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Abstract

Purpose. This study was performed to investigate the
effect of subcuticular sutures on the incidence of inci-
sional surgical site infection (SSI) after closure of a
diverting stoma.

Methods. The study was carried out as a retrospective
analysis of prospectively collected data from 51 patients
who underwent closure of diverting stoma following
resections of lower rectal cancer between January 2008
and December 2008. This study attempted to determine
whether there was an association between the type of
skin closure and the incidence of incisional SSI. More-
over, risk factors for incisional SSI after closure of divert-
ing stoma were identified using a multivariate analysis.
Results. Anincisional SSI occurred in 12 of the 51 patients
(23.5%). The rate of incisional SSI with subcuticular
sutures was 11.1% (3/27) in comparison to 37.5% (9/24)
with transdermal suture and skin stapler. A subcuticular
skin closure was the only favorable factor that was signifi-
cantly associated with a lower incidence of incisional SSI
(odds ratio: 0.19; 95% confidence interval: 0.04-0.92).
Conclusions. A subcuticular skin closure has a protec-
tive effect against incisional SSI after closure of divert-
ing stoma. A larger study is necessary to further define
the role of subcuticular suture on the prevention of
incisional SSI in cases of gastrointestinal surgery.

Key words Subcuticular skin closure - Stoma - Surgical
site infection

Introduction

Incisional surgical site infection (SSI) is one of the most
frequent complications observed after stoma closure,’

Reprint requests to: M. Ito
Received: February 12,2010 / Accepted: July 5, 2010
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and previous studies have reported that the rate of
occurrence of such complications is as high as 40%.?
Delayed primary closure or healing by secondary inten-
tion is recommended to reduce the occurrence rate
of this type of infection.™ However, the wounds take
several days to be closed with delayed primary closures.
Furthermore, they are accompanied by painful dressing
changes. Moreover, healing by secondary intention
requires a minimum of several weeks for epithelializa-
tion.* Several recent reports have suggested that subcu-
ticular suturing is associated with a lower incidence of
incisional SSI in cardiovascular, orthopedic, and gyne-
cological surgeries.™ Although previous studies have
previously reported that subcuticular sutures are pre-
ferred from an aesthetic viewpoint,” the protective
effect of these sutures against incisional SSI has never
been reported in gastrointestinal surgery. In particular,
the procedures used for stoma closure are potentially at
high risk for the occurrence of incisional SSI.

The aims of this study were to describe the associa-
tion between incisional SSI and the type of skin closure
after diverting stoma closure and to examine the protec-
tive effect of subcuticular suture against incisional SSI.
Moreover, clinicopathological factors were analyzed to
identify the risk factors for incisional SSI after closure
of diverting stoma using a multivariate analysis.

Patients and Methods

Fifty-one patients underwent closure of diverting stoma
at the National Cancer Centre Hospital East (NCCHE),
Kashiwa, Japan, between January 2008 and December
2008. Forty-eight of the 51 patients underwent recon-
struction during resections for primary rectal cancer,
and 3 were emergently constructed after the occurrence
of anastomotic leakage. The stomas were usually closed
several months following the previous surgery. The
surgeon determined whether ileostomy or colostomy
had been constructed.
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Stoma Closure Procedures

The skin around the rim of the stoma was excised with
2-3-mm margins, the intestine was mobilized from the
abdominal wall, and the stoma was tightly closed with the
intestinal mucosa inverted by suturing the skin rim. Intra-
abdominal dissections were performed in order to enable
complete mobilization of the stomas. The bowels were
transected on either side of the stomas, and either stapled
functional end-to-end anastomosis or hand-sewn anasto-
mosis was performed.’ Abdominal fascia was closed with
interrupted suturing with a gradually absorbable mono-
filament material (polydioxanone; Johnson & Johnson,
Tokyo, Japan; or Glycomer 631; Covidien, Tokyo, Japan).
The wounds were thoroughly irrigated with 300-500 ml
of warm saline. Thereafter, the skin was closed by subcu-
ticular suturing with slowly absorbable monofilament
material (polydioxanone, or polytrimethylene carbonate;
Covidien) as illustrated in Fig. 1, interrupted transdermal
suturing using 4-0 nylon, or a skin stapler (Visistat; Tele-
flex Medical, Durham, NC, USA). No drains were placed
in the abdominal cavity.

