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3The gastric cancer 
treatment controversy

CJH van de Velde, KCMJ Peeters

J Clin Oncol. 2003 Jun 15;21(12):2234-6

This editorial was released referring to the following report of Nashimoto et al. 

Randomized trial of adjuvant chemotherapy with mitomycin, Fluorouracil, and Cytosine 

arabinoside followed by oral Fluorouracil in serosa-negative gastric cancer: Japan Clinical 

Oncology Group 9206-1. J Clin Oncol. 2003 Jun 15;21(12):2282-7
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ABSTRACT of the report by Nashimoto et al.

PURPOSE: To evaluate the survival benefi t of adjuvant chemotherapy after curative resection 

in serosa-negative gastric cancer patients (excluding patients who were T1N0), we conducted 

a multicenter phase III clinical trial in which 13 cancer centers in Japan participated. PATIENTS 

AND METHODS: From January 1993 to December 1994, 252 patients were enrolled into the 

study and allocated randomly to adjuvant chemotherapy or surgery alone. The chemotherapy 

comprised intravenous mitomycin 1.33 mg/m2, fl uorouracil (FU) 166.7 mg/m2, and cytara-

bine 13.3 mg/m2 twice weekly for the fi rst 3 weeks after surgery, and oral FU 134 mg/m2 daily 

for the next 18 months for a total dose of 67 g/m2. The primary end point was relapse-free 

survival. Overall survival and the site of recurrence were secondary end points. RESULTS: 

Ninety-eight percent of patients underwent gastrectomy with D2 or greater lymph node 

dissection. There were no treatment-related deaths and few serious adverse events. There 

was no signifi cant diff erence in relapse-free and overall survival between the arms (5-year 

relapse-free survival 88.8% chemotherapy v 83.7% surgery alone; P =.14 and 5-year survival 

91.2% chemotherapy v 86.1% surgery alone; P =.13, respectively). Nine patients (7.1%) in the 

chemotherapy arm and 17 patients (13.8%) in the surgery-alone arm had cancer recurrence. 

CONCLUSION: There was no statistically signifi cant relapse-free or overall survival benefi t 

with this adjuvant chemotherapy for patients with macroscopically serosa-negative gastric 

cancer after curative resection, and there was no statistical diff erence between the two arms 

relating to the types of cancer recurrence. We do not recommend adjuvant chemotherapy 

with this regimen for this population in clinical practice
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Gastric cancer is still a major problem being the most frequent cause of cancer-related deaths, 

although its incidence steadily declined during the last decades in Western countries. Outside 

Japan, where a screening program is active, gastric cancer is often diagnosed in an advanced 

stage. In operable gastric cancer, both the extent of surgery as well as the value of adjuvant 

treatment remains subject to considerable international controversy. Surgery is the corner-

stone in the treatment for gastric cancer. In Japan, a D2 lymph node dissection is the standard 

surgical procedure, known to have an acceptable safety profi le and to result in superior treat-

ment outcome. This extended lymph node dissection was also performed in the randomised 

trial, reported in this issue of the Journal of Clinical Oncology that investigated the role of 

postoperative adjuvant therapy with Mitomycin C, 5-Fluorouracil and Cytosine arabinoside 

followed by oral Fluorouracil in serosa negative gastric cancer in combination with surgery 

versus surgery alone. In fact, 98% of the patients underwent a D2 or greater lymph node 

dissection. There was one postoperative death in the surgery only arm. Total recurrence rate 

was almost double in the surgery alone group (13.8 versus 7.1%), indicating a possible role 

for chemotherapy in the prevention of recurrence. This diff erence was however not statisti-

cally signifi cant. Remarkably was the local control: only 2 patients in the surgery alone arm 

versus none in the combined treatment arm developed a local recurrence. This excellent local 

control is probably due to extended surgery. The administered chemotherapy did not lead to 

a signifi cant diff erence in relapse free and overall survival when compared to surgery alone. 

Two hundred fi fty-two patients were enrolled in the study and 5-year relapse-free survival 

was 88.8% in the chemotherapy and 83.7% in the surgery alone arm. The study was designed 

to detect a 15% diff erence in 5-year survival. When comparing this percentage for instance 

with breast cancer, polychemotherapy is administered to early breast cancer patients in the 

age group over 50 years, based on a meta-analysis of 18,000 patients that showed a 10-year 

survival benefi t of 2 to 3%.(1) To accomplish an increase in 5-year survival rate from 70 to 85% 

in gastric cancer patients seems rather optimistic, even if they are diagnosed in a relatively 

early stage (serosa negative, T2). Reaching no signifi cant diff erence in an underpowered trial 

is therefore not surprising.

