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Abstract

Patients with advanced gastric cancer (AGC) can be
treated with multiple lines of chemotherapy. Although
several randomized trials have demonstrated the
benefit of second-line chemotherapy compared
with best supportive care, there is no evidence that
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further lines of chemotherapy will result in substantial
prolongation of survival. Despite this, the practice of
offering chemotherapy beyond second-line agents to
AGC patients is not uncommon if their performance
status is well-preserved and they are willing to
receive subsequent active treatments. The choice of
chemotherapeutic agents depends on the patient’s prior
regimens. However, there are important controversial
issues in the salvage setting of AGC, including a subset
of patients who may benefit from chemotherapy,
that still remain unanswered. This report reviews the
available evidence regarding the impact of third- and
subsequent lines of chemotherapy on survival and
quality of life in patients with AGC.
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Core tip: There no evidence to date that chemotherapy
beyond second-line has a beneficial effect in patients
with gastric cancer. The impact of third- and
subsequent lines of chemotherapy on survival and
quality of life is the subject of this review.
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INTRODUCTION

Although fluoropyrimidines and platinum combina-
tion chemotherapy is considered standard first-line
treatment in patients with advanced gastric cancer
(AGC)™, the overall prognosis of such patients remains
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Table 1 Randomized phase II trials in the second-line treatment of gastric cancer

Trials Treatment No. of OS (mo) HR for OS Remarks
patients (95%ClI)
AIO® Irinotecan 21 4.0 0.48 (0.25-0.92) Closed early due to poor accrual
BSC 19 24 P=0.012
Korean Docetaxel or irinotecan 133 53 0.657 (0.485-0.891) No OS difference between docetaxel
BSC 69 3.8 P =0.007 (5.5 mo) and irinotecan (6.5 mo)
COUGAR-02™! Docetaxel 84 5.2 0.67 (0.49-0.92) Global QOL similar between arms
BSC 84 3.6 P=0.01 (P=0.53)
REGARD™! Ramucirumab 238 5.2 0.776 (0.603-0.998)
Placebo 117 3.8 P=0.047
RAINBOW™ Ramucirumab + paclitaxel 330 9.6 0.807 (0.678-0.962)
Placebo + paclitaxel 335 74 P=0.017
WJOG 4007 Paclitaxel 108 95 1.14 (0.88-1.49)
Irinotecan 111 8.4 P=024

BSC: Best supportive care; QOL: Quality of life.

poor”. Clinical trials involving novel, targeted agents
have had little success as first-line treatment for AGC,
with the exception of trastuzumab in patients with
human epidermal growth factor receptor 2 (HER2)-
positive tumors®., Fortunately, in a second-line setting,
we now have evidence that chemotherapy provides
substantial improvement in overall survival (OS) and
quality of life (QOL)™. While it is common practice
to offer second- or further lines of chemotherapy to
AGC patients®, and more than a few randomized
trials have shown improved OS for certain second-
line regimens'¥, chemotherapy beyond second-line
is associated with responses in fewer patients'® and
has no clinical relevant or consistent effects on OS.
Since patients with progressive disease usually have
poor performance status, aggressive chemotherapy
may not be feasible. It is also known that response
rates to chemotherapy decline with each subsequent
regimen. Nevertheless, many AGC patients still receive
chemotherapy beyond second-line, and in some cases
are treated until death occurs, since patients and
physicians sometimes have difficulty with transitioning
to only supportive care. Considering the grim pro-
gnosis for AGC patients with second-line failure, the
value of third- and subsequent lines of chemotherapy
may be better evaluated by other outcome measures,
such as improvement in QOL. This article reviews the
available evidence regarding the impact of third- and
subsequent lines of chemotherapy on OS and QOL in
patients with AGC.