Perioperative Care

Patients received mechanical bowel lavage treatment
with 180 ml of magnesium citrate (Magcorol P; Horii-
Yakuhin, Osaka, Japan) for 2 days before the surgery.
No chemical bowel preparation was applied. Patients
were administered two doses of cefmetazole sodium
(CMZ) — a second-generation cephalosporin — as a
prophylactic antibiotic. One gram of CMZ was admin-
istered to patients within 30 min prior to the skin
incision; thereafter, the same dose of the drug was
administered 3 h later. Clear liquid intake was allowed
in patients on postoperative day (POD) 2, soft food
intake was allowed on POD 4, and the patients were
discharged from the hospital after removal of nonab-
sorbable sutures or staples on POD 7 or 8.

SSI Surveillance

Incisional SSI was defined, according to the guidelines
issued by the Centers for Disease Control and Preven-
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is properly attached by subcuticular sutures

tion, as any infection that involved the skin and subcu-
taneous soft tissue around incisions within 30 days after
the operation,’ and it included at least one of the
following: (1) an infection accompanied by apparently
purulent discharge with or without laboratory evidence;
(2) culture-positive drainage fluid or soft tissue from the
incision; (3) the incision had signs of inflammation, was
deliberately opened by a surgeon, and the culture was
positive. The wounds were inspected for any problem
twice a day during admission and at the outpatient clinic
at least once, 30 days after surgery. Incisional SSI was
identified retrospectively by an infection-control team
that thoroughly reviewed clinical records of patients
who underwent stoma closure. All data regarding SSI
were prospectively recorded in a database and were
analyzed as a retrospective cohort study.

Statistical Analysis

The data were collected in a database for analysis (SPSS
11.0 J for Windows; SPSS, Chicago, IL, USA). Differ-
ences between numerical variables were tested using
the Mann—-Whitney U-test and those between categori-
cal variables were tested using chi-square statistics. The
multivariate analysis was performed using a logistic
regression model. A P value of less than 0.05 was con-
sidered to be significant.

Results

Fifty-one patients underwent stoma closure at NCCHE,
Kashiwa, Japan during the period of study. The proce-
dures followed for the primary operation included
abdominoanal resection (n = 29), low anterior resection
(n=20), total colectomy (n = 1), and pelvic exenteration
(n = 1). Twelve of the 51 patients (23.5%) developed
incisional SSI. Bacteria identified from the incisions
with positive SSIs included methicillin-resistant Staphy-
lococcus aureus (n = 2), Escherichia coli (n = 1), Entero-
coccus faecium (n = 1), Enterococcus faecalis (n = 1),
Enterococcus raffinosus (n=1),and Enterococcus avium
(n=1).The median postoperative day on which patients
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Table 1. Clinical background of patients according to the type of skin closure
Subcuticular Staple and transdermal

Factor (n=27) (n=24) P value
Age (years) Mean = SEM 602 £2.5 635x2.1 0.30
Sex (n) Male/Female 23/4 15/9 0.06
ASA score (n) 172 14/12 12/12 0.50
Total protein (g/dl) Mean + SEM 69x0.1 6.9+0.1 0.62
Albumin (g/dl) Mean £ SEM 41+0.0 4.0+ 0.1 0.97
DM +/— 324 4/20 0.43
BMI (kg/m®) Mean = SEM 224%05 220+0.7 0.52
Type of stoma (n) Colostomy/Ileostomy 3/24 12/12 <0.01
Type of anastomosis (7) FEEA/hand-sewn 26/1 24/0 0.53
Blood loss (g) Mean = SEM 56.8 £10.5 60.0 +7.8 0.29
Operation time (min) Mean + SEM 81.2+6.8 72.7+9.7 0.68
Body temperature® (°C) Mean + SEM 36.4 +£0.1 36.3£0.1 0.63

