were observed, whereas those toxicities were infrequent (2.0%,
4.0%, respectively) in the S-1 arm. Common grade 1-4
adverse events were liver dysfunction (AST, ALT, ALP, and
total bilirubin), fatigue, and anorexia in both arms, whereas
grade 3 or 4 symptomatic toxicities were infrequent in both
arms. One patient in the GS arm died as a result of pneumoni-
tis 13 days after the last dose of the study drug (S-1), and
another patient in the GS arm died from myocardial infarction
the day after the last dose of the study drug (S-1), and these
were judged to be TRD. Reported serious adverse events are:
TRD in the above two patients and grade 4 hyponatremia in
one patient (GS arm); grade 4 acute myocardial infarction in
one patient (S-1 arm); and grade 4 AST elevation in one
patient (S-1 arm).

Efficacy. At the data cut-off point, 74 (73.3%) deaths had
been recorded. The median survival time of the patients
assigned to the GS arm was 12.5 (95% confidence interval
[CI], 9.0-15.4) months, whereas that of the patients assigned
to the S-1 arm was 9.0 (95% CI, 7.3-12.7) months (hazard
ratio, 0.859; 95% CI, 0.543-1.360; P = 0.52). One-year sur-
vival was 52.9% in the GS arm and 40.0% in the S-1 arm
(Fig. 2). In the subgroup analysis, the survival of the patients
with GB cancer tended to be worse than that of the patients
with non-GB cancer in both arms. The survival of the patients
with recurrent disease tended to be better than that for the
patients with stage II/IIl or IV disease in both treatment arms
(Table 3).

Median progression-free survival was 7.1 (95% CI, 5.7-8.6)
months in the GS arm and 4.2 (95% CI, 2.5-5.0) months in
the S-1 arm (Fig. 3; hazard ratio, 0.437; 95% CI, 0.286-0.669;
P < 0.0001).

Overall survival
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0 3 6 9 12 15 18 21 24 27

Time (months)
Fig. 2. Kaplan-Meier curves for overall survival in the randomized

phase Il study of gemcitabine plus S-1 combination therapy (GS) versus
S-1 alone in patients with advanced biliary tract cancer.

Table 3. Median survival time by stratification factor in patients
with advanced biliary tract cancer treated with gemcitabine plus S-1
combination therapy (GS) or S-1 alone

GS S-1 Total
Tumor site
GB (n = 38) 11.7 (6.3-13.9) 6.5(3.6-8.0) 7.9 (6.3-11.1)
Non-GB (n = 63) 15.0 (7.7-20.6) 14.3 (8.0-23.3) 15.0 (9.9-20.6)
Stage
Stage ll, Il (n = 15) 13.0 (5.9-NE) 14.3 (2.1-NE)  13.9 (7.3-NE)
Stage IV (n = 61) 10.6 (6.3-15.4) 7.5(5.6-10.0) 8.0 (6.9-10.6)

Recurrence (n = 25) 19.1 (7.6-NE)  17.0 (6.2-21.3) 17.0 (11.7-21.3)

Data are shown as the median (95% confidence interval). GB, gall-
bladder; NE, not estimable.
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Fig. 3. Kaplan-Meier curves for progression-free survival in the ran-
domized phase Il study of gemcitabine plus S-1 combination therapy
(GS) versus S-1 alone in patients with advanced biliary tract cancer.

Among the patients with measurable lesions, the response
rates were 36.4% (16/44) in the GS arm and 17.4% (8/46) in
the S-1 arm. The response rates for the patients with GB carci-
nomas were 12.5% (2/16) in the GS arm and 16.7% (3/18) in
the S-1 arm. The response rates for patients with non-GB
carcinomas were 50% (14/28) in the GS arm and 17.9% (5/28)
in the S-1 arm.

Twenty-five patients (49%) in the GS arm received second-
line chemotherapy containing S-1 monotherapy (seven
patients), gemcitabine monotherapy (six patients), GC therapy
(seven patients), and other regimen (five patients). In the S-1
arm, 39 (78%) patients received second-line chemotherapy
containing gemcitabine monotherapy (33 patients), GC therapy
(one patient), GS therapy (one patient) and other regimen (four
patients).

Discussion

The aim of this randomized phase II trial was to select the
test arm regimen for a subsequent phase III trial. The fre-
quency of toxicity was expected to be higher in the GS arm
than in the S-1 arm, but we expected that the frequency of
serious adverse events would be almost equivalent. Therefore,
we decided to select the more promising regimen based on
efficacy, namely, l-year survival, as long as the levels of
severe toxicity did not differ markedly between the two arms.
In this study, the GS arm showed a higher 1-year survival
than the S-1 arm. Furthermore, other measures of efficacy in
the GS arm, such as the response rate, overall survival, and
progression-free survival, were also better than those obtained
in the S-1 arm.

Although hematological toxicities tended to be more fre-
quent in the GS arm than in the S-1 arm, most toxicities in
both arms were tolerable and reversible. Serious adverse events
occurred in 7.8% in the GS arm and in 6.0% in the S-1 arm,
and two patients in the GS arm experienced TRDs. The fre-
quency of serious adverse events was almost equivalent, as
expected. However, these findings should be noted carefully in
subsequent phase III trials.

In this study, we stratified the patients into those with GB
cancer and those with other BTCs. Gallbladder cancer has
been recognized to have a poorer survival outcome.®!417 Ag
shown in Table 3, the patients with GB cancer had a shorter
survival than those with other BTCs, consistent with the find-
ings of previous reports. Importantly, despite the dismal clini-
cal outcomes of GB cancer patients, the median survival
times of the patients with GB cancer was much better in the
GS arm (11.7 months) than in the S-1 arm (6.5 months) in

doi: 10.1111/cas.12218
© 2013 Japanese Cancer Association



Table 4. Clinical trials of gemcitabine plus S-1 (GS) therapy or gemcitabine plus cisplatin {GC) combination therapy for patients with advanced biliary tract cancer

Morizane et al.

Grade 1-4
Anorexia (%)

Grade 1-4
Vomiting (%)

Grade 1-4
Nausea (%)

Grade 3/4
Neutropenia (%)

Median OS
(months)

Median PFS
(TTP), months

RR (%)

No. of
patients

Cycle
(days)

~ 2
(mg/m?) S-1 (mg/m*/day)

Gemcitabine

GS therapy

23.0

9.0
4.0

34.0 26.0

11.6

5.9
NA
7.1

34
30
36

35

28

1000 (days 1, 15) 80 (days 1-14)

Sasaki et al.

28.0

56.0 20.0

12.7

25

21

1000 (days 1, 8) 60 (days 1-14)

Kanai et al.

13.7 51.0

60.8 35.3

12,5

51

60 (days 1-14)

1000 (days 1, 8)

Current study

Cisplatin
(mg/m?)

