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n Odds ratio (95% Cl) p
Sex :
Male 746 —_ 0550 (0:330-0-918)  0-0221
Female 326 ——-——- 1105 (0-560-2182)  0-86
Age (years)
265 686 ——.-.— 0-820(0-513-1312)  0.47
<65 386 ———-——— 0-450 (0197-1-028)  0-07
Type of surgery :
Upper gastrointestinal 795 —a—i— 0788 (0-477-1-302) 038
Lower gastrointestinal 277 ————-——: 0-461 (0-231-0-921)  0-0301
Thickness of subcutaneous fat
Thick 252 ——— 0.631(0293-1356) 025
Standard 645 —i 0861 (0504-1.472) 059
Thin 175 —_—t 0386 (0130-1147) 012
ASA physical status classification ;
1 402 —_— 1000 (0-513-1951)  1.00
2 585 —i 0613 (0359-1:048) 0-08
3 85 i 0343 (0-063-1-875) 026
Operative time (min) .
2220 550 — 0-544 (0:307-0-962)  0-0434
<220 522 — 0-934 (0-526-1-657)  0-88
Blood loss (mL)
2230 549 —— 0-827(0-473-1-445) 057
<230 523 ——--»——L 0.601 (0-334-1:080) 010
Duration of antibiotic prophylaxis (days) i
22 321 ——-—--.— 0-873 (0-436-1749)  0-87
1 751 et 0-627(0-380-1.035) 073
Drain insertion '
Yes 846 —t 0-819 (0-517-1:299)  0-41
No 226 —t 0442 (0188-1:039) 0-06
Anticoagulation therapy '
Yes 225 e gt 0-405 (0-169-0-970)  0-0489
No 847 ~—'-r— 0-826 (0523-1:304)  0-42
H ; 1
01 1 10
Favours subcuticular sutures  Favours staples

Figure 2: Subset analysis of wound complications in the modified intention-to-treat population
Significance was calculated with Fisher's exact test. ASA=American Society of Anesthesiologists.
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wound complications as a primary outcome and therefore
subcuticular sutures are not validated as a new standard
procedure for skin closure after gastrointestinal surgery
(panel 2). As a secondary outcome, we noted fewer hyper-
trophic scars formed when subcuticular sutures were used
than when staples were used.

Our sample size calculation was done on the assump-
tion that the incidence of wound complications was 7-5%
with upper gastrointestinal surgery and 15% with lower
gastrointestinal surgery when staples were used and the
expected number of patients receiving the respective
surgery was equal (1:1), which gave the incidence of
wound complications as 11%. We postulated that a 5%
reduction of the incidence of wound complications by
subcuticular sutures was necessary to be a new standard
procedure for skin closure. There are several reasons
why we did not obtain the results we expected. We
showed that the incidences of wound complications were
8.4% in the subcuticular sutures group and 11-5% in the

staples group (p=0-12) in all patients, 7-6% and 9-4%
(p=0-38) in upper gastrointestinal surgery, and 10-2%
and 19-8% (p=0.0301) in lower gastrointestinal surgery
(table 4). Subcuticular sutures were more effective in
lower gastrointestinal surgery, whereas enrolment of
patients receiving open lower gastrointestinal surgery
was substantially lower than that of patients receiving
open upper gastrointestinal surgery (278 vs 802) because
laparoscopic surgery has become more prevalent in
lower gastrointestinal surgery. Although we included
type of surgery as one of our stratification variables, more
patients who underwent lower gastrointestinal surgery
received subcuticular sutures than staples (177 vs 101) and
more patients who underwent upper gastrointestinal
surgery received staples than subcuticular sutures (417 vs
385) as a result of the unexpected unbalanced allocation
(tables 2, 3), which might be caused by participation of
many institutions and the presence of three stratification
factors. These factors attenuated the postulated effect of
subcuticular sutures and the analysis of the primary
outcome did not reach significance. When adjusting for
the type of surgery, subcuticular sutures seemed to con-
fer a benefit, although this result is not conclusive. Thus,
preferential use of subcuticular sutures might be sup-
ported in some circumstances. Although we did not
analyse outcomes of individual institutions, there was
possibility of heterogeneity with regard to the effect of
subcuticular sutures caused by as many as 24 institutions.

Before this trial, few data for potential differences in
the rate of wound complications and hypertrophic scar
formation between upper and lower gastrointestinal
surgery were available. That the incidence of superficial
incisional surgical site infections was higher with lower
gastrointestinal surgery than with upper gastrointestinal
surgery had been previously reported,” which was the
reason why we used type of surgery as a stratification
factor. We showed that the incidence -of total wound
complications and superficial incisional surgical site
infections was significantly higher in lower than in
upper gastrointestinal surgery, whereas the incidence of
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hypertrophic scar formation was higher in upper than
in lower gastrointestinal surgery. Subcuticular sutures
reduced the incidence of wound complications
compared with staples in lower gastrointestinal surgery
and the formation of hypertrophic scars in upper
gastrointestinal surgery, possibly because of the higher
number of events of those types in these types of
surgery, respectively. .

Subset analysis showed that subcuticular sutures
resulted in significantly fewer wound complications in
some subgroups, such as lower gastrointestinal surgery,
longer operative time, and postoperative anticoagulant
therapy, and the frequency of wound complications in
almost all subsets of patients was lower in the subcuticular
sutures group than in the staples group.

1t is reasonable to employ subcuticular sutures in other
types of gastrointestinal surgery, especially hepatobiliary or
pancreatic surgery, which exert extensive surgical stress
and are associated with large volumes of blood loss, long
operative times, and a high incidence of surgical site
infections.** We did not include hepatobiliary or pan-
creatic surgery in this trial because they contain a wide
variety of surgical procedures and different levels of
surgical site infection rates. The results of our subset
analysis imply that subcuticular sutures could be applied
to other types of gastrointestinal surgery and might reduce
wound complications.”

We persuaded investigators to follow the US national
surgical infection prevention guidelines, which recom-
mend that antibiotic prophylaxis should be discontinued
within 24 h of surgery* As a result, 67-9% in the sub-
cuticular sutures group and 72-4% in the staples group
received prophylaxis with antibiotics for 1 day in this trial.
Compared with the result of a national cohort study in the
USA,* reporting that about 60% of patients who had major
surgery were still receiving antimicrobial prophylaxis at
24 h after surgery, our results were acceptable. We did not
find an imbalance between the groups.

Our study had several limitations. First, the absence of
masking could have biased the detection of wound
complications. However, assessment of surgical site infec-
tions was done by infection control personnel at-the
participating institutions who did not have roles in trial
design or conduct. Detection of other wound compli-
cations was based on whether some treatment (dressing or
surgical intervention) for wound management was
documented in the medical record, which could minimise
bias. However, it was possible that the open nature of
our trial might have affected the findings. The Japanese
insurance system and common clinical practice permitted
examination of patients by responsible surgeons at
outpatient clinics 1 month and 6 months after surgery,
which allowed for accurate assessment of the wound even
though allocation was not masked.

Second, it has been reported that subcuticular sutures
for skin closure have advantages compared with staples
with regard to cosmetic considerations, ™ patient
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satisfaction,** and wound handling ** Nevertheless, we
did not assess patients’ satisfaction, patients’ preference,
or potential overall effects on the health-care system, and
we did not use a validated scale to assess scars. We did
not directly compare costs either, but the price of one
stapling device and that of two packs of PDS-II sutures
were roughly the same and median operative time was
10 min longer in the subcuticular sutures group (table 1).

