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In the past, the role of adjuvant therapy for gastric cancer
was indefinite. However, three large, randomized con-
trolled trials have recently shown the survival benefit of
adjuvant therapy over surgery alone: the American INT
0116 trial, with adjuvant chemoradiation therapy; the
European MAGIC trial, with perioperative combination
chemotherapy; and the Japanese ACTS-GC trial, with
adjuvant monotherapy. Because the patient popula-
tions and surgical approaches are considerably different
among these trials, it is not sensible to simply compare
survival rates to determine the best modality. In the
time since these pivotal trials, various innovative studies
have been planned and launched to evaluate treatment
factors including modality (chemotherapy or chemo-
radiation), timing (before and/or after surgery), and
different surgical extent (D1 or D2 lymphadenectomy).
Because the East and West have different backgrounds
and treatments for localized gastric cancer, each region
should design its own clinical trial to determine the best
evidence-based treatment regimens.

Introduction

Adjuvant therapy aims to improve survival by elimi-
nating residual micromertastatic disease after curative
resection of solid tumors. Gastric cancer has long been a
focus of adjuvant studies; however, numerous past trials
failed to prove the benefit of adjuvant therapy. Although
some meta-analyses showed stanistically significant supe-
riority of adjuvant chemotherapy, they could not provide
clinically significant conclusions due to the heterogeneity
in therapeutic regimens, discase stages, and quality of
surgery among the studied trials [1,2); all phase 3 trials

thus needed a control arm of surgery alone to produce
evidence. The absence of a pivotal trial in adjuvant
therapy for gastric cancer could be attributed o two
reasons: 1) the absence of powerful treatment regimens
to improve survival, and 2) the difficulty in conducting
a large-scale, randomized controlled trial with sufficient
statistical power for this disease.

Recently, three different modalities of adjuvant ther-
apy for localized gastric cancer were proven to improve
survival in three large-scale, randomized controlled
trials conducted in three different regions in the world.
These trials, the SWOG 9008/INT 0116 trial (INT 0116)
of adjuvant chemoradiation in the United States [3], the
MAGIC trial of perioperative three-agent chemotherapy
in Europe [4#+], and the ACTS-GC tnial of adjuvant 5-1
monotherapy in Japan [5*¢] have led to a new phase in
this field of study.

Because these studies have different patient popula-
tions and surgical approaches, cross-trial comparisons
of the survival results are not easy. In this review, these
trials are carefully compared with special reference to the
patient selection and the role of surgery. Currently active
clinical trials and future directions are also discussed.

Overview of the Three Trials

The INT 0116 trial

The eligibility criteria for the INT 0116 study included
stage 1B through IV MO adenocarcinoma of the stomach or
gastroesophageal junction, with registration occurring 20
to 41 days after complete resection with free resection-line
involvement. Of the 603 patients registered between 1991
and 1998, 556 were eligible and randomly assigned ro sur-
gery only (= 275) or to surgery plus chemoradiotherapy
{n = 281). The adjuvant regimen consisted of 5-fluorouracil
(5-FU) (425 mg/m?) plus leucovorin (20 mg/m?) for § days,
followed by a rotal of 45-Gy radiation given for 5 weeks with
modified doses of 5-FU/leucovonin, and two 5-day cycles of
5-FU (425 mg/m?) plus leucovorin (20 mg/m?). Chemora-
diotherapy was completed as planned in 64% of patents;
it was stopped in 25% because of toxic effects or patient
declination. Three patients (1%) died of toxic effects.
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More than half the tumors were located in the
antrum, and abour 20% were in the cardia. Sixry-nine
percent of the tumors were T3 or T4, and 85% had nodal
metastases. The review of the surgical records of 552
patients showed thar, although the study prorocol had
recommended D2 lymphadenectomy, the majority under-
went limited resection (54% DO, 36% D1, 10% D2). With
a median follow-up of 5 years, the median survival time
and the 3-year survival rates of the surgery and surgery-
plus-chemoradiation groups were 27 months (41%) and
36 months (50%), respectively. The first site of recurrence
was more local-regional in the surgery-only group than in
the adjuvant group.

