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Abstract
AIM: To determine the maximum tolerated dose (MTD) 
and dose-limiting toxicity (DLT) of capecitabine com-
bined with postoperative radiotherapy for gastric cancer.

METHODS: We enrolled patients with any T stage and 
node-positive gastroesophageal or gastric adenocarci-
noma after complete resection with negative margins 
(R0) or microscopic (R1) or macroscopic (R2) resection. 
Intensity modulated radiotherapy (IMRT) using a five-
to-seven-field, coplanar, sliding window technique was 
delivered to the tumor bed (T4b), anastomosis site, 
duodenal stump and regional lymph nodes (LNs) to a 
total dose of 45 Gy (1.8 Gy/fraction, 5 d/wk). Patients 
with R1 or R2 resection received 10.8 Gy as a boost. 
Capecitabine was administered twice daily on every ra-
diotherapy treatment day in a dose-escalation schedule 

(mg/m2) of 625 (level Ⅰ, n  = 6), 700 (level Ⅱ, n  = 6), 
800 (level Ⅲ, n  = 6), 900 (level Ⅳ, n  = 0) and 1000 
(level Ⅴ, n  = 0). DLT was defined as grade 4 leuko-
penia or neutropenia, grade 3-4 thrombocytopenia or 
anemia and grade 3-4 non-hematological toxicity.

RESULTS: Between October 2007 and August 2009, 
18 patients (12 men, 6 women; median age, 54 years) 
were enrolled in the study. The median number of posi-
tive LNs was 6, and total number of resected LNs was 
19. Twelve patients underwent R0 resection (66.7%). 
Fifteen patients received adjuvant chemotherapy under 
the leucovorin, fluorouracil and oxaliplatin (FOLFOX4) 
regimen. Six patients each were enrolled at dose lev-
els Ⅰ, Ⅱ and Ⅲ. Grade 1-3 leukopenia (16 patients, 
88.9%), anorexia (15, 83.3%) and nausea (15, 83.3%) 
were the most common toxicities. Grade 3 anorexia/
nausea and grade 4 vomiting occurred in one level-Ⅰ 
patient. Grade 3 anorexia and nausea occurred in one 
level-Ⅱ patient. One level-Ⅲ patient developed grade 4 
neutropenia, while another developed grade 3 radiation 
esophagitis. No abnormal liver or renal function exami-
nations were observed. Three patients did not finish 
chemoradiotherapy because of DLTs and two without 
DLTs received sequential boosts (total dose, 55.8 Gy).

CONCLUSION: The MTD of capecitabine was 800 mg/
m2 twice daily concurrent with IMRT for gastric cancer 
after surgery. The DLTs were anorexia/nausea, vomit-
ing, neutropenia and radiation esophagitis.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Postoperative chemoradiotherapy is a good 
option for patients with locally advanced, gastric cancer 
who have undergone R0 and D0-1 lymphadenectomy. 
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To avoid acute side effects and make the drug safer, 
a combination of the use of advanced techniques such 
as intensity modulated radiotherapy and mature che-
motherapy regimens with capecitabine is highly recom-
mended, especially in China which accounts for 40% 
of the world’s gastric cancer patients. The aim of this 
single-institution, phase Ⅰ, clinical trial was to assess 
the feasibility and toxicity of a postoperative regimen 
involving dose escalation of capecitabine combined with 
IMRT for locally advanced gastric cancer.
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INTRODUCTION
Gastric cancer is the fourth most common cancer world-
wide[1]. In China, gastric cancer has the third highest 
mortality rate among all cancers according to the latest 
Chinese Cancer Registry Annual Report[2]. A complete 
resection with negative margins (R0) remains the corner-
stone of  treatment for resectable gastric cancer. Nonethe-
less, less than 50% of  patients will have an R0 resection 
of  their primary tumor[3]. Therefore, long-term survival 
is poor, especially in patients with stage Ⅲ or Ⅳ gastric 
cancer. Based on the results of  Intergroup study (INT) 
0116, concurrent chemoradiotherapy (CRT) has been 
considered as the gold standard of  treatment for patients 
with locally advanced gastric cancer who have undergone 
radical surgery (R0) and less than a D2 lymphadenectomy 
has been achieved[4]. In addition, postoperative radiother-
apy (RT) with concurrent fluoropyrimidine is the main 
treatment for patients with residual disease after a micro-
scopic (R1) or macroscopic (R2) resection, according to 
the National Comprehensive Cancer Network (NCCN) 
guidelines for gastric cancer[5,6]. 