SECOND-LINE THERAPY

Even before the role of second-line chemotherapy
was recently described, second- or further lines of
chemotherapy have been administered for AGC
patients after first-line failure’”’. Our own retrospective
analysis of AGC patients who received second-line
chemotherapy found a median survival of 6.7 mo™,
with baseline hemoglobin level and performance
status being independent prognostic factors. There
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is a general consensus that the role of second-
and subsequent lines of chemotherapy, also called
“salvage” therapy, in prolonging OS in AGC patients
is modest. Response rates are less than 20% and
short-lived, with a median OS of 4-6 mo!l. The
results of several phase Il trials testing the role of
second-line therapy in patients with AGC have been
reported (Table 1), In this setting, three cytotoxic
chemotherapeutic agents (paclitaxel, docetaxel, and
irinotecan) and one anti-vascular endothelial growth
factor receptor (anti-VEGFR) antibody (ramucirumab)
have shown significant reductions in the risk of death.
Notably, the hazard ratios (HRs) in all of these single-
agent trials were of a similar magnitude, which is
indicative of the robustness of the findings, since the
investigators assessed the treatments in patients of
different ethnic origins'. The first trial conducted by
German Arbeitsgemeinschaft Internistische Onkologie
(AIO) investigators included 40 patients who received
either irinotecan or best supportive care (BSC)®,
and showed significant benefit with second-line irino-
tecan compared with BSC alone. The second trial was
conducted by the current authors™, in which second-
line chemotherapy with either docetaxel or irinotecan
was compared with BSC in 202 Korean patients. We
reported a significant survival benefit with second-
line chemotherapy (5.3 mo vs 3.8 mo, HR = 0.657,
95%CI: 0.485-0.891). In the third, a COUGAR-02
trial’"”, researchers from the United Kingdom reported
that second-line docetaxel improved median OS
compared with BSC (5.2 mo vs 3.6 mo, HR = 0.67,
95%CI: 0.49-0.92). The trial included QOL as one
of the objectives and reported similar global health-
related QOL scores between the chemotherapy and
BSC arms.

Despite the failure of more than a few clinical trials
involving targeted agents!*'¥, two phase I trials
of ramucirumab™'?, either as monotherapy or in
combination with paclitaxel, were successful. In the
REGARD trial, pretreated AGC patients were randomly
assigned to receive ramucirumab or a placebo as
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second-line treatment. Surprisingly, the survival
benefit achieved with ramucirumab (5.2 mo vs 3.8
mo, HR = 0.776, 95%CI: 0.603-0.998) was similar to
that seen in phase Il trials. In the RAINBOW trial"?,
a more clinically relevant trial that is the largest to
date, the addition of ramucirumab to paclitaxel was
compared to paclitaxel alone for second-line therapy.
The authors reported that OS was significantly longer
in the ramucirumab plus paclitaxel arm than in the
paclitaxel monotherapy arm (9.6 mo vs 7.4 mo, HR =
0.807, 95%CI: 0.678-0.962).

However, which regimen should be the standard
of care in the second-line setting still remains unclear.
For patients who failed fluoropyrimidine and platinum,
paclitaxel®'! docetaxel®'”, and irinotecan!®'
have all been evaluated extensively in clinical trials.
Combination chemotherapy may achieve higher
response rates than monotherapy, but the survival
outcomes are the same'™®. In our own retrospective
analysis performed in 1455 AGC patients™, there was
no relevant difference in median OS between patients
who were treated with second-line combination and
monotherapy. In addition, to achieve palliative goals
with second-line chemotherapy, patients are more
likely to tolerate single agents than combination
therapy. Hironaka et a/**! reported the results of a
phase III trial comparing irinotecan with paclitaxel in
the second-line setting, and found that OS was not
significantly different (9.5 mo in paclitaxel arm vs 8.4
mo in irinotecan arm, HR = 1.13, 95%CI: 0.86-1.49).
Clearly, medically fit patients who failed or were
refractory to first-line chemotherapy should receive
second-line chemotherapy, with BSC reserved for those
with a poor performance status. It should be noted
that AGC is a heterogeneous disease, with substantial
differences in its aggressiveness and responsiveness
to therapy. The clinical outcome and prognosis in
individual patients do not always conform to the
published data. In daily clinical practice, outside of the
strict enrollment criteria of a clinical trial, many AGC
patients develop peritoneal carcinomatosis during the
course of their disease, leading to rapid symptomatic
deterioration and chemotherapy intolerance.

phase III trials should be interpreted carefully because
of the potential selection bias; only a small percentage
of patients continue to have good performance status
after second-line therapy and they are still medically fit
to be offered further therapy.

