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Abstract

Over the last 20 years there has been considerable re-
search into the use of immunonutrition, also referred to
as pharmaconutrition, in the management of patients
undergoing and recovering from elective gastrointes-
tinal surgery for malignancy. In this group of patients,
the use of pharmaconutrition seems to confer supe-
rior outcomes to standard nutrition formulations with
regards to postoperative infective complications and
length of hospital stay. It is therefore frequently recom-
mended for use in elective gastrointestinal oncologi-
cal surgical populations. However, it remains unclear
whether the data supporting these recommendation
is robust. Studies reporting improved outcomes with
pharmaconutrition frequently compare this interven-
tion with non-equivalent control groups, do not report
on the actual nutritional provision received by study
participants, overlook the potential impact of industry
funding on the conduct of research and do not adopt a
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multi-disciplinary approach to the research undertaken.
For these reasons, an urgent critical re-appraisal of the
use and recommendations of pharmaconutrition in this
group of patients is warranted to resolve some of the
above mentioned issues.

© 2011 Baishideng. All rights reserved.

Key words: Pharmaconutrition; Immunonutrition; Argi-
nine; Gastrointestinal malignancy; Elective surgery

Peer reviewer: Kenneth K Wu, MD, PhD, Distinguished In-
vestigator and President, National Health Research Institutes,
35, Keyan Road, Zhunan Township, Miaoli County 350, Taiwan,
China

Osland EJ, Memon MA. Are we jumping the gun with phar-
maconutrition (immunonutrition) in gastrointestinal onoclogical
surgery? World J Gastrointest Oncol 2011; 3(9): 128-130 Avail-
able from: URL: http://www.wjgnet.com/1948-5204/full/v3/
19/128.htm DOI: http://dx.doi.org/10.4251/wjgo.v3.19.128

INTRODUCTION

Nutrition is an important consideration in the manage-
ment of patients undergoing and recovering from elec-
tive gastrointestinal surgery for malignancy. Malnutrition
is highly prevalent in this group of patents due to the
numerous predisposing factors such as cancer cachexia,
dysphagia, small or large bowel obstruction, nausea, vom-
iting, diarrhoea and/or loss of appetite - all of which are
often exacerbated by the effect of neo-adjuvant or adju-
vant chemoradiotherapiesm. Given that malnourished pa-
tients with gastrointestinal malignancies have been shown
to experience a greater than two-fold increase in postop-
erative complications and require significantly longer hos-
pital admissions than their well nourished counterpartsm,
timely and appropriate nutritional intervention has the
potential to positively influence postoperative surgical

September 15, 2011 | Volume 3 | Issue 9 |
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outcomes in this patient groupm.

In surgical populations nutrition provides impor-
tant substrates such as proteins and micronutrients for
wound healing, as well as energy derived from lipids and
carbohydrates to power the metabolic processes which
facilitate recovery while preserving lean body tissue. In
addition to this traditional view of nutrition, the last two
decades has seen the development of the concept of
providing supraphysiological doses of nutrients (primarily
arginine, often in conjunction with omega-3 fatty acids,
RNA, antioxidants and/or glutamine) to support the
immune system in times of physiological stress”. This
concept has been referred to as “immunonutrition”, and

more recently as “pharrnaconutrltlon”[ !,

PHARMACONUTRITION IN ELECTIVE
SURGICAL ONCOLOGICAL PATIENTS

Much has been written about the use of pharmaconu-
trition in patients receiving elective surgery for gastro-
intestinal malignancies. In this group of patients when
compared with conventional nutritional provision, phat-
maconutrition has been reported to decrease postopera-
tive infective complications and length of hospital stay,
both of which have positive financial implications for the
hospital and insurance companies[w. While there have
been concerns about increased mortality rates in a criti-
cally ill population, when feeding products containing
high levels of argininie[(’], no such effect is reported with
the use of pharmaconutrition in elective surgical popula-
tions'"”.

This general conclusion has recently gained support
from six recent meta-analyses investigating the benefits
of pharmaconutrition in elective gastrointestinal surgical
patients, most of whom were oncology patientslsj. Given
the increasing support for the benefits of pharmaconutri-
tion, it is not surprising that many practice guidelines now
incorporate the available evidence and recommend the
use of these products in this population™"", However, it
remains unclear whether the current evidence underpin-
ning the use pharmaconutrition in this patient group is
sufficiently robust.