The MAGIC trial

The eligibility criteria for the MAGIC trial included stage
11 or higher MO adenocarcinoma of the stomach or lower
third of the esophagus that was deemed resectable. Between
1994 and 2002, 503 patients were randomly assigned to
surgery alone (n = 253) or to perioperative chemotherapy
and surgery {n = 250). The chemotherapy consisted of three
preoperative and three postoperative cycles of ECF: epiru-
bicin (50 mg/m?) plus cisplatin (60 mg/m?) on day 1 and
a continuous intravenous infusion of 5-FU (200 mg/m?)
for 21 days. Of the 237 patients who started preoperative
chemotherapy, 215 (90.7%) completed it, and 209 of this
subset procecded to surgery. Postoperative chemotherapy
was started in 137 patients and was completed in 104
patients (41.6% of rhe chemortherapy group).

Surgery was performed in 91.6% of the chemother-
apy group and in 96.4% of the surgery group. Resection
was curative in 69.3% of the chemotherapy group and
66.4% of the surgery group. The extent of lymphadenec-
tomy was not specified in the protocol and was decided
by the surgeon. The postoperative mortality rates were
similar between the two groups (5.6% and 5.9%). In
the surgery group, 63.2% of tumors were T3 or T4, and
73.1% had lymph node metastases. In the chemotherapy
group, the tumor diameter was smaller, the proportion
of T1 and T2 was greater, and the proportion of N0 and
N1 was greater than in the surgery group, suggesting the
downstaging effect of preoperative chemotherapy.

With a median follow-up of 47 to 49 months, the
overall and progression-free survival rates in the chemo-
therapy group were significantly better than those in the
surgery group. The S-year survival rates were 36.3% in
the chemotherapy group and 23.0% in the surgery group.
Both local and distant recurrences were more frequently
seen in the surgery group.

The ACTS-GC trial

The eligibility criteria for the ACTS-GC trial included
stage 11 (excluding T1), ITTA, or 11IB adenocarcinoma of
the stomach, after D2 or more extensive curative surgery,
with no tumor cells in the peritoneal lavage cytol-
ogy; patients were also no older than 80 years of age.

Between 2001 and 2004, 1059 patients were registered
from 109 high-volume hospitals in Japan and were ran-
domly assigned to surgery only (# = 530) or to adjuvant
chemotherapy (1 = 529). The chemotherapy consisted of
6-week cycles of 5-1 (an orally active fluoropyrimidine
[6-8]; 80 mg/m? for 4 weeks followed by 2-week rest)
for 1 year starting within 6 weeks postoperatively. This
regimen was continued for at least 3 months in 87.4% of
patients, for 6 months in 70.8%, and for 12 months in
65.8%. Dose modification due to toxicity was necessary
in 42.4% of patients. The tumors were predominantly
located in the distal stomach; 58% were treated by distal
gastrectomy. Forty-six percent of the rumors were T3 or
T4, and 89% had lymph node metastasis.

The study was designed to compare the 5-year over-
all survival, but the first interim analysis with 2 median
follow-up of 2 years showed a significant difference in
overall and relapse-free survival in favor of the chemo-
therapy group, and the trial was discontinued. In the
published data, with a median follow-up of 2.9 years,
the 3-year overall survival rates were 80.1% 1n the che-
motherapy group and 70.1% in the surgery group. Fewer
relapses in peritoneum and lymph nodes were observed in
the chemotherapy group. Subgroup analyses showed no
interaction berween any studied variables.

Comparison of the Three Trials

Patient population

Curability

The patient population was essentially different berween
the MAGIC trial and the other two trials. MAGIC
recruited cases deemed to be resectable, whereas the
other two studies included only patients after curative
gastrectomy. It has been well established that RO resec-
tion without gross or microscopic residual disease is
one of the most important prognostic determinants of
gastric cancer [9,10].

Curability of gastric cancer withoutr apparent
distant metastasis largely depends on peritoneal dis-
semination, Staging laparoscopy with biopsy is the only
method available to diagnose this before definitive sur-
gery. In the MAGIC rrial, laparoscopy was listed as a
staging method but did not seem to have been employed
in many patients: in 28% of the patients assigned o
the surgery group, the operartion turned out to be non-
curative at laparotomy, and half of these individuals
underwent nonresectional surgery.