(mg/m?)

Gemcitabine

GC therapy

48.8 80.5

68.3

56.1

5.8 1.2

42 20

21

25 (days 1, 8)

1000 (days 1, 8)

BT22

(GC regimen)

ABC-02

NA NA

NA

8.0 1.7 25.3

26

204

21

25 (days 1, 8)

1000 (days 1, 8)

(GC regimen)

NA, not available; OS, overall survival; PFS, progression-free survival; RR, response rate; TTP, time to progression.

the present trial as well, concurring with previous
reports.®

Another stratification factor used in this study was the clin-
ical stage (Il or I versus IV or recurrent). Locally advanced
or metastatic cancer, the stratification factor used in the
ABC-01 and ABC-02 studies,”'® has been shown to affect
the OS of patients with advanced BTC."® However, there is
no consensus as to whether recurrent disease should be classi-
fied as locally advanced disease or metastatic disease or
should be an isolated disease entity. In this study, the patients
with recurrent disease had more favorable overall survival
than those with stage IV disease and even those with stage II
/1. However, because of the limited number of patients in
these subgroup analyses, the results should be viewed with
caution.

When compared to the GC regimen (the current standard)
in the BT22 study, the incidence of symptomatic gastrointesti-
nal toxicities such as nausea (68.3% vs 35.3%), vomiting
(48.8% vs 13.7%), and appetite loss (80.5% vs 51%) were
lower for the GS regimen. Similar favorable gastrointestinal
toxicity profiles were also observed in two previous phase II
studies of GS regimens (Table 4), although the treatment
schedule and dosage were different from those in the current
study. "% Additionally, although the GC regimen requires
an infusion time including hydration before and after cisplatin
administration (typically over 3 h), the GS regimen requires a
30-min infusion only for gemcitabine administration. There-
fore, the GS regimen may be a more convenient regimen for
patients, compared with the GC regimen. Additionally, the
median survival (12.5 vs 11.2 months), progression-free sur-
vival (7.1 vs 5.8 months), and response rate (36.4% vs 19.5%)
of the GS arm in the current study were better than those of
the GC arm in the BT22 study, and similar efficacy was also
observed in the abovementioned two previous phase II stud-
ies. "% However, such cross-study comparisons have limita-
tions because meaningful selection biases may affect those
results.

In summary, the l-year survival, which was the primary
end-point of the present study, was superior in the GS arm
than in the S-1 arm. The overall survival, progression-free sur-
vival, and response rate were also superior in the GS arm than
in the S-1 arm, and most of the toxicities in both arms were
tolerable and reversible. We concluded that the GS regimen
would be more promising for a subsequent phase III trial. Our
new phase I trial comparing the GS and GC regimens
(JCOGI1113) is now ongoing.
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Abstract

Background Two randomized phase I trials of first-line
chemotherapy for advanced gastric cancer (JCOG9205 and
JCOG9912) conducted by the Japan Clinical Oncology
Group used S-fluorouracil continuous infusion (5-FUci) as
the control arm. New active agents (e.g., S-1, irinotecan,
and taxanes) were introduced as second-line chemotherapy
in the late 1990s after JCOG9205. This combined analysis
evaluated whether patients in the 5-FUci arm of JCOG9912
exhibited better survival after adjusting for baseline factors
and also investigated the cause of survival prolongation.
Patients and methods 'The subjects were patients assigned
to the 5-FUci arms who met the eligibility criteria of both
JCOG9205 and JCOG9912. Overall survival (OS), time to
treatment failure (TTF), and survival after treatment failure
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in the first-line chemotherapy (OS-TTF) were compared
after adjusting baseline characteristics using the Cox pro-
portional hazard model. Second-line chemotherapy details
were also reviewed.

Results The combined analysis included 89 and 230
patients in JCOG9205 and JCOG9912, respectively. After
adjusting baseline characteristics, TTF was similar between
groups (HR 0.95; 95 % CI, 0.73-1.26). However, both OS
(HR, 0.74; 95 % CI, 0.56-0.99) and OS-TTF (HR, 0.76;
95 % CI, 0.57-1.01) were longer in JCOG9912. More
patients in JCOG9912 received second-line chemotherapy
(83 vs. 52 %) with new drugs (77 vs. 10 %) than in
JCOGY9205. OS-TTF was substantially prolonged in
patients who received second-line chemotherapy (HR,
0.66; 95 % CI, 0.46-0.95).

Conclusion OS and OS-TTF were longer in JCOG9912
than JCOG9205. Second-line chemotherapy with new
drugs is a potential reason for the observed prolongation of
survival.

Keywords Gastric cancer - Post-treatment failure
survival - Second-line chemotherapy

Introduction

Although advanced gastric cancer (AGC) cannot be cured
by systemic chemotherapy, some randomized controlled
trials [1-3] and meta-analyses [4] demonstrate a survival
benefit for first-line chemotherapy compared to best sup-
portive care alone. The survival benefit attributable to
second-line chemotherapy was unclear until recently [5].
However, two randomized trials comparing second-line
chemotherapy and best supportive care have demonstrated
the survival benefit of second-line chemotherapy [6, 7].



Impact of second-line CX for gastric cancer

523

Two randomized phase III trials of first-line chemo-
therapy for AGC [i.e., Japan Clinical Oncology Group
(JCOG) 9205 and JCOGY9912] conducted by the ICOG
involved 5-fluorouracil continuous infusion (5-FUci) as the
control arm. In JCOG9205, a combination of 5-FU plus
cisplatin did not confer a survival benefit over 5-FUci
alone; 5-FUci was regarded as standard chemotherapy in
the 1990s [&]. Thereafter, monotherapy with S-1 exhibited
non-inferiority to 5-FUci in JCOGY912 in the 2000s [©].
When these two trials are compared directly, the survival
of the 5-FUci arm in JCOG9912 is longer than that in
JCOGY9205 [median survival times: 7.1 months (95 %
confidence interval (CI), 5.8-8.2) vs. 10.8 months (95 %
CI, 8.9-12.0), respectively].

The periods of patient accrual for JCOG9205 and
JCOGY912 were 1992-1997 and 2000-2006, respectively.
In Japan, after some new active agents such as S-1, irino-
tecan, paclitaxel, and docetaxel were approved for AGC in
the late 1990s [10-14], they have been used not only in
first-line chemotherapy but in second-line chemotherapy as
well. The proportions of patients in the 5-FUci arms in
JCOGY205 and JCOGY912 who received second-line
chemotherapy were 53 and 78 %, respectively. It is spec-
ulated that second-line chemotherapy might have contrib-
uted to the prolongation of overall sarvival (OS) in
JCOG9912 compared to JCOG9205.