LIMITATIONS OF STUDIES INVESTIGATING
PHARMACONUTRITION IN ELECTIVE GAS-
TROINTESTINAL ONCOLOGICAL PATIENTS

While many trials and meta-analyses are now adopting
CONSORT"? and PRISMA™ reporting guidelines, these
were never designed to provide guidance on or evaluation
of important considerations regarding a study’s protocol.
As a result, a well reported study or analysis may still con-
tain fundamental flaws that can produce sputious results.
For example, close examination of a large percentage of
the papers that report investigations into the benefits of
pharmaconutrition do not use equivalent control groups
or control formulas. Pharmaconutrition has been stud-
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ied in comparison to no nutritional intervention (nil by
rnouth)m or to control products that contain 50% to
80% less protein than the intervention productﬂs’zm. The
effect of which may be to produce a benefit favouring
the intervention product (i.e., pharmaconutrition group),
independent of the immune-modulating components, due
to a greater nitrogen provision. Pharmaconutrition has also
been given as a preoperative supplement in addition to di-
etary intake, for which no equivalent product was provided
to the control groupmzﬂ‘ The issue of non-equivalent con-
trol groups is a frequent concern in studies that are heavily
funded by industry, and possibly representing a deliberate
attempt to favour the product under investigation. Given
the high percentage of studies funded by companies that
produce pharmaconutrition products, this issue warrants
greater scrutiny than is currently evident in the literature
on this topic.

Another issue of concern is the limited reporting
of the actual volumes of pharmaconutrition or control
formula received by patients randomised to each inter-
vention. While most studies report the desired nutritional
goals, few report the average volumes received by the pa-
tients in each group. Because of this, protocol violations
or feed intolerance may go undetected, possibly resulting
in inappropriate conclusions being drawn from results
where significant differences in macronutrients are pro-
vided between groups, thus potentially providing greater
clinical benefit to whichever intervention group receives
nutrition closer to adequate or goal requirements.

Inspection of authorship of many of the papers
investigating pharmaconutrition reveals a lack of multi-
disciplinary involvement, with surgical departments ac-
counting for the large majority of authors. Given that
nutrition is the particular area of expertise of dietitians
and nutrition professionals, it would seem reasonable
that multi-disciplinary involvement in a research topic
so closely tied with nutritional provision should involve
dietetic consultation both in the protocol development
stages and throughout the trial. The multi-disciplinary
collaboration with closer dietetic involvement would alle-
viate some of the issues outlined above and lead to a bet-
ter design of randomised controlled trials in the future.

CONCLUSION

Pharmaconutrition represents an exciting paradigm shift
in the way health professionals conceptualise nutrition
and its potential to facilitate superior postoperative out-
comes in elective surgical oncological patients is appeal-
ing. However, as in all evidence based practice, it remains
important to critically appraise the available data. The
increasing trend towards recommending pharmaconutri-
tion may be premature, given that the concerns expressed
above have received little mention in the literature, and no
studies, to date, have adequately addressed them. It would
behove health professionals to carefully re-examine the
supporting literature before adopting pharmaconutrition
as standard practice for patients receiving elective surgical
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Abstract

Despite the fact that gastric cancer is decreasing in in-
cidence in the United States, it remains one of the most
commonly diagnosed and most fatal cancers worldwide.
In localised disease, surgery remains the cornerstone of
treatment. Nevertheless, the low overall survival rates
at 5 years due to locoregional and distant recurrences
has led to a large debate regarding the role of radiation
therapy and chemotherapy in addition to curative resec-
tion. Recent data have shown that, even with improved
surgical techniques, locoregional failure rates in these
patients ranged between 57% and 88%. Failures were
noted in the gastric bed, regional nodes, gastric rem-
nant, anastomosis and duodenal stump, all of which can
be encompassed in a regional radiation field, indicating
the need of further locoregional treatment. In this ar-
ticle, a comprehensive literature review of the reliable
medical databases of PubMed and Cochrane is made
and we present all available information on the role of
radiation therapy in the preoperative and postoperative
setting of gastric cancer. Data reported show that in lo-
cally advanced gastric cancer the addition of radiation
therapy post surgery has significantly improved disease-
free survival as well as overall survival. Moreover, in un-
resectable gastric cancer, the combination of radiation
therapy with chemotherapy has significantly improved