Contamination of noncurative cases is inevitable in
neoadjuvant trials but should be avoided with every effort.
It is especially important to exclude individuals with peri-
toneal metastasis that is most refractory to chemotherapy.
In current ongoing trials for neoadjuvant therapy, staging
laparoscopy is usually mandatory to exclude peritoneal
disease and is useful to select patients who may truly ben-
efit from the treatment [11=].
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Tumor stage

In the INT 0116 and ACTS-GC trials, only patients with
pathologically confirmed stages after curative resection
were recruited. More T3/T4 tumors were included in
INT 0116 (69%) than in ACTS-GC (46%), bur lymph
node metastasis was less frequently detected in INT 0116
(85%) than in ACTS-GC (89%). It is well established that
incidence and extent of nodal metastasis closely correlate
with T stage of the primary tumor [12); therefore, the
above observation may appear contradictory. This may
be explained by the fact that lymphadenectomy and post-
operative nodal retrieval are more extensively performed
in Japan; thus, small nodal disease possibly overlooked in
the US trial could be detected.

In the MAGIC trial, it is difficult to determine the
exact proportions of T and N stages of gastric cancer from
the published data, partly because they were presented
together with esophageal cancers and partly because there
are several missing or “unknown™ data. Nodal status
is available in 156 of 187 gastric cancer partients in the
surgery group, and only 114 (73%) had nodal metasta-
sis, which is considerably lower than the other two trials
(85% for INT 0116 and 89% for ACTS-GC), However,
this is likely to be an underestimation because nonresect-
able cases with high probability of nodal merastasis were
not included in this calculation.

A notable eligibility criterion used in ACTS-GC was
the negative result of peritoneal cytology. Free cancer cells
detected in the lavage fluid at the beginning of laparotomy or
staging laparoscopy are a strong indicator of poor prognosis
[13¢], and the Japanese Classification [14] includes this as a
determinant of the disease stage (ie, a tumor with positive
cytology is staged as IV regardless of the T or N status).
Exclusion of patients with positive cytology facilitates selec-
tion of patients with minimal residual disease who thus may
benefit from adjuvant chemotherapy.

In all, Japanese patients in ACTS-GC were a highly
selective population with the best prognosis among the
three trials. Patients in MAGIC had the poorest prognosis
at the nme of registration because a considerable propor-
tion had noncurative, even unresecrable, disease. American
patients in INT 0116 had more advanced T3/T4 disease
than the Japanese patients but with better prognosis than
the MAGIC population because they had undergone at
least grossly curative resection.

Tumor site and type of surgery

Today, there is a remarkable difference berween the
East and the West in regard to the anatomical loca-
tion of gastric cancer; in the West, a prominent shift
to the proximal stomach exists [15,16]. Nevertheless,
most tumors in the INT 0116 trial were located in the
distal stomach, and 60% of the patients underwent dis-
tal gastrectomy. It is interesting that this rate of distal
gastrectomy was very similar to that in the Japanese
ACTS-GC trial (58%).

The MAGIC trial initially recruited only patients with
gastric cancer, but extended the inclusion criteria to those
with adenocarcinoma of the lower esophagus in the last
3 of the 8 accrual years. Fourteen percent of the tumors
in the trial were lower esophageal cancer, and 22% of the
patients in the surgery group underwent esophagogastrec-
tomy. Of the other 146 gastric resections in this group,
distal gastrectomy accounted only for 37%, indicating the
predominance of proximal tumors in the trial.

The predominance of distal tumors in ACTS-GC and
that of proximal tumors in MAGIC appears to reflect the
general background of the disease in each region, although
the patients in the INT 0116 trial may not represent Ameri-
can gastric cancer patients. The strict eligibility criteria of
curative gastrectomy may have excluded many proximal
or esophagogastric junction tumors which are, in general,
locally more aggressive than distal rumors [17].

Lymphadenectomy

In adjuvant rrials, surgery does nor draw much acrention
because it is not a tested variable; rather it is a constant
that is supposed to be the same or alike between the
compared arms. However, when the results of separate
studies are compared or combined for mera-analysis,
the quality of surgery should be considered with great
attention. In most solid tumors, including gastric cancer,
surgery still plays the key role for cure, and the extent
of surgery can easily alter the volume of residual tumor
burden. If an adjuvant therapy aims at the systemically
scattered cancer cells, the difference of surgery does
not much marter. However, if the local residual disease
is an important prognostic determinant to be rargeted
by adjuvant therapy, as in INT 0116, extent of surgery
should be strictly controlled because it will directly
affect the trial end points.

