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Educational Overview
Although the prevalence of gastric cancer in the United States is relatively low, it is a significant cause of mor-
tality because many patients present at an advanced stage of disease. For nonresectable or metastatic tumors,
palliative chemotherapy has not only improved quality of life over best supportive care, but it has also mod-
estly prolonged survival. In addition to the present treatment mainstay of infusional 5-fluorouracil (5-FU)
plus cisplatin, a number of newer agents are now available for single or combination use. Clinical trials of
these compounds have shown promising response rates, particularly when used in multi-drug regimens. Even
with newer therapies, however, median survival times remain in the range of nine to 10 months. These 
potential gains must therefore be balanced by quality of life issues, including the risk of toxicities associated
with aggressive protocols.

Through debate and authoritative peer exchange, this Medical Crossfire® activity, conducted in conjunction
with UMDNJ, will discuss these and other issues related to the management of patients with advanced 
gastric cancer.

Target Audience
This educational activity is designed for medical oncologists, hematologists and other health care profes-
sionals involved in the management of patients with metastatic gastric cancer.

Learning Objectives
Upon the completion of this activity, participants should be able to:
• Discuss the potential clinical advantages of emerging therapeutics for the treatment of advanced gastric cancer.
• Assess quality of life impact contributed by newer gastric cancer therapies, with emphasis on management

of drug-related toxicities. 
• Consider eligibility criteria for palliative chemotherapy, identifying which patients may benefit most from

aggressive gastric cancer treatment.

Method of Instruction
Participants should read the learning objectives and review the activity in its entirety. After reviewing the
material, complete the self-assessment test consisting of a series of multiple-choice questions. The activity
is complemented with references that contain the rationale for the correct answer to each self-assessment
question as well as a description identifying the section in the activity that contains the correct answer, 
allowing participants to review the material as needed, thus finalizing their educational participation. 

Upon completing this activity as designed, participants will receive a letter of credit awarding AMA/PRA
category 1 credit three to four weeks after receipt of the registration and evaluation materials. Estimated
time to complete this activity as designed is 1.25 hours. 

To receive a CME credit letter immediately, complete the on-line self-assessment test, registration and eval-
uation forms for this activity at: http://ccoe.umdnj.edu/online/activities/08MC19.

Accreditation
This activity has been planned and implemented in accordance with the Essential Areas and Policies of the
Accreditation Council for Continuing Medical Education (ACCME) through the joint sponsorship of UMDNJ–
Center for Continuing and Outreach Education and Medical Crossfire/Liberty Communications Network.
UMDNJ–Center for Continuing and Outreach Education is accredited by the ACCME to provide continu-
ing medical education for physicians.

UMDNJ–Center for Continuing and Outreach Education designates this educational activity for a maximum
of 1.25 AMA PRA Category 1 Credits.TM Physicians should only claim credit commensurate with the extent
of their participation in the activity.

This print monograph was peer-reviewed for relevance, accuracy of content and balance of presentation by
Basil S. Kasimis, MD, DSc, FACP; and pilot-tested for time required for participation by David Greenberg,
MD; and Serena Wong, MD. 
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In accordance with the disclosure policies of UMDNJ and to conform with ACCME and FDA guidelines, 
individuals in a position to control the content of this education activity are required to disclose to the activity
participants: 1) the existence of any financial interest or other relationships with proprietary entities producing
health care goods or services, with the exemption of non-profit or government organizations and non-health
care related companies, within the past 12 months; and 2) the identification of a commercial product/device
that is unlabeled for use or an investigational use of a product/device not yet approved.
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bureau of sanofi-aventis.
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Off-Label Usage Disclosure
This activity contains information of commercial products/devices that are unlabeled for use or investigational
uses of products not yet approved. The following agents are not currently approved by the US FDA for 
specific use with advanced gastric cancer: capecitabine, and S1 (fluoropyrimidines); EGFR monoclonal anti-
bodies (cetuximab and matuzumab); epirubicin; flavopiridol; irinotecan; oxaliplatin; paclitaxel; tyrosine 
kinase inhibitors (gefitinib and erlotinib); VEGF monoclonal antibodies (bevacizumab).
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With approximately 22,280 new cases diagnosed each year, 

gastric cancer is not the most prevalent malignancy in the United

States. However, it is one of the deadliest1 because only 10% to

20% of patients present with localized, distal cancers that are surgically 

curable.2 The majority of patients instead harbor advanced, aggressive 

disease with a median survival time of three to five months on supportive

care alone.3 Chemotherapy can offer palliation of symptoms and longer, 

albeit limited, survival times, but it is imperative that practitioners are cog-

nizant of efficacy and tolerability profiles for the various single-agent and

multidrug combination therapies available to treat this disease. This is espe-

cially important for the newer agents with proven activity. In this Medical

Crossfire, a panel of distinguished experts in gastric cancer shares insights

on treatment strategies, patient selection, toxicity management, and other

critical decisions. 

drug regimens, and their impact on current
treatment strategies?”

Taxanes. “The taxanes are an important
new class of drug that is being used in both
esophageal and gastric cancer,” began Peter
Enzinger, MD, noting that several phase II
trials of the taxanes—of which docetaxel and
paclitaxel are currently in use—have been re-
ported and published. Generally, these are
small trials of between 16 and 63 patients,
and, overall, the response rates for either do-
cetaxel or paclitaxel are in the range of 11%
to 24%.4-9 “These agents can be given either
weekly or every three weeks,” Dr. Enzinger
acknowledged. “They can also be combined
with other agents. For example, docetaxel
can be combined with capecitabine. Do-
cetaxel has also been combined with various
platinum agents, as well as irinotecan and
other 5-FU-type agents.”

“What were the endpoints examined in
these trials?” queried Dr. Salgo. 

Clinical Advantages of Emerging
Chemotherapeutic Options

“Today, we are going to discuss the newest
treatments for advanced and metastatic gastric
cancer. These chemotherapeutic strategies
have been shown in clinical trials to improve
both quality of life and survival time as 
compared to best supportive care,” modera-
tor Peter L. Salgo, MD, commented while
convening this Medical Crossfire. Until 
recently, the gold standard treatment for gas-
tric cancer has been 5-fluorouracil (5-FU)
plus cisplatin; this is the regimen to which
novel strategies are compared. Many new
treatments-utilizing either cytotoxic drugs,
targeted agents, or both-are presently under
investigation for use in gastric cancer and,
specifically, in advanced gastric cancer.

Newer Chemotherapies

“Why don’t we start this discussion,” sug-
gested Dr. Salgo, “by reviewing the clinical
trial data for the newer chemotherapeutic
agents, when used either alone or in multi-
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“Phase II studies have traditionally
looked at response rate, although, more re-
cently, investigators have been looking at
time to progression and duration of response,”
replied Dr. Enzinger. “Many of these studies
were conducted in Europe prior to the publi-
cation of the Response Evaluation Criteria in
Solid Tumors (RECIST) guidelines, and
therefore the focus is on area reduction of 
tumor. More recent studies are looking at 
reduction in the greatest diameter of various
tumor nodules.

“The TAX-325 study is another impor-
tant piece of information,” Dr. Enzinger con-
tinued. “It combines docetaxel, cisplatin, and
infusional 5-FU in a new regimen called DCF.
This research has been presented at two
American Society of Clinical Oncology
[ASCO] meetings, and phase III data have 
recently been published.” The phase III study
randomized 457 chemotherapy-naïve patients
with metastatic gastric cancer to docetaxel
plus cisplatin plus continuous-infusion 5-FU
(DCF) every three weeks, or cisplatin plus
continuous-infusion 5-FU (CF) every four
weeks.10 In conclusion, Dr. Enzinger stated,
“The trial demonstrated that adding do-
cetaxel to cisplatin and 5-FU could enhance
the median overall survival time from 8.6
months to 9.2 months and one-year survival
from 32% to 40%.”