There were no statistical differences in the background except for the type of stoma
SEM, standard error of the mean, ASA, American Society of Anesthesiology, DM, diabetes mellitus; BMI, body mass index; FEEA, functional

end-to-end anastomosis

“Body temperature is demonstrated as the lowest value recorded during operation

Table 2. Analysis of variables associated with incisional surgical site infection (SSI)

Factor SSI(+) (n=12) SSI(-) (n=39) P value
Age (years) Mean £ SEM 65.7+2.9 60.5+19 0.20
Age 270 (n) +/— 6/6 10/29 0.11
Sex (n) Male/Female 10/2 28/11 0.35
ASA score (n) 12 6/6 21/18 0.57
Total protein (g/dl) Mean + SEM 6.9+0.1 6.9 0.1 0.51
Albumin (g/dl) Mean + SEM 41+0.1 41+00 0.51
DM +/— 2/10 5/34 0.53
BMI (kg/m?) Mean £ SEM 21.7+£08 22305 0.63
Type of stoma (1) Colostomy/Ileostomy 57 1029 0.24
Type of anastomosis () FEEA/hand-sewn 11/1 39/0 0.24
Type of skin closure Subcuticular/Staple or transdermal 3/9 24/15 0.03
Blood loss (g) Mean + SEM 69.8 £16.3 547 £7.0 0.56
Operation time (min) Mean + SEM 852 +14.6 74.7 £6.1 0.59
Body temperature” (°C) Mean £ SEM 36.2+0.2 364 +0.1 0.51

A lower rate of incisional SSI was observed with subcuticular skin closure than with stapler or transdermal closure. All other factors were

insignificant

“Body temperature is demonstrated as the lowest value recorded during operation.

were diagnosed with incisional SSI was day 5. Eleven
patients were diagnosed with incisional SSI during
admission and the remaining patient was diagnosed
after discharge. All incisional SSIs were treated by
wound opening, drainage, and irrigation with normal
saline.

Table 1 presents the clinical background of patients
on the basis of the type of skin closure. The subcuticular
suture group underwent a greater number of ileostomy
procedures than the stapler/transdermal suture group.
No statistical differences of background between the
two groups were found in other clinical factors. Table 2
presents the associations between clinical factors and
incidence of incisional SSI. A lower rate of incisional
SSI was observed with subcuticular skin closure than
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with stapler or transdermal closure (P = 0.03). There was
a trend toward a higher rate of incisional SSI in patients
older than 70 years (P = 0.11).

The multivariate analysis showed that the type of skin
closure was the only independent factor associated with
incidence of incisional SSI (Table 3). The rate of the
incisional SSI decreased from 37.5% in cases closed by
transdermal sutures or staples to 11.1% in those closed
with subcuticular sutures (odds ratio: 0.19; 95% confi-
dence interval: 0.04-0.92). No statistically significant dif-
ference was observed in the postoperative length of the
hospital stay between patients with or without subcu-
ticular sutures (the median postoperative hospital stay
in both groups was 8 days; P = 0.96). A postoperative
reoperation was required in 3 (5.9%) of 51 patients due
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Table 3. Multivariate analysis of the risk factors of incisional SSI after closure of diverting stoma

Factor Odds ratio (95% CI) P value
Type of stoma Ileostomy 1

Colostomy 1.26 (0.26-6.1) 0.78
Age <70 1

=70 3.25 (0.73-14.4) 0.12
Type of skin closure Staple or transdermal suture 1

Subcuticular suture 0.19 (0.04-0.92) 0.04

The multivariate analysis demonstrated that the type of skin closure was the only independent factor associated with incidence of incisional SSI

Cl1, confidence interval

to associated complications, i.e., anastomotic leakage in
one case, and intestinal obstruction in the other two
patients. No mortalities were observed in this series.

