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1.INTRODUCTION

Surgical resection is the only curative treatment in gastric cancer. Perioperative chemotherapy reduces the risk of recurrence, improves overall survival [START_REF] Cunningham | Perioperative chemotherapy versus surgery alone for resectable Gastroesophageal Cancer[END_REF][START_REF] Ychou | Perioperative chemotherapy compared with surgery alone for resectable gastroesophageal adenocarcinoma: An FNCLCC and FFCD multicenter phase III trial[END_REF], and has become the gold standard in locally advanced gastric cancer in Europe. Theoretical benefits of preoperative chemotherapy are downstaging of the primary tumor, increasing the rate of complete surgical resection, and treatment of potential micrometastases [START_REF] Sujendran | Effect of neoadjuvant chemotherapy on circumferential margin positivity and its impact on prognosis in patients with resectable oesophageal cancer[END_REF][START_REF] Matsuyama | The effect of neoadjuvant chemotherapy on lymph node micrometastases in squamous cell carcinomas of the thoracic esophagus[END_REF]. After surgery, most patients who received preoperative chemotherapy are treated with postoperative chemotherapy, and those non-treated preoperatively are treated according to TNM classification of the UICC [START_REF] Novotny | Predicting Individual Survival After Gastric Cancer Resection[END_REF][START_REF] Kattan | Postoperative nomogram for disease-specific survival after an R0 resection for gastric carcinoma[END_REF]. The chemotherapy regimen administered after surgery is the same as the one administered before surgery, regardless of tumor response.

There are currently no objective criteria to evaluate primary tumor response to preoperative chemotherapy in gastric cancer. Clinical response is based on subjective elements, and has not been validated yet. Radiologic response, using RECIST criteria is not reliable in gastric malignancies, since there are no measurable lesions in most cases [START_REF] Eisenhauer | New response evaluation criteria in solid tumours: Revised RECIST guideline (version 1.1)[END_REF], and endoscopic ultrasonography (EUS), which might be more accurate [START_REF] Guo | Endoscopic ultrasound in restaging and predicting pathological response for advanced gastric cancer patients after neoadjuvant chemotherapy[END_REF], is rarely performed after pre-operative chemotherapy. Since there are no validated objective means of assessing primary tumor response to preoperative chemotherapy, identifying patients with high risk of recurrence remains challenging. Furthermore, whether these patients should benefit from a different regimen than the one administrated preoperatively has not been evaluated yet.

Tumor regression grade (TRG) is a scoring system that evaluates primary tumor pathological response to chemotherapy, including two key pathological factors (fibrosis and viable tumor cells). Its prognostic implication has been shown in many malignancies [START_REF] Dworak | Pathological features of rectal cancer after preoperative radiochemotherapy[END_REF][START_REF] Mandard | Pathologic Assessment of Tumor Regression after Preoperative Chemoradiotherapy of Esophageal Carcinoma[END_REF][START_REF] Becker | Significance of histopathological tumor regression after neoadjuvant chemotherapy in gastric adenocarcinomas: a summary of 480 cases[END_REF], but remains discussed in gastric cancer [START_REF] Achilli | Tumor response evaluation after neoadjuvant chemotherapy in locally advanced gastric adenocarcinoma : a prospective , multi-center cohort study[END_REF][START_REF] Smyth | Effect of pathologic tumor response and nodal status on survival in the medical research council adjuvant gastric infusional chemotherapy trial[END_REF][START_REF] Messager | The Impact of Perioperative Chemotherapy on Survival in Patients With Gastric Signet Ring Cell Adenocarcinoma: A Multicenter Comparative Study[END_REF]. Furthermore, though some studies discussed potential chemoresistance of some gastric cancer subtypes such as signet-ring cell carcinoma [START_REF] Mariette | Consensus on the pathological definition and classification of poorly cohesive gastric carcinoma[END_REF][START_REF] Piessen | Signet ring cell histology is an independent predictor of poor prognosis in gastric adenocarcinoma regardless of tumoral clinical presentation[END_REF][START_REF] Voron | Is signet-ring cell carcinoma a specific entity among gastric cancers?[END_REF] or poorly cohesive gastric carcinoma [START_REF] Michel | Cancer de l'estomac[END_REF], a specific evaluation in these subtypes has not been made yet.