In conclusion, the efficacy of subcuticular sutures was
not validated as an improvement over a standard procedure
for skin closure after gastrointestinal surgery.
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Irinotecan is a key drug in second- or further-line chemotherapy for patients with advanced
gastric cancer. Continuous administration of trastuzumab beyond first progression is expected
o contribute to the benefit of chemotherapy for human epidermal growth factor receptor
2-positive gastric cancer. The aim of this trial is to evaluate the efficacy and safety of combin-
ation chemotherapy with trastuzumab and irinotecan in Japanese patients with advanced
human epidermal growth factor receptor 2-positive chemo-refractory gastric cancer. The
primary endpoint is the disease control rate. The secondary endpoints are adverse events,
overall response rate, time to treatment failure, progression-free survival, overall survival and re-
sponse rate stratified by prior trastuzumab use. A total of 30 patients will be enrolled in this
Osaka Gastrointestinal Cancer Chemotherapy Study Group trial.

Key words: chemo-GI tract HER2-positive — trastuzumab — irinotecan

INTRODUCTION One explanation for this may have been the high rate of cross-

The worldwide standard of care for first-line treatment of
unresectable or recurrent gastric cancer is systemic chemo-
therapy with platinum and fluoropyrimidine drugs. However,
the standard for second-line chemotherapy after failure of the
first-line regimen remains to be established. Several Phase III
studies have shown a survival benefit with second-line chemo-
therapy in comparison with best supportive care (1-3). A
Japanese trial (WJOG4007) comparing second-line irinotecan
(CPT-11) with weekly paclitaxel concluded that neither
regimen was supetior in terms of efficacy or tolerability (4).

over in subsequent treatment. CPT-11 and taxanes may be
also key drugs in second- or further-line chemotherapy for
gastric cancer.

Human epidermal growth factor receptor 2 (HER2; also
known as ERBB2) is a member of a family of receptors asso-
ciated with tumor cell proliferation, apoptosis, adhesion,
migration and differentiation. HER2 is over-expressed in
~20% of gastric cancer cases (5—7). Trastuzumab, a mono-
clonal antibody that targets HER2, induces antibody-
dependent cellular cytotoxicity, inhibits HER2-mediated
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signaling and prevents cleavage of the extracellular domain
of HER?2. In advanced HER2-positive gastric or gastro-
esophageal junction cancer, trastuzumab has shown a survival
benefit in first-line combined with standard chemotherapy (8).

Many targeted drugs have shown efficacy of continuation
treatment beyond progression (9—11), including bevacizumab
in colorectal cancer, rituximab in malignant lymphoma and
erlotinib in non-small-cell lung cancer. There is also some
evidence to support the benefit of continuing anti-HER2
therapy beyond first progression in HER2-positive metastatic
breast cancer (12,13). Therefore, continuous administration
of trastuzumab beyond first progression is recommended
in clinical practice guidelines on the treatment of breast
cancer (14).

Trastuzumab showed at least an additive antitumor effect
when combined with CPT-11 in preclinical models of gastric
cancer (15). Moreover, the efficacy of FOLFIRI plus trastuzu-
mab has been reported in a retrospective analysis (16).
The combination of CPT-11 with trastuzumab showed promis-
ing results in the treatment of metastatic breast cancer (17).

Therefore, the goal of this study is to conduct an open-label
multicenter Phase II study to evaluate the efficacy and safety
of combination therapy with trastuzumab and CPT-11 in
refractory gastric cancer.

The Protocol Review Committee of the Osaka Gastrointestinal
Cancer Chemotherapy Study Group (OGSG) approved the
study protocol in July 2012, and the study was initiated
in August 2012. This trial was registered at the University
Hospital Medical Information Network (UMIN) Clinical
Trials Registry as UMIN000008626 (http:/www.umin.ac.jp/
ctr/index.htm).

PROTOCOL DIGESTS OF THE STUDY
(OGSG1205)

OBJECTIVE

0GSG1205 is an open-label multicentre Phase II study aimed
at evaluating the efficacy and safety of combination therapy
with trastuzamab and CPT-11 in patients with advanced
HER2-positive chemo-refractory gastric cancer.

RESOURCES

This study is supported by the OGSG.

ENDPOINTS

The primary endpoint of this study is disease control rate
(DCR), defined as the proportion of patients showing a com-
plete response, partial response or stable disease as the best
overall response according to RECIST. The secondary end-
points are rates of adverse events, overall response rate,
time to treatment failure, progression-free survival (PFR),
overall survival (OS) and response rate stratified by prior tras-
tuzumab use.

Jpn J Clin Oncol 2013;43(8) 839

EricBiLITY CRITERIA
Incrusion CRITERIA

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

(i) Pathologically confirmed unresectable or recurrent
gastric adenocarcinoma or adenocarcinoma of the
gastro-esophageal junction.

(ii) HER2-positive confirmed by IHC and/or FISH (IHC
3- or IHC 2- and FISH-positive).
(iii) Disease progression during or after one or more cycles
of previous chemotherapy.
(iv) Measurable or nonmeasurable target lesions according
to RECIST criteria version 1.1.
(v) Aged >20 years.
(vi) Performance status (ECOG scale) of 0 or 2.
(vii) Sufficient oral intake.
(viii) Adequate baseline organ and marrow function.
(ix) Life expectancy of >3 months.
(x) Left ventricular ejection fraction of >50%.
(xi) Written informed consent.
(xii) Inclusion of either trastuzumab and/or taxanes in prior
chemotherapy permitted.

ExcLusioN CRITERIA

Patients were excluded from the study if they met any of the
following criteria:

(i) Other malignancy within previous 5 years (except car-
cinoma in situ of cervix or basal cell carcinoma).
(ii) A history of CPT-11 use.

(iii) Local and/or general active infectious disease.

(iv) Serious complications such as bleeding in digestive
tract, ileus, intestinal paralysis, interstitial pneumonia,
pulmonary fibrosis, ischemic heart disease or cardiac
dysrhythmia, heart failure, renal failure, hepatic cirrho-
sis, glaucoma and uncontrolled diabetes mellitus.

(v) Uncontrolled diarrhea.

(vi) A history of severe drug hypersensitivity.

(vii) Middle or large volume of ascites and/or pleural fluid.

(viii) Necessity for continuous administration of steroids.

(ix) Difficulty on registration in this study due to psycho-
logical disease.

(x) Central nerve metastasis.

(xi) Need for treatment with atazanavir sulfate.

(xii) Women in pregnancy, at risk of pregnancy or hoping to
become pregnant; men who wanted their partners to
become pregnant,

(xiii) Patients with active hepatitis type B and/or hepatitis C.
(xiv) Judged to be unsuitable for inclusion in the study by
the investigator.

REGISTRATION

After written informed consent is obtained, an eligibility
report form will be sent to the OGSG Data Center, where
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eligible patients will be subsequently enrolled in the trial.
Information regarding any necessary follow-up tests will be
then sent out from the registration center.

TREATMENT METHODS

Intravenous infusion of CPT-11 every 2 weeks at a dose of
150 mg/mz; intravenous infusion of trastuzumab at a dose of
8 mg/kg on Day 1 of the first cycle, followed by 6 mg/kg every 3

weeks. Administration of CPT-11 and trastuzumab will be
repeated in independent schedules. Treatment will be continued
until disease progression, unacceptable toxicity or withdrawal of
consent. CPT-11 dose adjustment is allowed according to tox-
icity. Trastuzumab toxicity is managed by treatment interruption.

FoLLow-up

Physical and safety evaluations and laboratory tests are per-
formed prior to the initiation of treatment. Responses are evalu-
ated every 2 months or earlier if there are indications of
treatment failure due to toxicity. All eligible patients are to be
included in the assessment of efficacy and safety. Non-
evaluable patients will be added to the efficacy assessment
dataset as ‘not evaluable. The following dates will be recorded:
(i) date of treatment commenced; (ii) date of disease progression;
(iii) final date of assessment of survival and (iv) date of death.

STATISTICAL ANALYSIS

The primary endpoint of this study is the DCR, which will be
summarized in terms of percentage, with a 95% confidence
interval. The DCR is calculated primarily based on the assess-
ment of the central radiologic review. All results will be ana-
lyzed in the full analysis set (FAS), which will include all
patients, except those deemed to be ineligible after registra-
tion. The DCR will be analyzed in the FAS as the primary end
point. The sample size of this study will be 30 patients. This
sample size provides 80% power under the hypothesis that the
expected value of the primary endpoint will be 50% and the
threshold value will be 30% using a one-sided exact binomial
test at a significance level of 0.10. To evaluate secondary end-
points, the Kaplan—Meier method is analyzed for PFS and
OS. An overall response rate and a response rate are summar-
ized in terms of percentage, with a 95% CI.