However, survival is possibly affected by other factors
including baseline factors. Furthermore, the details of
regimens employed as second-line chemotherapy have not
been reviewed in either trial. Therefore, it is necessary to
adjust the patient backgrounds of JCOG9205 and
JCOGY9912 to assess the influence of second-line chemo-
therapy on survival.

This combined analysis evaluated whether patients in
the 5-FUci arm of JCOG9912 exhibited better survival
even after adjusting the baseline factors of patients who
met the common eligibility criteria. If survival prolonga-
tion was evident, we aimed to investigate the underlying
causes of survival prolongation.

Patients and methods
Patient population

The subjects in this combined analysis were the patients
assigned to the 5-FUci arms in JCOG9205 (V¥ = 105) and
JCOGY912 (N == 234). The subjects were selected
according to the following eligibility criteria of common to
both trials: histologically confirmed unresectable or recur-
rent gastric adenocarcinoma; adequate self-supported
nutrition intake; age 20-75 years; ECOG performance
status 0, 1, or 2; no history of chemotherapy or

radiotherapy; preserved organ functions; and written
informed consent. Patients with intestinal stenosis, who
were eligible in JCOG9205 but not JCOG9912, and those
with a history of adjuvant chemotherapy, who were eligible
in JCOG9912 but not JCOG2035, were excluded from this
study.

In both trials, the protocol treatment was continuous
infusion of 5-FU (800 mg m™2 day™") from day 1 to 5
repeated every 4 weeks until progressive disease or
unacceptable toxicity was observed. The tumor response
was evaluated by computed tomography and endoscopy
every 4 and 8 weeks in JCOG9205 and JCOGY9912,
respectively.

The study protocol of this ad hoc combined analysis was
approved by the Protocol Review Committee of the JCOG
as well as the institutional review boards at the institutions
of the study chair and study coordinator in compliance with
the Japanese Ethical Guidelines for Clinical Studies.

Statistical analysis

The study endpoints were OS, time to treatment failure
(TTF), survival after treatment failure (OS-TTF), the pro-
portions of patients who received second-line chemother-
apy, and the type of treatment regimens of second-line
chemotherapy.

OS was counted from the date of randomization to the
date of death from any cause or was censored at the date
of the last follow-up for surviving patients. TTF was
defined as the period from the date of randomization to
the date of off-treatment from any cause (e.g., death,
documentation of disease progression, adverse event, or
patient refusal) or was censored at the date of last fol-
low-up for surviving patients on treatment. OS-TTF was
calculated by subtracting TTF from OS in each patient
or censored in case of survival. OS-TTF was counted as
0 if the protocol treatment (i.e., first-line chemotherapy)
was terminated because of death. OS, TTF, and OS-TTF
were compared between JCOG9205 and JCOG9912
using the Cox proportional hazard model after adjusting
the following baseline factors: age (<65 vs. >65 years),
sex (male vs. female), performance status (PS, 0-2),
macroscopic type (0-5) [15], histological type (intestinal
vs. diffuse) [16], prior gastrectomy (4 vs. —), target
lesion (4 vs. —), peritoneal metastasis (+ vs. —), and
number of metastatic sites (0-2). Prognostic factors for
OS-TTF were also analyzed using the Cox proportional
hazard model. For Cox regression analysis, all variables
were treated as categorical variables.

OS, TTF, and OS-TTF were estimated using the
Kaplan—Meier method. All analyses were carried out
with SAS release 9.1 (SAS Institute, Cary, NC, USA).

@_ Springer
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Results
Patients

The study schema is shown in Fig. 1. There were 105 and
234 patients assigned to the 5-FUci arms in JCOG9205 and
JCOGY9912, respectively. Sixteen and 4 patients in
JCOGY205 and JCOGY912 were excluded from this com-
bined analysis because they did not meet the eligibility
criteria or had missing data. Finally, 319 patients, 89 from
JCOGO205 and 230 from JCOGY912, were included in the
combined analysis.

The patients’ baseline characteristics are shown in
Table 1. JCOG9912 contained more patients >65 years
old, with better PS, and fewer metastatic sites and fewer
patients with peritoneal metastasis compared to
JCOG9205. Thus, there appear to be substantial differences
in patient background between JCOG9205 and JCOG9912.

Reasons for treatment failure and second-line
chemotherapy

The reasons for treatment failure in both trials were similar:
disease progression or death in 84 % (disease progression,
68; death, 7/89) and 86 % (disease progression, 197; death,
1/230) in JCOG9205 and JCOGY912, respectively.
Second-line chemotherapy is summarized in Table 2. A
greater proportion of patients received second-line che-
motherapy in JCOG9912 than JCOG9205 [83 % (190/230)
vs. 52 % (46/89), respectively]. The drugs used in second-
line chemotherapy largely differed between JCOG9205 and
JCOGY9912. In JCOGY912, regimens containing new-gen-
eration drugs (e.g., irinotecan, paclitaxel, docetaxel, and
S-1) were used as second-line chemotherapy in 178/190

JCOGY205
105 assigned 5-FUci ’

patients (94 %). On the other hand, only 9/46 (20 %)
patients received new-generation drugs in JCOG9205.

OS and OS-TTF

TTF adjusted by the Cox model did not differ significantly
between trials [adjusted hazard ratio (HR), 0.95; 95 % CI,
0.73-1.26]. However, both OS (adjusted HR, 0.74; 95 %
CI, 0.56-0.99) and OS-TTF (adjusted HR, 0.76; 95 % CI,
0.57-1.01) were longer in JCOG9912 (Fig. 2a—c).

Subgroup analyses by second-line chemotherapy are
shown in Fig. 3. Among the patients with second-line
chemotherapy, OS-TTF was remarkably longer in
JCOGY912 than JCOG9205 (adjusted HR, 0.66; 95 % CI,
0.46-0.95). On the other hand, among the patients who did
not receive second-line chemotherapy, OS-TTF was longer
in JCOG9205 than JCOG9912 (adjusted HR, 1.37; 95 %
CI, 0.74-2.53).

Multivariate analysis was performed to determine the
prognostic factors for OS-TTF. PS (p < 0.001), gastrec-
tomy (p = 0.031), peritoneal metastasis (p = 0.015), and
number of metastatic sites (p = 0.011) were selected as the
prognostic factors for OS-TTF (Table 3).

Discussion

Even after selecting patients on the basis of common eli-
gibility criteria and adjusting baseline factors, the OS
(adjusted HR, 0.74; 95 % CI, 0.56-0.99) and OS-TTF
(adjusted HR, 0.76; 95 % CI, 0.57-1.01) of the 5-FUci arm
was longer in JCOG9912 than JCOG9205.

We tried to align the two groups as much as possible to
maximize comparability. Only the patients from the 5-FUci

JCOGY912

|

234 assigned 5-FUci

|

Patients meeting common eligibility criteria were selected.