CYTOTOXIC CHEMOTHERAPY

The data on third-line chemotherapy are not con-
clusive, since published studies have included only
a small nhumber of patients within different patient
subsets. The majority of published studies have
been small phase II or retrospective studies that
have evaluated the feasibility of monotherapy or
combinations of several cytotoxic agents. Because
most AGC patients are initially treated with flu-
oropyrimidines and platinum*”}, it is not a good idea
to include these drugs in a salvage regimen for these
patients. In the third-line setting, based on the lack
of cross-resistance between taxanes and irinotecan,
these chemotherapeutic agents are still plausible
salvage treatment options!*®l. Due to the risk of
severe myelosuppression that is associated with the
administration of paclitaxel or docetaxel every 3 wks,
taxane monotherapy was commonly used as a weekly
regimen for patients with heavily-treated disease.
In small phase I studies involving paclitaxel™ or
docetaxel™®?”, response rates were in the range of
15%-23%, with a median OS of 4-7 mo. Irinotecan is
another commonly-used chemotherapeutic agent in
AGC, with a similar single-agent efficacy to taxanes'™.
However, we should keep in mind that response rates
and progression-free survival (PFS) do not always
translate into a survival benefit. The choice of a third-
line regimen should depend on previous treatments
and, needless to say, on the patient’s general condition.
It is possible that the OS achieved in AGC was strongly
associated with patient access to the three active
chemotherapy regimens during the whole treatment
course (i.e., fluoropyrimidine/platinum-based first line,
and second- and third-line chemotherapy with taxanes
and irinotecan), which is similar to a model developed
in patients with colorectal cancer**!!.

THIRD-LINE THERAPY

NOVEL TARGETED THERAPY

It seems clear that, for the majority of patients, the
benefit of chemotherapy beyond second-line for
advanced disease is minimal to modest. However,
as described above, some AGC patients still are
candidates for third- or subsequent lines of therapy,
despite not having an established third-line regimen
to offer. More than two-thirds of patients enrolled in
the Japanese second-line chemotherapy trial were
treated with third-line therapy™®. In our own Korean
phase I trial®, 27% of patients had received study
treatment as third-line therapy, with the survival
benefit of chemotherapy being preserved (HR = 0.812,
95%CI: 0.450-1.464). Nevertheless, data from these
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When we consider the decline in patients’ performance
status and tolerability to cytotoxic chemotherapy,
especially after failure of second-line therapy, more
effective but less toxic treatment options are needed
to provide an OS benefit for patients with AGC. In
the first-line setting, the HER2-directed monoclonal
antibody trastuzumab was shown to be effective in
HER2-positive AGC™. However, trials involving another
HER2 inhibitor, lapatinib, failed to show an OS benefit
in the second-line setting™*.

Targeting angiogenesis via the inhibition of VEGFR
has been another promising strategy in AGC. Although
the Avastin in Gastric Cancer (AVAGAST) trial failed to

August 7, 2015 | Volume 21 | Issue 29 |



Kim SM et a/. third- or subsequent lines of chemotherapy for AGC

show a significant OS benefit (12.1 mo vs 10.1 mo, HR
= 0.87, 95%CI: 0.73-1.03)"”, adding bevacizumab to
first-line capecitabine and cisplatin chemotherapy was
associated with increases in PFS and response rates.
One may argue that this lack of correlation between
the OS and PFS may be due to the lack of statistical
power necessary to detect modest survival gain. We
now have more optimistic results from the REGARD™"
and RAINBOW™ trials involving ramucirumab in the
second-line setting of AGC, as described above.

Similarly, small molecule inhibitors targeting VEGFR
have been investigated in patients with AGC. However,
the efficacy seen in phase II studies with sunitinib
as a potential second-line treatment for AGC patients
has been modest™™ ", We reported a prospective
randomized trial comparing second-line docetaxel
monotherapy with docetaxel plus sunitinib®, in which
the addition of sunitinib to docetaxel did not prolong
PFS. One of the most promising VEGFR inhibitors at
present is apatinib. A randomized, placebo-controlled
phase II trial conducted by Chinese investigators
showed that apatinib improved PFS and OS in heavily-
treated AGC patients®>. Of note, 43% of patients
given apatinib as third-line therapy achieved disease
control, which justified further testing in a phase Il
trial.

At the Annual Meeting of the American Society of
Clinical Oncology (ASCO) in June 2014, Qin et a/’®®
presented a randomized phase I trial comparing
apatinib with a placebo in 273 AGC patients with prior
failure to second-line chemotherapy. The primary
endpoint was OS and the secondary endpoints were
response rate, PFS, safety, and QOL. The apatinib
arm had superior PFS (78 d vs 53 d, HR = 0.44,
95%CI: 0.33-0.61), response rate (3% vs 0%), and
median OS (195 d vs 140 d, HR = 0.71, 95%CI:
0.54-0.94) compared to placebo, with a manageable
safety profile. Patients receiving apatinib had a higher
incidence of neutropenia and thrombocytopenia, as
well as proteinuria and hypertension. Additionally,
severe (grade 3 or 4) hand-foot syndrome occurred
in 8.5% of patients in the apatinib arm. As differences
regarding QOL were not included in the presentation,
full publication of this study will be of interest.