Referring to these results as “a modest
improvement,” David Ilson, MD, further 
explained, “Adding docetaxel to 5-FU/
platinum does increase response rate as well
as it does time to progression, which was the
primary endpoint of the trial.” The response
rate was 37% for DCF and 25% for CF (P =
0.0106); the time to progression was 5.6
months in the DCF group and 3.7 months in
the CF group (P = 0.0004). “What was a 
little disappointing,” Dr. Ilson emphasized,
“was the overall survival difference in the
study, which was only slightly more than two
weeks. Yes, response rates were higher and
time to progression was improved, but in
terms of overall survival, the benefit was
rather marginal for three-drug therapy as
compared to two-drug therapy.”

“The median improvement in overall
survival was not as impressive as the one-year
survival, which was about a 10% improve-
ment,” remarked Dr. Enzinger.

“And we must remember that the 
patients treated with DCF also had more
toxicities than the other populations,” added
Edith P. Mitchell, MD, FACP. “Although
there was modest improvement, there were
also higher rates of the usual toxicities that
we expect with chemotherapy.”

Deferring the discussion of toxicity for
later in this Medical Crossfire, John S. 
Macdonald, MD, ventured another point:
“The toxicity of the DCF regimen was signif-
icant in the sense that there was approxi-
mately 85% grade 3 or 4 myelosuppression.
One has to watch for this, but in this era of
growth factors it is a manageable—if still 
significant—toxicity.” He also remarked that
DCF “is an infusional regimen with relatively
high-dose cisplatin; the cisplatin dose was 75
mg/m2. These can be tough regimens.”

Dr. Mitchell then elaborated, “With this
regimen, you do not usually wait for the tox-
icity to occur and then institute therapy. This
is a regimen in which you need to consider
the use of supportive-care measures, includ-
ing growth factors, during the first cycle of
chemotherapy.”

Dr. Ilson was the last to comment on this
topic. “We should emphasize that, based on
the TAX-325 study, docetaxel is now an FDA-
approved drug and certainly represents a new
first-line agent in the treatment of gastric cancer,
even though the toxicities of the combination
mean practitioners must be vigilant.”

Irinotecan. “Irinotecan emerged as an impor-
tant single-agent therapy based on Japanese
phase II trials, with a response rate in the 15%
to 20% range,” observed Dr. Ilson. “Irinote-
can has subsequently been studied in combi-
nation with either infusional 5-FU or cisplatin,
with encouraging response rates ranging from
35% to 50%. It is important as monotherapy,
as well as in combination protocols.11-13 



MEDICAL CROSSF IRE  • SPECIAL EDIT ION  • VOL 7  • NO 126

Focus on Advanced Gastric Cancer

studies,” replied Dr. Ilson. “It looked very
comparable to other irinotecan combination
regimens, with response rates of 30% to
40% and median survival of about nine
months.16 So it does seem, at least in the
phase II setting, that oxaliplatin could be
substituted for cisplatin in irinotecan combi-
nation therapy.” 

“With irinotecan at higher doses as
monotherapy, the toxicity profile is not that
much better than when you lower the dose of
irinotecan and combine it with, say, cis-
platin,” commented Dr. Enzinger. “For 
example, in our own study, Dr. Ilson, I, and
our colleagues looked at weekly irinotecan.
The toxicity was very comparable to what
we saw with the irinotecan and cisplatin
combination.17 And the irinotecan/cisplatin
combination has a much higher response
rate.” For those who prefer to give irinotecan
as a single agent, Dr. Enzinger recommended:
“I would suggest giving it at a higher dose
every three weeks. The data would suggest
that this schedule has less toxicity than the
more traditional weekly schedule used here
in the United States.”

Oxaliplatin. “Oxaliplatin will likely replace
or displace cisplatin as the platinum agent of
choice in a variety of gastrointestinal cancers,
certainly in the upper gastrointestinal tract-
the esophagus and stomach,” Dr. Macdonald
speculated. “There are scattered experiences
in the literature of FOLFOX-like regimens
[5-FU/leucovorin, and oxaliplatin regimens]
that certainly have activity.18-20 The study that
has been more systematically looking at the
role of oxaliplatin in gastric cancer, the
REAL-2 study from the United Kingdom, has
been reported a number of times at ASCO
meetings in various forms.” 

This large phase III study (REAL-2) ran-
domized 1,002 patients with advanced 
gastric cancer in a 2 x 2 design to one of 
four regimens: epirubicin, cisplatin, and 5-FU
(ECF), epirubicin, oxaliplatin, and 5-FU
(EOF), epirubicin, cisplatin, and capecitabine

“There was a randomized phase II trial14

that compared irinotecan plus cisplatin with
a FOLFIRI-like schedule [timing used with a
5-FU/leucovorin/irinotecan regimen] of
irinotecan plus 5-FU,” continued Dr. Ilson.
“This trial showed equivalence in response
rates for the two regimens, but there was a
suggestion of better median survival for
irinotecan/5-FU, as well as less toxicity.”
Based on this phase II study, he said, “a large
phase III trial was undertaken comparing a
FOLFIRI-like schedule of infusional 5-FU
plus irinotecan with the conventional 5-
FU/cisplatin regimen.15” 

This phase III trial indicated comparable
response rates, time to progression, and sur-
vival time for the FOLFIRI-like regimen
compared with the 5-FU/cisplatin regimen.
However, Dr. Ilson also cited, “the irinotecan
arm had significantly less toxicity. The only
toxicity that was greater for the irinotecan
combination arm was diarrhea. All of the
other toxicities—stomatitis, nausea, and even
the rate of therapy-related deaths—were all
substantially lower in the irinotecan/5-FU
arm.” Therefore, he concluded, “phase II
and III trials indicate that irinotecan is an im-
portant drug in the treatment of metastatic
gastric cancer, with a suggestion that 5-FU/
irinotecan may represent an alternative to the
conventional 5-FU/cisplatin regimen.”

Looking forward, Dr. Ilson announced,
“In the United States, we are going to be
studying further the irinotecan/platinum reg-
imen, including a weekly schedule that we
developed at Memorial Sloan-Kettering in a
Cancer and Leukemia Group B [CLGB] trial
that Dr. Enzinger will be running comparing
irinotecan-cisplatin with other combination
regimens.” 

“Dr. Ilson, has IROX actually been evalu-
ated in gastric cancer?” asked Dr. Macdonald,
referring to the combination of oxaliplatin
plus irinotecan that has reached phase III tri-
als in colorectal cancer. 

“Yes, IROX actually does have some
limited phase II evaluation in some European
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(ECX), or epirubicin, oxaliplatin, and
capecitabine (EOX).21 “REAL-2 looked at
the model of ECF as the standard therapy
and then substituted oxaliplatin or
capecitabine or both for platinum and 5-FU,
keeping the epirubicin the same,” explained
Dr. Macdonald. “At last report from ASCO,
the regimen with the highest response rate
and some apparent improvement in survival
was the EOX regimen of epirubicin, oxali-
platin, and capecitabine. So, oxaliplatin has
activity. 

“Obviously,” continued Dr. Macdonald,
“whenever agents are substituted or changed,
you hope to gain clinical benefit from the
change, but you may buy different kinds of
toxicity along with that benefit. Oxaliplatin,
as we all know, has a neurotoxicity that is cu-
mulative over time, which is something to
consider in older patients with gastric cancer.
But we now have experience with oxaliplatin
in phase II studies of FOLFOX-like regimens
that show activity, as well as the REAL-2
study that shows activity with an EOX regi-
men that is relatively simple compared with
ECF—in other words, a regimen that has no
cisplatin and no infusional 5-FU. Clinicians
may begin to look favorably on oxaliplatin-
based regimens.”