This study aimed to assess the prognostic value of TRG in primary gastric cancer, and to determine predictive factors of pathological response to pre-operative chemotherapy.

2.PATIENTS AND METHOD

2.1-Patients:

Patients treated for primary gastric cancer between January 1997 and January 2016 in Georges Pompidou European hospital and Saint Antoine hospital were identified from two institutional databases. Patients with gastric adenocarcinoma histologically proven, treated in curative intent were included. Patients with an adenocarcinoma located on the gastroesophageal junction and classified Siewert 1 or 2 were excluded. As linitis plastica may have a significant stromal element, it is challenging to perform pathological response assessment in this subtype of gastric cancer. Patients with a linitis plastica defined macroscopically as partial or complete thickening and rigidity of the gastric wall were therefore excluded.

To determine the impact of preoperative chemotherapy on tumor downstaging, a group of patients who underwent upfront surgery before 2006 was analyzed. Patients undergoing primary surgery after 2006 were excluded from this study since perioperative chemotherapy became a standard treatment in 2006 in Europe [START_REF] Ychou | Perioperative chemotherapy compared with surgery alone for resectable gastroesophageal adenocarcinoma: An FNCLCC and FFCD multicenter phase III trial[END_REF].

2.2-Perioperative management:

All patients underwent pre-therapeutic evaluation including endoscopy with biopsies and abdomino-pelvic and chest computed tomography (CT). Endoscopic ultrasonography (EUS) was performed in some cases, according with French national guidelines [START_REF] Michel | Cancer de l'estomac[END_REF]. Patients were evaluated for gastrectomy in multidisciplinary weekly meetings.

According to reported prospective trials [START_REF] Cunningham | Perioperative chemotherapy versus surgery alone for resectable Gastroesophageal Cancer[END_REF][START_REF] Ychou | Perioperative chemotherapy compared with surgery alone for resectable gastroesophageal adenocarcinoma: An FNCLCC and FFCD multicenter phase III trial[END_REF], perioperative chemotherapy by cisplatin and fluorouracil associated or not with epirubicin is recommended since 2006 in France for resectable gastric cancer with a ≥ cT2 or cN+ disease, without distant metastases.

Preoperative chemotherapy was defined as any chemotherapy received within 3 months before surgery.

After chemotherapy, patients were restaged using abdomino-pelvic and chest CT scan, and surgical resection was performed if no distant metastases were detected.

Type of gastrectomy was determined by tumor location and was performed with macroscopic margins. The recommended standard lymphadenectomy in curative intent was D2 for antropyloric tumors and modified D2 (without splenectomy and left pancreatectomy) for upper tumors requiring total gastrectomy. Both were called D2 lymphadenectomy in this work. We classified lymphadenectomies harvesting 15 to 24 lymph nodes as D1 and those harvesting 25 or more lymph nodes as D2.

2.3-Assessment of pathological tumor response:

Hematoxylin-eosin-stained slides were retrieved, and assessed by two experienced pathologists specialized in digestive diseases, blinded to the patient's clinical data.

For patients with preoperative chemotherapy, pathological response was graded according to Mandard's tumor regression grading system, which classifies tumor response in 5 grades [START_REF] Mandard | Pathologic Assessment of Tumor Regression after Preoperative Chemoradiotherapy of Esophageal Carcinoma[END_REF]: TRG 1 (complete tumor regression), TRG 2 (scattered tumor cells within fibrosis), TRG 3 (tumor cells and fibrosis with predominance of fibrosis), TRG 4 (tumor cells and fibrosis with predominance of tumor cells), TRG 5 (no tumor regression). Patients were separated into two groups: pathological responders (TRG 1-3) and pathological non-responders (TRG 4-5). Patients with tumor classified TRG3 were considered as responders due to the predominance of fibrosis, as described initially by Mandard [START_REF] Mandard | Pathologic Assessment of Tumor Regression after Preoperative Chemoradiotherapy of Esophageal Carcinoma[END_REF].