MONITORING

In-house monitoring will be performed every 6 months by the
OGSG Data Center to evaluate study progress and ensure
study quality.

Contflict of interest statement

None declared.
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Objective: S-1 and cisplatin combination therapy is a standard regimen for patients with
advanced gastric cancer in Japan. The primary objective of this study was to determine the
maximum tolerated dose and dose-limiting toxicities of a triplet regimen adding paclitaxel
to S-1 and cisplatin combination therapy.

Methods: Patients with previously untreated metastatic or recurrent gastric cancer were
enrolled. Patients received S-1 (40 mg/m? p.o., twice daily, on days 1-21 every 35 days),
cisplatin (30 mg/m? divided, on days 1 and 15) and paclitaxel (divided on days 1 and 15). The
starting dose of paclitaxel was 50 mg/m? (level 1); the dose was escalated to 60 (level 2), 70
(level 3) and 80 mg/m? (level 4) in a stepwise fashion. Dose-limiting toxicity was determined
during the first treatment cycle. '

Resulis: Eighteen patients enrolled. During the first cycle, no dose-limiting toxicity was
observed at dose levels 1 and 2. At dose level 3, one of the six patients had dose-limiting tox-
icity (one patient had grade 4 neutropenia) and at dose level 4, one of the six patients had
dose-limiting toxicity (one patient had febrile neutropenia, hypoalbuminemia and fatigue of
grade 3). The maximum tolerated dose was not reached at level 4; however, grade 3
hyponatremia and hypokalemia in two of the six patients occurred during the second treat-
ment course at level 4. From the point of view of safety in the outpatient setting, the recom-
mended dose of paclitaxel was determined at 70 mg/m?. The overall response rate was 50%.
Conclusions: The recommended dose of paclitaxel added to S-1 (80 mg/m? days 1-21)
plus cisplatin (30 mg/m? days 1 and 15) was 70 mg/m? on days 1 and 15 of a 5-week cycle.

Key words: gastric cancer — paclitaxel — cisplatin — S-1 — triplet combination chemotherapy —
phase I
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Table 2. Patient characteristics

Table 3. Adverse events during the first cycle

Age (years)

Median (range) 61 (34—74)
Gender (male/female) 13/5
ECOG PS

0 13

1 5
Prior gastrectomy

- 13

+ 5
Histology

Intestinal type 7

Diffuse type ) 11
Metastatic site

Lymph node 15

Liver

Peritoneum

Distant
Target lesion

- 4

+ 14
Treatment cycle

Median (range) 4(2-8)

ECOG, Eastern Cooperative Oncology Group.

Metastases were identified in the peritoneum in 6 patients,
the liver in 5, lymph nodes in 15, bone in 1 and ovary in
1. The total number of treatment courses was 69 (17 cycles
at level 1, 12 cycles at level 2, 23 cycles at level 3 and 17
cycles at level 4) and the median number of treatment
courses was 4 (range: 2—8). '

ToxiCITIES

The toxicities profile during the first course is shown in
Table 3. One patient experienced grade 3 neutropenia, hemo-
globinemia and nausea, there was no DLT at dose levels 1
and 2. One patient had grade 4 neutropenia and grade 3
febrile neutropenia lasting for 4 days as the DLT at level
3. Three additional patients were assigned to level 3 (total,
six patients). Other types of toxicities were grade 3 leukocy-
topenia and neutropenia. No grade 3 or 4 non-hematologic
toxicities were observed. Therefore, the dose of paclitaxel
was escalated to level 4. In three patients at level 4, one
patient had grade 3 febrile neutropenia lasting for 4 days
with fever, hypoalbuminemia and fatigue as the DLT. Three
additional patients were assigned to level 4 (total, six
patients). Other types of toxicity were grade 3 leukocyto-
penia, neutropenia and hemoglobinemia. No grade 3 or 4

Level 4
(n=6)

Level 2
n=3)

Level 3
(n=26)

Grade Level 1

(n=3)

123 4123412341234

22 2 3.1
1 21 1 2

Leukopenia

- N

Neutropenia

Anemia

P N
—_

—_ RN e e
-

Thrombocytopenia
Febrile neutropenia 1 1
AST/ALT elevation 1
Hypoalbuminemia 1 1
Hypokalemia
Hyponatremia
Anorexia
Nausea

Vomiting

O T L N S

o VI
—
3%
—

Diarrhea
Fatigue 2 2 11
Alopecia 1 1 1
Allergic reaction 3

Sensory neuropathy 2 2

Stomatitis 1

Rash 1

AST, aspartate aminotransferase; ALT, alanine aminotransferase.

non-hematologic toxicities, except for hypoalbuminemia and
fatigue, were observed.

Neither treatment-related death nor delayed severe toxici-
ties were observed. The toxicities in all treatment courses are
summarized in Table 4. Neutropenia was the most common-
ly observed hematological toxicity. Grade 3 hyponatremia
and hypokalemia was seen in two patients for each. Grade 3
fatigue was seen in four patients, anorexia in one patient,
diarrhea in one patient and nausea in one patient.

During the first course of treatment, the MTD was not
achieved at level 4; however, grade 3 hyponatremia and
hypokalemia in two of the six patients occurred during the
second treatment course at level 4. From the point of view
of safety in the outpatient setting, the protocol committee
defined level 4 as the MTD and determined level 3 as the
RD.

Erricacy

Of the 18 patients enrolled into this study, 14 patients had
measurable metastatic lesions (RECIST). Of these 14
patients, 7 had a partial response, yielding a response rate of
50%, and 7 patients had stable disease (Table 5). The



disease control rate was thus 100%. At a median follow-up
of 14.4 months (range: 2.7—52.2), the median OS was 14.2
months (95% confidence interval: 12.5—-38.3).

DISCUSSION

S-1 is an oral anticancer drug composed of tegafur and two

modulating agents, gimeracil and potassium oxonate, at a -

Table 4. Adverse events in all cycles

Level 1 Level 2 Level 3 Level 4
(»=3) (n=3) (n=16) (n=16)
Grade 1 2341234123412 34
Leukopenia 2 1 12 3 3 2
Neutropenia 1 2 1 1 31 1
Anemia 1 2 11 1 4 1 2 2
Thrombocytopenia 2 1 2 2
Febrile neutropenia 1 1 1
AST/ALT elevation 1 4 1
Hypoalbuminemia 1 1 21 11
Bilirubin 11 1 21
Hypokalemia 1 1
Hyponatremia 1 1 4 1
Anorexia 21 3 2 2 13
Nausea 1 1 1 11
Vomiting 11 1 1 1
Diarrhea 111 1 21 1 2
Fatigue 11 2 3 1 1 2
Alopecia 11 3 4 1
Allergic reaction 3
Sensory neuropathy 2 2
Stomatitis 1 11
Rash 11 1 1
Edema 11 1

Table 5. Response (RECIST)
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molar ratio of 1:0.4:1 (10). Phase II trials of S-1 therapy for
advanced gastric cancer performed in Japan have shown a
high overall response rate of 44—54% (11, 12). So S-1 has
been considered to be a key drug in the treatment of
advanced gastric cancer and widely used with or without
other drugs in Japan.

CDDP is made of platinum compounds and effective for
many types of cancer other than gastric cancer. CDDP as a
single agent is reported to be effective for gastric cancer in
22-33% of patients, but is usually used in combination with
other anticancer agents (13, 14).