Because “the statistical design of the
REAL-2 trial was a non-inferiority design,”
indicated Dr. Ilson, “the investigators could
not really declare any of the arms to be 
superior. To put this in context, the other 
oxaliplatin study from Germany that looked
at infusional 5-FU plus oxaliplatin versus in-
fusional 5-FU plus cisplatin also trended to
show response rate and time to progression
endpoints favoring the oxaliplatin arm as
well as better toxicity.22 Survival was the pri-
mary endpoint of that study, and the survival
data were not mature, but there was a sug-
gestion also of better response rates and time
to progression for oxaliplatin-5-FU as com-
pared with cisplatin-5-FU.” 

“As I recall,” entertained Dr. Macdonald,
“in the REAL-2 study, the EOX survival was
somewhere in the 10-month range. . .” 

“It was 11.3 months,” confirmed Dr.
Mitchell.

“A survival rate of slightly above 11
months is not bad for combination
chemotherapy alone, but, again, it was a
non-inferiority design,” Dr. Macdonald re-
iterated. 

“We should not forget that the Cunning-
ham group, which conducted the REAL-2
study, always includes locally advanced dis-
ease, so these are not necessarily patients
with metastatic disease,” cautioned Dr. 
Enzinger. “The survival numbers that are
seen in the Cunningham group’s trials are go-
ing to be a few months better than those of
groups that do not include patients with lo-
cally advanced disease.”

“In this study, only 25% of patients had
locally advanced disease, whereas in prior
studies the Cunningham group has reported
up to 40% of patients with locally advanced
disease,” added Dr. Ilson.

“There also is at least one study looking
at capecitabine and oxaliplatin,23” mentioned
Dr. Enzinger. This study, conducted through
the North Central Cancer Treatment Group,
“just like in colorectal cancer, showed that
modification of FOLFOX is also an option,”
he reported.

Fluoropyrimidines. “In the treatment of
gastric cancer—whether treating advanced
metastatic disease or using adjuvant or
chemoradiation—5-FU has been the main-
stay of treatment,” related Dr. Mitchell to 
begin the discussion of the newer fluoro-
pyrimidines, capecitabine and S-1. “Use of 

“Oxaliplatin, as we all know, has 

a neurotoxicity that is cumulative 

over time, which is something to 

consider in older patients with 

gastric cancer.”

—Dr. Macdonald
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rectal cancer, capecitabine is now used in
place of infusional 5-FU.”

Dr. Mitchell provided added commen-
tary. “There are also data looking at pre-
dictability of response to therapy. These data
suggest that S1-predicting response is depen-
dent on thymidylate synthetase [TS] expres-
sion, and the patients with low TS levels tend
to have better responses than those with high
expression.” Therefore, inferred Dr. Mitchell,
“it may be possible to identify markers to
help us select patients who might best bene-
fit from fluoropyrimidine therapy.” 

“The randomized trials do seem to indi-
cate at least equivalence for capecitabine
compared to infusional 5-FU,” admitted Dr.
Ilson. “Certainly, the REAL-2 study had a
comparison in the 2 x 2 design of capecit-
abine versus 5-FU, with slight trends favoring
the capecitabine but rather minimal differ-
ences.” Another study evaluating capecitabine
was a phase III trial by Kang and associates.24

In their study conducted in 316 patients with
advanced gastric cancer, informed Dr. Ilson,
“the investigators compared capecitabine/
cisplatin versus 5-FU/cisplatin, and, again,
the trend appeared to favor the capecitabine
arm” in several endpoints, including overall
response rate, progression-free survival, and
median overall survival. “Although some of
the differences were not significant,” he sum-
marized, “there does seem to be equivalence.”

Dr. Ilson went on, “We tend to favor the
use of capecitabine when patients require a
protracted infusion of 5-FU, for example, 
patients in the radiation setting. We previ-
ously gave 5-FU over a five-day infusion with
cisplatin, but I believe that most of us, based
on the colorectal cancer data, are now using
5-FU infusions for two days every two
weeks, based on the deGramont schedule.
That method seems to be much better toler-
ated when combining 5-FU with other drugs
like irinotecan or platinum agents. The ad-
vantage of capecitabine may be less in that
situation where only a two-day infusion of 5-
FU is combined with an intravenous drug.”

5-FU as a single agent goes back many years.
Granted, most of the earlier literature used 5-
FU in a different way than we typically use it
now; it used the typical Mayo Clinic regimen
of daily 5-FU as bolus dosing per day for five
days, administered every four to five weeks.

“That is the older therapy,” explained
Dr. Mitchell. “However, when you look at
the newer regimens—including weekly dosing,
semi-Roswell Park Cancer Institute dosing,
or the continuous infusion of 5-FU—the re-
sponse rates are all quite similar, in the range
of 21%. Toxicity profiles differ somewhat as
to major side effects. But, basically, the 
response rate from 5-FU and other fluoropy-
rimidines has been in the range of 21%. So,
in looking at phase II data of, for example,
capecitabine—and we cannot look at phase
III studies because none comparing the new-
er agents with 5-FU have been completed—
the response rates vary from 15% to 19% to
31%. This is quite a wide range, which may
reflect the type of patient included in the
study, whether their disease was locally ad-
vanced or metastatic. But 5-FU has been the
mainstay of therapy in the treatment of this
disease, whether it is used as single-agent
therapy or in combination therapy.”

“Dr. Macdonald, what is your view on
the impact of the newer fluoropyrimidines
capecitabine and S1?” inquired Dr. Salgo.

“Capecitabine is the only oral fluoropy-
rimidine that is available in the United States
at the present time,” pointed out Dr. 
Macdonald. “But, in general, we are finding
that capecitabine is equivalent to infusional
5-FU. Infusional 5-FU, as we know from a
variety of studies, is equal in activity to bolus
5-FU in with various 5-FU/leucovorin regi-
mens but has less toxicity. Therefore,
capecitabine is a reasonable substitute for 
5-FU in a variety of regimens.” Suggesting
that practitioners “will be using it more often
where they once would have used infusional
5-FU,” Dr. Macdonald supported his asser-
tion with the observation that “in the setting
of radiation sensitization, for example, in
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Anthracycline Analogs. On the subject of
anthracyclines, Dr. Macdonald was first to
speak. “Obviously epirubicin has been one of
the three pillars of ECF regimens, and there
are data that indicate epirubicin has activity,
although personally I have not been very 
excited about anthracyclines in gastric cancer
in the last twenty years. We have seen evolution
beyond the FAM-like regimens [5-FU/
adriamycin/mitomycin-C regimens], and I do
not know how much intrinsic activity anthra-
cyclines add. Certainly, we have been dis- 
cussing DCF, irinotecan, cisplatin, FOLFOX-
and CAPEOX-like regimens [capecitabine/
oxaliplatin regimens]—all of which have sig-
nificant activity—and the questions is, What
is an anthracycline going to add? Particularly
when we talk about the combination of
chemotherapies and targeted therapies, I do
not think that there is a tremendously bright
future for anthracyclines in gastric cancer.”

Dr. Ilson also quickly voiced an opinion.
“I think the toxicity profile—the cardiotoxi-
city, mucositis, alopecia, and myelosupression—
makes anthracyclines an undesirable addition.
We know from Cunningham’s work that a
phase III comparison of ECF versus mito-
mycin/platinum/5-FU showed essentially no
difference.25”

Dr. Enzinger reminded the panel that in
this study, the ECF group did experience a
better quality of life, which prompted Dr. 
Ilson to point out, “Cunningham does quote
a meta-analysis published recently in the 
Journal of Clinical Oncology that looked at a 
series of studies to determine just what an-
thracycline added, comparing 5-FU/platinum
alone to epirubicin plus 5-FU/platinum.26 The
meta-analysis did suggest some benefit with
approximately a one-month improved sur-
vival with the addition of anthracycline.
However, this was not the case for
esophageal cancer, where there was no dif-
ference in an MCF versus ECF trial. But, 
remember that the absolute difference for
gastric cancer patients was only one month
in median survival at a cost of added toxicity.” 

