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DIAGNOSTIC PERFORMANCE OF MDCT FOR EARLY GASTRIC CANCER

Daisuke NOBUOKA, Naoto GOTOHDA, Masaru KONISHI,
Toshio NAKAGOHRI, Shinichiro TAKAHASHI and Taira KINOSHITA

Department of Surgery, National Cancer Center Hospital East

Background : To completely remove tumors or to avoid excessive treatments, a precise assessment
of cancer spread before surgery is important to determine the best treatment strategy for patients with
early gastric cancer (EGC). However, previous results of preoperative staging on EGC have not been
satisfactory. Purpose: The purposes of this study were to assess the diagnostic performance of
multidetector-row computed tomography (MDCT) and to examine whether routine MDCT was necessary
for preoperative diagnosis of EGC. Patients and method : During 1-year period, 280 consecutive patients
with gastric cancer underwent surgery in our institution. Among these 280 patients, 144 were diagnosed
preoperatively as EGC with gastroscopy and upper gastrointestinal series. MDCT findings were compar-
ed with operative findings and histopathologic studies of the resected specimens. Results: Among 144
patients, 131 underwent preoperative MDCT. The sensitivity, specificity and accuracy of MDCT for
detection of lymph node metastasis were 7%, 97% AND 879%. respectively. Cholelithiasis, liver heman-
gioma, liver cyst, renal cyst were detected with routine MDCT. According to the result of MDCT
cholecystectomy was added on 9 patients. Conclusions: MDCT was insufficient for assessing regional
lymph node metastasis. It is suggested that we could omit MDCT from preoperative examinations for
patients with EGC.
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Objective: Selection criteria for active surveillance (AS) program of localized prostate cancer
remain to be standardized. The purpose was to evaluate the validity of selection criteria and
investigate the feasibility of this AS program.

Methods: Patients meeting the criteria (i) stage T1cNOMO, (i) age 5080, (iii) serum prostate-
specific antigen (PSA) <20 ng/ml, (iv) one or two positive cores per 6—12 systematic biopsy
cores, (v) Gleason score <6, and (vi) cancer involvement in positive core <50% were enrolled
and encouraged to start AS for at least 6 months during the period between January 2002 and
December 2003. PSA was measured bimonthly for 6 months and every 3 months thereafter.
Trigger of treatment recommendation was PSA-doubling time (PSADT) of <2 years or patho-
logical progression at re-biopsy. Primary endpoint was ‘%PSADT = 2y’, which was defined as
the proportion of patients who showed PSADT assessed at 6 months >2 years out of all the
patients who chose AS. Point estimate of '%PSADT > 2y’ was expected to be >80%.
Results: One hundred and eighteen patients opted for AS and 16 chose immediate treatment
at enrollment. PSADT for the initial 8 months based on four measurements could be assessed
in 106 patients. Intent-to-treat analysis of ‘%PSADT > 2y' was 71.2% (84/118, 95% ClI: 62.1—
79.2). Pathological progression rate at 1-year re-biopsy was 33%. Fifty-four (46%) patients
remained on AS for maximal observation of 54 months. General health-related QOL in patients
undergoing AS was not impaired.

Conclusions: The primary endpoint, ‘%PSADT > 2y, did not meet the pre-specified decision
criteria. Further prospective study with revised program and endpoint is needed.

Key words: active surveillance — prostate cancer — PSA-doubling time
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INTRODUCTION

Widespread use of prostate-specific antigen (PSA) testing in
Japan has resulted in a marked increase in the incidence of
*favorable risk’ cancer, as has been seen in Western countries.
Subsets of prostate cancers detected by PSA screening,
however, might not have adversely affected patients® life span
if they were to remain undetected. Etzioni et al. (1) estimated
over-diagnosis rates under PSA screening in Caucasian and
African-American men as 18—44%, but the rate still remains
unclear in Japanese men. Minimal cancer (tumor volume
< 0.5 ml, organ-confined, no Gleason pattern 4 or 5) was
found in 31.6% in the first round and 42.6% in the second
round (4-year interval) in the screening arm of the European
Randomized Study of Screening for Prostate Cancer
(ERSPC), Section Rotterdam (2). In contrast, Loeb et al. (3)
detected only 5—10% of clinically insignificant cancer in
their longitudinal prostate-cancer screening study. To avoid
over-treatment without compromising lifetime, active surveil-
lance (AS) with selective delayed intervention seems a practi-
cal treatment option for favorable risk patients, although
selection criteria remain to be standardized.