9 with intestinal stenosis

: were excluded

1 with adjuvant Cx
was excluded

Patients with all baseline fa

7 were excluded because

of missing data

3 were excluded i
because of missing data | i

—

L 89 were analyzed ]

|

230 were analyzed

Fig. 1 Study profile. The baseline factors used in this study were age, sex, PS, macroscopic type, histological type, gastrectomy, target lesion,

peritoneal metastasis, and number of metastatic sites. Cx chemotherapy
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Table 1 Patient characteristics

Table 2 Second-line chemotherapy

JCOGI9205 JCOGY9912 p value®
No. of patients 89 % 230 %
Age (years)
Median (range) 63 (27-75) 63 (24-75) 04
<65 52 58 119 52 006
>65 37 42 111 48
Sex
Male 63 71 172 75 048
Female 26 29 58 25
pS®
0 41 46 149 65 <0001
i 33 37 78 34
2 15 17 3 1
Macroscopic type®
0 0 2 075
1 5 6 8 4
2 20 22 53 23
3 45 51 120 52
4 17 19 40 17
5 2 2 4 2
Histological type
Intestinal 45 5t 110 48 071
Diffuse 44 49 120 52
Gastrectomy
— 69 78 161 70 021
+ 20 22 69 30
Target lesions '
- 20 22 59 26 0.66
+ 69 78 171 74
Peritoneal metastasis
- 76 85 143 62  <.0001
+ 13 15 87 38
Number of metastatic sites
0 0 0 2 1 0.06
1 51 57 100 43
>2 38 43 128 56

* All p values are two sided. The Wilcoxon rank-sum test was used to
analyze continuous variables, and Fisher’s exact test was used to
analyze categorical data

> PS was evaluated at treatment initiation in JCOG9205 and at reg-
istration in JCOG9912

¢ Japanese Classification of Gastric Carcinoma

arms meeting the common eligibility criteria of both trials
were analyzed, and baseline characteristics were adjusted
in multivariate analysis. In addition, both trials were con-
ducted by the same study group. The results show that TTF
(adjusted HR, 0.95; 95 % CI, 0.73-1.26) and the reasons
for treatment discontinuation did not differ between trials.
This finding indicates that the impact of the first-line

Second-line chemotherapy JCOG9205 JCOG9912
+ 46 51.7 % 190 82.6 %
PTX, DTX, irinotecan, or 9 10.1 % 178 774 %
S-1-containing regimen
PTX/DTX containing 2 60
Irinotecan containing 6 100
S-1 containing 1 29
Other 37 41.6 % 12 52 %
5-FUMTX 25 7
5-FU/CDDP 6 0
Other 6 3
- 39 438 % 35 152 %
Unknown 4 4.5 % 5 2.2 %

PTX paclitaxel, DTX docetaxel, CDDP cisplatin, MTX methotrexate

chemotherapy with 5-FUci on OS might be comparable
between the two trials.

To evaluate the effect of second-line chemotherapy, it
would be ideal to estimate the time from the start of sec-
ond-line chemotherapy to death. However, because we did
not collect the start date of second-line chemotherapy in
the case report form, we adopted OS-TTF as the endpoint.
Survival post progression is another endpoint sometimes
used to evaluate the effect of second-line chemotherapy.
However, protocol treatment is sometimes terminated for
reasons other than progression. Moreover, second-line
chemotherapy is started before progression. Therefore, we
considered OS-TTF to be a more suitable surrogate of the
time from the start of second-line chemotherapy than sur-
vival post progression.

The present comparison between the two trials per-
formed in different decades is considered to contain
some bias. There have been many changes in patient
management during this time, leading to better survival
in the recent trial. Considering OS was longer in
JCOGY9912 than JCOGH205, even though TTF did not
differ between trials, it can be speculated that patient
management after treatment failure might have changed
in the era of JCOGY9912 compared to that of JCOG9205.
One of the major changes that occurred was the avail-
ability of antitumor drugs in second-line chemotherapy.
A greater proportion of patients received second-line
chemotherapy in JCOG9912 than JCOG9205 (83 vs.
52 %, respectively) (Table 2). In particular, new-genera-
tion drugs (e.g., irinotecan, paclitaxel, docetaxel, and
S-1) were used more frequently in JCOG9912 than
JCOGO205 (77 vs. 10 %, respectively). Moreover, the
improvements in OS and OS-TTF from JCOG9205 to
JCOGY9912 were only observed in the subset of patients
who received second-line chemotherapy (HR, 0.66; 95 %
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Fig. 2 Overall survival (OS)
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CI, 0.46-0.95) (Fig. 3). These results suggest second-line
chemotherapy with new-generation drugs might have
contributed to survival prolongation. Kawakami et al.
[17] reported the post-progression survival (PPS) of AGC
is significantly longer in trials published in 2006 or later
than in those published before 2005 published trials
(5.34 vs. 3.74 months, p = 0.001). The present results
corroborate these previous results, further indicating the
increasing availability of active drugs in subsequent
therapies is a potential reason for the observed survival
prolongation.
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As mentioned in the Introduction, the survival benefit
attributable to second-line chemotherapy was unclear
until recently [5]. However, two randomized trials
compared second-line chemotherapy and best supportive
care in AGC (6, 7). The first trial compared best sup-
portive care with irinotecan monotherapy [6]. Irinotecan-
treated patients had significantly longer survival (median
survival time, 4.0 vs. 2.4 months for patients receiving
best supportive care alone; HR, 0.48; 95 % CI,
0.25-0.92). These results suggest second-line chemo-
therapy with irinotecan confers a survival benefit.



Impact of second-line CX for gastric cancer 527
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Table 3 Mutivariate analysis of survival after treatment failure

HR 95 % CI p value

Trial

JCOGY912 (vs. JCOGI205) 0.76 0.57-1.01 0.06
Age (years)

>65 (vs. <64) 1.04 0.82-1.31 0.77
Sex

Male (vs. female) 0.84 0.63-1.10 0.20
Performance status (PS)

PS1 (vs. 0) 1.51 1.17-1.95 <0.0001

PS2 (vs. 0) 3.67 2.11-6.37
Macroscopic type

1 (vs. 0) 0.61 0.20-1.85 0.63

2 (vs. 0) 0.53 0.21-1.37

3 (vs. 0) 0.67 0.27-1.69

4 (vs. 0) 0.61 0.23-1.64

5 (vs. 0) 0.54 0.15-1.95
Histological type

Intestinal (vs. diffuse) 0.97 0.76-1.24 0.78
Gastrectomy

+ (vs. =) 0.73 0.55-0.97 0.03
Target lesions

+ (vs. =) 1.08 0.80-1.47 0.61
Peritoneal metastasis

+ (vs. =) 0.70 0.52-0.93 0.01
Number of metastatic sites

1 (vs. 0) 224 0.30-16.8 0.01

>2 (vs. 0) 3.26 0.43-24.9

However, the study was terminated early because of poor
accrual. The second study, which compared treatment
with irinotecan or docetaxel to best supportive care, also
showed a survival benefit of second-line chemotherapy
compared to best supportive care (median survival time,
5.3 vs. 3.8 months for patients receiving best supportive
care alone; HR, 0.66; 95 % CI, 0.49-0.89) [7]. This
result is currently the only evidence from a completed
randomized trial justifying the use of second-line che-
motherapy for AGC. Besides these two studies, the
present results provide additional evidence supporting a
survival benefit of second-line chemotherapy in AGC.