In the ACTS-GC trial, great attention was given to the
quality assurance of surgery. Only high-volume centers par-
ricipated in the study, the extent of lymphadenectomy was
carefully reviewed, and the minimum requirement of D2 was
confirmed before registration, In a D2 lymphadenectomy,
the perigastric (N1) nodes and those along the branches of
the celiac artery (N2) are completely removed [14].

In the INT 0116 trial, the operative records were
reviewed in terms of lymphadenectomy, and it was found
that the vast majority (90%) of patients had undergone
limited lymphadencctomy [18]. Considering the high
incidence of pathological nodal involvement in these
patients (85%), microscopic disease must have remained
in the nodes around the celiac artery in a considerable
proportion of cases. In the subset analysis of the long-
term results, chemoradiation did not improve survival of
patients undergoing D2 lymphadenectomy [19]. Thus, the
positive results of rhis study could be interpreted to mean
that chemoradiation therapy was effective in eradicating
the residual local disease, thereby reducing local recur-
rence and subsequent systemic metastasis.
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Table 1. Survival data of three pivotal trials

INT D116
Surgery group
3-year overall survival, % 4
3-year relapse-free survival, % i1
Chemo(radiation) group
3-year overall survival, % 50
3-year relapse-free survival, % 48
Hazard ratios between arms
Death 0.74
Progression 0.66

MAGIC* ACTS-GC
3N 70.1
25 59.6
44 B0
40 722
0.75 0.68
0.66 0.62

*Three-year survival rates in MAGIC trial were not shown (Cunningham et al. [4ss]), The listed figures were estimations obtained from the

survival curves presented.

In the MAGIC trial, the extent of lymphadenectomy
was at the surgeon’s discretion. Cunningham et al. [4e%]
reported that D2 lymphadenectomy was performed more
frequently than D1 (96 and 50 cases, respectively, in
the surgery group); however, this cannot be accepted at
face value. First, these terms were used inaccurately (the
researchers incorrectly termed “D17 as denoting limited
lymph node dissection, and “D2" as denoting extended
lymph node dissection), suggesting that a precise review
of operative records, such as in the INT 0116 study, did
not occur. Second, D2 lymphadenectomy, in its prop-
erly defined context, was not the standard of surgery in
Europe at the time of the trial. Extremely high hospital
mortality rates following D2 lymphadenectomy in both
the Dutch D1/D2 trial and the British D1/D2 trial (10%
and 13%, respectively) had been recently published (1995
and 1996) [20,21] at the time of MAGIC trial accrual
(berween 1994 and 2002); therefore, surgeons parricipat-
ing in the MAGIC trial had no strong reason to perform
this dangerous surgery, especially after intensive chemo-
therapy. Indeed, the operative mortality of the MAGIC
trial (5.4% in the chemotherapy group and 5.9% in the
surgery group) was even lower than that of D1 group in
the British D1/D2 trial (6.5%). Therefore, it seems inap-
propriate to consider that the surgery was more radical in
MAGIC than in INT 0116 [22].

Survival

The survival data of the three trials are summarized
in Table 1. Following publication of the INT 0116 and
MAGIC trial data, many discussions have arisen regarding
which therapy—adjuvamt or perioperative—is superior in
terms of survival [23]. However, this comparison requires
special attention because these trials had essentially differ-
ent populations in terms of curability and disease stages,
as discussed above. Despire the difference in the survival
rates between the two trials, the hazard ratios for both
death and progression between the surgery and treatment
arms were exactly rthe same.

There was a strikingly large difference in baseline
survival berween the Japanese study and the other two
trials. The 3-year overall and relapse-free survival rates in
the surgery group of ACTS-GC were almost twice as high
as those in INT 0116 and MAGIC. Again, this should be
attributed to the population differences discussed above.
A more aggressive surgical approach in Japan may also
have contributed to this survival difference. However, the
3-year survival of gastrectomy plus chemoradiation in INT
0116 (50%), which could be considered a result of optimal
local therapy, was still far inferior to that of the Japanese
surgery-only group (70.1%); the difference in local control
alone cannot explain such a large survival difference.

Other Recently Concluded and

Currently Ongoing Studies

In the time since the three pivotal studies discussed previ-
ously, other clinical studies in the United States, Europe, and
East Asia have recently concluded or are ongoing (Table 2).