Selection criteria so far published were based on biopsy
features and PSA levels at diagnosis, although they have not
yet been validated in a prospective trial (4,5).
Organ-confined cancers with tumor volume =>0.5 ml of
Gleason score <6 have been considered as indolent or clini-
cally unimportant. This standard, however, was arbitrarily
defined (6). What is clinically more important is tumor
growth velocity. The only way so far applicable for the pre-
diction of tumor growth velocity is to utilize PSA kinetics.
In men with untreated prostate cancer, serum PSA appears to
increase exponentially over time (7). Therefore,
PSA-doubling time (PSADT), calculated using log-linear
regression, may be an appropriate measure of cancer growth,

In this study, we have prospectively evaluated the selec-
tion criteria for AS with selective delayed intervention in
patients with favorable risk prostate cancer using PSADT
that was calculated with four consecutive PSA points for 6

months as a primary endpoint.

PATIENTS AND METHODS

This was a multi-center prospective non-randomized study.
Seven cancer center hospitals and six university hospitals
participated in this study. The institutional review board of
each participating institution approved the study protocol and
all the patients gave written informed consent.

Stupy PoPuLATION AND ENROLLMENT CRITERIA

Patients with newly detected stage T1cNOMO prostate cancer
harboring the biopsy features described subsequently were
enrolled during the period between January 2002 and
December 2003, In order to be eligible for the study,
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participants should have met the following criteria: (i) age
ranging between 50 and 80, (ii) initial serum PSA being
<20 ng/ml, (iii) number of positive core being one or two
per 6—12 systematic biopsy cores, (iv) Gleason score being
<6 and (v) <50% cancer involvement in any of the positive
cores. Patients who had past history of cercbral infarction,
unstable angina, diabetes uncontrollable with insulin, severe
hypertension or suffered myocardial infarction within 6
months were excluded from this study. In the first step, can-
didate patients in whom the biopsy criteria of (iii), (iv) and
(v) were confirmed by the central pathologist were asked to
give their written consent to participate in this study. Then
the patients were encouraged to start AS for at least 6
months according to the program described subsequently.
Those who did not want to opt for AS immediately started
treatments including radical prostatectomy (RP), external
beam radiation (EBRT) and androgen-deprivation therapy
(ADT).

THe AS PROGRAM

In patients who opted for the AS program, serum PSA was
monitored every 2 months for 6 months and every 3 months
thereafter. Those who showed PSADT of <2 years (y) after
6 months were recommended to start aggressive treatment.
After the initial checkpoint, patients undergoing AS were
recommended to start treatment when either PSADT
assessed with all PSA measurements or PSADT assessed
with PSA points measured within 1 year was <2 years. The
patients who remained on AS for 1 year were recommended
to undergo re-biopsy and those who did not fit the initial
pathology criteria were also recommended to start aggressive
treatment.

PSA Assay anp PSADT

All PSA determinations were made centrally using the
Tandem-R  monoclonal immuno-radiometric  assay
(Hybritech Inc., San Diego, CA, USA). PSADT was
assessed with the assumption that PSA changed with time in
simple exponential fashion, which was precisely described
elsewhere (8). PSADT was calculated as the natural log of 2
divided by the slope, if PSA values were distributed on the
y-axis of a scatter plot and time on the x-axis. It was a line
function that fitted the PSA values over time and the PSA
slope was calculated using least-squared regression. Qutlier
of PSA values was excluded from regression calculation
when clinical manifestation of prostate inflammation was
apparent. These calculations were performed with the soft-
ware specifically developed for this study.