Although a D2 dissection is the generally accepted surgical procedure in Japan, the debate 

on the benefi ts of D1 versus D2 lymph node dissection is still ongoing. Convinced of the ben-

efi ts of a D2 resection, Japanese investigators have always been reluctant to conduct a trial 

comparing D2 with D1 dissection. In Europe however, two large randomised controlled trials 

were performed that addressed this issue. The British Medical Research Council Trial(2) could 

not detect a diff erence in survival, the 5-year survival rates being 35% for D1 and 33% for D2. 

Moreover, postoperative morbidity (28% for D1 and 46% for D2) and mortality (6.5% for D1 

and 13% for D2) were increased in the D2 arm. Another large-scale randomised trail, set up 

by the Dutch Gastric Cancer Group(3), proved neither any benefi t from D2 lymphadenec-

tomy with regard to survival and local relapse rates. This latter trial included surgical quality 

control requiring instructing surgeons to be trained in the technique of node dissection by 
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a Japanese surgeon.(4) Additional quality measures were taken to guarantee the intended 

diff erence between D1 and D2 resection. Nevertheless ‘contamination’ (dissection of lymph 

nodes outside the indicated area) and ‘non-compliance’ (incomplete lymph node dissection) 

were defi ned and acknowledged as possible confounders of treatment outcome.(5) After ex-

cluding postoperative deaths, patients that underwent a curative resection (i.e. R0 resection) 

had a cumulative risk of relapse of 43% after a D1 dissection and 37% after a D2 dissection 

(95% confi dence interval –2.4% to +14.4%). However, morbidity and mortality were 25% 

and 4% in the D1 group and 43% and 10% in the D2 group, respectively.(6) Splenectomy 

was performed in 11% of the D1 patients and in 37% of the D2 patients. Resection of the 

spleen carried a major risk for hospital death (hazard ratio 2.16) and overall complications 

(hazard ratio 2.13), while pancreatosplenectomy (30% in the D2 group, 2.6% in the D1 group) 

increased the risk for surgical complications (hazard ratio 3.34). The operative mortality 

due to splenectomy in both European trials could have masked a marginal benefi t from D2 

resection that might have existed. In conclusion however, both randomised trials failed to 

demonstrate an advantage for the extended D2 procedure. Bozetti et al. clearly showed by 

multivariate analysis that splenectomy had a deleterious eff ect on fi ve year survival prob-

ability.(7) Deguili et al.(8) showed however in a randomised surgical trial of 153 patients with 

gastric cancer comparing D1 to D2 dissection that extended lymph node dissection could be 

performed with low morbidity (9.4% and 16.3% respectively, p<0.1) and mortality (1.3% and 

0% respectively) in experienced centers. A prospective randomised trial by Wu et al. of 220 

eligible patients, comparing D1 with D2/D3 dissection showed equal morbidity (7%) and no 

mortality in both treatment groups.(9) Taking all these fi ndings into account, a so called ‘over 

D1’ lymphadenectomy (i.e. a D1 dissection and retrieval of at least 20 to 25 nodes) might be 

recommended, based on the fi nding that the probability of staging a lymph node as tumour 

positive increases with the number of nodes resected with a plateau reached at 20 to 25 

nodes.(10) This recommendation adheres to the principle that lymph nodes are regarded as 

indicators rather than governors of disease.(11) The controversy between D1 and D2 lymph 

node dissection seems to be settled by the introduction of the ‘over D1’ dissection with om-

mitment of splenectomy and distal pancreatectomy.

The role of (neo-)adjuvant therapy has been debated for a long time as well. Although a 

meta-analysis(12) of randomised trials to evaluate the eff ect of adjuvant treatment concluded 

that postoperative chemotherapy could not be considered as standard adjuvant treatment, 

both in Japan as well as in Southern Europe many patients routinely receive postoperative 

chemotherapy. The results of the US Intergroup study by the South West Oncology Group, 

that indicated a signifi cant overall survival benefi t (36 versus 27 months in the surgery alone 

group) after postoperative chemoradiation, lead to standardisation of this regimen in the 

United States.(13) During the trial, much attention was paid to quality assurance for radio-

therapy, refl ected by 35% of the treatment plans that were found to contain major or minor 

deviations from the protocol and could be corrected before the start of radiotherapy. There 
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was however criticism on the adequacy of the surgical procedure: although a D2 lymph node 

dissection was recommended in the protocol, this procedure was only performed in 10% 

of the cases. 54% of the patients not even had a formal clearance of the N1 tier of regional 

lymph nodes. This non-compliance clearly undermined survival(14) and led to a high relapse 

rate of 64% after a median follow-up of 5 years in the surgery only arm compared to 44% 

after a median follow-up of 6 years in the D1 arm of the Dutch trial. It is clear that the extent 

and quality of surgery dictates the value of adjuvant treatment. In a considerable part of 

Europe however, surgery only is the standard of care with increasing emphasis on quality 

assurance. In Japan, seven early trials, conducted before 1975 used various adjuvant che-

motherapy regimes with a comparison to a surgery alone arm. After 1975 the surgery alone 

arm suddenly disappeared in Japanese multi institutional trials without a defi nite reason. 