The 5-fluorouracil (5FU) analog, capecitabine, has 
been widely used for gastric cancer treatment, either 
in chemotherapy regimens or in concurrent CRT. The 
results using capecitabine were found to be comparable 
to 5FU, and this drug carries a considerably safer side-
effects profile and a more convenient oral route of  ad-
ministration[7-11]. 

According to INT 0116, the significant toxicities of  
capecitabine were of  great concern when this drug was 
applied in routine clinical practice. However, conventional 
RT with anteroposterior opposing fields (AP-PA) to the 
upper abdomen contributed to the observed severe acute 
toxicities. The recently developed RT techniques, three 
dimensional conformal therapy (3DCRT) and intensity 
modulated radiotherapy (IMRT), are greatly superior to 
conventional RT because they spare more normal tis-
sue and critical organs outside the radiation field[12-14]. 

Although some studies have evaluated conformal RT 
combined with 5FU infusion or conventional RT com-
bined with capecitabine as postoperative treatments for 
gastric cancer, a new regimen of  IMRT with concomitant 
capecitabine has not yet been investigated[9,15,16]. 

The aim of  this single-institution, phase Ⅰ, clinical tri-
al was to assess the feasibility and toxicity of  a postopera-
tive regimen involving the dose escalation of  capecitabine 
combined with IMRT for locally advanced gastric cancer.

MATERIALS AND METHODS
Eligibility
The eligibility criteria included the following: (1) patho-
logically confirmed adenocarcinoma; (2) postoperative 
classification of  anyTN + M0 according to the 7th edition 
of  the American Joint Committee on Cancer TNM Clas-
sification[17]; (3) World Health Organization performance 
status of  ≤ 1 and age ≤ 70 years; (4) no prior or con-
current malignancy (except non-melanoma skin cancers 
or in situ carcinoma of  the cervix); (5) no history of  ab-
dominal radiation; and (6) hemoglobin level ≥ 10.0 g/L, 
leukocyte count ≥ 3.5 × 109/L, neutrophil count ≥ 1.5 
× 109/L, platelet count ≥ 100 × 109/L and normal liver 
and kidney function.

The pretreatment workup consisted of  physical ex-
amination, chest X-ray, abdominal and pelvic computed 
tomography (CT) scans (chest CT was included for 
proximal lesions), and a complete blood count and bio-
chemical profile. Patients with heart disease that required 
medication, other severe comorbidities or psychiatric his-
tory which rendered them incapable of  complying with 
the treatment regimen were excluded.

After being informed and having given their written 
consent, all patients who underwent R0/R1/R2 resection 
with pathologically proven, locally advanced gastric ad-
enocarcinoma (anyTN + M0) were enrolled in this study. 
Patients who were administered any adjuvant chemother-
apy before or after CRT were included in the study.

Radiotherapy
IMRT was selected because of  its superior protocol 
design, which potentially reduces toxicities by reducing 
radiation exposure to adjacent normal structures. Patients 
were required to be fasted for 4 h before the CT simula-
tion and take an oral positive contrast (300 mL) 30 min 
before CT simulation to make the small intestine visible. 
To decrease variability in distention due to gastric filling, a 
standard meal (300 mL of  ready-to-eat canned porridge) 
was given to the patients 15 min before CT scanning and 
before each daily treatment. Intravenous administration 
of  contrast was added for the IMRT; the patients were 
placed in a supine position with thermoplastic immobili-
zation during IMRT with a 6-MV photon beam. 