(4 9

.gu;;:m,@ WJGO | www.wjgnet.com

131

mean and overall survival rates. The role of radiation
therapy in patients with resectable gastric cancer is be-
ing further evaluated in ongoing phase I trials.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastric cancer is still the third most frequent cause of
cancer mortality”. More prevalent in Asian countries,
adenocarcinoma of the stomach remains a significant
oncological problem™. Although surgery still represents
the cornerstone of management, adjuvant strategies
have seemed to offer survival advantages in prospective
randomized trials. Two adjuvant approaches are now
regarded as viable options in the management of local-
ized, resectable gastric cancer'’. In a study conducted by
Cunningham ef al”) the authors concluded that periopera-
tive chemotherapy (epitrubicin, cisplatin and fluorouracil)
improved the progression-free and overall survival rates
among patients suffering from the disease. Macdonald
et al” on the other hand, observed that postoperative
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chemoradiotherapy (fluorouracil and leucovorin plus
external-beam radiotherapy to the site of the gastric
resection and the draining lymph nodes) significantly im-
proved the disease-free and overall survival rates among
patients treated with resected adenocarcinoma of the
stomach. The review by McCloskey and Yang in this issue
of Gastrointestinal Cancer Research!” elegantly and suc-
cinctly highlights the role of radiation therapy employed
preoperatively or postoperatively in the multimodality
treatment of nonmetastatic resectable gastric cancer.
The objective of the study is to accumulate and present
all available information regarding the role of radiation
therapy in the treatment of gastric cancer.

IDENTIFICATION OF ELIGIBLE STUDIES

We searched MEDLINE and the Cochrane Central Reg-
ister of Controlled Trials (last search in December 2010)
using combinations of terms such as: locally advanced

gastric cancer, resectable gastric cancer, unresectable
gastric cancer, treatment and radiation therapy. We also
checked the abstracts from major international cancer
meetings such as the American Society of Clinical Oncol-
ogy (ASCO) and Gastro-Intestinal Cancer Symposiums
during the last decade. We considered all English meta-
analyses, randomized controlled trials, research trials
providing evidence about the effectiveness of radiation
therapy on gastric cancer treatment and future directions
of ongoing research as eligible. Due to the fact of the
large experience accumulated during the last few years
on the use of radiation therapy for treating patients with
resectable and unresectable gastric cancer, we believe it
is of interest to present a review and summary of the re-
sults of the most relevant clinical trials on this issue. We
have incorporated full papers published in peer-reviewed
journals as well as those recently reported at major inter-
national cancer meetings such as ASCO and the Gastro-
Intestinal Cancer Symposium.

DATA EXTRACTION

We extracted information from each eligible study.
The data recorded included authot’s name, year of
publication, number of patients included in the study,
combination(s) of treatment used, doses of radiation

therapy, disease free survival, median time to progression
and overall survival.

RADIATION THERAPY IN RESECTABLE
GASTRIC CANCER

Postoperative radiation or chemo-radiation therapy

Following surgical resection of early stage gastric cancer,
5 year survival rates of 80% or higher can be achieved,
while the same rate is 30% or less for patients with ex-
tensive lymph node involvement™®. The suboptimal
outcome after surgery alone for gastric cancer indicates
the necessity of adjuvant treatment for locally or locore-
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gionally advanced adenocarcinoma of the stomach. Adju-
vant treatment for gastric cancer could involve radiation
therapy, chemotherapy or combined chemoradiotherapy.
Postoperative radiation therapy alone is not indicated for
gastric cancer after complete surgical resection. A pro-
spective randomized trial reported by the British Stomach
Cancer Group (BSCG)"""" compared surgery alone ver-
sus surgery followed by postoperative chemotherapy or
postoperative radiation. The results showed postopera-
tive radiation therapy improved local-regional control but
provided no survival benefit for patients, suggesting that
combining with chemotherapy may be helpful to improve
survival rates.