Paclitaxel is a drug extracted from the bark of Taxus chi-
nensis, the mechanism of action of which is to promote
microtubular protein polymerization and induce stabilization
and excessive formation of microtubules to prevent depoly-
merization of microtubules, resulting in the inhibition of cell
division and antitumor activity. It has also been identified as
an effective agent for gastric cancer. Phase II studies of
paclitaxel monotherapy obtained response rates of 11-23%
(15-17).

These drugs have different antitumor mechanisms and
several combination regimens containing these drugs have
achieved favorable results in patients with unresectable or re-
current gastric cancer. The S-1 plus CDDP regimen has been
regarded as the standard regimen in Japan (3). S-1 plus pacli-
taxel achieved a 48% response rate and paclitaxel plus
CDDP also achieved a 43% in a phase II study (18, 19).

Furthermore, triplet chemotherapy is expected to improve
the outcomes of advanced unresectable or recurrent gastric
cancer patients. In Japanese phase I clinical studies, a triple
combination of DCS that included S-1 instead of 5-FU pro-
vides a high response rate and long survival of 15 months or
longer, but is still associated with a high frequency of grade
4 hematologic toxicity and requires careful management
(6, 7). In contrast, triple therapy with paclitaxel has a milder
hematologic toxicity compared with DCS regimen. Iwase
et al: (8) reported that a phase II clinical study showed a fa-
vorable clinical outcome with S-1 (70 mg/m?®, days 1—14),
paclitaxel (160 mg/m?, day 1) and CDDP (60 mg/m?, day
14) in an every 4-week cycle, with a response rate of 63.5%
and the overall survival of 15 months, in which the fre-
quency of serious toxicities was low (grade 4 adverse events

Response Complete response  Partial response

Stable disease

Progressive disease = Response rate (%)  Disease control rate (%)

Overall (n = 12) 0 7 7
Level 1 (#=2) (530 mg/m?®) 0 2 1
Level 2 (n =2) (60 mg/m?®) 0 1 1
Level 3 (n=3) (70 mg/m®) 0 3 1
Level 4 (n =5) 80 mg/m®) 0 1 4

50 100

oo o o o
|
|

RECIST, Response Evaluation Criteria in Solid Tumors.
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included neutropenia [7.9%], thrombocytopenia [1.6%] and
decreased hemoglobin [1.6%]) and grade 3 or greater non-
hematologic toxicities were not observed. The phase II clin-
ical study performed by J.Y. Kim et al. (20) also showed a
good clinical outcome with a divided dose regimen, in
which the doses of paclitaxel and CDDP in the regimen used
by Iwase et al. (8) were divided into 80 and 30 mg/m?, re-
spectively and administered at two time points, days 1 and
14 of every 4-week cycle. Grade 4 adverse events included
leukocytopenia (4.8%) and neutropenia (19.0%) and Grade 3
non-hematologic toxicities occurred in 2—5%. The response
rate was 59.1% and the overall survival was 11.2 months.

Several phase II studies have reported that the toxicity of
triple combination therapy can be reduced by dividing the
dose of CDDP into 20—40 mg/m? weekly or biweekly,
leading to a decrease in adverse events and the continuity of
the treatment while maintaining efficacy (20—23). If one can
administer CDDP with the dose divided into two equal
doses while maintaining its dose intensity, patients no longer
require a large amount of infusion or inpatient care, resulting
in improved quality of life.

In this study, we divided CDDP into 30 mg/m? on days 1
and 15 while the dose intensity of CDDP of the standard SP
regimen was maintained. By virtue of division of the CDDP
dose, non-hematological toxicities were mild, and the dose
of paclitaxel could subsequently be increased to 80 mg/m* at
level 4. Grade 3 febrile neutropenia was observed in one
patient at levels 3 and 4 as the DLT. Except for nausea at
level 1 and hypoalbuminemia and fatigue at level 4, no
grade 3 or 4 non-hematologic toxicities were observed
during the first course. On the other hand, grade 3 non-
hematological toxicities, such as fatigue, hyponatremia and
hypokalemia were observed during the second treatment
course at level 4. In view of safety and continuity in the out-
patient setting, we defined the MTD of this triplet regimen
as level 4 and the RD as level 3.

In this study, we recommended inpatient treatment during
the initial treatment course for safety reasons, but the second
or later courses of treatment could be administered safely on
an outpatient basis because inpatient hydration was not
required, and no TLD was observed. Based on the severity
and frequency of adverse events, this regimen was consid-
ered to be a promising treatment option that is safe, highly
manageable and can be administered as outpatient therapy.

Among 14 patients with RECIST-evaluable lesions, 7
patients achieved PR and 7 patients SD, with a response rate
of 50% and a disease control rate of 100%. As with other
PCS therapies, the response rate was slightly lower when
compared with DCS, but three of the four patients demon-
strated tumor response at the RD of paclitaxel of 70 mg/m?,
showing that the therapy provides sufficient efficacy.

In conclusion, the RD of the PCS regimen is as follows:
S-1 80 mg/m? on days 1—21, CDDP 30 mg/m> and PTX
70 mg/m? on days 1 and 15 of a 5-week cycle. We are con-
ducting a phase II study using the response rate as a primary
endpoint and expecting promising results for this approach

as a triple-agent therapy that can be administered on an
outpatient basis.

Acknowledgements

We thank Ms Akiko Hotta and Ms Hiroko Maruyama at the
Osaka Gastrointestinal Cancer Chemotherapy Study Group
(OGSG) date center for their excellent secretarial assistance.

Conflict of interest statement

None declared.

References

1. Boku N. Chemotherapy for metastatic gastric cancer in Japan. Int J Clin
Oncol 2008;13:483—7.

2. Fujii M, Kochi M, Takayama T. Recent advances in chemotherapy for
advanced gastric cancer in Japan. Surg Today 2010;40:295-300.

3. Koizumi W, Narahara H, Hara T, et al. S-1 plus cisplatin versus S-1
alone for first-line freatment of advanced gastric cancer (SPIRITS trial):
a phase III trial. Lancet Oncol 2008;9:215-21.

4. Ajani JA, Rodrigunez W, Bodoky G, et al. Multicenter phase IIT
comparison of cisplatin/S-1 with cisplatin/infusional fluorouracil in
advanced gastric or gastroesophageal adenocarcinoma study: the
FLAGS trial. J Clin Oncol 2010;20:1547-53.

5. Van Cutsem E, Moiseyenko VM, Tjulandin S, et al. Phase III study of
docetaxel and cisplatin plus fluorouracil compared with cisplatin and
fluorouracil as first-line therapy for advanced gastric cancer: a report of
the V325 Study Group. J Clin Oncol 2006;24:4991—7.

6. Sato Y, Takayama T, Sagawa T, et al. Phase II study of S-1, docetaxel
and cisplatin combination chemotherapy in patients with unresectable
metastatic gastric cancer. Cancer Chemther Pharmacol 2010;66:721—8.

7. Koizumi W, Nakayama N, Tanabe S, et al. A multicenter phase II study
of combined chemotherapy with docetaxel, cisplatin, and S-1 in patients
with unresectable or recurrent gastric cancer (KDOG 0601). Cancer
Chemother Pharmacol 2012;69:407—13.

8. Iwase H, Shimada M, Tsuzuki T, et al. A phase II multi-center study of
triple therapy with paclitaxel, S-1 and cisplatin in patients with
advanced gastric cancer. Oncolog 2011;80:76—83.

9. Fujitani K, Hasegawa H, Hirao M, Kurokawa Y, Tsujinaka T. Feasibility
study of triplet combination chemotherapy of paclitaxel, cisplatin and S-1
for advanced gastric cancer. Anficancer Res 2011;31:3085-91.

10. Shirasaka T, Shimamoto Y, Ohshimo H, et al. Development of a novel
form of an oral 5-fluorouracil derivative (S-1) directed to the
potentiation of the tumor selective cytotoxicity of 5-fluorouracil by two
biochemical modulators. Anticancer Drugs 1996;7:548—57.