“We have a menu of active agents for
gastric cancer now,” added Dr. Macdonald.
“Without universal agreement that there is
going to be a real therapeutic advantage, one
has to be careful when adding an anthracy-
cline because of its concomitant toxicities.
Why accept that toxicity for relatively little
benefit?”

Dr. Mitchell contributed as well. “We
must consider cross-toxicities with the fluo-
ropyrimidines, which are quite similar. 
Consequently, there are additive toxicities to
consider, in addition to the cardiotoxicity,
due to anthracyclines individually.”

Targeted Therapies

In addition to the benefits contributed by the
newer chemotherapies, agents that target
specific biochemical pathways are also under
investigation as a means to improve out-
comes for advanced gastric cancer patients.
“These targeted agents have shown some
promise with a number of other malignancies,
in particular, colorectal cancer,” commented
Dr. Salgo. “So let’s review the present inves-
tigational status of the targeted therapies 
being used as first- or second-line treatment
of advanced gastric cancer.”

EGFR Inhibitors. Initiating the discussion,
Dr. Enzinger affirmed, “Many of us have 
experience with agents that target the epider-
mal growth factor receptor [EGFR] pathway,
from either colorectal cancer or lung cancer.
This is a pathway that is critical to the devel-
opment or growth of malignant cells. These
inhibitors work partly via induction of 
apoptosis through cyclin D1. A significant
percentage of esophageal and gastric cancer
cells do express this particular receptor, so it
is a valid target. The problem is that both
esophageal and gastric cancers are relatively
rare, and, generally, new drugs are not devel-
oped in these cancers first. But we are begin-
ning to see some preclinical information.

“For example,” Dr Enzinger continued,
“a 2005 paper by Sutter is likely the best
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data so far on the tyrosine kinase inhibitors
[TKIs].27 When the TKI gefitinib was still a
promising agent in lung cancer, it was also
studied in esophageal and gastric cancer. 
Basically, it was found that this agent did not
appear to be very active in gastric cancer, but
it did have some activity in esophageal and
gastroesophageal [GE] junction cancer.”

More recently, erlotinib, which has been
approved in lung and pancreatic cancer, was
evaluated by at least one study as a treatment
for GE junction cancer.28 “In that particular
subgroup of patients, a similar response rate
of about 12% was seen,” quoted Dr. Enzinger.
“That is what we tend to see with this agent
as a single drug. It seems to have some activity.
I would argue that it is within the range of
other active agents—certainly, the anthracy-
clines, perhaps less active than a taxane. I
would also point out that the TKIs have 
typically been assessed in the refractory 
disease setting. 

“As for monoclonal antibodies targeting
the EGFR,” continued Dr. Enzinger, “the
only studies that have been started, and to a
certain degree completed, are ones that look
at cetuximab. There is an effort by Southwest
Oncology Group [SWOG] that is ongoing. It
has been reported that the final or interim
endpoint in that study has been met. So it ap-
pears that in SWOG’s data there was some
activity with cetuximab in second-line thera-
py for esophageal adenocarcinoma.” Other
studies of cetuximab are also in progress.
“Our own study at the Dana Farber Partners
Cancer Care looks at cetuximab in the sec-
ond- or third-line setting,” offered Dr. En-
zinger. “And, our own group as well as the
University of Maryland and Brown have

looked at cetuximab in the adjuvant setting
for esophageal cancer.”

“We did a fairly sizable phase II trial at
Sloan-Kettering of single-agent erlotinib,29”
related Dr. Ilson. “Although the SWOG 
cooperative group28 reported a 10% response
rate for the GE junction subgroup and no ac-
tivity for gastric cancer—which has been
seen at least in one other study—in our study,
we saw activity for only squamous cancers of
the esophagus. We had approximately a 15%
response rate in a group of 13 or 14 squa-
mous cancers. And, interestingly, despite the
reported 10% response rate for GE junction
tumors and the 17 adenocarcinomas that we
treated, we saw no response and the average
time to progression was only one to two
months. We found that erlotinib did not have
much activity in the GE junction cancers. We
observed no response and rather rapid time
to progression.” 

“These results need to be compared
against the four other studies of gefitinib that
have shown  1%, 9%, 12%, and 15% re-
sponses,30-33” commented Dr. Enzinger. 

Dr. Mitchell focused on the potential of
another agent, matuzumab. “One study from
the United Kingdom showed approximately
a 10% response rate, and there is a second
ongoing study in the United Kingdom of ECF
with matuzumab. While matuzumab is an 
investigational agent here in the United
States, it still has at least some potential.” 

On the above study, Dr. Macdonald
elaborated, “It was a small phase II study 
initially reported in 2005 at ASCO. The 
authors reported a 56% or 58% response
rate with ECX and matuzumab, but it’s diffi-
cult to know what to make of that.” 

Anti-Angiogenesis Agents. Tumor growth
and metastasis are linked with angiogenesis
in many cancers, including gastric cancer,34

and vascular endothelial growth factor
(VEGF) is the most potent and specific 
angiogenic factor. Furthermore, VEGF levels
have correlated with recurrence and progno-

“The toxicity profile—the cardiotoxicity, 

mucositis, alopecia, and myelosupression—

makes anthracyclines an undesirable addition. ”

—Dr. Ilson
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sis in gastric cancer and thus are attractive as
a therapeutic target.34 According to Dr. 
Ilson, the newly approved monoclonal anti-
body bevacizumab, which targets the ligand
to the VEGF receptor, shows promise.

In a study led by M. A. Shah, Dr. Ilson
and colleagues combined bevacizumab with
frontline chemotherapy of irinotecan and cis-
platin in patients with both locally advanced
and metastatic disease.35 “For this study, the
primary endpoint was time to tumor pro-
gression,” he explained. “Typically, time to
tumor progression with conventional chemo-
therapy is about four to five months, and the
study was designed to detect a signal of a
two-month improvement.”

Dr. Ilson continued, “We observed an
impressive 65% response rate by adding 
bevacizumab to irinotecan/cisplatin. The 
median time to tumor progression was nine
months, which is nearly an 80% increase in
the expected typical time to progression.
Since we were hoping to get seven months, it
was actually better than we anticipated.
Therefore, our phase II study suggests there
is enhancement in response rate and time 
to progression, warranting a phase III trial 
of bevacizumab in combination with chemo-
therapy.”

With respect to the complications of be-
vacizumab use, Dr Ilson noted, “We did have
two gastric perforations in the setting of pro-
gressive disease. There were no perforations,
however, for GE junction or esophageal can-
cer patients, and even more importantly,
there was no GI bleeding. There is always a
concern that bevacizumab will increase the
risk of bleeding.” 

Cell Cycle Inhibitors. Cyclin-dependent 
kinase (CDK) inhibitors interfere with the
regulation of the cell cycle and are used in
combination with chemotherapy and radio-
therapy in a time-sequence–dependent manner 
The most tested and most clinically advanced
CDK inhibitor is flavopiridol.34 “Looking
specifically at gastric cancer, is there a signif-

icant body of data on the cell cycle 
inhibitors?” asked Dr. Salgo.

“The preclinical data suggest that drugs
like flavopiridol may enhance chemotherapy-
related apoptosis, depending on how the
drugs are sequenced,” explained Dr. Ilson.
These implications prompted Gary K.
Schwartz, MD, of Memorial Sloan-Kettering
Cancer Center, to conduct a number of related
phase I and II trials over the past decade.
From his involvement with several of the
studies, Dr. Ilson revealed, “A phase II single-
agent trial of flavopiridol alone36 did not
demonstrate meaningful activity in gastric
cancer.