When an unnatural increase in serum PSA was found
during AS, re-measurement of PSA was allowed within 3
months. Then, the principal investigator, the secretary of the
study office and the duty doctor discussed whether the
pending PSA value could be omitted from the PSADT
evaluation.
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HisTOPATHOLOGICAL REVIEW

In addition to the eligibility criteria (iii), (iv) and (v)
described earlier, the maximal tumor length was recorded
for all positive cores by the central pathologist. For radical
prostatectomy specimens, stepwise serial sections were made
and subjected to thorough pathological review. Pathological
T-stage was described according to the UICC
TNM-classification 1997 (9).

QOL ASSESSMENT

The patient-reported health-related quality of life (HRQOL)
was assessed at the time of registration and 1 year later.
General HRQOL was evaluated with the Japanese version
RAND SF-36 (10), and disease-related QOL was assessed
with the Japanese version UCLA Prostate Cancer Index
(UCLA PCI) (11). Each scale of SF-36 was standardized to
the Japanese population normative values, with a mean score
of 50 and an SD of 10. The function and bother scores of
urinary, bowel and sexual domains of UCLA PCI were cal-
culated according to the scoring instructions (12).

ENDPOINTS AND SAMPLE SIZE

Primary endpoint was ‘%PSADT > 2y* defined as a pro-
portion (%) of AS patients showing PSADT >2 years at the
initial 6-month assessment out of all the patients who opted
for AS at registration. The secondary endpoints were defined
as follows: (i) proportion (%) of AS patients who met the
initial pathology criteria at the time of re-biopsy, (ii) pro-
portion (%) of the non-organ-confined rate in patients who
chose radical prostatectomy as an initial strategy, (iii)
adverse events in patients who chose aggressive treatment as
an initial strategy, (iv) impairment of HRQOL in AS patients
and other treatment patients, (v) overall survival of AS
patients and other treatment patients and (vi) metastasis-free
survival of AS patients and other treatment patients. The
planned sample size was 100 patients who opted for AS,
which was determined based on the precision of estimate to
give the width of 95% confidence intervals for ‘%PSADT >
2y’ within 10%.

FoLLow-up

The local progression in AS patient was examined with
digital rectal examination (DRE) and transrectal ultrasono-
graphy at least twice per year and at the suspicion because
of rising PSA. Chest X-ray, CT scan or MRI for abdominal/
pelvic cavity and bone scintigraphy were performed at least
once every two years to rule out the presence of metastasis.

STATISTICAL ANALYSIS

This study was designed to evaluate the validity of our selec-
tion criteria for AS. Point estimate of the primary endpoint

was expected to be >80% for validating the selection cri-
teria. The point estimates and 95% confidence intervals
calculated by the exact method were carried out for pro-
portions. For QOL analysis, subscale scores were compared
with the Japanese population normative values and differ-
ences of subscale scores within patients were assessed. The
Student’s t-test and paired s-test were carried out accordingly
in QOL analysis for exploratory purpose.

RESULTS
PARTICIPANTS

One hundred and thirty-four patients were enrolled into this
study, and 118 chose the AS program and 13 chose RP, 2
chose EBRT and 1 chose ADT as an initial treatment.
Table 1 shows clinical and pathological characteristics of
each treatment group.

PSADT v AS PATIENTS AND PRIMARY ENDPOINT

Among 118 patients who chose the AS program, 7 changed
the treatment strategy immediately after registration and 5
patients missed at least 1 PSA determination during the first
6 months. Therefore, PSADT at 6 months was completely
calculated in 106 AS patients. Fortunately, there was no
unnatural increase in PSA possibly due to prostate inflam-
mation during the initial 6-month evaluation, although it was
found in 11 patients thereafter. Distribution of PSADT at 6
months in the 106 patients is shown in Fig. 1. Twenty-two
patients showed PSADT to be <2 years, whereas 59 patients
showed PSADT to be > 10 years or negative PSA slope. On
the basis of the intent-to-treat analysis, the primary endpoint,
‘%PSADT > 2y’ at 6 months, was 71.2% (95% CI: 62.1—
79.2%).