Postoperative concurrent chemo-radiation is indi-
cated for resected high-risk stage II-IIB gastric cancer
patients. The efficacy of combined chemo-radiation
therapy has been demonstrated in randomized trials of
various sizes. The Mayo clinic performed the first trial to
evaluate postoperative chemoradiotherapy versus surgery
alone, and 62 patients were enrolled. Local control was
achieved in 61% of patients treated with adjuvant chemo-
radiation and 45% in the surgery alone group. The 5 year
survival also favored the adjuvant therapy group (20% vs
4%)". The randomized phase I trial Intergroup 0116
compared postoperative chemo-radiation with observa-
tion. This study demonstrated an overall survival benefit
in combined adjuvant therapy. Patients who received
postoperative therapy had a significant improvement in
median survival (26 mo »s 35 mo at 7-year follow up, P
= 0.006) and 3 year overall survival (50% o5 41%, P =
0.005). Local and regional failure decreased in the chemo-
radiation group (19% »s 29% and 65% vs 72%). However,
only 10% of patients received planned surgical resection
(e., D2 dissection)™”. Adjuvant chemoradiation therapy
is recommended after D2 resection for patients with lo-
cally or locoregionally advanced gastric cancer; however,
randomized trial data is lacking. A large retrospective
adjuvant chemoradiation analysis from Korea indicated
an overall survival benefit for postoperative therapy com-
pared to surgery alone: the 5-year survival rates were 57%
vs 51%, respectively, in favor of postoperative treatment
(P = 0.005). Local control was significantly improved with
postoperative chemoradiation therapy (15% o5 22%, P =
0.005); however, no difference in distant metastasis (38%)
was observed". The results of these randomised phase
IT trials are summarised in Table 1.

Preoperative chemo-radiation or radiation therapy

Preoperative chemo-radiation therapy cannot be rou-
tinely offered for resectable gastric cancer at this stage as
the efficacy of such a strategy has not been confirmed
by phase Il randomized trials. Research on neoadjuvant
chemo-radiation for patients with gastric cancer is limited
to phase I trials. The RTOG 99-04 trial included 49 pa-
tients treated with two cycles of induction 5-fluorouracil
(5-FU), leucovorin and cisplatin followed by irradiation (45
Gy) with concurrent continuous 5-FU and weekly pacli-
taxel preoperatively. The results revealed 27% pathological
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Table 1 Randomized trials for postoperative chemo-radiotherapy in resectable gastric cancer

Author, Nr Pt Treatment arms Local control Overall survival
year published

Moertel et al'™, 62 Arm 1 (23 patients): Observation only The alive without recurrence The five year survival rate for patients
1984 Arm 2 (39 patients): 5-FU (15 mg/kg by rapid distributions were significantly randomized to treatment was 23%, and
intravenous injection x 3) plus radiation (3750 different for the two groups (P = 0.024) for those randomized to no treatment,
rad in 24 fractions) and favored treatment assignment. 4% (P <0.05).

Kim et al™, 990 Arm 1 (446 patients): no adjuvant treatment ~ The CRT was associated with increases  Overall survival was significantly
2005 Arm 2 (544 patients): 400 mg/m” of 5-FU plus  in the median duration of relapse-free longer in the CRT arm: 95.3 mo vs 62.6

20 mg/ m’ of LV for 5 d, followed by 4500 cGy survival (75.6 mo vs 52.7 mo; hazard mo (hazard ratio for death of 0.80,

of RT for 5 wk, with 5-FU and LV on the first 4 ratio for relapse, 0.80, P = 0.016). P =0.02)

and the last 3 d of RT. Two additional cycles
of the chemotherapy were given 4 wk after the
completion of RT

Nr: Number; Pt: Patients; 5-FU: 5-fluorouracil; LV: Leucovorin; CRT: Chemo-radiotherapy.

Table 2 Phase II trials for preoperative chemo-radiotherapy in resectable gastric cancer

Author, Nr Pt Treatment schedule PathCR rate Quality of surgery
year published

Ajani et al®!, 49 Patients received two cycles of induction 5-FU, LV and CIS 27% The RO resection rate was 77 %

2006 followed by concurrent CRT (infusional 5-FU and weekly
paclitaxel). Resection was attempted 5 to 6 wk after CRT

Ajani et al™, 33 Patients received two cycles of induction 5-FU, LV and CIS 30% The RO resection rate was 70%
2004 followed by concurrent CRT (infusional 5-FU).