“Regarding use of flavopiridol as a
chemotherapy modulator,” Dr. Ilson re-
sumed, “Preclinical data also suggested that
combining flavopiridol with a number of
drugs enhanced apoptosis in the laboratory
setting. Subsequent trials building on the lab-
oratory studies, however, have been a little
more disappointing. There was a suggestion
in the laboratory,” he contended, citing a
specific instance, “that flavopiridol combined
with paclitaxel could overcome paclitaxel 
resistance, so we performed a phase II trial of
paclitaxel plus flavopiridol for paclitaxel-
resistant GE junction and esophageal cancers.37

Again, the trial results were negative; no
meaningful responses were observed by
adding flavopiridol to paclitaxel in paclitaxel-
refractory disease.” 

Combining Cytotoxic and Targeted 
Therapies. “With agents like erlotinib or 
bevacizumab as monotherapy, some studies
show modest activity and others show
none,” pointed out Dr. Mitchell. “Truly, it is
in the combination therapies—either in com-
bination with regimens such as irinotecan or
FOLFIRI, or a FOLFOX regimen utilizing
chemotherapy plus monoclonal antibodies—
that these agents have shown a potential for
tremendous benefit.”

To clarify the point, Dr. Salgo remarked,
“The targeted agents perform better when
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phase III randomization to bevacizumab as
part of preoperative chemotherapy. So there
is now actually a phase III adjuvant trial that
will open in Great Britain using upfront 
bevacizumab as part of the preoperative ad-
juvant treatment.”

Balancing Quality of Life and Side
Effects in Palliative Treatment

Chemotherapy may enhance quality of life
for advanced gastric cancer patients provided
the selected treatments limit associated
symptoms and improve overall well being
and physical function.39 Although the sur-
vival benefits of chemotherapy are limited,
modest improvements in survival time may
be achieved by combining multiple agents,
while also limiting drug-related toxicities.
For this strategy to succeed, however, clini-
cians must understand the possible adverse
effects of available regimens.

Defining a Satisfactory Quality of Life

“To set the stage for this discussion,” began
Dr. Salgo, “I would like to ask the following
question: In routine clinical assessment, what
major factors constitute a satisfactory quality
of life for advanced gastric cancer patients?” 

“First of all, we have to be judicious in
how we treat each individual patient,” an-
swered Dr. Ilson. “Not every patient is a 
candidate for multidrug combination
chemotherapy. Not every patient is a candi-
date for an investigational trial adding 
targeted agents. We certainly need a good 
assessment of the patient’s baseline—their 
comorbidities, their performance status, their
nutritional intake, and their potential ability
to tolerate treatment. Obviously, because
chemotherapy in metastatic disease is pallia-
tive, we do not want to prescribe treatments
that increase morbidity and complications of
the disease itself. We must be judicious in
choosing which patients to treat with single-
agent chemotherapy, which patients to treat
with combination therapy, and which pa-

administered with conventional chemotherapy
rather than as monotherapy. Is that right?”

“Yes, I agree,” conceded Dr. Enzinger,
who offered a cautionary note as well. “One
needs to be careful. I do think it is possible to
achieve an additive effect without overlap-
ping toxicity when cytotoxic drugs and 
targeted therapies are combined. On the other
hand, we may see regimens that are entirely
molecular based, and these may be agents
that are able to stand on their own at some
point in the future.” 

“You seem a bit more reticent than Dr.
Mitchell,” observed Dr. Salgo.

“Bevacizumab has advantages but also
disadvantages,” responded Dr. Enzinger, 
referring to the clotting and bleeding prob-
lems associated with its use. “In our trial of
combined weekly docetaxel with bevacizumab,
for example, we saw a significant number of
responses in patients who were refractory to
irinotecan-cisplatin, but we also saw a num-
ber of patients who developed blood clots or
bleeding. We still felt confident enough to
move on, so our current study is evaluating a
combination of docetaxel, cisplatin, and
irinotecan with bevacizumab.” As this trial
continues, the investigators will learn
whether the clinical benefit of bevacizumab
will counterbalance “the added toxicity in a
group of patients that is very susceptible to
toxicity,” said Dr. Enzinger. “These patients
have a very high risk of clotting even with
standard chemotherapeutic agents.”

“The risk is about 15%,” commented
Dr. Ilson.

“Even higher in some series,” elaborated
Dr. Enzinger.

“We should mention that bevacizumab
is now in a large adjuvant trial in Great
Britain,” observed Dr. Ilson, explaining that,
based on data from the MAGIC trial,38 the
British standard of care is now preoperative
ECF given in three three-week cycles fol-
lowed by gastric resection. “The follow-up
MAGIC-2 trial builds on that by giving all
patients preoperative ECF, but there will be a
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tients to offer investigational trials with the
addition of targeted agents to combination
chemotherapy.”

“Have any of the combination therapies
offered clear additional benefits in this re-
gard, by virtue of improved formulations, 
superior efficacy, safety, or other factors?”
Dr. Salgo asked.   

Dr. Macdonald provided his perspective.
“As compared with single agents, combina-
tion chemotherapies with some of the newer
agents offer slightly improved response rates,
modest improvements in time to progression
of perhaps two months, and modest improve-
ments in survival on the order of two- to
three-month medians. But these are modest
gains, and I believe we are going to reach a
limit with conventional cytotoxic chemother-
apy alone whereby we simply cannot keep
adding chemotherapy agents. We must decide
on a tolerable two- or three-drug regimen
that has acceptable, manageable toxicities
and reasonable efficacy.”

“We are at the point with colorectal can-
cer where we consider some patients with
reasonable performance status in metastatic
disease to be potential candidates for cura-
tive therapy, if they have a good response to
systemic chemotherapy and have resectable
or manageable metastasis,” commented Dr.
Enzinger. “But we are not there yet with 
gastric cancer. Therefore, I always fall back
on clinical benefit: If you are treating a pa-
tient with palliative therapy, you want to
make sure that his performance status does
not decrease as a result of the therapy. Pa-
tients should be able to take nutrition, main-
tain their weight, and maintain their
strength. They should not have therapy that
makes pain worse. If a patient is able to
maintain performance status, eat, and show
good pain scores, then we may actually be
providing palliative benefit.”

Dr. Mitchell concurred. “Even prior to
administration of chemotherapy, you must
actively ensure these measures, alleviating any
gastric outlet obstruction, instituting nutri-
tional support, and initiating pain control.”

Management of Drug-Related Toxicities

“Let’s focus on the impact of the individual
chemotherapies in terms of quality of life,”
suggested Dr. Salgo. “What are the most
troublesome side effects of the agents in 
current use, and how can they be managed
most effectively?”

Fluoropyrimidines. “5-FU is a fascinating
drug because you get different qualitative
toxicities according to the schedule by which
you give the drug,” conveyed Dr. Macdonald.
“There are very few other drugs that do that.
Continuous-infusion, low-dose 5-FU is 
associated with hand-foot syndrome, and
palmar-plantar dysesthesia is the major 
toxicity. Bolus 5-FU weekly may lead to
myelosuppression and diarrhea. 5-FU/
leucovorin, given according to the Mayo
Clinic regimen, can result in myelosuppres-
sion, mucositis, and diarrhea.” Dr. Macdonald
advised, “Start the patient on a 5-FU regimen
with which you are comfortable, and one
that you believe will be well tolerated, then
modify doses according to the patient’s 
response. Finally, prospective treatment to
prevent a particular toxicity is generally not
appropriate.”