PREDICTION OF *RAPID RiSER’

Among 106 AS patients in whom PSADT at 6 months was
completely calculated, 22 (20.8%) patients were so-called
rapid risers (PSADT <2 years) as described earlier. In order
to analyse the proportion of rapid riser in the setting of more
stringent criteria, one more condition could be added to the
original criteria. Either one of following conditions could be
added: (i) PSA density <0.15, (i) maximum tumor length
<3 mm, (iii) initial PSA <10 ng/ml or (iv) only one posi-
tive core per 6—12 systematic cores, Distribution of PSADT
<2 years, 2 years <PSADT <10 years and PSADT =10
years under the four sets of criteria was compared (Table 2).
Distribution of PSADT, however, did not prove to be statisti-
cally different between any of the subgroups and the original
AS cohort, and the proportion of rapid risers under more
stringent condition was not reduced.



Table 1. Baseline data in each treatment group

AS RP EBRT ADT Total
Age
50-59 5 1] 0 ] 5
6069 51 6 0 0 57
T0-T74 44 6 | ] 51
75-80 18 | | 1 21
Initial PSA (ng/ml)
<10 95 11 1 1 108
=10 3 2 i 0 26
Mean 72 71 1.2 46 73
Core po, st biopsy
6 7 5 0 0 42
7-8 33 7 1 I 40
9-10 2 2 1 ] 24
11-12 27 1 0 0 28
Positive core no.
I 91 10 1 103
2 27 3 I 0 31
Gleason sum
5 13 2 0 0 15
6 105 11 2 1 119
Max. % cancer
Mean 136 9.4 16.8 1.1 13.5
Median 11.2 9.0 168 1Ll 1.1
Max 46.7 35 233 111 46.7
Max. tumor length (mm)
<1 103 12 1 1 17
>3 15 1 1 0 17
Mean 1.6 ] 5 1.0 1.6
Median 1.4 1.5 25 1.0 1.5
Max 58 35 s 1.0 58

One patient who chose EBRT at registration underwent RP soon after
registration.

ADT: androgen-deprivation therapy

AS: active surveillance

PSA: prostate-specific antigen

RP: mdical prostatectomy

EBRT: external beam radiation

Tue 6-Mont PSADT Versus THE 12-Monti PSADT

For 99 patients undergoing AS for >1 year including 12
patients who wanted to remain on AS in spite of short
PSADT at 6 months (<2 years), the initial 6-month PSADT
was compared with the 12-month PSADT that was assessed
using all PSA determinations for 1 year after registration, as
shown in Fig. 2. Eight of the 12 patients who wanted to
remain on AS in spite of short PSADT (PSADT <2 years)
at 6 months showed the 12-month PSADT to be >2 years,
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Figure 1. Distribution of the initial 6-month prostate-specific antigen dou-
bling time (PSADT). PSADT > 10 years or those which showed negative
slope is categorized as PSADT > 10 years.

In contrast, among 58 patients with PSADT estimated at 6
months being >10 years (‘stable PSA’), only two patients
showed PSADT <2 years at 12 months.

RE-Blopsy

As a rule of the present study, re-biopsy was recommended to
the patients who remained on AS for | year and showed
PSADT >2 years at the 12-month evaluation, although a few
wanted to continue AS in spite of short PSADT. Sixty-six out
of 99 patients who remained on AS at least for 1 year agreed
to undergo re-biopsy. Among the 66 patients, four patients
wanted to remain on AS in spite of PSADT <2 years. The
pathological evaluation revealed that 44 out of 66 patients
(66.7%, 95% CI: 54.0-77.8) were eligible for the pathological
selection criteria again, including 25 patients in whom the
second-round biopsy turned negative, Among the 22 patients
who did not meet the criteria, three or more positive cores
were found in 15 patients, Gleason score >7 was observed in
13 and >50% cancer occupation in a positive core was found
in 7 as shown in Table 3. There was no association of PSADT
with the aggressive findings. Two of four who had PSADT
<2 years showed the aggressive findings and the remaining
two met the pathological criteria again. After confirmation of
deviation from the pathological criteria at re-biopsy, 15 of 22
patients immediately underwent treatment (10: RP; 3: EBRT
with or without ADT; 1: seed implantation; 1: ADT) and
showed no clinical recurrence until 31 October 2006. In con-
trast, seven patients wanted to continue AS despite the aggres-
sive pathological findings at re-biopsy. Six remained on AS
uneventfully, whereas one patient who started ADT 1 year
later showed re-elevation of PSA on 31 October 2006.