Studies in the United States
Following INT 0116, adjuvant chemoradiotherapy has
become a standard treatment option in the United States;
all ongoing clinical trials for localized gastric cancer now
include chemoradiation. In a phase 3 trial (CALGB-80101),
the chemoradiation regimen used in the INT 0116 trial is
being compared with one in which the ECF regimen of the
MAGIC trial is used rather than 5-FUlleucovorin [24].
Neoadjuvant chemoradiation is a new subject draw-
ing great attention, A phase 2 trial (RTOG 9904) in a
cooperative study setting tested a regimen consisting of 5-
FU/leucovorin/cisplatin induction followed by concurrent
45-Gy radiation and 5-FU, as well as weekly paclitaxel prior
to surgical resection. Results showed pathological complete
response in 26% and favorable survival of responders [112].
Other chemotherapeutic regimens currently being evalu-
ated in combination with radiation include capecitabine
and oxaliplarin (SWOG-50425) [25).
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Table 2. Currently active phase 3 trials on (neo)adjuvant therapy for gastric cancer

Study Country Patients, n  Disease Therapeutic modes
CALGB-80101 [24] USA 824 Stage Ib-IV MO Surgery + chemoradiation (RT + 5-FU/leucovorin)
vs surgery + chemaradiation (ECF)
MRC-5T03 [29] United 1100 Stage Ib-IV MO ECX + surgery + ECX vs ECX/bevacizumab +
Kingdom surgery + ECX/bevacizumab + bevacizumab
CRITICS [30] The 788 Stage Ib—IVa MO ECC + surgery + ECC vs ECC + surgery +
Netherlands chemoradiation (RT + capecitabine/cisplatin)
CLASSIC [31] Korea 1024 Stage 11, 1l Surgery vs surgery + capecitabine/oxaliplatin
SMC IRB [33] Korea 490 Stage |b—1V M0 Surgery + capecitabine/cisplatin vs surgery +
chemoradiation (RT + capecitabine/cisplatin)
SAMIT [34e] lapan 1480 T3-4, NO-2 Surgery + UFT vs surgery + 5-1 vs surgery +
paclitaxel + UFT vs surgery + paclitaxel + 5-1
ICOG 501 [36] lapan 316 Linitis plastica/large Surgery + S-1 vs S-1/cisplatin + surgery + §-1
ulcerative tumor
The ECC and ECX regj comprise the same ch m&ﬁumwbmmmmmdﬂhwm«
limings, Iheabbt!vianumluuebeenmmnummemgnmlwusedmme cul‘limmd-br!ﬂalmnm
5-FU—fluorouracil; ECC/ECX—epirubicin, cisplatin, capecitabine; ECF—epirublcin, cisplatin, 5-FU; RT—radi py; UFT—tegafur-uracil

Studies in Europe

The results of a French neoadjuvant randomized con-
trolled trial were presented ar the American Society of
Clinical Oncology meeting in 2007 [26]. A total of 224
patients with adenocarcinoma of the lower esophagus
(11%), esophagogastric junction (64%), or stomach (25%)
were enrolled betrween 1995 and 2003. The chemotherapy
group received two to three courses of 5-FUfcisplatin
before surgery, whereas the surgery group immediarely
proceeded to surgery without additional chemotherapy.
The responders of the neoadjuvant group also received
postoperative chemotherapy. The 5-year overall survival
rate was 38% in the chemotherapy group and 24% in the
surgery group (HR 0.69; P = 0.02). Although the pub-
lication of the derails is awaited, this can be considered
supportive evidence for the MAGIC trial.

The ECF regimen is now undergoing modifications,
as the UK National Cancer Research Institute REAL-2
study for advanced disease showed noninferiority of oral
capecitabine to infusional 5-FU [27]. In the *"MAGIC-B”
trial (MRC-5T03), the 5-FU component of ECF is substi-
tuted by capecitabine (ECX). The perioperative ECX 15
to be compared with ECX plus bevacizumab in a phase 3
serting [28=,29).

Adjuvant chemoradiation is also being tested in
Europe. In the Dutch CRITICS trial, patients with resect-
able gastric cancer receive neoadjuvant ECC and surgery,
and then either adjuvant ECC or adjuvant 45-Gy radia-
tion with cisplatin and capecitabine [30].