Ajani et al™®, 41  Patients received two cycles of induction 5-FU, LV and CIS followed 25% The RO resection rate was 78%
2005 by concurrent CRT (infusional 5-FU and weekly paclitaxel).

Nr: Number; Pt: Patients; 5-FU: 5-fluorouracil; LV: Leucovorin; CIS: Cisplatin; CRT: Chemo-radiotherapy; PathCR: Pathologic complete response; RO0:
Microscopically negative surgical margins.

complete response (PathCR) and 77% microscopically arm. The prospective randomized Cancer and Leukemia
negative surgical margins (R0) resection rates'™'%, Group B (CALGB) 9871 was a phase III trial of preop-

Two phase II studies from the M. D. Anderson Can- erative chemo-radiation (5- FU/cisplatin and 50.4 Gy in
cer Center also indicated the possible effect of neoadju- 28 fractions) »s surgery alone for treatment of esopha-
vant chemo-radiation therapy. One enrolled 33 patients geal carcinoma. Patients with GE junction lesions were
treated with induction chemotherapy of 5-FU, leucovorin included in the trial. It was closed due to poor accrual of

and cisplatin followed by chemo-radiation of 45 Gy in 56 patients for a targeted patient enrollment of 500. Al-
25 fractions concurrently with 5-FU. The pathological though accrual was well below that planned, the observed

complete and partial response was observed in 64% of 5-year survival of 39% in the preoperative therapy arm
patients[m. The second study included 41 resectable gas- vs 16% in the surgery alone arm suggests that combined
tric cancer patients treated with two cycles of induction modality is an appropriate treatment for this disease’’
chemotherapy of 5-FU, paclitaxel and cisplatin followed It is important to note that the numbers of patients with
by 45 Gy irradiation with concurrent 5-FU and paclitaxel. gastric cardia lesions are limited in both studies, and the
The 25% pathological CR and 78% RO resection rate results of the trials cannot be directly applied to gastric
was achieved"”. Table 2 summarizes the results of these cancer treatment.
phase II trials. Radiation therapy is not routinely indicated in the
Although there are no published phase III trials aimed treatment of resectable gastric cancer. As the effects of
at studying the effect of preoperative chemo-radiation on adjuvant chemotherapy and radiation therapy, as well as
gastric cancer, two randomized trials of esophageal can- perioperative chemotherapy, have been confirmed by well
cer included either gastric cardia or gastroesophageal (GE) designed multi-institutional randomized trials, preopera-
junction lesions. The randomized trial by Walsh e# al"” tive radiation is not recommended as standard practice
assigned 113 patients with lesions of the esophagus and for potentially resectable gastric cancer. Prospective
gastric cardia, comparing immediate surgery to preopera- randomized trials from Russia and one from China have
tive 5-FU/cisplatin-based chemotherapy and radiation demonstrated the effect of preoperative radiotherapy in
therapy (to a total dose of 40 Gy in 15 daily fractions) the treatment of resectable gastric cancer; however, regi-
followed by surgical resection. A significant survival im- mens including dose and fractionation used in the studies
provement was demonstrated with combined therapy were not standardized. Further investigations with ran-
in 3-year survival of 32% us 6% of the surgery alone domized trials are needed to confirm the efficacy of neo-
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adjuvant radiation therapy before it can be recommended
as part of standard treatment.

Three prospective randomized Russian trials have
evaluated radiotherapy alone (20 Gy in four fractions
in the first two trials and 32 Gy in the third trial) in
potentially resectable gastric cancer. Although survival
advantage was observed in these trials with preoperative
therapy, there were some methodological uncertainties
and their applicability to gastric cancer in other countries
is not clear”"*>*,

A well designed randomized trial from China com-
pared preoperative radiation (40 Gy in 20 fractions) with
surgery alone in patients with clinically resectable gastric
cardia disease. A significant improvement in survival and
local regional disease control were observed with the
preoperative radiation arm to the surgery only arm. The
5-year survival rate was 30% »s 20%, P = 0.0094, with
local relapse rates of 39% w5 52%, P < 0.025. However,
only patients with adenocarcinoma of gastric cardia were
included in this single institutional randomized trial*".