PROSTATECTOMY SPECIMENS

Thirteen patients chose RP as the initial treatment and one
patient who chose EBRT at registration underwent RP
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Table 2. Distribution of the initial 6-month PSADT in subgroups that fit the original sclection criteria or that with one additional restriction

PSADT at 6 months Original criteria (%) Additional restriction (%)

Initial PSA <10 PSAD <0.15 One positive core Max. length <3 mm
Rapid 22 (20.8) 18 (21.7) 10 (23.8) 17 (20.5) 21 (22.6)
Intermediate 25 (23.5) 23207 12 (28.5) 20 (24.1) 21 (22.6)
Stable 59 (55.7) 42 (50.6) 20 (47.6) 46 (55.4) 51 (54.8)
Patient number 106 83 42 83 93

Rapid: PSADT was <2 years; intermediate: PSADT was between 2 years and 10 years; stable: PSADT was =10 years.

PSADT: prostate-specific antigen doubling time

N or > 20 Lo I . s s ] o -+ ‘Table 3, Pathological findings of re-biopsy at 1 year afier AS and deviation
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Figure 2. Comparison of the 6-month with the 12-month PSADT in 99
patients who remained on active surveillance (AS) for at least | year. *+°
indicates PSADT =10 years. 'O’ indicates PSADT <10 years.

immediately after enrollment. Non-organ-confined cancer,
positive surgical margins and peri-neural invasion were
found in 1, 3 and 4 patients, respectively. There was no lym-
phatic, vascular and seminal vesicle invasion. Invasion to the
bladder wall, the urethral mucosa and the rectal wall were
also not found (data not shown).

HRQOL N AS PatienTs

Baseline HRQOL was measured in 128 patients (AS: 114;
RP: 11; EBRT: 2; ADT: 1). As to the general HRQOL
measured with SF-36, the physical functioning, bodily pain
and vitality scores in patients who chose the AS program
were better than the age-adjusted Japanese population nor-
mative values (P < 0.05, Student’s r-test) as shown in

Fig. 3A. There was no difference in the baseline scores of
both SF-36 and UCLA-PCI between those who remained on
AS and those who started other treatment within 1 year.
HRQOL of 1 year after AS was measured in 95 patients, and
the subscale scores of SF-36 were not statistically different
from the baseline scores. Bodily pain, vitality and mental
health scales in patients remaining on AS for 1 year were
better than the age-adjusted Japanese population normative
values (P < 0.05, Student’s t-test), as shown in Fig. 3B. In
AS patients, however, the urinary function, sexual function
and bowel bother scores measured with UCLA-PCI were
worse than the baseline scores (P < 0.05, paired -test).

FoLLOW-UP AFTER REGISTRATION

Of all participants, neither manifestation of metastasis nor
cancer death was observed until 31 October 2006, and three
died of other disease and five did not turn up for follow-up.
Of the 118 patients who chose AS, 54 (46%) remained on
AS for maximal observation of 54 months, with 3-year
actuarial AS-remaining rate being 48.9%. The reasons for
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Figure 3. (A) Norm-based scoring of general health-related quality of life
(HRQOL) at registration assessed with SF-36 in patients who chose AS.
*P < 0.001, **P < 0.0001. (B) Norm-based scoring of genernl HRQOL 1
year after AS. PF, physical function; RP, role physical; BP, bodily pain; GH,
g | health perception; VT, vitality; SF, social function; RE, role
emotional; MH, mental health. *P < 0.05, **F < 0.01.