The gross tumor volume (GTV) encompassed either 
the visible, residual primary tumor or lymph nodes (LNs) 
based on the CT and/or positron-emission tomography-
CT findings in patients who had undergone R2 resection 
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or the confirmable microscopic area in patients who had 
a R1 resection. The delineation of  the clinical target vol-
ume (CTV) for each patient depended on the extension 
and location of  the primary tumor and the guidelines for 
the involved LN region issued by the Japanese Gastric 
Cancer Association[18]. Generally, the CTV included the 
GTV (if  present), anastomoses, duodenal stump, tumor 
bed (only for stage T4b, if  present) and regional LNs 
(Table 1). The remnant stomach was not routinely includ-
ed within the radiation field. The planning target volume 
(PTV) consisted of  the CTV with a 0.5-0.7 cm margin 
in the radial direction and a 1 cm margin in the superior-
inferior direction. For R1 or R2 resection, the GTV (if  
visible) plus a 0.5-0.7 cm three-dimensional extension 
formed a boost planning GTV. Dose constraints for or-
gan at risk (OAR) were as follows: V30 (volume receiving 
a dose of  30 Gy or more) < 40% for the liver, V20 < 
30% for both kidneys or a mean dose of  < 20 Gy, V30 
< 30% for the heart and the maximal dose for the spinal 
cord planning OAR volume was 40 Gy. With regards to 
the small bowel and colon, the maximal dose was less 
than the prescribed dose, and V50 < 10% was used for 
patients receiving an additional boost. An experienced 
physicist designed the IMRT plans using a five-to-seven-
field, coplanar, sliding window technique on the Pinnacle 
system, version 3.0 (Figure 1).

A total irradiation dose of  45 Gy was delivered in dai-
ly 1.8-Gy fractions (5 d a week over 5 wk) to R0 patients, 
and a sequential 10.8-Gy boost was delivered in six frac-
tions to either the visible residual tumor (R2 resection) or 
the confirmed microscopic area (R1 resection).

Chemotherapy
Capecitabine was administered twice daily (after breakfast 
and after dinner) from the beginning to the end of  the 
duration of  RT, in a dose-escalation schedule of  625 mg/
m2 (level Ⅰ), 700 mg/m2 (level Ⅱ), 800 mg/m2 (level Ⅲ), 
900 mg/m2 (level Ⅳ) and 1000 mg/m2 (level Ⅴ). 

If  a dose-limiting toxicity (DLT) occurred in one of  

the first three patients, three additional patients were as-
signed to receive the same dose level. If  none of  the first 
three patients initially receiving a given dose level devel-
oped a DLT, or if  only one of  six patients had DLT, the 
dose was increased to the next level. If  a second patient 
experienced a DLT at the same level, then the escala-
tion was stopped, and the maximum tolerated dose was 
defined as the level at which the DLT occurred in this 
protocol.

Safety assessment
Adverse events were coded in accordance with the Na-
tional Cancer Institute Common Terminology Criteria for 
Adverse Events, version 3.0. DLTs were defined as follows: 
grade 4 leukopenia or neutropenia, grade 3-4 thrombocyto-
penia or anemia and grade 3-4 non-hematological toxicity.

During treatment, patients were observed daily by 
their radiation oncologist and underwent weekly physical 
examinations as well as assessments of  weight. Blood was 
tested for routine analysis at least once weekly, while liver 
and renal function were assessed every 2 wk. Antacid 
and gastric mucosa protectants were administered on a 
prophylactic basis. Anti-emetics and antidiarrheal agents 
were prescribed when needed.