Histopathological variables such as tumor type according to Lauren's classification, and tumor differentiation were retrieved by systematic review of patient's slides. The diagnosis of poorly cohesive gastric carcinoma was based on the 2010 WHO classification [START_REF] Lauwers | Gastric Carcinoma. WHO Classif. tumours Dig[END_REF] defining poorly cohesive gastric carcinoma as gastric carcinoma composed of isolated or small groups of tumor cells. Pure signet-ring cell carcinomas were included in poorly cohesive type and was defined as tumor in which neoplastic cells with SRC morphology predominate. The final pathological staging was assessed using the 7 th edition AJCC cancer staging [20].

Downstaging was defined as reduction in ypT stage or ypN stage, in comparison with the pretherapeutic clinical staging (cTNM) assessed by CT scan. Thus, patients were classified as tumor downstaging, stable, and upstaging.

2.4-Statistical analysis:

Categorical data were compared using χ² test or Fisher's exact test, and continuous data were compared using independent-samples t-test. Continuous variables are expressed as median with interquartiles.

Survivals are expressed as median, with 95% confidence intervals. Overall survival (OS) was calculated from surgery to death of any cause, or to the last date of follow up.

Disease-free survival (DFS) was calculated from surgery to the date of recurrence or death. Overall survival and DFS were estimated with the Kaplan-Meier method and included postoperative deaths. The log-rank test was used to compare survival curves.

Multivariate analysis was performed using Cox proportional stepwise procedure, including every non-redundant prognostic factor identified by the univariate analysis. A p-value<0.2 was defined for systematic entry into the model. All statistical analyses were performed using SPSS version 22.0 (IBM, New York, USA). A p-value≤0.05 was considered as significant.

3.RESULTS:

Among 564 patients who underwent gastrectomy for gastric cancer between January 1997 and January 2016, 325 fulfilled inclusion criteria: 109 patients were operated after preoperative chemotherapy and had tissue available for the assessment of pathological response, and 216 patients underwent primary surgery before 2006. Most patients (67%) received a fluorouracil plus oxaliplatine protocol with a median of 6 cycles [START_REF] Matsuyama | The effect of neoadjuvant chemotherapy on lymph node micrometastases in squamous cell carcinomas of the thoracic esophagus[END_REF][START_REF] Novotny | Predicting Individual Survival After Gastric Cancer Resection[END_REF][START_REF] Kattan | Postoperative nomogram for disease-specific survival after an R0 resection for gastric carcinoma[END_REF] or a cisplatin-based therapy (13.8%) with a median of 3 cycles [START_REF] Sujendran | Effect of neoadjuvant chemotherapy on circumferential margin positivity and its impact on prognosis in patients with resectable oesophageal cancer[END_REF][START_REF] Matsuyama | The effect of neoadjuvant chemotherapy on lymph node micrometastases in squamous cell carcinomas of the thoracic esophagus[END_REF]. Median OS and DFS were 69.5 months (IC95%=30.9-108.1) and 36.3 months (IC95%=11. 1-74.3) respectively. Among clinical factors, high American Society of Anesthesiologists score, and cT and cM stages were associated with poor OS.

Total gastrectomy was performed in 56% of patients, and D2 lymphadenectomy was performed in most cases (96.3%). Mortality rate was 2.8% within the first three months after surgery, and postoperative complication occurred in 30 patients (27.5%). Twothirds of these patients (17.4%) displayed severe complication (Clavien-Dindo grade≥3a). Among surgical factors, involvement of neighboring organ and presence of distant metastases were associated with poor OS.

Most patients (61.5%) patients had pT3-T4 cancer and lymph node involvement (53.2%). Resection margin was R0 in 97 patients (89.0%). Pathological factors associated with OS were pT, pN, pM stages, and R0 margins. Interestingly, poorlycohesive carcinoma was not associated with poor OS(p=0.655).