In a phase I trial from Georgetown University, 293
patients with gastric cancer (resectable and unresectable)
were randomized to preoperative radiation therapy, pre-
operative radiation with postoperative hyperthermia or
gastrectomy alone. The results of this trial showed that
preoperative radiation therapy of 20 Gy delivered in four
fractions (5 Gy per fraction) did not improve overall sur-
vival compared to surgery alone. However, patients with
unresectable gastric cancer benefited significantly from
preoperative radiotherapy with or without hyperthermia™,

RADIATION THERAPY IN LOCALLY ADVANC-
ED UNRESECTABLE GASTRIC CANCER

Combined radiation and chemotherapy may be consid-
ered for patients with unresectable gastric cancer or for

patients with residual tumor after surgical resection. Data
from randomized studies of combined chemoradiation
in patients with locally unresectable gastric cancer were
inconsistent.

In an early randomized study reported by the Mayo
Clinic, combined therapy of radiotherapy (35-37.5 Gy
over 4-5 wk) and chemotherapy (5-FU) were given to
patients with unresectable gastric cancer after surgery
and compared to surgery alone. Mean and overall sur-
vival rates were significantly improved in the combined
modality group (13 mo »s 5.9 mo and 12% »s 0% for
5-year survival)*”. Two randomized trials conducted by
Gastro-Intestinal Tumor Study Group (GITSG) com-
pared the effect of combined chemoradiotherapy and
chemotherapy in patients with locally advanced unre-
sectable gastric cancer. The first trial compared chemo-
therapy (5-FU and MeCCNU) and split course radiation
(50 Gy delivered in split courses spaced 2 wk apart) with
chemotherapy alone in patients with locally unresectable
gastric cancer. Approximately 25% of patients who re-
ceived chemoradiation died or deteriorated eatlier within
the first 10 wk of treatment. However, further follow-
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up revealed that a significant improvement in 4-year
survival was observed in the combined modality group
(18% vs 6%)". In the second study from GITSG, radia-
tion was delivered in a continuous course, doxorubicin
was added to the chemotherapy regimen and chemo-
therapy was delivered before combined modality therapy.
However, close to 50% of the patients in the combined
treatment group did not receive planned therapy and the
outcome of the combined therapy group did not show
improvement of survival®. A retrospective analysis of
60 patients with unresectable, incompletely resected or
recurrent gastric or gastroesophageal junction adeno-
carcinoma was reported by the Mayo Clinic. The results
indicated that in patients with recurrent disease, the
number of sites involved and the use of external beam
radiation and intraoperative radiation therapy to a total
dose of more than 54 Gy were of borderline signifi-
cance in regard to survival®. The median survival time
for the entire group of patients was 11.6 mo, similar to
those reported in the randomized trials.

CONCLUSION

Prognosis of gastric cancer remains dismal, especially in

western countries where the incidence of early gastric
cancer is very rare! ", High relapse rates (stage depen-
dent up to 80%) indicate the need for adjuvant therapy
after surgery. The finding that postoperative chemoradia-
tion improved survival in patients with resectable gastric
cancer was met with both excitement and apprehension
among oncologists who treat gastrointestinal malignan-
cies. The INT0116'" demonstrated the advantage of
postoperative radiochemotherapy for the first time. The
Cunningan ef a/” study demonstrated a survival benefit
of a neoadjuvant-adjuvant chemotherapy regimen alone
for the first time, followed by a second randomized
trial from ]apanm. Extent of surgery and absolute sur-
vival numbers, however, differed significantly between
these studies™. It is therefore unclear if chemotherapy
alone™¥ or radio- chemotherapy is the most beneficial
approach for locoregionally advanced gastric cancer in
a perioperative settingm]. The answer to this question,
as well as which chemotherapy regimen combined with
radiation therapy (RT) is better for resectable stomach
cancer patients, is the subject of two ongoing phase Il
trials. The first trial (Intergroup trial CALGB 80101) is a
randomized multicenter study which purpose is to com-
pare overall survival, disease free survival and local and
distant recurrence rates in patients with resected gastric
adenocarcinoma treated with epirubicin, cisplatin and
infusional 5-fluorouracil (ECF) »s 5-FU bolus and leu-
covorin calcium before and after 5-FU plus radiotherapy.
Interim toxicity results have recently been presented in
the Gastrointestinal Cancers Syrnposium[35
thors have concluded that a postoperative regimen of
ECF before and after 5-FU and concurrent RT appears
to offer a comparable, ot possibly a supetior (Grade 4/5),
toxicity profile to the chemoradiation regimen utilized in