Studies in East Asia

In Korea, where D2 gastrectomy is routinely performed as in
Japan, an adjuvant randomized controlled trial is currently
evaluating capecitabine/oxaliplatin after curative surgery
for stage 11 and 111 gastric cancer (CLASSIC trial) [31]. This

is an international study involving institutions in China
and Taiwan, and would be the last large-scale randomized
controlled trnial with a control arm of surgery alone (as fur-
ther discussed in the Future Perspectives section), Adjuvant
chemoradiotherapy is being evaluared in the Samsung Medi-
cal Center (Secul, South Korea) a mega-volume center for
gastric cancer surgery (1000 gastrectomies/year). The center
published a nonrandomized study using the same regimen as
the INT 0116 trial, and resules suggested the survival benefit
of this regimen even after D2 gastrectomy [32+]. Currently,
a randomized controlled trial in a single-institutional setting
is under way at the Samsung Medical Center to compare D2
gastrectomy plus adjuvant capecitabine/cisplatin with D2
plus chemoradiation [33].

Following the ACTS-GC rtnal, adjuvant $-1 has
become a standard treatment in Japan, and various trials
are active or being planned with $-1 as the reference arm.
An adjuvant study (SAMIT) is evaluaring the sequenrtial
use of paclitaxel and S-1 or oral UFT (tegafur—uracil)
for T3/T4 gastric cancer in a 2 x 2 factorial design,
expecting that adding paclitaxel to a fluoropyrimidine
may reduce peritoneal recurrence [34¢]. Following the
SPIRITS trial, in which the superiority of S-1/cisplatin
to 5-1 alone was proven for advanced gastric cancer [35],
a phase 2 trial is under way to confirm the feasibility of
adjuvant S-1/cisplatin after D2 curative gastrectomy for
stage 111 gastric cancer.

Neoadjuvant chemotherapy has also been evaluated
in phase 2 settings. The Japan Clinical Oncology Group
(JCOG) completed four trials recruiting high-risk gastric
cancer patients (ie, linitis plastica, large diffuse ulcerative
tumors, or tumors with bulky nodal metastasis). Three
regimens were used: S-1 alone, cisplatin/irinotecan, and
S-1/cisplatin. A high pathological response rate with low
toxicity was observed with S-1/cisplatin, and a phase 3
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trial (JCOG 0501) has started to compare immediate D2
gastrectomy plus adjuvant S-1 with neoadjuvant S-1/cis-
platin followed by D2 gastrectomy plus adjuvant 5-1 [36].

Future Perspectives

Although the treatment modalities and populations
studied were all different, the three rtrials clearly
showed a survival benefit of adjuvant or perioperative
therapy for gastric cancer. With the exception of the
Korean CLASSIC trial, a control arm of surgery alone
has already disappeared in recently launched random-
ized controlled trials [31]. Large-scale trials will be
conducted to compare various combinations of chemo-
therapy and radiotherapy before and/or after surgery,
possibly including new molecular targering agents.

In the West, the American principle of adjuvant
chemoradiation and European principle of perioperative
chemotherapy will certainly merge in the near furure
through cooperative randomized controlled trials. The
Dutch CRITICS trial is such an example [30]. Interna-
tional cooperation may become mandatory in the West
because of the relatively low incidence of gastric cancers,
especially those that are localized.

The increasing trend of esophageal adenocarcinoma
and esophagogastric junction tumors in the West are also
expected to change the target population. In the middle of
the trial, MAGIC extended its inclusion critenia to include
esophageal cancer. Currently, there are several phase 2
studies that recruit patients with only esophageal and
junctional adenocarcinomas. Application of the results of
these trials to stomach cancer merits attention.

In Eastern Asia, the evolution of adjuvant therapy
is also awaired, but from a different standpoint. In the
INT 0116 and MAGIC trials, the 5-year overall survival
rates of the surgery groups are less than 30%, even after
curative resection. For a population with such a poor
prognosis, toxic combination therapy is warranted even
despite the possibility of treatment-related death. How-
ever, for a population in which a majority survives by
surgery alone, physicians may hesitate about the blind use
of highly toxic therapy for all patients, especially before
surgery. These physicians would likely prefer primary D2
gastrectomy, careful pathological staging, and selection
of high-risk tumors for adjuvant therapy. Simple regimens
with high compliance and low toxicity are desirable, and
in this regard, oral 5-1 monotherapy is acceptable.