11. Sakata Y, Ohtsu A, Horikoshi N, Sugimachi X, Mitachi Y, Taguchi T.
Late phase II study of novel oral fluoropyrimidine anticancer drug S-1
(1 M tegafur-0.4 M gimestat-1 M otastat potassium) in advanced gastric
cancer patients. Eur J Cancer 1998;34:1715-20.

12. Koizumi W, Kurihara M, Nakano S, Hasegawa K. Phase II study of
S-1, a oral derivative of 5-fluorouracil, in advanced gastric cancer.
Oncology 2000,58:191-7.

13. Beer M, Cocconi G, Ceci G, Varini M, Cavalli F. A phase II study of
cisplatin in advanced gastric cancer. Fur J Cancer Clin Oncol
1983;19:717-20.

14. Leichman L, McDonald B, Dindogru A, Samson M, Vaitkevicius VK.
Cisplatin. An active drug in the treatment of disseminated gastric
cancer. Cancer 1984;53:18-22.

15. Ajani JA, Fairweather J, Dumas P, Patt YZ, Pazdur R, Mansfield PF.
Phase II study of Taxol in patients with advanced gastric carcinoma.
Cancer J Sci Am 1998;4:269—74.

16. Yamada Y, Shirao X, Ohtsu A, et al. Phase II trial of paclitaxel
by three-hour infusion for advanced gastric cancer with short
premedication for prophylaxis against paclitaxel-associated
hypersensitivity reactions. 4nn Oncol 2001;12:1133-7.



17.

18.

19.

20.

Garcia AA, Leichman CG, Lenz HJ, et al. Phase II trial of outpatient
schedule of paclitaxel in patients with previously untreated metastatic,
measurable adenocarcinoma of the stomach. Jpn J Clin Oncol
2001;31:275-8.

Narahara H, Fujitani K, Takiuchi H, et al. Phase II study of a
combination of S-1 and paclitaxel in patients with unresectable or
metastatic gastric cancer. Oncology 2008;74:37—41.

Nagata N, Kimura M, Hirabayashi N, Tuburaya A, Murata T, et al.
Phase II study of weekly paclitaxel and cisplatin combination therapy
for advanced or recurrent gastric cancer. Hepatogastroenterol
2008;55:1846—50.

Kim JY, Do YR, Park KU, et al. Multicenter phase II trial of S-1,

paclitaxel and cisplatin triplet combination chemotherapy in patients-

21.

22,

23.

Jpn J Clin Oncol 2013;43(2) 131

with advanced gastric cancer. Cancer Chemther Pharmacol 2011;
67:527-32.

Lorenzen S, Hentrich M, Haberl C, et al. Split-dose docetaxel, cisplatin
and leucovorin/fluorouracil as first-line therapy in advanced gastric
cancer and adenocarcinoma of gastroesophageal junction: results of a
phase II trial. Ann Oncol 2007;18:1673—9.

Overman MJ, Kazmi SM, Jhamb J, et al. Weekly docetaxel, cisplatin,
and 5-fluorouracil as initial therapy for patients with advanced gastric
and esophageal cancer. Cancer 2010;116:1446-53.

Li CP, Chen JS, Chen LT, et al. A phase II study of weekly docetaxel
and cisplatin plus oral tegaful/uracil and leucovorin as first-line
chemotherapy in patients with locally advanced or metastatic gastric
cancer. Br J Cancer 2010;103:1343-8.



Articles l

Intraoperative versus extended antimicrobial prophylaxis
after gastric cancer surgery: a phase 3, open-label,
randomised controlled, non-inferiority trial

Hiroshi Imamura*, Yukinori Kurokawa*, Toshimasa Tsujinaka, Kentaro Inoue, Yutaka Kimura, Shohei lijima, Toshio Shimokawa, Hiroshi Furukawa

Summary

Background Although evidence for the efficacy of postoperative antimicrobial prophylaxis is scarce, many patients
routinely receive such treatment after major surgeries. We aimed to compare the incidence of surgical-site infections
with intraoperative antimicrobial prophylaxis alone versus intraoperative plus postoperative administration.

Methods We did a prospective, open-label, phase 3, randomised study at seven hospitals in Japan. Patients with gastric
cancer that was potentially curable with a distal gastrectomy were randomly assigned (1:1) to receive either intraoperative
antimicrobial prophylaxis alone (cefazolin 1 g before the surgical incision and every 3 h as intraoperative supplements)
or extended antimicrobial prophylaxis {intraoperative administration plus cefazolin 1 g once after closure and twice
daily for 2 postoperative days). Randomisation was stratified using Pocock and Simor’s minimisation method for
institution and American Society of Anesthesiologists scores, and Mersenne twister was used for random number
generation. The primary endpoint was the incidence of surgical-site infections. We assessed non-inferiority of
intraoperative therapy with a margin of 5%. Analysis was by intention-to-treat. During hospital stay, infection-control
personnel assessed patients for infection, and the principal surgeons were required to check for surgical-site infections
at outpatient clinics until 30 days after surgery. This study is registered with UMIN-CTR, UMIN000000631.

Findings Between June 2, 2005, and Dec 6, 2007, 355 patients were randomly assigned to receive either intraoperative
antimicrobial prophylaxis alone (n=176) or extended antimicrobial prophylaxis (n=179). Eight patients (5%, 95% CI
2-9%) had surgical-site infections in the intraoperative group compared with 16 (9%, 5-14) in the extended group.
The relative risk of surgical-site infections with iniraoperative antimicrobial prophylaxis was 0-51 (0-22~1-16), which
revealed statistically significant non-inferiority {p<0-0001).

Interpretation Elimination of postoperative antimicrobial prophylaxis did not increase the incidence of surgical-site
infections after a gastreciomy. Therefore, this treatment is not recommended after gastric cancer surgery.

Funding Osaka Gastrointestinal Cancer Chemotherapy Study Group.

Introduction

The Centers for Disease Control and Prevention in the
USA has issued guidelines that recommend
administration of a first-generation cephalosporin for
intraoperative antimicrobial prophylaxis to prevent
surgical site infections in clean or clean-contaminated
operations.! This treatment is usually given within 30 min
of the first surgical incision, with supplementary
treatments every 3 h or 4 h throughout the operation.?
Results of a large-scale national cohort study in the USA
showed that only 14-5% of 32 603 patients who had major
surgery had discontinued antimicrobial prophylaxis
within 12 h after the surgery ended and that 26-7% of
patients were still receiving this treatment at 48 h after
surgery.? Furthermore, a questionnaire administered to
3823 Japanese surgeons showed that 56-4% of them gave
antimicrobial prophylaxis in clean-contaminated oper-
ations until 3-4 days after surgery, whereas only 2-4% of
surgeons gave the treatment for 24 h or less after surgery
ended.* Because of a high prevalence of drain use in
gastrointestinal surgery in Japan and the potential risk of
surgical-site infections, the Japanese Association for

www.thelancet.comfinfection Vol12 May 2012

Infectious Diseases and the Japanese Society of Chemo-
therapy developed guidelines that recommend post-
operative antimicrobial prophylaxis for 1-3 days after
gastrointestinal surgery.’® However, postoperative anti-
microbial prophylaxis is controversial because evidence
for its efficacy is scarce.