Patients receiving postoperative chemotherapy had higher OS compared with patients who did not (p=0.016).

3.2-Response to preoperative chemotherapy:

Amongst the 109 patients treated with preoperative chemotherapy (Table 2), 46 patients (42.2%) were pathological responders (TRG 1-3), and 63 (57.8%) were nonresponders (TRG 4-5). The distribution of pathological responses according to Mandard's TRG was as follows: TRG 1(2.8%), TRG 2(18.3%), TRG 3(21.1%), TRG 4(43.1%), and TRG 5(14.7%).

Five-year OS rate was 35.2% for non-responders, and 72.7% for responders(p=0.006)(Table 3 and figure 1a). Five-year DFS rate was 34.2% for nonresponders and 64.9% for responders (p=0.013)(Table 2 and figure 1b).

3.3-Comparison between pathological responders and non-responders:

In order to determine factors associated with pathological response, we compared clinical, surgical and pathological variables between responders and non-responders (Table 3).

The only clinical variable associated with pathological response was gender. Interestingly, we observed higher rate of R0 resection in the responders group (95.7% vs 84.1%) without reaching significativity(p=0.069).

Repartition of cT and cN stages was not different between responders and nonresponders. Conversely, good pathological response was associated with lower ypT stage(p<0.001), and ypN0 stage, resulting in statistic association between lower ypTNM stage and good pathological response.

No significant association was found between pathological type (poorly-cohesive carcinoma and Lauren's classification) or differentiation, and pathological response.

3.4-Pathological response and tumor downstaging:

While there is no association between pretherapeutic cTNM stage and pathological response, we observed significant association between good pathological response and lower ypTNM stage, supporting the idea of a downstaging effect in responders. In order to evaluate and confirm this downstaging effect, we assessed the correlation between pretherapeutic cTNM stage and final ypTNM stage in responders and non-responders.

Preoperative cT and cN staging were available in 91 and 98 patients respectively in preoperative chemotherapy group (Table 4). In non-responders, there was a correlation between cT stage and ypT stage (p=0.045). On the opposite, in responders, there was no correlation between cT stage and ypT stage(p=0.690). Thus, half of the responders had cT3-4 tumor on pre-therapeutic staging while having ypT1-2 tumor on pathological examination, suggesting a downstaging effect. Thus, the rate of patients with downstaging was significantly higher in responders than in non-responders (50% vs. 14.5%; p=0.001) Regarding N stage, there was no significant correlation between cN stage and ypN stage in responders (p=0.124) and in non-responders (p=0.800). Nearly half (45%) of the responders were cN+ before chemotherapy, and ypN0 after surgery, suggesting a downstaging effect and only 2.5% of them were cN0 on pre-therapeutic evaluation, and ypN+ after surgery. On the opposite, 20.7% of non-responders were initially staged cN0 but pN+ on pathological examination, while 20,7% of them where cN0 on pretherapeutic evaluation and ypN+ after surgery. Thus, the rate of patients with downstaging for N stage was significantly higher in responders than in non-responders (45% vs. 20.7%; p=0.005).

In order to confirm that downstaging oberved in responders is not due to a wrong pretherapeutic staging by CT-scan but to a real effect of preoperative chemotherapy, CTscan reliability was assessed in a group of patients who underwent upfront surgery before 2006(N=216). Preoperative cT and cN staging were available in 86 and 150 patients respectively. The accuracy of CT scan for assessment of cT and cN stages was 73.3% and 58.7% respectively (Supplementary data 1), which is comparable to the rates of non-responders considered as stable after preoperative chemotherapy (76.4% and 58.6% respectively for T stage and N stage).

These results accounted for strong correlation between pathological response and tumor downstaging(p<0.001). Downstaging on T and/or N stage occurred in 62.5% of the responders between pretherapeutic staging and pathological examination, while only two pathological responders (5%) were upstaged. Conversely, downstaging was observed in only 24.1% of non-responders, while 27.6% of them were upstaged.