leaving AS in the 64 patients were as follows: PSADT <2
years in 17, pathology progression in 16 and change in
T-stage (T1c—T2a) in one. The remaining 30 patients have
left AS either due to patient’s preference (n= 15),
co-morbidities (n = 8) or for some unknown reason (n= 7).
Among the 15 patients who wanted to leave the AS program
without PSA rise or progression, eight complained of
aggravating difficulty in urinary voiding due to accompany-
ing benign prostate hyperplasia (BPH), resulting in under-
going cancer treatment (RP: 4; EBRT: 1; ADT: 1) or
transurethral resection of BPH (n = 2). Of 16 patients who
chose immediate treatment, 15 have been alive without
metastasis and one died of lung cancer. Through the obser-
vation period, no serious adverse event has been observed in
both the AS program group and those who chose immediate
treatment,

DISCUSSION

This is the first prospective study on AS in Japanese patients
with prostate cancer detected only with PSA elevation. Until
the time we started this study, AS had not yet been generally
accepted treatment option in Japan, where a randomized
study comparing AS with non-AS could hardly been
accepted. We therefore designed this study as a phase 1
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setting to assess the validity and feasibility of our AS
program. We enrolled 118 AS patients from 13 institutions,
which was fewer than the expectation from viewpoint of the
most current urology practice. In the early 2000s, however,
the annual average number of stage T1cNOMO patients
newly treated at a university hospital or a cancer center hos-
pital in Japan was estimated to be 20—40. Among them, 10—
20% of stage Tlc might have met the Hopkins pathology
criteria for indolent cancer. Under these circumstances, the
number of enrollment and those opting for AS suggests high
motivation of participants in this study.

PSADT assessed with four serial measurements for 6
months was used as the primary endpoint in this study,
although it was a surrogate for survival endpoint. In the
calculating PSADT, one critical issue to be solved is how we
should handle unnatural surges possibly due to prostate
inflammation. Particularly, the number of PSA determinants
was relatively small; the influence of measurement error upon
estimation of PSADT would be strong. In this study,
there was fortunately no unnatural increase in PSA during the
initial 6-month evaluation, which might have influence on the
primary endpoint. As to the point estimate of ‘%PSADT >
2y’, it was expected to be >80% when this study was
designed under the following backgrounds. In 43 untreated
cases including 15 non-organ-confined cancers at Stanford
University serics, 79% showed PSADT to be >2 years (7). In
48 Japanese untreated localized cancers (T1-3NOMO including
40% of Gleason score >7), 71% showed PSADT to be >2
years (13). Our previous retrospective study in 78 Japanese
untreated patients (TINOMO: 53, T2-3NOMO: 25) found that
91% showed PSADT >2 years (14). On the basis of these
retrospective studies, although all were small in size, we
expected ‘%PSADT > 2 y’ to be =80% for the validation of
the selection criteria because candidate patients with this
selection criteria harbored more favorable biopsy features than
those described earlier.

‘%PSADT > 2 y'did not reach 80%, and the selection cri-
teria were not validated. We, however, do not consider that
major revision of the selection criteria is needed. In the next
study, we rather consider that the primary endpoint should
be assessed after a longer period (=1 year) of observation,
Comparison of the 6-month PSADT with the 12-month
PSADT in the present AS patients strongly suggests the
possibility of overestimation as to PSADT estimated at 6
months. The Toronto AS experience demonstrated that the
optimal time to determine whether to start a definitive treat-
ment was 2.3 years after starting AS in most of the cases
(15,16). In D’ Amico et al.’s (17) PSA velocity study, most
of the cohort were followed for median of =5 years prior to
prostatectomy, but cancer-death rate at 7 years was only
1.75% in Gleason score <6 patients. These data warrant a
prospective study of AS in which 1-2 years are allowed for
observing PSA kinetics. It also remains undetermined
whether the critical point of recommendation to start
treatment should be PSADT <2 years or PSADT <3 years.
The Toronto AS program has recently revised the timing of
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treatment recommendation from PSADT <2 years to
PSADT <3 vears (16).