Discussion

Several randomized controlled trials have indicated the
protective effects of subcuticular skin closure against
incisional SSI in cases of clean surgery.”® Furthermore,
some retrospective studies showed that subcuticular
suturing is associated with a significantly lower rate of
incisional SSI in clean-contaminated wounds following
gynecological surgery.”® However, there is no available
evidence to support the protective effects of subcuticu-
lar suturing against incisional SSI in gastrointestinal
surgery, in which the incidence of incisional SSI is rather
high. This study is the first to clearly demonstrate that
subcuticular suturing reduces the rate of incisional SSI
in gastrointestinal surgery.

Although several reports noted the protective impact
of subcuticular suturing against incisional SSI,>* none
of them clearly explained the mechanism underlying the
effect. Subcuticular skin closure approximates the skin
by tightly connecting both edges at the level of the
dermis; thereafter, suture strings are buried beneath the
surface of the skin. This prevents subcutaneous dead
space and excessive tissue inflammation, both of which
are risk factors of incisional SSL" On the contrary,
improper placement of skin staples disturbs the normal
contact between the dermis and adipose tissues, which
causes subcutaneous dead space and prevents proper
wound healing.'™" Transdermal suturing with nonab-
sorbable material might also prevent the formation of
subcutaneous dead space, but it is likely to cause exces-
sive inflammation because it penetrates the dermal
barrier with foreign material. Transdermal suturing is
also likely to damage fragile adipose tissue, because
it holds the dermis and subcutaneous tissue together
with the same tensile strength." Therefore, subcuticular
suturing is superior to skin staples and transdermal
suturing because it helps the wound-healing process.
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Subcuticular skin closure also supports the reconstruc-
tion of the dermis. Capillary vessel loops in the dermis
provide the main blood supply to cutaneous wound
healing while collagen formation in the dermis offers
tensile strength to the wound.”"” Therefore, proper
reconstruction of the dermis is the critical process in
the restoration of cutaneous function. The appropriate
contact of dermis achieved by subcuticular suturing may
promote proper wound healing and restoration of cuta-
neous function, which, in turn, enhances host defense
against infection."

A univariate analysis showed that subcuticular sutur-
ing was the only factor that was associated with the
incidence of incisional SSI. Although the elderly had an
increased likelihood of developing incisional SSI, as
seen in previous studies,™" the results did not show
statistical significance. In addition, contrary to previous
reports,z” colostomy closure was not associated with a
higher incidence of incisional SSI. A multivariate analy-
sis was performed to exclude the possible confounding
effect among these three factors. The results clearly
demonstrated that subcuticular suturing had the great-
est effect in preventing incisional SSI among clinical
factors previously reported to be associated with inci-
sional SSI.

The current study has several limitations. First, SSI
was identified retrospectively by daily chart review of
the infection control doctor. Detection by chart review
is suggested to be a less accurate method than direct
observation of surgical sites."” However, chart review is
the most widely employed method of SSI surveillance
in the medical literature.™'*"”*' The reported sensitivity
of this method is as high as 83.8%-92.3% in comparison
to prospective direct SSI surveillance.” Therefore, the
surveillance method did not preclude the importance
of the findings in the current series. Second, this study
was a single-center study, and it involved a relatively
small number of cases. Although a multivariate analysis
revealed an association between subcuticular suturing
and the incidence of incisional SSI, a larger, more scien-
tific study is warranted. A multicenter, randomized con-
trolled trial is currently under way to confirm the effect
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of subcuticular suturing on the incidence of incisional
SSI in gastrointestinal surgery. '