I"and the au-
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Table 3 Ongoing phase III trials for resectable gastric cancer

Study Sponsor Estimated Arms Primary endpoint
Enrollment
Adjuvant Dutch colorectal 788 1 CRT(Experimental): cisplatin 20 mg/m’ (IV, ¢ 1 w, 5wk), Whether chemoradiotherapy after

chemotherapy or cancer group capecitabine 575 mg/m’ (bid, oral, on radiotherapy days).  preoperative chemotherapy and
chemoradiotherapy Radiation therapy: 45 Gy in 25 fractions (5 d/wk). adequate surgery leads to improved
in resectable gastric 2 C (Active comparator): 3 courses q 3 w: epirubicin survival in comparison with

cancer (CRITICS) 50 mg/m’ (IV, day 1), cisplatin 60 mg/m” (IV, day 1), postoperative chemotherapy.

capecitabine 1000 mg/m’ (bid, oral, day 1-14).
All patients receive 3 cycles of the C in arm 2 before
surgery.

Chemotherapy and Cancer and 824 1 (Active comparator): Patients receive leucovorin calcium Compare overall survival in

radiation therapy after leukemia group
surgery in treating B
patients with stomach
or esophageal cancer

IV and fluorouracil (5-FU) IV on days 1-5 of courses 1, 3
and 4. Courses repeat every 28 d. During course 2, patients
undergo radiotherapy 5 d a week and receive 5-FU IV
continuously for 5 wk. Patients rest for 28-35 d between
course 2 and 3.

2 (Experimental): Patients receive epirubicin IV over

patients with resected gastric
adenocarcinoma treated with
epirubicin, cisplatin and infusional
5-FU vs 5-FU bolus and leucovorin
calcium before and after 5-FU plus
radiotherapy.

3-15 min and cisplatin IV over 1 h on day 1 and 5-FU IV
continuously on days 1-21 during course 1. Beginning 1 wk
later, patients undergo radiotherapy 5 d a week and 5-FU

IV continuously for 5 wk. Patients rest for 28-35 d before

beginning course 2 of chemotherapy. Patients then receive
epirubicin, cisplatin and 5-FU as in course 1. Treatment

repeats every 21 d for 2 courses.

5-FU: 5-fluorouracil; LV: Leucovorin; CRT: Chemo-radiotherapy; C: Chemotherapy; q 1 w: Given every one week; bid: Given two times per day; q 3 w:

Given every three weeks; IV: Intravenous.

INT 0116. The second study is a multicenter randomized
phase III trial of neo-adjuvant chemotherapy followed by
surgery and chemotherapy or by surgery and chemora-
diotherapy in resectable gastric cancer (CRITICS Study).
This phase Il prospectively randomized study investi-
gates whether chemoradiotherapy (45 Gy in 5 wk with
daily cisplatin and capecitabine) after preoperative che-
motherapy [3 X ECC (epirubicin, cisplatin, capecitabine)]
and adequate (D1+) surgery leads to improved survival
in comparison with postoperative chemotherapy (3 X
ECC). Furthermore, toxicity of both treatment regimens
will be explored. The trial has an estimated enrollment of
788 patients and an estimated study completion date in
December 2013. No interim results have been published
yet. The study design of the ongoing phase III trials are
summarized in Table 3.

Since locoregional failure rates in patients with locally
advanced resectable gastric cancer are quite high, it seems
that the results of the ongoing trials will strengthen the
necessity of radiation therapy as an integral part of their
treatment.
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be described when they are used to verify the results; (2) Whether
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to
standatd errors. Give the number of obsetrvations and subjects ().
Losses in observations, such as drop-outs from the study should be
reported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any poten-
tial bias, I7JGO requites authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conlflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://wwwicmje.
org/ethical_4conflicts.html.

Sample wording: [Name of individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations|, and has received research funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization]. [Name of individual] owns stocks and shares in [name of
organization]. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
or it should be stated cleatly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the Wotld Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should comform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.