Statistical analysis
The trial was designed using a conventional dose-escala-
tion schema with the primary endpoint of  defining the 
MTD of  capecitabine when combined with IMRT. The 
second endpoint was about the calculation of  overall 
survival (OS), which was defined from the date of  sur-
gery to the date of  death or last follow-up. Locoregional 
recurrence (LRR) was defined as any recurrence in the 
tumor bed, anastomoses, stumps, gastric remnant or a 
recurrence in the regional lymphatics and locoregional 
control (LRC) was calculated accordingly. Survival curves 
were calculated with the Kaplan-Meier method by means 
of  the SPSS for Windows program, version 15.0 (SPSS, 
Chicago, Illinois, United States).

RESULTS
Between October 2007 and August 2009, 18 patients (12 
men, 6 women) were enrolled in the study. The patient 
characteristics are presented in Table 2. The median age 
was 54 years (range, 29-66 years). All patients had meta-
static LNs; the median number of  positive LNs was 6 
(range, 1-15), and the total number of  resected LNs was 
19 (range, 5-35). Twelve patients underwent R0 resec-
tion (66.7%). Fifteen patients received adjuvant chemo-
therapy under the leucovorin, fluorouracil and oxalipla-
tin (FOLFOX4) regimen, with a median number of  6 
cycles (range, 3-11); of  these 15 patients, seven received 
FOLFOX4 therapy before CRT, and the rest received it 
after CRT.

Dose escalation and toxicity
Six patients each were enrolled at dose levels Ⅰ, Ⅱ and 
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  Tumor location CTV for elective nodal regions

  Upper 1/3 or gastroesophageal junction  110, 1-3, 7, 9-11
  Middle 1/3  1-3, 5-13, 141, 16a
  Lower 1/3 3, 5-9, 11p, 12-13, 141, 16a

Table 1  Clinical target volume for elective nodal regions 
depending on the location of the primary gastric tumor2 

1No. 14 was included in the clinical target volume (CTV) only when the 
surface or parenchyma of the pancreas was involved by the tumor; 2Ac-
cording to the guidelines issued by the Japanese Gastric Cancer Associa-
tion. 110: Paraesophageal lymph nodes (LNs) in the lower thorax; 1: Right 
paracardial LNs; 2: Left paracardial LNs; 3: LNs along the lesser curva-
ture; 5: Suprapyloric LNs; 6: Infrapyloric LNs; 7: LNs along the left gastric 
artery; 8: LNs along the common hepatic artery; 9: LNs around the celiac 
artery; 10: LNs at the splenic hilum; 11: LNs along the splenic artery (11p: 
LNs along the proximal splenic artery); 12: LNs in the hepatoduodenal 
ligament; 13: LNs on the posterior surface of the pancreatic head; 14: LNs 
along the root of the mesentery; 16a: LNs around the abdominal aorta 
(above the level of the inferior border of the left renal vein).
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to be the MTD. The DLTs met at levels Ⅰ, Ⅱ and Ⅲ 
(Table 3) were grade 3 anorexia and nausea (levels Ⅰ and 
Ⅱ), grade 4 vomiting (level Ⅰ), grade 4 neutropenia and 
grade 3 radiation esophagitis (level Ⅲ). 

Grade 1-3 leukopenia (16 patients, 88.9%), anorexia 
(15, 83.3%) and nausea (15, 83.3%) were the most com-
mon toxicities. No renal or liver toxicity occurred in 
any patient. The detected grade 1-4 toxicities have been 
shown in Table 4.

Of  the 12 patients with R0 resection, 45 Gy was de-
livered to nine patients as planned, including one patient 
who developed a DLT at level Ⅱ but finally completed 
the entire treatment protocol. The remaining three pa-
tients completed CRT with 5.4, 36 and 43.2 Gy, owing to 
the occurrence of  DLTs. Of  the six patients with R1/R2 
resection, two received sequential boosts for a total dose 
of  55.8 Gy without any DLTs. The remaining patients 
did not receive boosts because of  difficulty in contouring 
the location of  the residual tumor area without the place-
ment of  clips during surgery.