In conclusion, subcuticular suturing was found to
have a protective effect against incisional SSI after
diverting stoma closure. This study was the first to report
the effect of subcuticular suturing on the prevention of
incisional SSI in gastrointestinal surgery. A large multi-
center randomized controlled trial is ongoing to confirm
the role of subcuticular suturing in preventing incisional
SSI in gastrointestinal surgery.
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A Phase I/l trial of chemoradiotherapy concurrent with S-1 plus mitomycin C in patients with
clinical Stage II/lll squamous cell carcinoma of the anal canal was started in Japan. The aim
of this trial is to determine the recommended dose of S-1 combined with a fixed dose of mito-
mycin C plus radiotherapy in Phase | and to evaluate the efficacy and safety in Phase ll. The
primary endpoint for the Phase Il part of this study is the proportion of 3-year event-free survi-
val, in which the following are defined as events: disease progression, residual tumor at the
end of chemoradiotherapy, colostomy or death, whichever comes first. Secondary endpoints
are progression-free survival, proportion of complete response and adverse events. In the
Phase Il part of this study, a total of 65 patients will be enrolled from 42 institutions over 6

years.

Key words: anal canal cancer — chemoradiotherapy — S-1 — mitomycin C — radiotherapy

INTRODUCTION

Anal canal cancer is extremely rare in Japan: only 313
patients died of it in 2007 (1). In the USA, it is also a rela-
tively rare disease: there were 5290 patients (~2 per
100 000) in 2009 (2). However, the incidence in the USA
has doubled over the last 30 years and is expected to
increase in the future. Considering the current situation in
the USA, the incidence of anal cancer might rise in Japan.
For Stage 1I/111 squamous cell carcinoma of the anal
canal, there have been no clinical trials comparing surgery
and concurrent chemoradiotherapy (CRT); however, CRT
has been recognized as the standard treatment globally.
This is because squamous cell carcinoma of the anal canal
is sensitive to CRT and CRT can preserve the anal func-
tion, and residual or recurrent tumor can be safely resected
by salvage surgery. The combination of 5-fluorouracil
(5-FU) plus mitomycin C (MMC) concurrent with radio-
therapy has shown better outcomes than radiotherapy alone
or 5-FU with radiotherapy. Recently, two Phase Il trials

failed to show the superiority of 5-FU plus cisplatin over
5-FU plus MMC (3,4). On the basis of these results, 5-FU
plus MMC is considered as the current standard regimen
of CRT.

S-1 is an oral fluoropyrimidine, for which non-
inferiority to 5-FU was reported in gastric cancer (5). In
addition, it was reported that S-1 enhanced the effect of
radiotherapy in vivo model (6). Oral drugs are clearly
more convenient than parenteral preparations. If the com-
bination of S-1 plus MMC has similar efficacy to 5-FU
plus MMC, we can regard S-1 plus MMC as the new
standard treatment.

The first aim of this study is to determine the rec-
ommended dose (RD) of S-1 in Phase I because we have no
experience of CRT concurrent with S-1 plus MMC. The
second aim of this study is to evaluate the efficacy and
safety in Phase lI. After the present study, we have not
planned a Phase 11l study comparing 5-FU and S-1 because
there are only a few anal cancer patients in Japan. In the
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survey of the Colorectal Cancer Study Group of the Japan
Clinical Oncology Group (JCOG), there were only 59 eli-
gible patients over the last 5 years (7). When the proportion
of 3-year event-free survival (EFS), which is the primary
endpoint of this study, is proven to be satisfactory, we can
regard this combined treatment as the new standard treatment
for Stage 1I/111 squamous cell carcinoma of the anal canal,
which means that this study is a non-randomized confirma-
tory study.

The Protocol Review Committee of the JCOG approved
this study protocol in January 2010 and the study was
initiated in February 2010. This trial was registered at the
UMIN Clinical Trials Registry as UMIN 000003237 (http:/
www.umin.ac.jp/ctr/index.htm).