Gastric cancer is the third leading cause of cancer deaths
worldwide and the most common in eastern Asia. Surgery
for gastric cancer is usually accompanied by extended
lymph node dissection, known as a D2 lymphadenectomy.®
The Osaka Gastrointestinal Cancer Chemotherapy Study
Group (OGSG) did a preliminary multicenire phase 2 trial
(OGSG0202) to examine the clinical outcomes when
postoperative antimicrobial prophylaxis is not given to
patients with gastric cancer. 56 patients who were scheduled
to have a distal gastrectomy were registered in this study.
Cefazolin was given 30 min before the skin incision and
every 3 h during the operation without postoperative
antimicrobial prophylaxis. Surgical-site infections were
recorded in three patients (5-4%), which was similar to the
prevalence in historical controls who had received
postoperative antimicrobial prophylaxis (6-7%).” After the
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phase 2 trial, we designed this multicentre, randomised,
phase 3 trial (OGSG0501) to assess non-inferiority of the
omission of postoperative antimicrobial prophylaxis in
patients with gastric cancer. :

Methods

Patients

We enrolled patients who had histologically proven
gastric adenocarcinoma that was deemed curable with a

Panel 1: Definit
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distal gastrectomy. Patients were also required to have an
American Society of Anesthesiologists (ASA) score of
1 or 2. Patients were excluded from the study if they had
an active or uncontrolled infection, received neocadjuvant
chemotherapy, or had been given steroids. Seven insti-
tutions of the OGSG in Japan participated in the trial.
The study protocol was approved by the OGSG Steering
Committee and the institutional review boards of all of
the participating hospitals. All patients provided written
informed consent before randomisation. This study was
registered with UMIN-CTR,UMIN000000631.

Randomisation and masking

After confirming the eligibility of patients during surgery,
surgeons contacted the OGSG data centre by telephone
to receive a randomly generated assignment (1:1) placing
the patients in one of the treatment groups. We used
Pocock and Simon’s minimisation method to stratify
treatment groups according to institution and ASA
scores, and Mersenne twister for random number
generation.® The surgeon gave the assigned treatment.
Interventions were not masked. The OGSG data centre
was responsible for assigning the intervention, data
management, central monitoring, and statistical
analyses.

Procedures
For both groups, the surgeon did distal gastrectomies and
lymphadenectomies according to Japanese Gastric Cancer
Treatment Guidelines’ In short, D1 lymphadenectomy
plus suprapancreatic node dissection (D1+8 dissection)
was done for patients with ¢T1 tumours, whereas D2
lymphadenectomy was done for patients with ¢T2-4
tumours. The reconstruction method and the surgical
approach (open or laparoscopic) were not prespecified.
1g of cefazolin was given 30 min after anaesthesia, and
an additional dose was given every 3 h during surgery.
For the extended antimicrobial prophylaxis group, 1 g of
cefazolin was given on postoperative day 0 (at night) and
every 12 h until postoperative day 2 (2 g per day for
2 postoperative days). Care before and after surgery and
wound management were done according to respective
institutional standards.

Operative methods and pathology results were
recorded according to the 13th edition of the Japanese
Classification of Gastric Carcinoma.” The prognostic
nutritional index was calculated as: 0-005xlymphocyte
count (cells per pL)+10xserum albumin (g/dL).® Infec-
tion control personnel monitored and detected surgical-
site infections during the patient’s hospital stay. Principal
surgeons were required to check for the presence or
absence of surgical-site infections at outpatient clinics
until 30 days after surgery. The Centers for Disease
Control and Prevention’s National Nosocomial Infection
Surveillance system was used to diagnose surgical-site
infections (panel 1)," which were classified as superficial
incisional, deep incisional, and organ or space.
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Statistical analysis

The primary endpoint was the incidence of surgical-
site infections. Secondary endpoints were the incidence
of infection at remote sites, the incidence of fever
higher than 38°C, body temperature on postoperative
day 3, duration of hospital stay after surgery, and severe
adverse reactions to antimicrobial prophylaxis.

We intended to recruit 342 patients with a power of 80%
for the Dunnet-Gent test at a one-sided o 0of 0. 05 to show
non-inferiority of incidence of surgical-site infections.
This allowed us to detect a non-inferiority margin of 5%
for incidence of surgical-site infections in the intra-
operative antimicrobial prophylaxis group with an
estimation of a 6-7% incidence of these infections in the
extended treatment group. The projected accrual period
was 3 years, and no interim analysis was planned.

For secondary endpoints, we compared binary variables
with Fisher's exact test, and continuous variables with
the Mann-Whitney U test. Logistic regression analysis
was done to adjust for potential confounding factors,
including age, sex, lymphadenectomy, reconstruction
method, postoperative cancer stage, body-mass index,
prognostic nutritional index, and transfusions. Nine
subgroups were also analysed with logistic regression to
assess statistical interactions between the treatment and
various subgroups. Because of the exploratory nature of
subgroup comparisons, test results are reported without
multiplicity adjustment of type I error.

Because the study was designed to use a one-sided
test, we present one-sided p values for the primary
analysis results of the non-inferiority test of surgical-site
infections. Two-sided p values were calculated for all
other tests. All p values less than 0-05 were judged to be
statistically significant. Analysis was by intention-to-treat.
Statistical analyses were done with SPSS version 17.0 and
R version 2.12.2.

Role of the funding source .
This study was funded by OGSG, which is a non-profit
organisation established to develop cancer treatment.
The sponsor of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had
full access to all the data in the study and had final
responsibility for the decision to submit for
publication.

Results

Between June 2, 2005, and Dec 6, 2007, 355 patients
from seven hospitals were randomly assigned: 176 to
receive intraoperative antimicrobial prophylaxis, and
179 to the extended antimicrobial prophylaxis group
(figure 1). Two patients underwent a total gastrectomy
because they had a positive resection margin, and one
had palliative bypass surgery with gastrointestinal
anastomosis. All patients received all planned ant-
microbial doses and were monitored during their
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hospital stay and until 30 days after surgery. No severe
adverse reactions to antimicrobial prophylaxis occurred
in either group.

The patients’ characteristics in the two groups were
well balanced (table 1). Median body-mass index and
median prognostic nutritional index were much the
same between the two groups. About 60% of patients in
both groups had early (T1) gastric cancer. A D2 or more
extended lymphadenectomy was done in 123 patients
assigned to the intraoperative antimicrobial prophylaxis
group (70%) and in 120 patients assigned to the extended
antimicrobial prophylaxis group (67%). The between-
group differences in median operation time was 9 min
and in median blood loss was 10 mL. 14 patients had
laparoscopy-assisted distal gastrectomy.

24 patients had surgical-site infections (table 2), all
of whom had undergone distal gastrectomy without
protocol violation. The incidence of surgical-site infec-
tions was 5% (95% CI 2-9%) in the intraoperative
antimicrobial prophylaxis group compared with 9%
(5-14%) in the extended antimicrobial prophylaxis group.
Intraoperative administration was non-inferior to
postoperative treatment (one-sided p<0-0001). On the
basis of a multiple logistic regression analysis, the odds
ratios (ORs) for surgical-site infections with intraoperative
antimicrobial prophylaxis was 0-49 (95% CI 0-20-1-16)
before and 0-55 (0-21-1-45) after adjusting for eight
variables (age, sex, lymphadenectomy, reconstruction
method, postoperative cancer stage, body-mass index,
prognostic nutritional index, and transfusions).

Most surgical-site infections involved organ or space,
and no deep incisional infections arose (table 2).

We assessed statistical interactions between the
treatment effects and patient characteristics, including
body-mass index, prognostic nutritional index, and
operation time (figure 2). No subgroups showed a
decrease in the incidence of surgical-site infections
with extended antimicrobial prophylaxis. The OR for
surgical site infections with intraoperative antimicrobial
prophylaxis was 0-31 {95% CI 0-099-0-998; p=0-050) for
patients who were not overweight (body-mass index <25)

1 355 patients enrolled ‘

[
v v

FNG assigned to intraoperative AMP l

l 179 assigned to extended AMP

v

t 176 had allocated treatment i ! 179 had allocated treatment

2 protocol violations because of
total gastrectomy

>

1 protocol violation because of
bypass surgery

A4

A 1
['176 included in the final analysis }<~—-~-:

i 179 included in the final analysis }4

Figure 1: Trial profile
AMP=antimicrobial prophylaxis.
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- Table 2: Incidence of surgical-site infections
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and 1.09 (0-25-4:72; 0-91) for patients who were
overweight (body-mass index =25).