Survival and relapse
During a median follow-up of  45 mo (range, 5-58 mo), 
five patients died: four of  progression of  gastric cancer 

Ⅲ. Grade 3 anorexia and nausea and grade 4 vomiting 
were observed in one of  six patients at the first level after 
only three fractions of  radiation had been performed. 
At level Ⅱ, one of  the first three patients encountered 
grade 3 anorexia and nausea. After upgrading to level Ⅲ, 
one patient developed grade 4 neutropenia, and another 
patient of  the subsequent three patients developed grade 
3 radiation esophagitis. The trial was then ended, and no 
patient was upgraded to levels Ⅳ and Ⅴ. Therefore, level 
Ⅲ (capecitabine, 800 mg/m2, twice daily) was determined 

Figure 1  Distribution of 6-field intensity 
modulated radiotherapy plan. Isodose distri-
butions are shown in three orthogonal planes 
through the middle of the planning target volume 
(PTV). The isodose levels are shown colored 
lines over the computed tomography images, 
with the green area indicating the PTV. 

  Characteristic Value

  Median (range)      54 (29-66)
  Men   12 (66.7)
  Location of primary tumor
     Upper 1/3     4 (22.2)
     Middle 1/3     2 (11.1)
     Lower 1/3   12 (66.7)
  Surgery type
     Proximal partial gastrectomy     4 (22.2)
     Distal partial gastrectomy   12 (66.7)
     Total gastrectomy     2 (11.1)
  Extent of dissection
     R0 (D1, D2)             12 (9, 3) (66.7)
     R1     2 (11.1)
     R2                                         4 (22.2)
  Tumor differentiation
     Well   1 (5.6)
     Moderately     3 (16.7)
     Poorly   14 (77.8)
  Signet ring cell
     Yes     9 (50.0)
     No     9 (50.0)
  Adjuvant chemotherapy
     Yes   15 (83.3)
     No     3 (16.7)
  Stage (AJCC 7th)
     Ⅱ     3 (16.7)
     Ⅲ   15 (83.3)

Table 2  Characteristics of the patients (n  = 18)  n  (%)

AJCC: American Joint Committee on Cancer.

  Level Capecitabine 
(mg/m2, 

bid)

n No. patients 
with the 

DLT

DLT (G3/4) RT dose when 
DLT occurred 

(Gy)

  Ⅰ 625 6 1 Nausea, 
vomiting, 
anorexia

      5.4

  Ⅱ 700 6 1 Nausea, 
anorexia

45

  Ⅲ 800 6 1 Neutropenia 36
1 Radiation 

esophagitis
    43.2

Table 3  Dose-limiting toxicities of chemoradiotherapy 

DLT: Dose-limiting toxicity; RT: Radiotherapy.
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and one of  pulmonary embolism. The 4-year LRC and 
OS rates were 93.8% and 68.1%, respectively (Figure 2).

DISCUSSION
Our results suggest that postoperative CRT with oral 
capecitabine and 45 Gy IMRT was well tolerated in lo-
cally advanced, gastric cancer patients after a partial or 
total gastrectomy. The most frequent adverse events were 
leukopenia, anorexia and nausea, although most of  these 
were at grade 1 or 2. DLTs included grade 3 nausea, an-
orexia and radiation esophagitis and grade 4 neutropenia 
and vomiting. The MTD of  oral capecitabine was deter-
mined to be 800 mg/m2 twice daily.