According to the Japanese Gastric Cancer Association’s
nationwide registry of gastric cancer, the 5-year overall sur-
vival rate of resected stage 111b and IV tumors (International
Union Against Cancer’s TNM [tumor, node, metastasis]
staging) was 30.5% and 9.9%, respectively; for resected
linitis plastica tumors, it was 16.2% [37+]. Together, these
populations would have a comparable prognosis to those of
the INT 0116/MAGIC trials, and will likely become a target

of toxic combination therapy before and/or after surgery. The
JCOG 0501 is such an example [36]. Thus, (neojadjuvant
regimens in Japan and Korea will probably evolve depending
on tumor stages, based on the premise that D2 gastrectomy
provides sufficient local tumor control and accurate staging.

Conclusions

As a result of three pivoral trials, adjuvant and neoadju-
vant therapies for gastric cancer have entered a new era.
Large-scale, randomized controlled trials should further
produce evidence of bencfits from various combination
regimens. The East and the West have different patient
populations and surgical approaches with different base-
line survival rates; therefore, despite some cross-over, their
studies are likely to move forward in separate directions.
Research on molecular prognostic/predictive markers may
be helpful in bridging the gap.

Clinical Trials Acronyms

ACTS-GC—Adjuvant Chemotherapy Trial of TS-1 for
Gastric Cancer; CALGB—Cancer and Leukemia Group
B; CLASSIC—Capecitabine and Ozxaliplatin  Adjuvant
Study in Stomach Cancer; CRITICS—Chemoradiotherapy
after Induction Chemotherapy in Cancer of the Stomach;
INT—Intergroup; JCOG—Japanese Clinical Oncology
Group; MAGIC—Medical Research Council Adjuvant
Gastric  Infusional Chemotherapy; MRC-ST—Medical
Research Council Study; REAL—Revised European Ameri-
can  Lymphoma  Classification; RTOG—Radiation
Therapy Oncology Group; SAMIT—Stomach Cancer Adju-
vant Multi-institutional Trial; SMC IRB—Samsung Medical
Center Institutional Review Board; SPIRITS—S-1 Plus Cis-
platin vs S-1 in RCT in the Trearment of Stomach Cancer;
SWOG—Southwest Oncology Group.
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ABSTRACT

BACKGROUND

Gastrectomy with D2 lymphadenectomy is the standard treatment for curable gastric
cancer in eastern Asia. Whether the addition of para-aortic nodal dissection (PAND)
to D2 lymphadenectomy for stage T2, T3, or T4 tumors improves survival is contro-
versial. We conducted a randomized, controlled trial at 24 hospitals in Japan to com-
pare D2 lymphadenectomy alone with D2 lymphadenectomy plus PAND in patients
undergoing gastrectomy for curable gastric cancer.

METHODS

Between July 1995 and April 2001, 523 patients with curable stage T2b, T3, or T4
gastric cancer were randomly assigned during surgery to D2 lymphadenectomy alone
(263 patients) or to D2 lymphadenectomy plus PAND (260 patients). We did not per-
mit any adjuvant therapy before the recurrence of cancer. The primary end point
was overall survival.

RESULTS

The rates of surgery-related complications among patients assigned to D2 lymph-
adenectomy alone and those assigned to D2 lymphadenectomy plus PAND were 20.9%
and 28.1%, respectively (P=0.07). There were no significant differences berween the
two groups in the frequencies of anastomotic leakage, pancreatic fistula, abdominal
abscess, pneumonia, or death from any cause within 30 days after surgery (the rate of
death was 0.8% in each group). The median operation time was 63 minutes longer
and the median blood loss was 230 ml greater in the group assigned to D2 lymph-
adenectomy plus PAND, The S-year overall survival rate was 69.2% for the group as-
signed to D2 lymphadenectomy alone and 70.3% for the group assigned to D2 lymph-
adenectomy plus PAND; the hazard ratio for death was 1.03 (95% confidence interval
[CI), 0.77 to 1.37; P=0.85). There were no significant differences in recurrence-free
survival between the two groups; the hazard ratio for recurrence was 1.08 (95% CI,
0.83 to 1.42; P=0.56).