Dr. Macdonald next addressed capecit-
abine as “a drug that some clinicians still
have anxiety about,” and he recounted, “The
original, breast-cancer–approved dose of
capecitabine was 2,500 mg/m2 b.i.d. In 
gastric cancer, many of us quickly came to
believe that this dose was too large and set-
tled on a dose of 2 g/m2 b.i.d. for patients
with good performance status. Now, as a 
radiation sensitizer, a lower dose of 800 to
825 mg/m2 b.i.d. is used.” In summary, he
simply recommended, “Modify dose accord-
ing to what toxicity is demonstrated and
what you expect the patient can tolerate.”

Anthracycline Analogs. With the anthracy-
cline analogs, which include epirubicin and
adriamycin, Dr. Mitchell stated, “One of the
greatest problems is the cardiac toxicity, and



MEDICAL CROSSF IRE  • SPECIAL EDIT ION  • VOL 7  • NO 1214

Focus on Advanced Gastric Cancer

one way of evaluating patients, of course, is
an assessment of cardiac function prior to
administration of the drug, as well as identi-
fication of those patients who have preexist-
ing conditions that might predispose them to
higher toxicities. You need to be very careful
of these drugs in patients with uncontrolled
hypertension, those who may have had some
irradiation that incorporated the left ventricle,
and for those patients who already have
some preexisting decrease in cardiac output.
So a cardiac assessment prior to institution 
of therapy is very important in these patients.

“The next side effect to consider with
the anthracycline analogs is mucositis,” 
continued Dr. Mitchell. “This can be tremen-
dous, especially in patients who already have
difficulty in maintaining nutritional status.
So, cardiac toxicity and mucositis are the
two major problems with anthracycline
analogs, in addition to the hematologic toxi-
cities which, for the most part, can be 
controlled with growth factors.”

“My approach to anthracycline toxicity
in gastric cancer is never to use these agents,”
declared Dr. Ilson.

“I concur with that statement,” seconded
Dr. Enzinger.

Platinum Therapies. “The biggest body of
data on which to base the optimal dosing of
cisplatin is the collective data from all of the
ECF trials,” observed Dr. Ilson. “And it is
clear to me that we do not gain much benefit
by pushing the dose of cisplatin beyond 60
mg/m2 every three weeks. Certainly, intermit-
tent cisplatin at 60 mg/m2 dosing, as 
established by the ECF regimen, indicates 
efficacy and tolerance. Taking it a step further,
I believe fractionated platinum administra-
tion on a weekly schedule using doses like 
20 mg/m2 to 30 mg/m2 lessens toxicity even
further. On a two-week-on, one-week-off
schedule—such as is done with irinotecan
and cisplatin—or on an every two-week frac-
tionation—such as is done with regimens like
we do with FOLFOX.”

“Patients should be able

to take nutrition, 

maintain their weight,

and maintain their

strength. They should

not have therapy that

makes pain worse. If a

patient is able to 

maintain performance

status, eat, and show

good pain scores, 

then we may actually 

be providing 

palliative benefit.”

—Dr. Enzinger



15MEDICAL CROSSF IRE  • SPECIAL EDIT ION  • VOL 7  • NO 12

Focus on Advanced Gastric Cancer

“What about the peripheral neu-
ropathies?” Dr. Salgo interceded.

“Oxaliplatin does seem to have some
toxicity advantages as well as slight response
rate and time-to-progression advantages,”
Dr. Ilson responded. “The problem with 
oxaliplatin is the neurologic toxicity. When
we reach cumulative doses of about 850
mg/m2, which is equivalent to about 10 
cycles of FOLFOX, the risk of grade 3 neuro-
pathy escalates tremendously. Remember,
even grade 2 neuropathy can be significantly
functionally impairing.

“To counter this effect,” continued Dr.
Ilson, “we might take our lead from the
colon cancer example and consider strategies
such as a stop-and-go regimen, like the 
OPTIMOX-1 trial in which oxaliplatin is 
administered for only three months and then
5-FU is continued alone. Cisplatin tends to
have less neurologic toxicity using fractionated
doses and lower schedules. There really 
are not any proven neurologic-protecting 
strategies. Calcium/magnesium infusion with 
oxaliplatin is still investigational, and the 
effect of xaliproden, which was presented at
ASCO 2006 and is a potential neurologic
protectant, has been unimpressive. It did not
impact the total amount of neurologic toxic-
ity at all. I therefore recommend judicious
use of oxaliplatin, perhaps a stop-and-go 
approach and, certainly, not continuing the
drug once there is onset of even grade 2 
neuropathy.”

“One of the other toxicities that we can
forget about with cisplatin is the chronic
electrolyte imbalance and the difficulty that
patients may have with hypocalcemia, hypo-
magnesemia, and hypokalemia,” Dr. Mitchell
mentioned as an aside.

Camptothecins. “With irinotecan, the toxi-
cities are very much dose- and schedule-
dependent,” stated Dr. Ilson. “When using
irinotecan as a single agent, the best adminis-
tration method is an every-three-week schedule
at a higher dose, which tends to cause more

hematologic toxicity but less diarrhea. In
combinations, with regimens like FOLFIRI,
we use an every-two-weeks schedule with 
5-FU, which also lessens toxicity. For irinote-
can/platinum we tend to favor a Day 1/Day
8 schedule because it can result in less nausea
and perhaps less myelosuppression than 
using a once every three weeks schedule.” In
other words, said Dr. Ilson. “As monotherapy
or in combination with 5-FU, we use irinote-
can every two or three weeks. With platinum
combinations, we tend to favor the Day
1/Day 8 schedule. 

“But we actually use relatively low doses
of irinotecan,” continued Dr. Ilson, “only 50
mg/m2 to 65 mg/m2 in combination with 
platinum drugs with fairly favorable toxicity.
Premedication with atropine in patients who
develop acute diarrhea can be used. And, of
course, it is important to educate patients on
the appropriate use of over-the-counter diar-
rhea medications and the need to treat diarrhea
early so that it does not escalate into a more
severe problem.”

Taxanes. The side effects of the taxanes,
which include docetaxel and paclitaxel, “are
certainly manageable,” opened Dr. Enzinger.
“And because the side effects are manage-
able, the taxanes have become one of the
most popular classes of drugs used today in
oncology across the board. Again, toxicity
seems to be schedule-dependent, and with
the taxanes, typically, we are utilizing an
every-three-weeks schedule versus a weekly
schedule. Generally speaking, the weekly reg-
imen tends to have less toxicity. That being
said, I find that some patients actually prefer
the bigger dose once every three weeks 
because it allows them not to come to the
doctor’s office as frequently.”

“To compare the toxicities,” Dr. Enzinger
further detailed, “the main problem with the
weekly schedule is fatigue. There is certainly
some cumulative fatigue that can occur with
this agent. Over time we can also see some
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problems with peripheral neuropathy, nail
changes, conjunctivitis, and dry eyes.” These
effects can be exacerbated by combination
therapies, as he pointed out. “In the docetax-
el/bevacizumab combination, these effects
tended to be worse than those seen with 
docetaxel alone. It perhaps may be due to the
fact that the response durations are longer,
but there also may be a synergistic toxicity
effect.

“On the other hand, with the every-
three-weeks schedule,” noted Dr. Enzinger,
“the problem is primarily hematologic toxic-
ity, and growth factors can be used to ame-
liorate it. Certainly, you will see acute fatigue
and nausea with the higher doses, but for 
relatively short intervals of time.” Concern-
ing differences in efficacy between the two
schedules, he maintained, “There have been
no head-to-head comparisons except in the
treatment of breast cancer, where the weekly
regimen proved to be a little bit better. In
esophageal and gastric cancer, we do not
know which particular schedule might be
more effective.”

“Sometimes, with docetaxel at the higher
doses, you will see an arthralgia-like syn-
drome,” claimed Dr. Macdonald. “When this
occurs in his patients,” he said, “I tend to 
extend the steroids for another three days or
so, and it seems to help. Posttreatment
arthralgia can be quite bothersome to some
patients.” 