The benefit of  postoperative CRT for locally ad-
vanced gastric cancer remains controversial. The benefits 
or drawbacks of  this treatment mainly depend on wheth-
er a D2 or D0-1 lymphadenectomy has been performed. 
Differing results regarding D1 or D2 lymphadenectomy 
have been reported from both Western and Eastern 
studies[19-21]. Two large, randomized, clinical trials, INT 
0116 and the ARTIST study, have provided compelling 
evidence on this topic. Since INT 0116 was published 
in 2001, the application of  concurrent CRT has become 
widespread. This was the first study to provide evidence 
demonstrating that combined CRT following R0 resec-
tion and D0/D1 lymphadenectomy improves disease-free 
survival (DFS) and OS. Even after 10 years of  follow-
up, updated aanalysis of  the INT 0116 study still show a 
strong, persistent benefit of  adjuvant CRT in terms of  
DFS and OS, because the reduction of  LRR may reduce 
the overall relapse in the majority of  patients[22]. Recently, 
a large, prospective, randomized trial (ARTIST) from 
Korea indicated a 3-year DFS benefit for postoperative, 
concurrent CRT in patients with positive LNs after R0 
resection and D2 lymphadenectomy compared with those 
who received chemotherapy alone[7]. Although this result 
was obtained via a subgroup analysis, further studies that 
focus on LN-positive patients with R0 resection and D2 
lymphadenectomy are warranted. Owing to its remark-
able control of  LRR, fluoropyrimidine-based postopera-
tive CRT following R1 or R2 resection is unquestionably 

a recommended and effective treatment for gastric cancer 
according to NCCN guidelines[6]. 

In our specialized cancer hospital, most surgeons per-
form D1 or D2 lymphadenectomy, which accounts for 
the high 5-year LRR rate of  27.6%[23]. This result is not 
comparable to those of  studies from Japan and Korea 
due to the inferior performance of  the D2 lymphad-
enectomy[7,11,24]; therefore, postoperative CRT should be 
introduced in our hospital as a standard of  care. Unfortu-
nately, this regimen is still not well accepted or routinely 
performed. One of  the reasons for this might be the 
concern about the high rate of  side effects of  postopera-
tive CRT based on the INT 0116 report.

In the INT 0116 study, 54% and 32% patients de-
veloped grade 3/4 hematological and gastrointestinal 
toxicities, respectively. Three patients (1%) suffered toxic 
deaths, and 31% did not complete the treatment due 
to toxicities[4]. However, these outcomes were obtained 
in the era of  two-dimensional RT with a large AP-PA 
field. We currently utilize two methods to avoid these 
outcomes. Firstly, 3DCRT or IMRT provides excellent 
coverage of  the target volume while avoiding normal tis-
sue. Leong et al[14] reported that 3DCRT provides more 
adequate coverage of  the target volume with 99% PTV 
receiving 95% of  the prescribed dose, compared to 93% 
PTV using AP-PA fields. The doses to the kidneys and 
spinal cord were much lower with the conformal tech-
nique. Furthermore, IMRT could deliver more efficient 
doses to the target volume while reducing the dose to 
the kidneys when compared with the conventional tech-
nique[25]. 

Secondly, the exclusion of  the remnant stomach from 
the radiation field could significantly reduce the acute side 
effects without compromising long-term survival rates (DFS, 
with remnant stomach irradiated vs without, 70.4% vs 71.0%, 
P = NS; OS, 72.3% vs 72.9%, P = NS)[26]. Our analysis also 
revealed that only 4.7% out of  297 patients with locally 
advanced gastric cancer developed a recurrence in the 
remnant stomach after a D1 or D2 lymphadenectomy[23]. 
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Figure 2  Overall survival rates, according to the Kaplan-Meier technique.