CONCLUSIONS
As compared with D2 lymphadenectomy alone, treatment with D2 lymphadenectomy

plus PAND does not improve the survival rate in curable gastric cancer. (ClinicalTrials.
gov number, NCT00149279.)
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ASTRIC CANCER IS THE SECOND LEAD-

ing cause of cancer death worldwide, al-

though its incidence is decreasing.’ About
60% of new cases of gastric cancer occur in east-
ern Asia; the incidence of new cases in Japan is
100,000 per year. Chemotherapy helps to prolong
survival in cases of advanced disease, but surgical
resection is the most effective treatment for cur-
able gastric cancer. Reports from the Gastric Can-
cer Registry and other retrospective studies** have
made radical gastrectomy with extended (D2) re-
moval of regional lymph nodes the standard for
the treatment of curable gastric cancer in Japan,
Two randomized, controlled European trials that
compared the less extended D1 dissection with the
D2 procedure failed to show a survival benefit for
D2 dissection,*® but lack of experience with the
surgical procedure and with postoperative care
were thought to account for the poor outcome
of patients who underwent D2 lymphadenec-
tomy.””? In 2001, the American Intergroup 0116
study showed that chemoradiotherapy after lim-
ited lymphadenectomy (DO or D1) decreased the
local recurrence rate and increased long-term
survival,’® a result suggesting that chemoradio-
therapy eliminates the residual lymph-node metas-
tases that could be removed by D2 lymphadenec-
tomy. In 2006, arandomized trial in Taiwan showed
a significant benefit in overall survival for a D2
or D3 procedure as compared with D1 dissection,
with no increase in operative mortality.** These
trials indicate that adequate local control is essen-
tial for the treatment of gastric cancer. Hence, the
standard of care for curable gastric cancer in east-
ern Asia and the United States is either gastrecto-
my with D2 lymphadenectomy and without post-
operative chemoradiation or DO or D1 gastrectomy
with postoperative chemoradiation.'***

Once the gastric tumor invades the subserosa
(stage T2b), the serosa (stage T3), or the adjacent
structures (stage T4), metastases can spread to the
para-aortic lymph nodes, which are termed N3
nodes according to the Japanese Classification of Gas-
tric Carcinoma, second English edition,'s and M1
nodes according to the International Union Against
Cancer (UICC) tumor-node-metastasis (TNM)
classification.’® In advanced gastric cancer, the
incidence of microscopic metastases in the para-
aortic region is 10 to 30%.%7* Because the 5-year
overall survival rate of patients with para-aortic
nodal metastases can be as high as 20% after sys-
tematic dissection,?® extensive surgery has been
performed in Japan since the 1980s for stage T2b,

T3, and T4 gastric cancers. However, to our knowl-
edge there has never been a large prospective study
to investigate whether para-aortic nodal dissection
(PAND) for gastric cancer has a survival benefit.
Here we report the final results of a multi-insti-
tutional, randomized, controlled trial by the Japan
Clinical Oncology Group (JCOG9501) that was
conducted to determine whether the addition of
systematic PAND to standard gastrectomy with D2
lymphadenectomy improves survival rates among
patients with curable gastric cancer. An interim
analysis found no differences between the two
procedures in the rates of short-term major com-
plications or in-hospital death.”*

METHODS

ELIGIBILITY

In this trial, we enrolled patients who were young-
er than 75 years of age and who had histologi-
cally proven gastric adenocarcinoma that was con-
sidered potentially curable. Additional eligibility
criteria, as determined from intraoperative find-
ings, were the presence of a stage T2b, T3, or T4
tumor, the absence of gross metastases to the para-
aortic nodes, and negative cytologic findings in
peritoneal-lavage fluid. Diagnosis of metastases
by examination of frozen sections of para-aortic
nodes was not allowed, because sampling of the
nodes would involve dissection. The study proto-
col was approved by the JCOG protocol review
committee and the institutional review boards of
each of the 24 participating hospitals. In accor-
dance with JCOG policy in 1995 (the year in which
enroliment began), all patients gave written in-
formed consent before undergoing randomization.

RANDOMIZATION AND DATA MANAGEMENT

After confirming the eligibility of the patient dur-
ing surgery, the surgeon contacted the JCOG Data
Center by telephone to receive a randomly gener-
ated assignment of the patient to standard D2
lymphadenectomy alone or D2 lymphadenectomy
plus PAND. Assignments were made by the min-
imization method according to clinical T stage
(T2b vs. T3 or T4), Borrmann macroscopic type
(type 0, 1, or 2 vs. type 3 or 5), and institution
(patients with Borrmann type 4 tumors were ex-
cluded because there was no chance of cure for
such patients if they had para-aortic nodal metas-
tases). The surgeon then performed the assigned
operation according to the methods described
in the protocol.
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