The present study demonstrates the limitation of the
current systematic biopsy with regard to select low-risk
cancers. The upgrading rate (19.7%) was slightly higher than
that (12.9%) seen in the Johns Hopkins series (18).
Under-estimation of biopsy has also been demonstrated in
the patients who chose RP immediately after registration.
These results indicate the necessity to incorporate re-biopsy
into AS program, although patients who opt for AS seem to
be reluctant to undergo re-biopsy.

The Scandinavian randomized trial did not indicate any
significant impairment of HR-QOL at 5 years in the watchful
waiting arm (19). Similarly, in the present study, any of the
SF-36 subscales was not impaired after 1 year of AS.
Although 54% of the patients left the AS program and
started therapy to the prostate with maximal observation of
4.5 years, 14% stopped AS due to aggravation of physical
condition unrelated to prostate cancer. In particular, it should
be noted that 7% of AS patients left AS due to voiding diffi-
culty caused by accompanying BPH.

In conclusion, the results obtained here together with
those in similar AS programs being conducted in North
America and Europe warrant a prospective analysis of AS
program in Japanese patients with modified protocol in
which selection criteria and primary endpoint are revised.
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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 micrometastatic 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 mera-analyses showed statistically 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 to 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+e], and the ACTS-GC rrial of adjuvant 5-1
monotherapy in Japan [5*#] have led to a new phase in
this field of study.

Because these studics 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 IB 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 to sur-
gery only (n = 275) or to surgery plus chemoradiotherapy
(m = 281). The adjuvant regimen consisted of 5-fluorouracil
(5-FU) (425 mg/m?) plus leucovorin (20 mg/m?) for § days,
followed by a total of 45-Gy radiation given for 5 weeks with
modified doses of 5-FU/leucovorin, 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 patients;
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 about 20% were in the cardia. Sixty-ninc
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 protocol had
recommended D2 lymphadenectomy, the majority under-
went limited resection (54% DO, 36% D1, 10% D2). With
a median follow-up of § 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 ( = 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 proceeded to surgery. Postoperative chemotherapy
was started in 137 patients and was completed in 104
patients (41.6% of the chemotherapy 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 NO 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 5-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 rrial

The eligibility criteria for the ACTS-GC trial included
stage 11 (excluding T1), IIIA, or I1IB 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 paticnts were registered
from 109 high-volume hospitals in Japan and were ran-
domly assigned to surgery only (n = 530) or to adjuvant
chemortherapy (n = 529). The chemotherapy consisted of
6-week cycles of 5-1 (an orally active fluoropyrimidine
[6-8]; 80 mg/m? for 4 wecks 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 tumors 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 a 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% in 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 between any studied variables.

Comparison of the Three Trials

Patient population

Curability

The patient population was essentially different between
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 without 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 trial, laparoscopy was listed as a
staging method but did not seem to have been employed
in many patients: in 28% of the patients assigned to
the surgery group, the operation 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-
chit from the treatment [11e].
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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%), but 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 rtrial, 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 starus
is available in 156 of 187 gastric cancer patients 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 metastasis were
not included in this calculation.

A notable eligibility criterion used in ACTS-GC was
the negarive 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
[13s], 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
bencfit 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 time of registration because a considerable propor-
tion had noncurarive, even unresectable, 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 between 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 adenccarcinoma of the lower csophagus in the last
3 of the 8 accrual years. Fourteen percent of the rumors
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 tumors [17].

Lymphadenectomy

In adjuvant trials, surgery does not draw much attention
because it is not a tested variable; rather it is a constant
thar is supposed to be the same or alike between the
compared arms. However, when the results of separate
studies are compared or combined for meta-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
scartered cancer cells, the difference of surgery does
not much matter. 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 poinrs,

In the ACTS-GC trial, great attention was given to the
quality assurance of surgery. Only high-volume centers par-
ticipated 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 lymphadenectomy [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 this 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 0116
Surgery group
3-year overall survival, % 41
3-year relapse-free survival, % k3
Chemof(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
N 701
25 59.6
44 801
40 722
0.75 0.68
0.66 0.62

*Three-year survival rates in MAGIC trial were not shown (Cunningham et al. [4++]). 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. [49]
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 “D1” 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
(between 1994 and 2002); therefore, surgeons participat-
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—adjuvant 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. Despite 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 the same.