Eligibility Criteria and Administration
of Palliative Chemotherapy

When providing palliative chemotherapy to
patients with advanced disease, determining
which patients are eligible for the various
chemotherapeutic regimens becomes critical.
“In making this decision,” stated Dr. Salgo,
“the first thing one needs to know is, What
are the acceptable patient eligibility criteria
for palliative chemotherapy in gastric cancer
in general, and for more aggressive treatment
protocols in particular?”

Patient Eligibility Criteria

“Generally, as with other cancer types, you
should be looking at global performance 
status,” commented Dr. Enzinger. “You need
a patient who is well enough to get treat-
ment. For the most part, these are the 
patients who are ambulatory and are able to
perform the activities of daily living. One
thing that we tend to forget, particularly
those clinicians who do not specialize in this
disease, is that gastric cancer patients, even if
they have the same performance status as, for
example, a colorectal cancer patient, tend to
demonstrate a little bit more toxicity, and we
do not fully understand why. One has to be a
more careful with gastric cancer patients
than with, say, colorectal cancer patients.
Another factor to consider is organ func-
tion,” he said. “If a patient has renal or he-
patic insufficiency, this will often dictate the
type of regimen that I choose.”

Selection of Treatment Protocol

“After patient selection, the next important
decision is the choice of treatment regimen,”
observed Dr. Salgo. “Which of the currently
available protocols are most appropriate for
aggressive combination chemotherapy of 
advanced gastric cancer?”

“Certainly, the irinotecan/cisplatin com-
bination is one regimen that both Dr. Ilson
and I like very much,” injected Dr. Enzinger.
“But the first point to make is that one has to
look initially at single-agent versus combina-
tion chemotherapy. Combination chemother-
apy has a higher response rate, and that is
important in palliating patients. On the other
hand, with combination therapy, there are
going to be more toxicities in general. So one
first has to ask, is this a patient who has a
sufficient performance status to get combina-
tion chemotherapy? Or is this a patient who
has a lower performance status and who
might be better off with a milder therapy,
such as a weekly taxane?

“But once one does choose combination
therapy,” Dr. Enzinger proceeded, “certainly,
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irinotecan/cisplatin is a very good combina-
tion. I do like FOLFOX or CAPEOX, which
combines capecitabine and oxaliplatin. I typ-
ically tend to use it as second-line therapy.
This new DCF regimen is clearly an effective
regimen, although I agree with my colleagues
that there are certainly toxicity issues. While
I do not use a lot of DCF myself, I do see 
patients who have gotten this regimen else-
where, and I am surprised by how many report
that they have had no problems. The main
difficulty with DCF is the hematologic toxic-
ity, but that can be reduced substantially
with growth factors. However, it can be
problematic because you are giving this 5-FU
regimen for five days, so it limits the
chemotherapy interval.” 

Other regimens highlighted by Dr. 
Enzinger: “Dr. Ilson pointed out very nicely
that the combination of irinotecan and 5-FU
is well tolerated and has relatively little toxi-
city. This is a good combination for patients
who have renal insufficiency. Another good
regimen that works very well for renal insuf-
ficiency is the FOLFOX regimen. Try to
avoid cisplatin-based agents in renal insuffi-
ciency. For hepatic insufficiency, FOLFOX
and CAPEOX are better choices than any-
thing that is metabolized in the liver, such as
the taxanes or irinotecan.”

As single agents, Dr. Enzinger recom-
mended, “Weekly taxane is a good choice,
and capecitabine monotherapy is a good
choice. Cisplatin is not for everybody; 
patients with renal insufficiency or hepatic
insufficiency do not do well on it. The newer
regimens tend to have good or perhaps better
toxicity profiles than some of the older gastric
cancer regimens, but do not expect them to be
substantially more active than some of the
treatments that we have discarded in the past.”

Dr. Macdonald also spoke up. “I 
certainly like the low-dose irinotecan/cis-
platin regimen that Dr. Ilson has developed.
It is a very easy regimen to give. The activity
is good, and the tolerance is generally very
good. For a second-line treatment, I have

used low-dose docetaxel with low-dose infu-
sional 5-FU or with capecitabine. I have used
a regimen of 25 mg/m2 docetaxel weekly
times three with some 5-FU—typically, if I
am using infusional 5-FU, the dose is 150
mg/m2 per day. This is quite a low-dose 
regimen, but there is some activity with it.”
Concurring with an earlier comment by Dr.
Enzinger, he stated, “The issue of how ag-
gressive to be with palliative therapy is very
important. I do not think it is appropriate to
put a patient in the hospital with toxicities in
the hope he might get another 10% response
rate or another month of survival.”

Stemming from the successes with colo-
rectal cancer, Dr. Ilson remarked, “There are
big differences depending on how we dose
and schedule drugs. We should learn a lesson
from IFL [irinotecan/5-FU/leucovorin], which
is likely the worst and least efficacious way
to combine irinotecan and 5-FU. Fortunately,
we have moved on to infusional 5-FU with
FOLFOX and FOLFIRI, which can be deliv-
ered to the majority of patients, even those
with diminished performance status. In gas-
tric cancer, we should be using 5-FU on an
infusional schedule every two weeks in com-
bination with single agents, whether it is do-
cetaxel, oxaliplatin, cisplatin, or irinotecan.
This type of dosing scheduling of 5-FU com-
binations is the best way to combine the
agents with the best side effect profile and
likely the best efficacy.”

“Absolutely,” resounded Dr. Mitchell.
“You can also substitute capecitabine for 5-
FU in some patients. The other thing to be
careful about are the patients who have gas-
tric outlet obstruction and who may have
PEG tubes or J-tubes. In this setting, you
might bypass the area of absorption of
capecitabine.”

“What are the most effective monothera-
peutic alternatives for patients whose eligibility
or tolerance may be marginal?” inquired Dr.
Salgo.

“For these patients, monotherapy cer-
tainly offers an advantage,” responded Dr.
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Mitchell, citing, in particular, the low-dose
irinotecan regimen developed by Dr. Ilson.
“It is well tolerated. So is low-dose docetaxel
when used with weekly dosing as opposed to
a large dose every three weeks. Doses in the
range of 25 mg/m2 to 30 mg/m2 given weekly
are very well tolerated and may offer some
benefit for patients. But I do not believe any
one agent has shown better response rates
across all studies. Most of these single agents
have been utilized in single institutional
phase II studies, so it is very difficult to com-
pare them.” The optimal strategy according
to Dr. Mitchell: “The provider should use the
single agent for which he or she has the
greatest comfort level in managing the side-
effect profile.”

Adding to Dr. Mitchell’s input, Dr. Ilson
focused more on the additive toxicity of ra-
diation. “We want to give regimens that have
the fewest side effects with an optimal anti-
tumor efficacy. This is particularly an issue
when we combine drugs with radiation. At
Memorial Sloan-Kettering, we have tried to
develop non-5-FU-containing regimens to be
administered during radiation, because the 
5-FU during radiation for upper GI cancers is
likely responsible for most of the morbidity.
Radiation esophagitis, mouth sores, diarrhea—
most of these come from the 5-FU infused
during the radiation. What we have observed
in our trials of non-5-FU–containing combi-
nations like paclitaxel/cisplatin or, recently,
irinotecan/cisplatin, is that a lot of the
esophagitis is lessened. Patients still get
esophagitis, but it is more likely grade 2.
They tend to require fewer feeding tubes to
get them through treatment. Although 5-FU
is certainly an important part of the treatment
of advanced disease, in the radiation-based
setting, our hope is that we can develop com-
binations that will lessen GI toxicities.”

Timeframes for Treatment

“Given the limited survival time in advanced
gastric cancer, what do you expect as a time-
frame for administration of treatment, and

which parameters are typically monitored to
assess patient response?” queried Dr. Salgo.
“Quite honestly, we are talking about fairly
brief periods, aren’t we?”