The present combined analysis has some limitations.
There may be some other reasons for the prolongation of
post-treatment failure survival in this analysis, including
better general condition at treatment failure in JCOG9912,
recent advances in supportive care, lead-time bias of
diagnosis of metastasis, and unidentified baseline factors in
first-line chemotherapy; however, these factors could not
be adjusted in the analysis. In particular, prognostic factors
at the failure of first-line chemotherapy that could strongly
influence survival after treatment failure, such as PS, were
not collected in either trial.

At present, regional differences in clinical outcomes
between Asian and Western countries are major obstacles
for conducting global trials for AGC [18]. Although better
survival in Asian countries is considered to be mainly the
result of a higher proportion of patients who receive sec-
ond-line chemotherapy than in Western countries, the true
reason for this difference remains unknown [19]. The
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”

present study suggests “PS,” “gastrectomy,” “peritoneal
metastasis,” and “number of metastatic sites” are strongly
associated with OS-TTF. These factors are well-known
prognostic factors for OS in advanced gastric cancer
patients undergoing first-line chemotherapy. Patient con-
dition before both first- and second-line chemotherapy is
speculated to substantially impact OS-TTF as well as OS.
Therefore, when comparing OS and OS-TF among various
regions, the aforementioned patient background charac-
teristics should be considered in addition to second-line
chemotherapy. Moreover, collecting the data of prognostic
factors at the time of treatment failure is recommended in
future trials to clarify the effect of survival after treatment
failure.

In conclusion, the longer OS and OS-TTF in JCOG9912
than in JCOG9205, even after adjusting for baseline char-
acteristics, suggest the increasing availability of active
drugs (e.g., irinotecan, taxanes, etc.) in subsequent thera-
pies is a potential reason for the observed survival
prolongation.
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Postoperative morbidity and mortality after mesorectal
excision with and without lateral lymph node dissection for
clinical stage Il or stage Il lower rectal cancer (JC0G0212):
results from a multicentre, randomised controlled,
non-inferiority trial

Shin Fujita, Takayuki Akasu, Junki Mizusawa, Norio Saito, Yusuke Kinugasa, Yukihide Kanemitsu, Masayuki Ohue, Shoichi Fujii, Manabu Shiozawa,
Takashi Yamaguchi, Yoshihiro Moriya, on behalf of the Colorectal Cancer Study Group of Japan Clinical Oncology Group

Summary

Background Mesorectal excision is the international standard surgical procedure for lower rectal cancer. However, lateral
pelvic lymph node metastasis occasionally occurs in patients with clinical stage II or stage III rectal cancer, and therefore
mesorectal excision with lateral lymph node dissection is the standard procedure in Japan. We did a randomised
controlled trial to confirm that the results of mesorectal excision alone are not inferior to those of mesorectal excision
with lateral lymph node dissection.

Methods This study was undertaken at 33 major hospitals in Japan. Eligibility criteria included histologically proven
rectal cancer of clinical stage II or stage III, with the main lesion located in the rectum with the lower margin below the
peritoneal reflection, and no lateral pelvic lymph node enlargement. After surgeons had confirmed macroscopic RO
resection by mesorectal excision, patients were intraoperatively randomised to mesorectal excision alone or with lateral
lymph node dissection. The groups were balanced by a minimisation method according to clinical N staging (NO or
N1, 2), sex, and institution. Allocated procedure was not masked to investigators or patients. This study is now in the
follow-up stage. The primary endpoint is relapse-free survival and will be reported after the primary analysis planned for
2015. Here, we compare operation time, blood loss, postoperative morbidity (grade 3 or 4), and hospital mortality between
the two groups. Analysis was by intention-to-treat. This trial is registered with ClinicalTrials.gov, number NCT00190541.

Findings 351 patients were randomly assigned to mesoretcal excision with lateral lymph node dissection and 350 to
mesorectal excision alone, between June 11, 2003, and Aug 6, 2010. One patient in the mesorectal excision alone
group underwent lateral lymph node dissection, but was analysed in their assigned group. Operation time was
significantly longer in the mesorectal excision with lateral lymph node dissection group (median 360 min, IQR
296-429) than in the mesorectal excision alone group (254 min, 210-307, p<0-0001). Blood loss was significantly
higher in the mesorectal excision with lateral lymph node dissection group (576 mL, IQR 352-900) than in the
mesorectal excision alone group (337 mL, 170-566; p<0-0001). 26 (7%) patients in the mesorectal excision with lateral
lymph node dissection group had lateral pelvic lymph node metastasis. Grade 3—4 postoperative complications
occurred in 76 (22%) patients in the mesorectal excision with lateral lymph node dissection group and 56 (16%)
patients in the mesorectal excision alone group. The most common grade 3 or 4 postoperative complication was
anastomotic leakage (18 [6%)] patients in the mesorectal excision with lateral lymph node dissection group vs 13 [5%]
in the mesorectal excision alone group; p=0-46). One patient in the mesorectal excision with lateral lymph node
dissection group died of anastomotic leakage followed by sepsis.

Interpretation Mesorectal excision with lateral lymph node dissection required a significantly longer operation time and
resulted in significantly greater blood loss than mesorectal excision alone. The primary analysis will help to show whether

or not mesorectal excision alone is non-inferior to mesorectal excision with lateral lymph node dissection.

Funding National Cancer Center, Ministry of Health, Labour and Welfare of Japan.

Introduction

Total mesorectal excision or mesorectal excision, in which
at least a clear margin of 4 cm of the attached mesorectum
distal to the tumour is resected, is the international
standard surgical procedure for rectal cancer because it
has a lower rate of associated local recurrence and higher
rate of patient survival than conventional surgery.”

However, metastasis to lateral pelvic lymph nodes
occasionally occurs in patients with clinical stage II or
stage IIT lower rectal cancer, the lower margin of which is
located at or below the peritoneal reflection.