PROTOCOL DIGESTS OF JCOG 0903
OBIECTIVES
PHAaSE I PART

To evaluate the maximum tolerated dose and dose-limiting
toxicities (DLTs) to determine the RD of S-1 in combination
with a fixed dose of MMC plus radiation therapy in patients
with Stage 1I/I11 squamous cell carcinoma of the anal canal.

PH4SE Il PART

To evaluate the efficacy and safety of combination CRT with
S-1 plus MMC in patients with Stage [1/11I squamous cell
carcinoma of the anal canal.

STUDY SETTING

A multi-institutional open-label Phase I/11 trial.

RESOURCES

This study is supported by Grants-in-Aid for Cancer
Research (20S-3, 20S-6) from the Ministry of Health,
Labour and Welfare of Japan.

ENDPOINTS
PHaSE I PART

The primary endpoint is the number of patients with DLT.
The secondary endpoint is the incidence of adverse events.

PHASE 1] PART

The primary endpoint is the proportion of 3-year EFS in all
eligible patients, including the patients who received the
level of RD in the Phase I part. EFS is defined from the date
of registration to the date of death from any cause, first evi-
dence of disease progression, evaluated as non-complete

o0

response (CR) at the second evaluation after CRT, under-
going colostomy or first evidence of second primary cancer,
whichever comes first. It is censored at the last follow-up
day when the patient is alive without any events. The defi-
nition of EFS is identical to that in RTOG9811.

The secondary endpoints are the proportion of CR,
progression-free survival, EFS, overall survival, colostomy-
free survival and incidence of adverse events.
Progression-free survival is defined from the date of regis-
tration to the date of disease progression or death from any
cause, and it is censored at the latest day when the patient is
alive without any evidence of progression. Colostomy-free
survival is defined from the date of registration to the date of
undergoing colostomy or death from any cause.

ELiGIBILITY CRITERIA
IncrLusion CRITERIA

For inclusion in the study, patients are required to fulfill all
of the following criteria:

(i) Lesion located in the anal canal by endoscopic
evaluation
(ii) Histologically proven squamous cell carcinoma or
basaloid carcinoma
(iii) Clinical Stage II/1Il (TNM-UICC 6th, 2002)
(iv) Phase I part: aged 20—75 years old, Phase 1l part:
aged 2080 years old
(v) ECOG performance status of 0 or 1
(vi) Having measurable lesion is not mandatory
(vii) No previous therapy against anal canal cancer except
simple colostomy 7 days or more before registration
(viii) Neither previous chemotherapy, CRT nor radiotherapy
against any cancer
(ix) Sufficient oral intake
(x) Adequate organ functions
(xi) Written informed consent

Excrusion CRITERIA

Patients are excluded if they meet any of the following
criteria:

(1) Simultaneous or metachronous (within 5 years)
double cancers, with the exception of intramucosal
tumor curable with local therapy

(i) Patients requiring the administration of phenytoin or
warfarin potassium

(iii) Pregnant or lactating women or women of childbear-
ing potential
(iv) Psychosis
(v) Requiring systemic steroid medication
(vi) Serum HBs antigen-positive
(vii) Anti-HIV antibody-positive
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(viii) Uncontrollable diabetes mellitus or continuous use of
insulin

Uncontrollable hypertension

Unstable angina, heart failure or with a history of
myocardial infarction within 6 months

Interstitial pneumonitis, lung fibrosis or severe
emphysema

Active bacterial or fungal infection

Body temperature over 38°C

(ix)
x)

(xi)
(xii)

(xiii)

REGISTRATION

After confirmation of fulfillment of the eligibility criteria,
registration is made by telephone or fax to the JCOG Data
Center.