  Toxicity Grade 1-2 Grade 3-4

  Nausea  13 (72.2)   2 (11.1)
  Vomiting    5 (27.8) 1 (5.6)
  Diarrhea    2 (11.1) 0
  Stomatitis    3 (16.7) 0
  Anorexia  13 (72.2)   2 (11.1)
  Fatigue  13 (72.2) 0
  Weight loss    7 (38.9) 0
  HFS    3 (16.7) 0
  Esophagitis 0 1 (5.6)
  Leukopenia  14 (77.8)   2 (11.1)
  Neutropenia    3 (16.7) 1 (5.6)
  Anemia    3 (16.7) 0
  Thrombocytopenia    5 (27.8) 0
  ALT/AST 0 0
  Renal 0 0

Table  4 Grade 1-4 toxicities  n  (%)

HFS: Hand foot syndrome; ALT: Alanine aminotransferase; AST: Aspar-
tate aminotransferase.
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More importantly, capecitabine was demonstrated to 
be a safer and more effective regimen than 5FU, which 
was used as part of  the concurrent chemotherapy regi-
men in INT 0116. In the past 10 years, capecitabine 
has been implemented extensively in the treatment of  
colorectal, breast and gastric cancer, either as a single 
agent or combined with other chemotherapeutic and 
targeted agents. Oral capecitabine has shown comparable 
results to those of  5FU infusion, with a much safer side 
effects profile and without the need for an invasive deliv-
ery route. Therefore, capecitabine has been recognized as 
a standard of  care for the treatment of  advanced gastric 
cancer worldwide[6,27,28]. Moreover, a German, random-
ized, non-inferiority, phase Ⅲ trial of  392 rectal cancer 
patients concluded that capecitabine could replace 5FU 
in adjuvant or neoadjuvant CRT regimens for patients 
with locally advanced rectal cancer, with a non-inferior 
OS (P = 0.0004), a significantly lower distant metastasis 
rate (P = 0.04) and better DFS rate (P = 0.07)[28]. 

The combined current literature indicates that post-
operative CRT is a good option for patients with locally 
advanced gastric cancer who have undergone R0 and 
D0-1 lymphadenectomy. To avoid acute side effects and 
make the drug safer, a combination of  an appropriate ir-
radiation field, and the use of  advanced techniques such 
as 3DCRT or IMRT and mature chemotherapy regimens 
with capecitabine is highly recommended.

In the present study, we considered that postopera-
tive CRT with 800 mg/m2 oral capecitabine twice daily 
combined with IMRT with a dose of  at least 45 Gy in 25 
fractions was feasible and safe. The recommended dose 
of  capecitabine was similar to that used in the RT phase 
of  the CRT group in the ARTIST trial (capecitabine, 825 
mg/m2 twice daily during RT treatment)[7]. Although the 
number of  patients in our study was limited, the results 
of  a 4-year follow-up show LRC and OS rates as high as 
93.8% and 68.1%, respectively, which are very promising. 
A phase Ⅱ study is ongoing, and its results are eagerly 
awaited.
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of intensity modulated radiotherapy (IMRT) is also known to be superior to 
standard radiotherapy, but the combined use of both capecitabine and IMRT for 
gastric cancer has not been investigated.
Innovations and breakthroughs
Postoperative capecitabine (800 mg/m2) with IMRT of at least 45 Gy for 25 frac-
tions was found to be safe and feasible. Although the number of patients in their 
study (n = 18) was limited, the results of a 4-year follow-up show locoregional 
control and overall survival rates as high as 93.8% and 68.1%, respectively, 
which are very promising.
Applications
Further work is required to establish the range of side effects with the use of 

capecitabine in combination with IMRT. The dose limiting toxicities observed 
in this study were anorexia, nausea and vomiting, neutropenia and radiation 
esophagitis. A Phase Ⅱ study will then be established to determine the treat-
ment efficacy of this regimen.
Terminology
IMRT is a method of radiotherapy that is delivering radiation to precise tissue 
areas that is greatly superior to conventional radiotherapy as it spares more 
normal tissue outside the radiation field.
Peer review
This is a very interesting phase Ⅰ trial about capecitabine combined with IMRT 
for locally advanced gastric cancer. Although the small number of patients 
involved, the trial was well done and the conclusions are according to another 
trial published and are correct. This is an interesting issue because utilize IMRT 
in the treatment for locally advanced gastric cancer and it will be very important 
to do a phase Ⅱ trial.
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