The incidence of lateral pelvic lymph node metastasis
from lower rectal cancer is about 15%, and mesorectal
excision with lateral lymph node dissection has been the
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standard procedure for patients with lower rectal cancer in
Japan** since it was introduced in the 1970s. Pelvic
autonomic nerve-sparing lateral lymph node dissection
has been developed and refined since in the mid-1980s.” If
metastatic lymph node metastases are not dissected, local
or systemic recurrence can develop.** However, the
incidence of local recurrence in patients with rectal cancer
who undergo total mesorectal excision or mesorectal
excision without lateral lymph node dissection at major
hospitals in Europe and North America is reported to be
less than 10%.>" Although this incidence is much the
same as the rate for patients undergoing standard
treatment in major hospitals in Japan,** comparison is
difficult because of differences in the backgrounds of
patients.

The difficulty of comparison between different proced-
ures in distinct populations prompted us to assess the
survival benefit, local control, operative complications, and
sexual and urinary function of patients with rectal cancer
undergoing mesorectal excision alone or with lateral
lymph node dissection in a randomised controlled trial in
major hospitals in Japan. The study aims to determine
whether or not mesorectal excision alone is non-inferior to
mesorectal excision with lateral lymph node dissection in
terms of efficacy. The primary analysis is planned for 2015,
and this study is now in the follow-up stage. In this report,
we present the data obtained so far for operation time,
blood loss, and postoperative morbidity (grade 3 or 4) and
mortality. Further analyses of urinary and sexual function
are underway and will be reported at a later date.

Methods

Study design and participants

Preoperative inclusion criteria were histologically
confirmed adenocarcinoma of clinical stage II or III (as
determined by digital rectal examination, CT or MRI, and
endoscopy); main lesion of tumour located in the rectum,
with the lower tumour margin below peritoneal reflection;
no extramesorectal lymph node enlargement (ie, lymph
nodes with a short-axis diameter of less than 10 mm shown
by CT scan or MRI is not regarded as lymph node
enlargement); and no invasion to other organs. Eligible
patients were aged between 20 and 75 years with
performance status 0 or 1and no history of chemotherapy,
pelvic surgery, or radiation. Intraoperative inclusion
criteria were completed mesorectal excision, confirmation
that the main lesion of the tumour was located in the
rectum, with the lower tumour margin below peritoneal
reflection, and macroscopic RO (ie, no residual tumour)
after the mesorectal excision. Exclusion criteria were
synchronous or metachronous (within 5 years)
malignancies other than carcinoma in situ or mucosal
carcinoma, pregnancy or breastfeeding in women, or a
psychological disorder or severe mental illness. Patients
undergoing treatment with systemic steroids, or with a
history of myocardial infarction or unstable angina pectoris
within 6 months, or with severe pulmonary emphysema or

www.thelancet.com/oncology Vol13 june 2012

pulmonary fibrosis were also excluded. The attending
physician had the final decision for exclusion.

Clinical stage was based on the results of digital rectal
examination, imaging (CT or MRI), and endoscopy.
Clinical stage I rectal tumours and tumours in which the
lower margin was located above the peritoneal reflection
were not included, because the incidence of lateral pelvic
lymph node metastasis in such cases is very low. If lateral
pelvic lymph node enlargement was detected by CT or
MRI with 5 mm thick sections and the short-axis diameter
of the nodes exceeded 10 mm, which is the minimum
measurable size in such sections, patients were not
included in this study and underwent mesorectal excision
with lateral lymph node dissection.

Only surgeons specialising in both procedures from
33 Japanese institutions (listed in the appendix)
participated in the study. We obtained written informed
consent from all patients before surgery and the protocol
was approved by institutional review boards.

Randomisation and masking

Randomisation and data handling were done by the JCOG
Data Center. After surgeons had confirmed macroscopic
RO resection (ie, no residual tumour) by mesorectal
excision and macroscopic absence of lymph mnode
metastasis in the lateral pelvic lymph area, patients were
randomised intraoperatively to mesorectal excision alone
or with lateral lymph node dissection by phone call to the
JCOG Data Center. The groups were balanced by a
minimisation method with biased-coin assignment
according to clinical N staging by imaging (CT or MRI)
and surgical exploration (NO or N1, 2), sex, and institution.
Allocated procedure was not masked to investigators or
patients.

Procedures

Mesorectal excision was done by open surgery in
accordance with reported methods.! Under direct vision
with sharp dissection, the rectum was mobilised keeping
the plane around the mesorectum, and the attached
mesorectum with at least a 4 cm clearance margin distal to
the tumour was resected. If the length of the attached
mesorectum distal to the tumour was less than 4 cm, the
mesorectum was totally resected. The inferior mesenteric
artery was ligated at its root. If the blood supply to the
distal colon was deemed inadequate as a result of this
procedure, preservation of the left colonic artery after
lymph node dissection at its root was allowed.

Lateral lymph node dissection was done in accordance
with reported methods.*** Lateral pelvic lymph nodes
include the common iliac node, internal iliac node,
external iliac node, obturator node, and middle sacral
node. Because metastasis to the external iliac node and
middle sacral node in the patients eligible for this study
without clinical lateral pelvic lymph node metastasis is
rare,” dissection of those nodes was not deemed necessary.
The other lateral pelvic lymph nodes in the fatty and

See Online for appendix
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(A) The obturator fossa after lateral lymph node dissection, with the dissected
fatty and connective tissues (right side). (B) Dissected fatty and connective
tissues including lymph nodes.

connective tissues outside the pelvic plexus, around the
common, internal, and oburator fossa were dissected after
mesorectal excision (figure 1). All the autonomic nerves
were preserved because lymph node metastasis around
these nerves is rare in patients without clinical lateral
pelvic lymph node metastasis.

For surgical quality control and assurance, intraoperative
photographs were taken. In the mesorectal excision alone
group, five photos were taken: the site of inferior
mesenteric artery ligation, the preserved right and left
hypogastric nerves, and the anterior and posterior sides of
the resected specimen. In the mesorectal excision with
lateral lymph node dissection group, 11 photos were taken:
the site of inferior mesenteric artery ligation, the preserved
right and left hypogastric nerves, the right and left internal
iliac artery, the right and left obturator fossa, the anterior
and posterior sides of the resected specimen, and the right
and left dissected fatty and connective tissues in the lateral

701 patients enrolled and randomly
assigned intraoperatively after ME

l
v v

351 assigned ME with LLND 350 assigned ME alone
350 underwent ME with LLND 348 underwent ME alone
1underwent ME with 1underwent ME and liver
LLND and liver resection resection
1underwent ME with LLND

v v

l 351 included in safety analysis I l 350 included in safety analysis

Figure 2: Trial profile
We did not collect data for the number of eligible patients before enrolment.
ME=mesorectal excision. LLND=lateral lymph node dissection.

pelvic lymph node area. These photographs were assessed
and scored by the committee for quality control and
assessment of surgery, and the surgical procedure was
discussed and assured according to the score at meetings
held twice a year.