TREATMENT METHODS
CHEMOTHERAPY

Combined CRT consists of S-1, MMC and radiotherapy. S-1
is orally administered twice per day from days 1 to 14 and
days 29 to 42. There are three dose levels of S-1 in the
Phase | part of this study: 40, 60 and 80 mg/m*day. The RD
of S-1 is determined in the Phase I part and the RD is admi-
nistered in the Phase II part of this study. MMC is infused
on days 1 and 29 with a fixed dose, 10 mg/m*/day.

RADIOTHERAPY

Radiotherapy is delivered with megavoltage (>6 MV)
X-rays using a multiple-field technique. Patients receive
1.8 Gy/day of radiation for 5 days per week from the
initiation of chemotherapy, and the total radiation dose is
59.4 Gy. Three-dimensional computed tomography (CT)
simulation is required. The clinical target volume (CTV)
includes the primary tumor plus 1-2 cm craniocaudally and
0.5—1 cm circumferentially, the metastatic lymph node and
regional lymph nodes. The regional lymph nodes include the
mesorectum with pararectal lymph nodes, sacral, internal
iliac, obturator, external iliac and inguinal lymph nodes.
Planning target volume (PTV) is defined as CTV plus 0.5—
1 cm margins for uncertainty. After PTV has been treated up
to a dose of 36.0 Gy, an additional dose of 23.4 Gy is given
to a reduced irradiation volume, including only primary
tumor and metastatic lymph nodes with margins, for a total
dose of 59.4 Gy.

Dose ESCALATION METHOD

In the Phase I part of this study, there are three dose levels
of S-1 as follows: Level —1 at 40 mg/ m*/day, Level 0 at
60 mg/m*/day and Level 1 at 80 mg/m?/day. Level 0 is the
starting dose, and initially three patients are administered.
The schema of dose escalation is shown in Fig 1.
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DermiTiON OF DLT

DLT is defined by the following criteria. The observation
period of DLT is between the date of initiating CRT and the
date of 14 days after the last radiotherapy. Severity of tox-
icity is assessed according to the Common Terminology
Criteria for Adverse Events v 3.0 (CTCAE v3.0).

(i) Grade 4 neutrophils lasting >8 days

(i) Grade 4 platelets
(1i1) Grade 3 febrile neutropenia lasting >4 days
(iv) Grade 3 infection with Grade 3 or 4 absolute neutro-
phil count (ANC) lasting >4 days
Grade 3 infection with normal ANC lasting >4 days
Grade 3 diarrhea lasting >3 days despite supportive
care
Grade 4 non-hematologic toxicity except for
dermatitis chemoradiation, alkaline phosphatase,
v-glutamyltranspeptidase, hyperglycemia, hypercalce-
mia, hypocalcemia, hypernatremia, hyponatremia,
hyperkalemia, hypokalemia, hypomagnesemia, hypo-
phosphatemia, cholesterol and hypertriglyceridemia,
Unable to receive S-1 >15 times per course
Delay of starting the second course for >8 days
Unable to complete the protocol treatment within 66
days from the initiation of CRT

)
(vi)

(vii)

(viii)
(ix)
)

EFricacy EVALUATION AND FoLLOW-UP

All patients are assessed at 8 and 12 weeks after the end of
CRT by abdominal and pelvic CT, pelvic magnetic reson-
ance imaging (MRI1) and colonoscopy. We classify as CR of
overall response if both of the following criteria are met: no
cancer cells are detected by biopsy from the primary site and
no tumors are detected by CT, MRI and colonoscopy.
Overall responses at both § and 12 weeks after the end of
CRT are evaluated as CR; we define the best overall
response as CR. When overall response is evaluated as first
CR at 12 weeks after the end of CRT, the additional evalu-
ation for confirmation will be performed at 16 weeks after
the end of CRT.

Salvage surgery is recommended when disease pro-
gression is observed before the evaluation, the best response
is non-CR at 12 or 16 weeks after the end of CRT or local
recurrence is found after CRT.