All secondary endpoints were compared between the
intraoperative antimicrobial prophylaxis group and
extended administration group (table 3). The incidence
of remote site infections was 5% (95% CI 2-10) with
intraoperative antimicrobial prophylaxis and 3% (1-7)
with extended treatment. For remote site infections, two
patients had pneumonia or bronchitis and one patient
had a urinary tract infection in each group. The incidence
of fever higher than 38°C was 34% (27-1-41-6) and 29%
(22-5-36-3) in the intraoperative and extended groups,
respectively. Median body temperature on postoperative
day 3 was about 37°C in both groups and median duration
of hospital stay was 12 days with both treatments.

Discussion

Omitting postoperative antimicrobial prophylaxis does
not increase the incidence of surgical-site infections
in patients with gastric cancer. Extended antimicrobial
prophylaxis is associated with greater costs than intra-
operative treatment alone because of the use of
unnecessary drugs and might increase the risk of adverse
drug reactions. Additionally, shortening of the anti-
microbial prophylaxis period could help prevent the
emergence of resistant strains.?® For these reasons,
we do not recommend antimicrobial prophylaxis after
gastric cancer surgery.

In a US study, about 60% of patients. who had
had major surgery were stll receiving antimicrobial
prophylaxis at 24 h after surgery.’ Results of a survey of
14 high-volume hospitals in South Korea and Japan showed
that at 11 institutions antimicrobial prophylaxis was
routinely given for longer than 24 h.* Although the national
surgical infection prevention guidelines in the USA
recommend that this treatment should be discontinued
within 24 h of surgery® this approach has not yet been
adopted worldwide, because the recommendation is not
based on clear evidence. Previously, the standard surgical
treatment for gastric cancer was extended D2 lympha-
denectomy in eastern Asia,* but was Himited to DO or D1
lymphadenectomy in the USA and Europe.”* However, in
2010, the European Society for Medical Oncology guidelines
for gastric cancer® were revised and they now recommend
an extended D2 lymphadenectomy as the standard
procedure, as in Japanese guidelines. Furthermore, in the
latest version (2.2011) of the National Comprehensive
Cancer Network Guidelines for gastric cancer, an extended
D2 lymphadenectomy was recommended in the USA®
Therefore, the question of the appropriate length of
antimicrobial prophylaxis after an extended D2 gastrectomy
is relevant worldwide.

Mohri and colleagues® reported that the incidence of
surgical-site infection in gastric cancer surgery was much
the same (9-5% vs 8-6%) for single-dose and multiple-
dose antimicrobial prophylaxis, although their study did
not fix the type of surgery and the antibiotics to a single
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drug (panel 2). Other retrospective studies have reported
incidences of surgical-site infections of 8-12% after a
gastrectomy.”* In our phase 3 study, the overall incidence
of these infections was 5% in the intraoperative
antimicrobial prophylaxis group, which was much the
same as the incidence in our previous phase 2 trial
(5-4%). The Japanese health system is a suitable setting
in which to assess the frequency of surgical-site infections
because Japanese institutions allow a long hospital stay
after surgery. The median length hospital stay after
surgery was 12 days in each group, which enabled
infection control personnel to accurately assess. the
incidence of surgical-site infections for almost half of
the follow-up period. Our study required the principal
surgeons to check for the presence or absence of surgical-
site infections at outpatient clinics until 30 days after
surgery. Systematic measurement instruments, which
are independent of principal investigators, often result in
an underestimation of the incidence of surgical-site
infections.” Therefore, our results are likely to be an
accurate assessment of the frequency of surgical-site
infections after a distal gastrectomy.

Several factors such as obesity, malnutrition, trans-
fusions, and operation time increase the incidence of
surgical-site infections.®»*® In this study, body-mass
index, prognostic nutritional index, and operation time
were much the same between the two groups. However,
the number of patients who required a transfusion
differed between the two groups (none in the intra-
operative group and four in the extended group). Of the
four patients who received a transfusion, one had an
organ or space surgical-site infection after the
gastrectomy, which might have led to the unexpected
result that the incidence of surgical-site infections was
higher in the extended antimicrobial prophylaxis
group than in the intraoperative administration group.
However, after adjusting for all the potential con-
founding factors including transfusions by a
multivariate analysis, the OR for surgical-site infection
with intraoperative antimicrobial prophylaxis was
essentially unchanged (0-49 before adjustment wvs
0-55 after adjustment). An Italian small-scale
randomised study® that included patients with gastric
cancer and colorectal cancer reported that the incidence
of surgical-siteinfections was 16 - 1% in the intraoperative
antimicrobial prophylaxis group and 44-0% in the
extended administration group (panel 2). These results
and ours suggest that elimination of postoperative
antimicrobial prophylaxis might in fact reduce the risk
of such infections, although our study was not planned
to assess superiority.

The incidence of surgical-site infections in patients
who were not overweight (body-mass index <25) was
significantly higher in the extended group than in the
intraoperative group (p=0-05), whereas the incidence
of these infections in patients who were overweight
(body-mass index =25) was almost same between the
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Figure 2: Forest plot of subgroup analyses
p values for interactions and odds ratios for surgical-site infections with intraoperative antimicrobial prophylaxis
(AMP).*Data for prognostic nutrition index from 51 patients are missing.
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two groups (p=0-91). Why postoperative antimicrobial
prophylaxis significantly increased the incidence of
surgical-site infections in patients who were not
overweight is unclear. In the additional analysis in this
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subgroup, patients who were underweight (body-mass
index <18.5) and those of normal weight (body-mass
index =218-5 and <25) had much the same OR for
surgical-site infections (underweight 0-36, 95% CI
0-03—4-50; normal weight 0-29, 0-078-1-08). This
result could be a false positive resulting from multiple
testing. However, this does not affect the most important
findings, which are that extended antimicrobial
prophylaxis did not decrease the incidence, even in
high-risk subgroups, such as patients with a high body-
mass index, low prognostic nutritional index, or long
operation time.

Our study included only patients with gastric cancer
undergoing a distal gastrectomy. A total gastrectomy
is usually associated with greater blood loss and a
longer operation time than a distal gastrectomy. Because
extended antimicrobial prophylaxis was not beneficial in
this study, even in subgroups with a long operation time
or much blood loss, we believe that our conclusion can be
applied to patients with gastric cancer who are undergoing
a total gastrectomy and therefore have a similar microflora

in the operative field. However, our findings might not
apply to patients who require surgery for other organs
such as the colon or hepatobiliary tract because of
differences in the microflora in the operative field and the
baseline incidence of surgical-site infections.** Further
studies are needed to assess postoperative antimicrobial
prophylaxis with surgeries that typically have an increased
incidence of surgical-site infections.

In three patients who had protocol violations, no
surgical-site infections were recorded. Therefore, per-
protocol analysis excluding these three patients gave
much the same results as the intention-to-treat analysis.
One of the limitations of our study was the absence of
blinding. We did not use a placebo in this study, and
surgeons and care providers were not masked to
treatment allocation. The protocol did not specify that
patients should be told about their allocation, so that
whether they were masked to their treatment group is
uncertain. However, during hospital stay, the assessment
of surgical-site infections was done by infection control
personnel who were not involved in this study. Therefore,
we feel the possibility of a bias in assessment of
endpoints is negligible.
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Optimal indications for second-line chemotherapy in

advanced gastric cancer
Hiroko Hasegawa® Kazumasa Fujitani
Eiji Mita® and Toshimasa Tsujinaka®

As it remains uncertain whether patients with advanced
gastric cancer who progress after first-line chemotherapy
should receive second-line chemotherapy, we atiempted to
identify the optimal indications for second-line
chemotherapy. In this retrospective stutly, 101 patients
were included in univariate and multivariate analyses to
identify clinicopathological variables independently
associated with longer survival postprogression (SPP),
defined as the time from recognition of disease
progression on first-line chemotherapy to death from any
cause or last follow-up. The median SPP was 340 days.
On multivariate analysis, performance status 2 [hazard
ratio (HR), 14.234; 95% confidence interval (Cl),
2.766~73.258], serum albumin level less than 3.5 g/di
(HR, 2.088; 95% Cl, 1.047-4.060) at initiation of second-line
chemotherapy, and time to progression less than 170 days
on first-line chemotherapy (HR, 2.497; 95% CI,
1.227-5.083) were identified as independent prognostic
factors associated with shorter SPP. The median SPP was
496, 375, and 232 days in patients with 0, 1, and 2 of these