Adjuvant chemotherapy with the Roswell Park regimen
of intravenous fluorouracil (500 mg/m2) and r-leucovorin
(250 mg/m?2) was given to patients with pathological stage
I1I tumours in both groups. Patients who were stage II did
not receive adjuvant chemotherapy. This regimen con-
sisted of three courses of six doses of weekly chemotherapy
followed by a 2-week rest. Adjuvant radiotherapy was not
used.

Operative methods and pathology results were recorded
according to the Japanese Classification of Colon and
Rectal Carcinoma (sixth edition)” and TNM classification
(fifth edition).® The primary endpoint was relapse-free
survival, and the secondary endpoints were overall survival,
local recurrence-free survival, incidence of adverse events,
incidence of major adverse events, operation time, blood
loss, and incidence of sexual and urinary dysfunction.
Operation time, blood loss, and all postoperative mor-
bidities during hospital stay were recorded prospectively
on case report forms. Postoperative morbidity was
described according to the National Cancer Institute-
Common Toxicity Criteria version 2-0. Hospital mortality
was defined as postoperative death from any cause within
30 days.

Statistical analysis

We originally estimated that 5-year relapse-free survival
after mesorectal excision with lateral lymph node
dissection and mesorectal excision alone would be 65%,
and the initial sample size was 600 patients, which was
determined with one-sided alpha of 0-05, a power of 0-75,
and a non-inferiority margin for a hazard ratio (HR) of
1-34. However, we calculated the 5-year relapse-free
survival for all randomised patients 5 years after the start of
registration, and recorded that it was about 75%. Therefore,
the sample size was increased to 700 patients to maintain
the required statistical power. Planned accrual and
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follow-up were 7 years and 5 years, respectively. Incidences
of operative morbidity and mortality were expressed as the
number of cases divided by the total number of registered
patients. Differences in proportions between groups were
assessed with Fisher’s exact test. Differences in operation
time and blood loss were compared with the Wilcoxon
rank sum test. All p values were two-sided, and statistical
analysis was done with SAS version 9-1. The data
presented in this paper were as of June 12, 2011. Analysis
was by intention-to-treat. This trial is registered with
ClinicalTrials.gov, number NCT00190541, and UMIN-
CTR, number C000000034.

Role of the funding source

The funding sources had no role in the design of the study,
collection, analysis, interpretation of the data, writing of
the report, or in the decision to submit for publication. The
corresponding author had full access to all the data in the
study and had final responsibility for the decision to
submit the report for publication.

Results

701 patients were randomly assigned to the mesorectal
excision alone group (n=350) or the mesorectal excision
with lateral lymph node dissection group (n=351) between
June 11, 2003, and Aug 6, 2010 (figure 2). All but three
patients received the allocated surgery. Liver metastasis
was identified after randomisation in one patient in each
group and they underwent hepatic resection after rectal
cancer surgery. Lateral lymph node metastasis was strongly
suspected after randomisation in one patient allocated to
the mesorectal excision alone group and the patient
underwent lateral lymph node dissection. These three
patients were eligible and included in this analysis. Two
patients assigned to the mesorectal excision with lateral
lymph node dissection group were found to have clinical
stage [ disease, despite being reported as clinical stage [T or
I1I at enrolment. Two other patients assigned to the same
group had synchronous multiple cancers. Three patients
(one in the mesorectal excision with lateral lymph node
dissection group and two in the mesorectal excision alone
group) were judged to have residual tumours before
randomisation. We included these seven patients in this
analysis, but their data will be excluded from the final
survival analysis.

Table 1 shows the characteristics of all patients. Low
anterior resection was done in 568 (81%) of 701 patients.
Mesorectal excision with lateral lymph node dissection
required a significantly longer operation time and resulted
in significantly greater blood loss than did mesorectal
excision alone (table 2). Of the 26 patients in the mesorectal
excision with lateral lymph node dissection group who had
lateral pelvic lymph node metastasis, 11 (42%) were clinical
stage II and 15 (58%) were clinical stage II1. 19 (73%) had
pathological mesorectal lymph node metastasis and seven
(27%) had no pathological mesorectal lymph node
metastasis. Although more common in the mesorectal

www.thelancet.com/oncology Vol 13 June 2012

ME with LLND (n=351) ME (n=350)
Sex
Male 236 (67%) 236 (67%)
Female 115 (33%) 114 (33%)
Age (years)
Median (IQR) 61(54-67) 62 (55-68)
Clinical stage
1 188 (54%) 197 (56%)
il 163 (46%) 153 (44%)
Tumour location*
Ra 81 (23%) 80 (23%)
Rb 270 (77%) 270 (77%)
Tumour distance from anal verge (cm)t
Median (IQR) 5.0 (4-0-6.0) 5.0 (37-6.0)

ME=mesorectal excision. LLND=lateral lymph node dissection.*Ra=tumour centre located above the peritoneal
reflection, Rb=tumour centre located below the peritoneal reflection. tData for five patients are missing.

Table 1: Characteristics of patients

ME=284). SOther=fever, melaena, fistula, thrombosis, urinary frequency.

ME with LLND (n=351)  ME (n=350) p value*
Type of surgery
Low anterior resection 284 (81%) 284 (81%)
Abdominoperineal resection 66 (19%) 64 (18%)
Hartmann's procedure 1 (<1%) 2 (<1%)
Time (min)
Median (IQR) 360 (296-429) 254 (210-307) <0-0001
Blood loss (mL)
Median (IQR) 576 (352-900) 337 (170-566) <0-0001
Lateral lymph node metastasis
Number (%) 26 (7%)
ME=mesorectal excision. LLND=lateral lymph node dissection. *Wilcoxon rank sum test, two-sided.
Table 2: Operative details
ME with LLND (n=351)  ME (n=350) p value*
Any grade 3-4 complicationt 76 (22%) 56 (16%) 0-07
Anastomotic leakage$ 1816%) 13 (5%) 0-46
Urinary retention 18 (5%) 10 (3%) 018
Infection with normal absolute 16 (5%) 17 (5%) 0-86
neutrophil count
Haemorrhage with surgery 13 (4%) 5 (1%) 0-09
Wound infection 10 (3%) 8 (2%) 0-81
Pelvic abscess 6 (2%) 2(<1%) 029
Bowel obstruction 4 (1%) 3 (<1%) 1-00
Other§ 12 3%) 9(3%) 0.66

ME=mesorectal excision. LLND=lateral lymph node dissection. *Fisher’s exact test, two-sided. tNational Cancer
Institute-Common Toxicity Criteria Version 2-0. $Denominator is patients with anastomosis (ME with LLND=284,

Table 3: Grade 3-4 postoperative morbidity

excision with lateral lymph node dissection group than
with mesorectal excision alone, differences between
groups in grade 3 and 4 postoperative complications were
not significant (table 3). Anastomotic leakage of all grades,
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which is the major complication after low anterior
resection, occurred in 37 (13%) of 284 patients in the meso-
rectal excision alone group and 32 (11%) of 284 patients in
the mesorectal excision with lateral lymph node dissection
group (p=0-61). One patient in the mesorectal excision
with lateral lymph node dissecion group died of
anastomotic leakage followed by sepsis. All other patients
recovered from surgery and were discharged from hospital.