Adverse events are evaluated at least every week during
protocol treatment using CTCAE v3.0. After protocol treat-
ment, patients are followed up every 4 months for 3 years
and every 6 months for 5 years.

STupY DESIGN AND STATISTICAL ANALYSIS

This study is a Phase I/II trial to determine the RD of S-1 in
combination with a fixed dose of MMC plus radiotherapy in
the Phase 1 part and to evaluate the efficacy and safety in the
Phase 1l part.
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Figure 1. Schema of dosc cscalation. #/#, the number of paticnts with dosc-limiting toxicity/total number of patients; RD, recommended dose.

The sample size in the Phase 1l part of this study is
65, including the RD level in the Phase [ part. This
sample size provides 80% power under the hypothesis of
the expected value of the primary endpoint of 75% and
the threshold value of 60% using one-sided testing at a
5% one-sided significance level. To test the hypothesis, %
3-year EFS estimated by the Kaplan—Meier method and
its confidence interval (CI) by Greenwood’s formula are
used.

S-1 is expected to be more toxic than 5-FU, but we expect
that the frequency of neutropenic fever, which is the clini-
cally meaningful toxicity, will be almost equivalent
(<<20%). On the other hand, the convenience for the patients
will be increased by using S-1. Therefore, we consider CRT
concurrent with S-1 plus MMC as an equivalently toxic and
more convenient regimen. When the lower limit of 90% CI
with % 3-year EFS is above 60% and the safety profiles are
as low as expected, we can conclude that the CRT concur-
rent with S-1 plus MMC is the new standard treatment for
anal cancer.

INTERIM ANALYSIS AND MONITORING

In the Phase 1l part of this study, we planned an interim
analysis once during the trial when 25 patients are registered.
The aim of interim analysis is to evaluate the futility. When
the upper limit of 90% CI with % 1-year EFS is below 75%,
this study will be discontinued.

In-house monitoring will be performed every 6 months by
the JCOG Data Center to evaluate the study progress and to
improve the study quality.
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PARTICIPATING INSTITUTIONS

The participating institutions (from north to south) are as
follows: Sapporo-Kosei General Hospital, Iwate Medical
University, Miyagi Cancer Center, Yamagata Prefectural
Central Hospital,* Ibaraki Prefectural Central Hospital and
Cancer Center, Tochigi Cancer Center, Gunma Prefectural
Cancer Center, National Defense Medical College,
Saitama Cancer Center,* National Cancer Center Hospital
East,* Chiba Cancer Center Hospital, Jyuntendo Urayasu
Hospital, National Cancer Center Hospital,* Kyorin
University School of Medicine,* Tokyo Medical University
Hospital, Tokyo Metropolitan Cancer and Infectious
Diseases Center Komagome Hospital,* Keio University
Hospital,* Tokyo Medical and Dental University Hospital,
Kitasato University East Hospital,* Kanagawa Cancer
Center, Yokohama Municipal Citizen’s Hospital, Kitasato
University School of Medicine, Showa University Northern
Yokohama Hospital, Niigata Cancer Center Hospital,
Ishikawa Prefectual Central Hospital, Nagano Municipal
Hospital, Shizuoka Cancer Center,* Aichi Cancer Center
Hospital,* Fujita Health University, National Hospital
Organization Kyoto Medical Center,* Osaka University
Graduate School of Medicine,* Osaka Prefectural Hospital
Organization Osaka Medical Center for Cancer and
Cardiovascular Diseases,* Osaka National Hospital, Osaka
Medical College, Sakai Municipal Hospital, Suita Municipal
Hospital, Kansai Rosai Hospital, Hyogo College of
Medicine, Hiroshima University Hospital,* Hiroshima City
Hospital, National Hospital Organization Shikoku Cancer
Center,* Kurume University School of Medicine* and Oita
University Faculty of Medicine.*
*Institutions that participated from the Phase 1 part.
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