SELECTION OF PATIENTS

Since patients’ QOL and performance status would
diminish with advanced lines of chemotherapy,
the expected OS benefit, if any, is the single most
important factor in choosing a salvage regimen for
AGC. To the best of our knowledge, no prospective
analyses have been performed to examine prognostic
and/or predictive factors in the third-line setting.
Nevertheless, it is known that some patient and
tumor factors are particularly helpful in selecting
patients who may benefit from salvage therapy, and
should be evaluated carefully. Among the clinical
and laboratory factors, the most important are the
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patient’s performance status, some hematological and
laboratory values (including hemoglobin level or serum
albumin), the number of previous lines of therapy
and the response obtained, and the humber and site
of metastases®™?”). In our retrospective study', for
patients who received supportive care only in a salvage
setting, the reasons for such a decision included poor
performance status (71%) and the patient’s refusal
(29%). Known tumor characteristics that directly
influence the aggressiveness of the disease, such as
peritoneal carcinomatosis, tumor grade, and Lauren
classification, are also helpful. In addition, research
is under way to define specific predictive factors of
responsiveness to certain types of therapy. The Cancer
Genome Atlas (TCGA) research network, for example,
reported a comprehensive molecular evaluation of
295 gastric adenocarcinomas™ and proposed four
distinct molecular subtypes: (1) tumors positive for
Epstein-Barr virus; (2) microsatellite unstable tumors;
(3) genomically stable tumors; and (4) tumors with
chromosomal instability. Experience with other types of
cancer has taught us that a substantial improvement
in the treatment of AGC could be achieved with
individualized therapy strategies', including the
identification of genetic alterations and the study of the
molecular biology of therapeutic agents.

CONCLUSION

Although the current evidence is lacking concerning
potential beneficial effects associated with administering
third- or subsequent lines of chemotherapy, it is
common practice to offer further chemotherapy for AGC
patients after second-line failure™. In this setting, no
chemotherapeutic agents or regimens have a proven
survival benefit over supportive care only, and thus
no standard salvage therapy exists. Although taxanes
and irinotecan have shown efficacy in this setting, no
randomized trials have been conducted, and these
regimens have low response rates. Recently, a phase
Il trial conducted in China demonstrated a benefit
with apatinib in this setting'®®, which is a novel, orally-
administered VEGFR inhibitor. It is therefore very
important to emphasize that all treatment decisions
must be individualized; targeting the specific histological
and biological features that make a tumor unique, and
the clinical features that make a patient unique.
Evidence showing an OS benefit of therapy in
third- or subsequent lines of chemotherapy in patients
with AGC suggests that salvage therapy may indeed
become the standard of care. Administration of an
active and tolerable therapy regimen may have a
beneficial effect on patients’ QOL, as a direct result
of improvements in clinical outcome. However,
these studies are few in number and await further
confirmation. Based on these considerations, giving
a patient the opportunity to actively participate in the
selection of treatment seems to be an important factor
for patient satisfaction and improved QOL. Even in
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heavily-treated AGC patients, salvage therapy may
be of value in terms of QOL™?. Furthermore, patient
preference for treatment is increasingly important in
clinical decision-making, and has been the subject of
medical research®**, We should acknowledge that
while curative treatment is not currently available,
different treatment strategies, including no active
therapy, may be appropriate. Accordingly, we must be
willing to take the time to accurately and extensively
discuss all treatment options in order to select the best
treatment for each particular patient.

In summary, the role of therapy beyond second-line
in AGC has not yet been established. Despite recent
advances, the prognosis of AGC patients remains
poor. However, we have considerable indirect evidence
from a number of phase II or retrospective studies
suggesting improved response rates and prolonged
PFS through the use of third- or subsequent lines of
chemotherapy. One may consider currently available
chemotherapy regimens (i.e., fluoropyrimidine plus
platinum, taxanes, and irinotecan) for use during the
whole treatment course, similar to that described
for colorectal cancer'™, in which three active drugs
(fluoropyrimidines, oxaliplatin, and irinotecan) should
all be used. Recently, a prospective phase Il trial
performed in Chinese AGC patients reported a survival
benefit with the use of a novel, oral-targeted agent,
apatinib. It is conceivable that integration of targeted
agents, including ramucirumab and/or apatinib, into
the treatment regimen could improve treatment
efficacy in patients with AGC. While there is still
controversy over the benefit of salvage therapy in the
third-line setting and beyond, there should be certain
patients who would derive the most benefit from the
therapy. Our clinical expertise, better understanding of
gastric carcinogenesis, and molecular characterization
of this cancer will provide hope for more successful
treatment in the future.
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