Discussion

As expected, mesorectal excision with lateral lymph node
dissection required a significantly longer operation time
and resulted in significantly greater blood loss than did
mesorectal excision alone. Although the incidence of grade
3 or grade 4 complications was higher in the mesorectal
excision with lateral lymph node dissection group than in
the mesorectal excision alone group, these differences
were not significant.

In previous reports, the mean difference in intraoperative
blood loss between surgical procedures with and without
lateral lymph node dissection was more than 500 mL.**
Blood loss might have been less in our study because none
of the eligible patients had clinical evidence of lateral pelvic
lymph node metastasis. In these patients, lateral lymph
node dissection is easier than it is in those with clinical
evidence of such metastasis. Also, because expertise with
the lateral lymph node procedure is improving, blood loss
might have been minimised compared with earlier studies.

The median operation time needed for mesorectal ex-
icison with lateral lymph node dissection was longer than
that for mesorectal excision alone. This resultis attributable
to the time needed for lateral lymph node dissection,

Panel: Research in context

Systematic review

Total mesorectal excision or mesorectal excision is the international standard surgical
procedure for lower rectal cancer.* However, lateral pelvic lymph node metastasis
occasionally occurs in patients with clinical stage Il or stage I1i rectal cancer, and therefore
mesorectal excision with lateral lymph node dissection is the standard procedure in Japan.
When metastatic lateral pelvic lymph nodes are not dissected, the patients can have local
or systemic recurrence. Although we did not do a systematic search of published work
before starting this trial, the reported incidence of local recurrence in rectal cancer
patients undergoing mesorectal excision without lateral lymph node dissection at major
hospitals in Europe and North America is less than 10%,** which is much the same as the
incidence in patients who undergo mesorectal excision with lateral lymph node dissection
at major hospitals in Japan.“* Therefore, we did a randomised controlled trial to determine
whether mesorectal excision alone is non-inferior to mesorectal excision with lateral

lymph node dissection.

Interpretation
7% of the patients with lower rectal cancer without lateral pelvic lymph node
enlargement had lateral pelvic lymph node metastasis. Mesorectal excision with lateral
lymph node dissection required a significantly longer operation time and resulted in
significantly greater blood loss than mesorectal excision alone. The primary analysis will
help to determine whether or not mesorectal excision alone is non-inferior to mesorectal
excision with lateral lymph node dissection.

620

which is a meticulous procedure, and confirms previous
results with regard to the difference in operation time.**

The incidence of all grade 3 or 4 postoperative
complications, apart from infection with a normal absolute
neutrophil count, was higher in the mesorectal excision
with lateral lymph node dissection group than in the
mesorectal excision alone group, but differences were not
significant. Results of a previous meta-analysis® comparing
extended lymphadenectomy including lateral lymph node
dissection and conventional surgery for rectal cancer
showed that the incidence of perioperative morbidity was
higher for extended lymphadenectomy than for
conventional surgery. However, one of the major
complications, anastomotic leakage of all grades, showed
no difference in incidence between the groups. Although
we did not collect data for defunctioning stoma, the
incidences of anastomotic leakage of all grades in patients
who underwent low anterior resection in the mesorectal
excision with lateral lymph node dissection group and
mesorectal excision alone group were much the same,
which suggests that lateral lymph node dissection was not
a highly invasive surgical procedure.

Only one patient died from sepsis after anastomotic
leakage. The reported mortality after mesorectal excision
for rectal cancer surgery in Europe and North America is
1-3%,"-5% and that after mesorectal excision with lateral
lymph node dissection in Japan is 1%,” which is in line
with our results (panel). The low mortality in our study can
be attributed to several factors. Only surgeons specialising
in both mesorectal excision and lateral lymph node
dissection participated in this trial. Second, only patients
who were judged to be capable of tolerating lateral lymph
node dissection were selected and only high-volume
centres for cancer treatment were allowed to enrol patients
by the Colorectal Cancer Study Group.

Neoadjuvant chemoradiotherapy for rectal cancer is used
worldwide. However, patients undergoing such treatment
were not included and adjuvant radiotherapy was not used
in our study for two reasons. First, the effectiveness and
safety of adjuvant or neoadjuvant chemoradiotherapy for
rectal cancer had not been clearly shown when we designed
the protocol of this study. Second, adjuvant radiotherapy is
not commonly used in Japan because of the lower local
recurrence rate and better prognosis for patients in Japan
than for those in Europe and North America.

Kim and colleagues® showed that lateral pelvic lymph
node metastasis is a major cause of local recurrence
of rectal cancer. With serial sections from human
fetuses and three-dimensional reconstruction, Kusters and
colleagues™ showed that tumour recurrence might arise
from lateral pelvic lymph nodes. However, other reports
from Europe and North America have not supported these
results. Syk and colleagues” examined the pattern of local
recurrence after total mesorectal excision and concluded
that lateral pelvic lymph node metastases are not a major
cause of local recurrence. The results of a Dutch trial of
total mesorectal excision showed that the rate of lateral site
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recurrence was only 3% in patients with lower rectal
cancer, being much the same as results for patients who
underwent lateral lymph node dissection at the National
Cancer Center, Tokyo.” Analysis of the pattern of local
recurrence in our study is very important, and should give
a reliable indication of the incidence of lateral pelvic lymph
node metastasis. The incidence of such metastasis was 7%,
which was lower than the 15% reported in a retrospective
multicentre study in Japan,® because only patients who had
no clinical evidence of lateral pelvic lymph node
enlargement were eligible for our study. This result shows
that even in patients without clinically evident lateral pelvic
lymph node metastasis, such metastasis is sometimes
present pathologically.

Our patient population was defined as being lateral
pelvic lymph node negative by CT or MRI. Nonetheless,
the 7% of patients in the mesorectal excision with lateral
lymph node dissection group were found to have lateral
pelvic lymph node metastasis after lymph node dissection.
Therefore, a similar proportion of patients undergoing
mesorectal excision alone probably have such metastasis.
If all patients with lateral pelvic lymph node metastasis
have local or systemic recurrence, then the relapse rate will
be about 7% higher in patients who undergo mesorectal
excision alone than in those who also have lateral lymph
node dissection. If the results for the primary analysis
planned for 2015 show that the upper confidence limit of
the HR is less than 1-34, which corresponds to an 8%
difference in S-year relapse-free survival between the
groups, then the non-inferiority of mesorectal exicision
alone will be confirmed in terms of outcome. If not,
mesorectal excision with lateral lymph node dissection
should be considered the standard surgical procedure for
lower rectal cancer.
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