Therefore 14 trials between 1975 and 1988 were conducted without a surgery alone arm. 

Four were done to compare diff erent regimes of chemotherapy, two were for dose intensity 

comparison of a chemotherapy regimen and eight were designed to test the eff ect of adding 

an immunotherapeutic agent to the chemotherapy. Mitomycin C (MMC), also investigated in 

the present study, was almost always used as an inductive agent in combination regiments. 

Another meta-analysis by Earle and Maroun(15) of 13 trials showed a small but signifi cant 

survival benefi t for patients receiving postoperative chemotherapy. There was an absolute 

risk reduction from 65% to 61% in relapse-free survival after postoperative chemotherapy, 

implying 25 patients that are needed to treat to prevent one death. Gastric cancer is a disease 

in which loco-regional control is diffi  cult to obtain. Gunderson and Sosin showed that relapse 

in gastric cancer patients after initial ‘curative’ surgery consisted of local recurrence and/or 

regional lymph node metastasis in 87.8% of the patients.(16) The high risk of local recurrence 

prompted some investigators to study the combination of radiotherapy and chemotherapy. 

In the present study recurrence occurred in 2 patients in the surgery only arm, which means 

that loco-regional control was very well established by extensive surgery. In the SWOG trial 

local relapse occurred in 29% and regional relapse in as much as 72% of the patients after 

surgery alone. Chemoradiaton improved loco-regional control to 19% and 65% respectively, 

indicating a role for adjuvant treatment in compensating partly for inadequate surgery. 

However, in the presented Japanese study, the investigated chemotherapy regimen was not 

capable of further improving treatment outcome. The question remains however whether 

novel and eff ective chemotherapeutical agents have a role in combination with optimal 

surgery to further increase loco-regional control and survival. Large randomised trials with 

enough power to detect clinically relevant diff erences are necessary to answer this question. 

Neoadjuvant treatment seems an attractive option in patients with gastric cancer. It has a 

potential of down staging enabling curative resection and increased compliance of systemic 

therapy in patients who often have prolonged morbidity after surgery. Ongoing randomised 

trials will answer the question whether neoadjuvant chemotherapy has a role in gastric 

cancer. The MAGIC trial, initiated by the Royal Marsden Hospital and the Institute of Cancer 
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Research, is investigating the role of pre- and postoperative Epirubicin, Cisplatin and 5-FU 

(ECF-regimen) chemotherapy in combination with surgery versus surgery alone, and their 

fi rst results will be anxiously awaited with at the forthcoming ASCO meeting. New treatment 

regimes based on novel cytotoxic agents like paclitaxel and CPT-11 and biological agents like 

antiangiogenics and EGFR-mAB might gain a place in the treatment for gastric cancer in the 

future. The limited role of adjuvant therapy in many trials so far might be due to a residual tu-

mor burden after surgery that is too high, a delayed initiation of chemotherapy, a sample size 

in trials that is too small, an insuffi  cient acting mechanism of current chemotherapeutics or 

combination of these. Within Europe, the need for a well-designed prospective randomized 

trial is acknowledged by the European Organisation for Research and Treatment of Cancer 

(EORTC) to study the role of eff ective chemotherapeutic agents (CPT-11, high infusional 5-FU 

plus leucovorin) in combination with radiotherapy after surgery for resectable gastric cancer. 

Patients will be treated in specialist centers to ensure optimal surgery which implicates an 

‘over D1 resection’ without splenectomy and preservation of the pancreatic tail, thus mini-

mising postoperative morbidity and mortality. Mandatory will be extensive quality assurance 

of surgery and radiotherapy and close cooperation with pathology. In this way, the role of 

adjuvant treatment in combination with optimal surgery will be established. Presently, tools 

are being developed to identify patients with a high risk of lymph node metastases, which 

could infl uence the extent of surgery. Genomic profi ling of gastric adenocarcinomas using 

microarray analysis of chromosomal copy number changes, seems a promising development, 

enabling a more tailor made treatment.(17) Until then, we can solely rely on the evidence 

originating from quality-controlled trials. Setting up these kind of trials seems worthwhile to 

improve treatment outcome in gastric cancer patients.
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