienced longer
PFS in previous lines of treatment had better outcomes. More
specifically, a first-line PFS �6.9 months was associated with
longer median PFS-3 (3.2 months [25th to 75th percentiles:
2.0–6.4] vs. 2.7 months [25th to 75th percentiles: 1.6–4.5]; HR
0.74; 95% CI 0.58–0.95; p 5 .017) and a 2-month longer
median OS-3 (6.5 months [25th to 75th percentiles: 3.6–11.5]
vs. 4.6 months [25th to 75th percentiles: 2.5–8.9]; HR 0.71;
95% CI 0.55–0.92; p 5 .008; Figs. 2A and 2B). Similarly, patients
who experienced a PFS in second-line �3.5 months also had
longer median PFS-3 (3.2 months [25th to 75th percentiles:
2.2–6.7] vs. 2.7 months [25th to 75th percentiles: 1.6–4.6]; HR
0.64; 95% CI 0.50–0.82; p< .0001) and a 2.5 month-longer
median OS-3 (7.3 months [25th to 75th percentiles: 3.7–13.0]
vs. 4.6 months [25th to 75th percentiles: 2.3–8.4]; HR 0.59;
95% CI 0.46–0.77; p< .0001; Figs. 2C and 2D). These findings
are also in parallel with those noted in previous reports [21,
22], confirming that gastric cancer is a heterogeneous disease;
patients who achieved longer PFS in previous treatment lines
might have an indolent disease, a more chemosensitive tumor,
or a slower tumor growth rate compared with those who expe-
rienced shorter PFS.

In our series, patients treated with a combination regimen
experienced better outcomes compared with those who
received single-agent treatment. In particular, these patients
had a longer median PFS-3 (3.3 months [25th to 75th
percentiles: 2.1–6.5] vs. 2.6 months [25th to 75th percentiles:
1.4–4.6]; HR 0.69; 95% CI 0.54–0.88; p 5 .003) and median OS-
3 (6.3 months [25th to 75th percentiles: 3.6–11.7] vs. 5.0
months [25th to 75th percentiles: 2.5–9.1]; HR 0.72; 95% CI
0.57–0.93; p 5 .010; Figs. 2E and 2F). Indeed, the absolute
increase in median OS is limited to approximately 1 month, and
the higher response rate obtained with combination chemo-
therapy does not necessarily translate into a survival benefit
[23]. This might be even more realistic in subsequent lines,
where the treatment choice depends on previous therapies
and patient’s performance status. Moreover, part of the sur-
vival benefit might lean on the sequence rather than on the
treatment intensity.

Importantly, no differences in PFS-3 nor in OS-3 were
observed between patients younger or older than 70 years,
suggesting that chronological age should not be considered as
the main determinant in the decision-making process.

Our study also had notable limits. Firstly, it is retrospective
in its nature and this precludes us from making strong state-
ments regarding the benefits of these treatments. Secondly,
the study population was not homogeneous regarding first-
and second-line therapies administered (as for type of treat-
ment received, cycles administered, and therapeutic
sequence); hence, definitive conclusions on the clinical man-
agement based on our data are not appropriated. A detailed
description of the agents used and the order in which they
were received are beyond the scope of our study. Thirdly, a
selection bias may be considered because patients included
were all treated with three lines of therapy and none of them
received apatinib, which significantly improved survival with an
acceptable safety profile in heavily pretreated AGC patients
[10]. Similarly, according to the time span considered, no
patient in third-line received immunotherapy, which is revolu-
tionizing the treatment paradigm of many solid tumors, includ-
ing esophagogastric cancers [24]. Whereas anti-CTLA4
compounds (i.e., tremelimumab and ipilimumab) have pro-
duced unsatisfactory results [25], programmed cell death pro-
tein 1/programmed death-ligand 1 (PD-L1) inhibitors are
showing more promising effects [24]. A recent phase III trial
(NCT02267343) involving 493 Asian patients evaluated the effi-
cacy and safety of nivolumab as salvage treatment after the fail-
ure of two or more previous chemotherapy regimens. This
study demonstrated that nivolumab significantly improved OS
compared with placebo (5.32 vs. 4.14 months; HR 0.63; 95% CI
0.50–0.78; p< .0001) [26]. In line with these findings were the
results of the phase I/II CheckMate 032 study that enrolled 160
heavily pretreated patients (79% had�2 prior treatment lines).
This trial showed favorable clinical activity of nivolumab 1=2
ipilimumab in Western patients with advanced/metastatic
chemotherapy-refractory gastric, esophageal, or gastroesopha-
geal junction cancer [27]. Again, the phase II KEYNOTE-059
study explored the efficacy and safety of pembrolizumab
monotherapy in patients with previously treated AGC. The
ORR, the primary trial endpoint, was 14.9% (95% CI 9.4–22.1)
in third-line patients; in particular, in patients with PD-L1 posi-
tive tumors, ORR was 21.3% (95% CI 12.7–32.3), whereas in
patients with PD-L1 negative tumors, ORR was 6.9% (95% CI
1.9–16.7) [28]. Even if Epstein-Barr virus and microsatellite
instability gastric cancer molecular subtypes raise the highest
interest because of their peculiar immunogenicity [29], the
optimal candidate for immunotherapy has not yet been identi-
fied. It would be interesting to verify if longer PFS in previous
treatment lines might affect third-line outcomes even in
patients treated with immunotherapy. Despite the aforemen-
tioned limits, our study included a large number of real-world
AGC patients, providing information on third-line treatment
from the daily clinical practice.

CONCLUSION
Our real-world study confirms that a not-negligible proportion
of patients receive third-line treatment in daily clinical practice,
and it provides detailed information on treatment type and
useful data of survival outcome. Having achieved longer PFS in
previous treatment lines may help in selecting patients who
are more likely to benefit from a further therapy after progres-
sive disease. In addition, treatment intensity may have a role in
improving clinical outcomes. Further efforts are warranted to
define the best therapeutic sequences and to identify the opti-
mal candidate for a third-line chemotherapy.
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