There was a strikingly large difference in baseline
survival between 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 contribured 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 pivoral 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-FU/leucovorin [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 [11e].
Other chemotherapeutic regimens currently being evalu-
ated in combination with radiation include capecitabine
and oxaliplatin (SWOG-50425) [25].
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Study Country Patients, n  Disease Therapeutic modes
CALGB-80101 [24] USA 824 Stage Ib-IV MO Surgery + chemoradiation (RT + 5-FU/leucovorin)
vs surgery + chemoradiation (ECF)
MRC-ST03 [29] United 1100 Stage Ib—IV MO ECX + surgery + ECXvs ECX/bevacizumab +
Kingdom surgery + ECX/bevacizumab + bevacizumab
CRITICS [30] The 788 Stage Ib-IVaMO  ECC + surgery + ECC vs ECC + surgery +
Netherlands chemoradiation (RT + capecitabine/cisplatin)
CLASSIC [31] Korea 1024 Stage Il 1l Surgery vs surgery + capecitabine/oxaliplatin
SMC IRB [33] Korea 490 Stage Ib-IV MO Surgery + capecitabine/cisplatin vs surgery +
chemoradiation (RT + capecitabine/cisplatin)
SAMIT [34+] Japan 1480 T3-4, NO-2 Surgery + UFT vs surgery + 5-1 vs surgery +
paclitaxel + UFT vs surgery + paclitaxel + 5-1
JCOG 501 [36] Japan 316 Linitis plastica/large Surgery + 5-1 vs S-1/cisplatin + surgery + 5-1
ulcerative tumor
The ECC and ECX regimens same elements; however, because different trials use these agents in different doses o
the abbreviations have been set to match the original expressions used in the citation and/or trial registration.
5-FU—fluorouracil; ECC/ECX—epirubicin, cisplatin, capecitabine; ECF—epirubicin, 5-FU; RT—radiation therapy; UFT—tegafur-uracil.
Studies in Europe is an international study involving institutions in China

The results of a French neoadjuvant randomized con-
trolled trial were presented at 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 berween 1995 and 2003. The chemotherapy
group received two to three courses of 5-FUlcisplatin
before surgery, whereas the surgery group immediately
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 details is awaited, this can be considered
supportive evidence for the MAGIC rrial.

The ECF regimen is now undergoing modifications,
as the UK Narional 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-ST03), the 5-FU component of ECF is substi-
tuted by capecitabine (ECX). The perioperative ECX is
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

and Taiwan, and would be the last large-scale randomized
controlled trial with a control arm of surgery alone (as fur-
ther discussed in the Future Perspectives section). Adjuvant
chemoradiotherapy is being evaluated in the Samsung Medi-
cal Center (Seoul, 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 results suggested the survival benefic
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 trial, adjuvant S-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 evaluating the sequential
use of paclitaxel and S-1 or oral UFT (tegafur-uracil)
for T3/T4 gastric cancer in a 2 x 2 facrorial 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 §-1 alone was proven for advanced gastric cancer [35],
a phase 2 trial is under way to confirm the feasibility of
adjuvant $-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 5-1/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 trials 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 targeting agents.

In the West, the American principle of adjuvant
chemoradiation and European principle of perioperative
chemotherapy will certainly merge in the near future
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 criteria 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 awaited, but from a different standpoint. In the
INT 0116 and MAGIC trials, the S-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 roxicity are desirable, and
in this regard, oral S-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 I1Ib and IV tumors (International
Union Against Cancer’s TNM [tumor, node, metastasis]
staging) was 30.5% and 9.9%, respectively; for resecred
linitis plastica tumors, it was 16.2% [374]. 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, (neo)adjuvant
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 accurare 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 benefits 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.
Rescarch 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 Oxaliplatin 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 §-1 in RCT in the Treatment of Stomach Cancer;
SWOG—Southwest Oncology Group.
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