3.5-Factors independently associated with survival on multivariate analysis:

These above results showing strong association between pathological response and pTNM stage, we performed a multivariate analysis after exclusion of colinear variables, to determine the prognostic value of pathological response assessed by Mandard's TRG.

Pathological response was an independent factor of poor OS (HR=2.736, 95%CI:1.335-5.608, p=0.006) and DFS (HR=2.241, 95%CI:1.130-4.446, p=0.021)(Table 5).

The other independent prognostic factors of poor OS were higher cT stage, neighboring organ involvement, and incomplete resection. Adjuvant chemotherapy was an independent predictor of a higher OS and DFS.

4.DISCUSSION:

Peri-operative chemotherapy associated with carcinologic resection is the gold standard in advanced gastric adenocarcinoma. The objectives of this strategy is to obtain tumor downstaging, in order to increase R0 resection rate, and to treat micrometastases [START_REF] Cunningham | Perioperative chemotherapy versus surgery alone for resectable Gastroesophageal Cancer[END_REF][START_REF] Ychou | Perioperative chemotherapy compared with surgery alone for resectable gastroesophageal adenocarcinoma: An FNCLCC and FFCD multicenter phase III trial[END_REF].

Yet, evaluating peri-operative chemotherapy's efficacy remains challenging in gastric cancer.

To our knowledge, our study is the first to demonstrate that pathological response evaluated by Mandard's TRG is an independent prognostic factor of OS and DFS in gastric cancer. Some authors reported an independent association between TRG and OS:

In two previous studies [START_REF] Achilli | Tumor response evaluation after neoadjuvant chemotherapy in locally advanced gastric adenocarcinoma : a prospective , multi-center cohort study[END_REF][START_REF] Zhu | Comparison of five tumor regression grading systems for gastric adenocarcinoma after neoadjuvant chemotherapy: a retrospective study of 192 cases from National Cancer Center in China[END_REF], pathological response was an independent predictor for OS but not for DFS. However, the first study included more than 50% of patients with gastroesophageal junction cancer, and the value of TRG in gastric cancer subgroup was not specified. Other studies evaluating the prognostic value of Becker's TRG [START_REF] Blackham | Tumor regression grade in gastric cancer: Predictors and impact on outcome[END_REF][START_REF] Mansour | Does graded histologic response after neoadjuvant chemotherapy predict survival for completely resected gastric cancer?[END_REF][START_REF] Fujitani | Posttherapy nodal status, not graded histologic response, predicts survival after neoadjuvant chemotherapy for advanced gastric cancer[END_REF][START_REF] Becker | Proposal for a Multifactorial Prognostic Score That Accurately Classifies 3 Groups of Gastric Carcinoma Patients With Different Outcomes After Neoadjuvant Chemotherapy and Surgery[END_REF],

Mandard's TRG [START_REF] Messager | The Impact of Perioperative Chemotherapy on Survival in Patients With Gastric Signet Ring Cell Adenocarcinoma: A Multicenter Comparative Study[END_REF][START_REF] Mansour | Does graded histologic response after neoadjuvant chemotherapy predict survival for completely resected gastric cancer?[END_REF], and Japanese gastric cancer association's TRG [START_REF] Mansour | Does graded histologic response after neoadjuvant chemotherapy predict survival for completely resected gastric cancer?[END_REF][START_REF] Davies A. R | Tumor Stage After Neoadjuvant Chemotherapy Determines Survival After Surgery for Adenocarcinoma of the Esophagus and Esophagogastric Junction[END_REF] in gastric cancer did show a prognostic effect in univariate analysis but failed to confirm the prognostic value of any of these TRG in multivariate analysis. Our results are not consistent with the study by Smyth et al. [START_REF] Smyth | Effect of pathologic tumor response and nodal status on survival in the medical research council adjuvant gastric infusional chemotherapy trial[END_REF] who did not demonstrate an independent effect of TRG on survival. This discrepancy might be due to the association between TRG and pT and pN status that we found. The inclusion of these data in multivariate analysis might have led to underestimate the impact of TRG on survival in the study by Smyth et al. [START_REF] Smyth | Effect of pathologic tumor response and nodal status on survival in the medical research council adjuvant gastric infusional chemotherapy trial[END_REF].