Introduction

Gastric cancer is the second leading cause of cancer-
related death worldwide, despite a recent decline in its
global incidence [1-3]. Surgical resection is the mainstay
of curative treatment for gastric cancer; however, the
disease is often too advanced at initial diagnosis to allow
for curative surgery. For such patients, the goals of
chemotherapy are symptom palliation and prolongation
of survival [4]. Despite considerable efforts to develop
effective chemotherapy regimens, advanced gastric can-
cer (AGC) remains a challenging malignancy, with a
median survival of 9-13 months [5-8]. Although there are
no globally accepted standard regimens for AGC, doublet
combinations containing - 5-fluorouracil or oral flucro-
pyrimidines such as S-1 and capecitabine with platinum
agents are the most commonly used first-line treatments
worldwide [5,7,9]. In Japan, other regimens such as S-1
plus irinotecan [10], S-1 plus a taxane (paclitaxel or
- docetaxel) [11,12], and irinotecan plus cisplatin [8] have
also been vigorously evaluated as first-line treatment
in phase IVIII trials. In addition, triplet regimens
consisting of S-1, cisplatin, and a taxane have recently

shown promising results, with a median survival over 15
months [13-15].
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3 negative prognostic factors, respectively (P=0.0002).
The present study suggests that second-line
chemotherapy would not be beneficial in patients with
two or more of the following three negative prognostic
factors: performance status 2, serum albumin less than
3.5g/dl at initiation of second-line chemotherapy and
time to progression less than 170 days on first-line
chemotherapy. Anti-Cancer Drugs 23:465-470 © 2012
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Although first-line chemotherapy effectively reduces
tumor size in approximately half of patients with AGC,
it ultimately fails and leads to disease progression after
4-6 months [5-8]. Whether every patient who progresses

after first-line chemotherapy should go on to receive

second-line chemotherapy remains under debate. In
Japan, Korea, and Italy, on the basis of the results of
several studies on second-line chemotherapy [16-20],
more than half of patients with AGC receive second-line
treatment in clinical practice [21]. Taxanes and irinote-
can are the most commonly used agents as second-line
chemotherapy [16-20,22]. Recently, in a small rando-
mized phase III study with 40 patients with AGC, best -
supportive care (BSC) plus second-line irinotecan
improved overall survival (OS) over BSC  alone [23].
However, patient selection for second-line chemotherapy
remains uncertain. Several factors such as performance
status (PS), extent of disease, cumulative toxicity of the
first-line treatment, history of the agents used, and
efficacy of first-line chemotherapy should be taken into
consideration when selecting patients who are likely to
benefit from second-line chemotherapy [21]. We there-
fore attempted to identify the optimal indications for
second-line chemotherapy in patients with AGC.
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Patients and methods

Patients

Of the 157 patients with primary unresectable or recurrent
gastric cancer treated at our institution between April 2000
and January 2010, 101 fulfilled the following inclusion
criteria for this retrospective study: (a) histologically proven

unresectable or recurrent gastric adenocarcinoma; (b) .

treatment with second-line chemotherapy after first-line
chemotherapy failed; (c) maximum Eastern Cooperative
Oncology Group PS of 2 at initiation of second-line chemo-
therapy; (d) adequate bone marrow function (white blood
cell count 3000-12000mm™>, platelet count > 100000
mm™>, and hemoglobin > 8.0 g/dl), hepatic function (total
bilirubin < 1.5 mg/dl, serum transaminases < 100 U/l), and
renal function  (serum creatinine < upper Institutional
limit) at initiation of second-line chemotherapy; and (e)
no other concurrently active malignancies.

Overall survival and efficacy of first-line chemotherapy
Survival postprogression (SPP) was defined as the time
from disease progression on first-line chemotherapy to
death from any cause or last follow-up. Time to pro-
gression (T'TP) on first-line chemotherapy was defined as
the interval between initiation of first-line chemotherapy
.and recognition of disease progression.

During first-line chemotherapy, each patient with a
measurable lesion was assessed for response according
to the Response Evaluation Criteria in Solid Tumors [24],
with computed tomography (CT) scans performed every
2 or 3 months until disease progression. Patients with
only nonmeasurable lesions were considered to have
stable disease (SD) if neither complete disappearance
(CR) nor obvious progression (PD) of the recurrent
disease was observed on CT scans.

Statistical analysis
SPP and TTP were calculated using the Kaplan-Meier
method and compared with the log-rank test. Univariate
and multivariate analyses were performed using the Cox
proportional hazards regression model to identify clinico-
pathological variables independently associated with SPP.
. Hazard ratios (HR) and 95% confidence intervals (CI) were
also calculated. Pvalues less than 0.05 were considered
statistically significant and all Pvalues correspond to two-
sided significance tests. All statistical analyses were carried
out using SAS statistical software 5.0 (SAS Institute Inc.,
Cary, North Carolina, USA).

Results

Patient characteristics

The clinicopathological characteristics of the 101 patients
at the initiation of second-line chemotherapy are shown
in Table 1. There were 68 men and 33 women, with a
median age of 69 (range, 25-85) years. The majority of
patients had a good PS (0 or 1); there were five patients
with PS 2. Histologically, 43 patients had intestinal-type

Table 1 Patient characteristics at initiation of second-line
chemotherapy :
Number of patients 101
Sex (males/females) 68/33
Age (years), median (range) 69 (25-85,
ECOG performance status .

0-1/2 ‘ 96/5
Histology (Lauren classification)

intestinal/diffuse 43/58
Primary tumor

Present/absent 52/49
Site of primary tumor

Cardia/body/antrum/total 14/40/44/¢
Measurable lesion

Present/absent 61/40
Number of metastatic sites

/=2 88/13
Metastatic site
Lymph node/liver/peritoneum/lung/bone/brain 81/30/42/71¢
Serum albumin (Alb)

<35g/dl/ > 3.5g/dl 39/62
C-reactive protein (CRP)

<1.0mg/dl/ = 1.0mg 84/17
Hemoglobin (Hb)

<10g/dl/ = 10g/dl .33/68

ECOG, Eastern Cooperatfve Oncology Group.

adenocarcinoma and 58 had diffuse-type adenocarcinom
Fifty-two patients had primary unresectable gastr
cancer and 49 had recurrent disease. There were ¢
patients with measurable metastatic lesions, and multip
metastatic sites were present in 13 patients. Sixty-tv
patients had serum albumin (Alb) levels of 3.5 g/dl
greater, and 84 patients had C-reactive protein (CRI
values below 1.0 mg/dl, whereas 33 patients were anemi
with hemoglobin (Hb) less than 10 g/dl.

Chemotherapy regimens

Table 2 summarizes the first-line and second-lit
chemotherapy regimens that the patients received. Mo
patients (96/101) received S-1-based reégimens, with fiv
patients treated with irinotecan plus cisplatin. Tt
majority of patients were participants in clinical tria
who were treated according to trial protocols. Chemothe
apy regimens for nontrial participants were based on tt
treating physician’s discretion.

Second-line regimens included S-1-based regimens (41
taxane monotherapy (30), irinotecan-based regime:
(29), and cisplatin plus paclitazel (1).

Survival time postprogression

The median follow-up for all 101 patients was 490 day
Seventy-one deaths occurred during the study perio
The median SPP was 340 days, as shown in Fig. 1. Tt
median TTP on first-line chemotherapy was 178 day
The median SPP was significantly longer in the !
patients with TTP > 170 days (median, 434 days) the
in the 47 patients with TTP < 170 days (median, 2¢
days) (P =0.0087), as shown in Fig. 2.

On first-line chemotherapy, six patients achieved CR ar
38 patients achieved a partial response (PR). SD w:
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