(49

3ui§l::¢ng® WJGO | www.wjgnet.com

II

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed atticle to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wjgnet.com/1948-5204office. Authors
are highly recommended to consult the ONLINE INSTRUC-
TIONS TO AUTHORS (http://www.wjgnet.com/1948-5204/
g info_20100312180518.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online Submi-
ssion System may send an email desctibing the problem to wjgo@
wjgnet.com, ot by telephone: +86-10-85381891. If you submit your
manuscript online, do not make a postal contribution. Repeated on-
line submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins.
Style should conform to our house format. Required information for
each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One author may
be represented from two institutions, for example, George Sgourakis,
Department of General, Visceral, and Transplantation Surgery, Es-
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sen 45122, Germany; George Sgourakis, 2nd Surgical Department,
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the
data; and Wang CL, Liang I and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g. Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor of
Medicine, Chief, Liver Center, Gastroenterology Division, Universi-
ty of California, Box 0538, San Francisco, CA 94143, United States.
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in W]GO, review-
ers of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shang-
hai, Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts are as follows:

An informative, structured abstracts of no more than 480 words
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/...; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no
more than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 £ 3.86 2s3.61 + 1.67, P < 0.001; CONCLUSION (no
more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
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but not in both. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/1948-5204/¢_info_list.htm.

Hlustrations

Figures should be numbered as 1, 2, 3, e«., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wijgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A:..;B: .5 C ;Do Er L Fr Ge et Tt is our principle

to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e¢#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, "P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, °P < 0.05 and “P < 0.01 are used.
A third series of P values can be expressed as ‘P < 0.05 and P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °E, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
cutve should be labeled with @, o, m, O, A, /\, ez., in a certain se-
quence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
wtitten permission to use any copyrighted text and/or illustrations.
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Statistical data
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Statistical expression

Express 7test as #(in italics), F test as F (in italics), chi square test as y*
(in Greek), related coefficient as  (in italics), degree of freedom as v (in
Greek), sample number as 7 (in italics), and probability as P (in italics).

Units
Use ST units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 + 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, e. Arabic
numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wignet.com/1948-5204/
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ated unless they are used repeatedly and the abbreviation is helpful
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and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSFE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics
Quantities: 7 time or temperature, ¢ concentration, 4 area, /length,
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SUBMISSION OF THE REVISED MANU-
SCRIPTS AFTER ACCEPTED

Please revise your article according to the revision policies of W]GO.
The revised version including manuscript and high-resolution image
figures (if any) should be copied on a floppy or compact disk. The
author should send the revised manusctipt, along with printed high-
resolution color or black and white photos, copyright transfer letter,
and responses to the reviewers by courier (such as EMS/DHL).

Editorial Office
World Journal of Gastrointestinal Oncology
Editorial Department: Room 903, Building D,
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Ocean International Center,

No. 62 Dongsihuan Zhonglu,

Chaoyang District, Beijing 100025, China
E-mail: wjgo@wignet.com

http:/ /www.wignet.com

Telephone: +86-10-8538-1891

Fax: +86-10-8538-1893

Language evaluation

The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1948-5204/¢_info_20100312182928.htm.

Responses to reviewers

Please tevise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wignet.com/1948-5204/
g_info_20100312182841.htm.

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Links to documents related to the manuscript

]GO will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a man-
uscript is published online, links to the PDF version of the submitted
manuscript, the peer-reviewers’ report and the revised manuscript will
be put on-line. Readers can make comments on the peer reviewer’s
report, authors’ responses to peer reviewers, and the revised manu-
script. We hope that authors will benefit from this feedback and be
able to revise the manuscript accordingly in a timely manner.

Science news releases

Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rap-
idly at EurckAlert/AAAS (http://www.eurckalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 wotds. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Publication fee

IW]GO is an international, peer-reviewed, Open-Access, online journal.
Articles published by this journal are distributed under the terms of
the Creative Commons Attribution Non-commercial License, which
permits use, distribution, and reproduction in any medium, provided
the original work is properly cited, the use is non commercial and is
otherwise in compliance with the license. Authors of accepted articles
must pay a publication fee. The related standards are as follows. Pub-
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