“Yes, and that is why I believe we must
be very judicious about choosing our patients
appropriately for single-agent, double- agent,
and triple-agent therapy,” replied Dr. Ilson.
“We must be sure patients are going to toler-
ate the rigors of any treatment, even with a
single agent. With median survival times of
only seven to nine months, this obviously
means that half the patients are not even 
going to make it to that timeframe. An average
time on therapy is typically only four
months, which means half of patients are
failing therapies even before four months.”

Regarding assessment of patient re-
sponse to therapy, Dr. Ilson made several 
recommendations. “In patients who have
measurable disease, monitoring lesions on
CAT scan is the most objective way to follow
therapeutic response. Also, in gastric and
esophageal cancers, patients may have oral-
intake issues and dysphasia, and therefore
food intake diminishes. Food intake tends to
improve when patients respond to chemother-
apy; therefore, weight gain and nutritional
intake can be monitored. Ascites, although it
is not considered a measurable phenomenon,
can be assessed on physical examination and
by following patients’ weight. Ascites dimin-
ishing with treatment is obviously a positive
sign that carcinomatosis is improving.”

Dr. Ilson expanded on his experience in
practice. “We tend to see these patients very
frequently—either weekly or every two
weeks—to monitor not only their progress
on treatment but also their toxicities and 
tolerance of therapy. We also prefer to ad-
minister treatment in the outpatient setting.
When a patient has a terminal illness with a
median survival of seven to nine months, we
do not want to see that patient spending one
week of each month in the hospital receiving
infusional combination therapy. Outpatient 
administration makes an argument for the
colorectal cancer-like schedules of chemo-
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therapy—two days every two weeks combined
with whatever second agent you think is ap-
propriate: cisplatin, oxaliplatin, irinotecan,
or docetaxel.”

A Look Forward

“During this Medical Crossfire, we have 
addressed a number of important issues re-
garding the newest treatment options for
late-phase gastric cancer,” observed Dr. Salgo.
“In the final segment, I would like to take the
opportunity to ask each of our panelists,
What is the five-year outlook for therapy of
advanced disease?”

Dr. Macdonald first responded with a
brief retrospective. “If we were having this
Medical Crossfire in 1996, 10 years ago, and
we were talking about colon cancer, we
would be discussing 5-FU/leucovorin as being
the only drug combination in use. We would
also be talking about how irinotecan had just
been approved, with really great results—
median survivals of 12 months in good, ran-
domized clinical trials with 5-FU-based regi-
mens. Today, of course, the median survival
in colorectal cancer is 25 to 28 months, and
we have a series of effective therapies that we
can use.”

Moving on, Dr. Macdonald surmised,
“We are perhaps at a similar inflection point
where we have touched on what the targeted
therapies may add with gastric cancer. We
have a variety of chemotherapies that work.
We have a variety of strategies for giving
therapy with minimal toxicity and, hopefully,
adequate efficacy. Looking at the general de-
velopment of what has become available in
oncology and what is coming down the
pipeline very likely makes the outlook
brighter for gastric cancer than it has been in
the past. Indeed, I hope to see a colorectal
cancer-like model.”

In basic agreement with the hope for
progress with gastric cancer similar to the
colorectal cancer model, Dr. Mitchell’s view
nonetheless remained guarded. “The issue in
gastric cancer that offers less potential for

these regimens is that more patients with gas-
tric cancer present with a poor performance
status. Therefore, the number of patients that
can effectively be put on these aggressive
treatment regimens—multiple drug therapies
or the addition of targeted therapies to
chemotherapy—is much smaller than that
seen in colorectal cancer.” Consequently, she
appealed, “We have to address and improve
the supportive care that goes along with
treatment, thereby allowing patients the op-
portunity to tolerate these therapies to the
maximum. If we do not incorporate support-
ive care, we are not going to get very far in
treating patients with gastric cancer. I see
more utilization of nutritional means, more
use of doublet regimens, and more use of the
targeted therapies in the immediate future.”

Dr. Ilson reminded the panelists, “For
gastric cancer, as opposed to colorectal can-
cer, even with newer two- and three-drug
regimens, at best we are improving median
survival by only a month or two. The incre-
mental survival improvement that we have
achieved with combination chemotherapy to
date is still somewhat disappointing.” He
then presented his outlook. “I believe we
have reached the limit of what can be
achieved with chemotherapy alone. The new
agents—docetaxel, irinotecan, capecitabine,
oxaliplatin—collectively, in the newer regi-
mens, have just slightly improved response
rates by 5% to 10% and median survival on
the order of one to two months. Therefore, I
do not believe the future lies in identifying
yet another cytotoxic agent. The future is in
introducing tolerable, targeted therapies for
growth factor receptor pathways and angiogen-
esis. Preliminary data do suggest encouraging
results for bevacizumab in gastric cancer, in
terms of response rate and time to progres-
sion. The phase III validation of drugs like
bevacizumab needs to be done quickly.”

Parenthetically, Dr. Ilson added, “We
also need to refine how we select patients for
treatment with the available agents. Hopefully,
as Dr. Mitchell alluded earlier in this 
Medical Crossfire, molecular markers in 
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Focus on Advanced Gastric Cancer
The Search for a New Standard of Care

1. Clinical trials evaluating new therapies for advanced gastric cancer generally use which of the following 
treatments as the standard reference for comparison?

a. 5-FU c. 5-FU plus leucovorin
b. 5-FU plus cisplatin d. 5-FU/cisplatin plus leucovorin

2. By adding docetaxel to 5-FU and cisplatin, the phase III TAX-325 trial yielded just under a 10% 
improvement in which of the following endpoints?

a. response rate c. overall survival time
b. time to progression d. one-year survival rate

3. A recent phase III trial of irinotecan/5-FU versus cisplatin/5-FU found that response rates for the two 
regimens were similar, but which one of the parameters below was comparatively lower for the 
irinotecan/5-FU combination? 

a. time to progression c. one-year survival rate
b. overall survival time d. incidence of toxicity

4. In the REAL-2 study, which of these regimens generated the highest response rate, in addition to 
producing some improvement in survival time?

a. epirubicin, cisplatin, and 5-FU (ECF) c. epirubicin, cisplatin, and capecitabine (ECX)
b. epirubicin, oxaliplatin, and 5-FU (EOF) d. epirubicin, oxaliplatin, and capecitabine (EOX)

5. Which of the statements provided here best describes the clinical trial performance of the newer 
fluoropyrimidine capecitabine when compared to traditional 5-FU?

a. 5-FU outperformed capecitabine. c. Capecitabine outperformed 5-FU.
b. 5-FU and capecitabine performed comparably. d. Clinical trial data were inconclusive.

6. Tyrosine kinase inhibitors (TKIs) have shown some activity against gastric cancer by acting on which 
of the following therapeutic targets?

a. epidermal growth factor receptor (EGFR) c. tumor surveillance immune response
b. vascular endothelial growth factor (VEGF) d. the biologic cell cycle

7. Which of the following agents interferes with tumor angiogenesis by targeting vascular endothelial 
growth factor (VEGF)?

a. erlotinib c. bevacizumab
b. gefitinib d. cetuximab

8. Which one of the following recommended strategies for management of platinum-induced neurotoxicity 
is not valid? 

a. dose reduction c. stop-and-go regimen implementation
b. fractionated dosing d. continuation past grade 2 neuropathy

9. What is the primary consideration when choosing between single-agent and combination therapy for the
patient with advanced gastric cancer?

a. age of patient c. performance status
b. treatment cost d. drug toxicities

10. When patient eligibility for palliative chemotherapy is marginal, monotherapy is best selected based on 
which of these attributes?

a. low dosage requirement c. manageable side-effect profile
b. favorable dosing schedule d. results of phase II clinical trials
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