Though previous studies classified patients with TRG 3 as non-responders [START_REF] Smyth | Effect of pathologic tumor response and nodal status on survival in the medical research council adjuvant gastric infusional chemotherapy trial[END_REF][START_REF] Messager | The Impact of Perioperative Chemotherapy on Survival in Patients With Gastric Signet Ring Cell Adenocarcinoma: A Multicenter Comparative Study[END_REF][START_REF] Wang | Clinicopathologic variables predicting tumor response to neoadjuvant chemotherapy in patients with locally advanced gastric cancer[END_REF], we chose to classify TRG 3 patients as responders, due to the predominance of fibrosis in these patients [START_REF] Becker | Significance of histopathological tumor regression after neoadjuvant chemotherapy in gastric adenocarcinomas: a summary of 480 cases[END_REF]. Furthermore, OS and DFS of patients classified TRG 3 were comparable to those with TRG 1 or 2(Supplementary data 2).

One of the major findings of our study is that pathological response is strongly correlated with tumor downstaging: A downstaging was observed in 62.5% of responders, while only 5% of them were upstaged. Conversely, 75.9% of nonresponders were stable or upstaged. This downstaging effect might account for the favorable prognosis in responders. Furthermore, this downstaging effect led to strong association between pathological response and ypTNM stage, which might explain why studies including ypTNM in their multivariate analyses failed to establish TRG as an independent predictor of survival.

A study by Davies et al. [START_REF] Davies A. R | Tumor Stage After Neoadjuvant Chemotherapy Determines Survival After Surgery for Adenocarcinoma of the Esophagus and Esophagogastric Junction[END_REF] also showed that good pathological response was associated with downstaging in gastric and gastroesophageal junction cancer. The authors reported a significant association between downstaging and R0 resection rate, which was also reported by Becker et al. [START_REF] Becker | Significance of histopathological tumor regression after neoadjuvant chemotherapy in gastric adenocarcinomas: a summary of 480 cases[END_REF], with a R0 resection rate of 91.2% in responders, versus 61.9% in non-responders(p<0.001). These results suggest that higher survival observed in responders might be partly due to higher R0 resection rate because of tumor downstaging. In our study, R0 resection rate was higher in responders than in nonresponders (95.7% versus 84.1%), close to significance (p=0.069), supporting this hypothesis.

In our study, most patients were non-responders (57.8%), and only 2.8% of them achieved complete pathological response. These results are consistent with results of previous studies, reporting TRG 4-5 rates between 53.5% and 77.8% and TRG1 rates between 1.2% and 8.6% [START_REF] Achilli | Tumor response evaluation after neoadjuvant chemotherapy in locally advanced gastric adenocarcinoma : a prospective , multi-center cohort study[END_REF][START_REF] Smyth | Effect of pathologic tumor response and nodal status on survival in the medical research council adjuvant gastric infusional chemotherapy trial[END_REF][START_REF] Mansour | Does graded histologic response after neoadjuvant chemotherapy predict survival for completely resected gastric cancer?[END_REF][START_REF] Fujitani | Posttherapy nodal status, not graded histologic response, predicts survival after neoadjuvant chemotherapy for advanced gastric cancer[END_REF][START_REF] Lowy | Response to neoadjuvant chemotherapy best predicts survival after curative resection of gastric cancer[END_REF]. Recently, a study by Al Batran et al. [START_REF] Al-Batran | Histopathological regression after neoadjuvant docetaxel, oxaliplatin, fluorouracil, and leucovorin versus epirubicin, cisplatin, and fluorouracil or capecitabine in patients with resectable gastric or gastro-oesophageal junction adenocarcinoma (FLOT4-AIO[END_REF] reported a TRG1 rate as high as 16% in patients treated with FLOT protocol (fluorouracil, docetaxel, oxaliplatin) compared to 6% in patients treated with ECF/ECX protocol (epirubicin, cisplatine, fluorouracil / capecitabine) for advanced gastric cancer.

In malignancies where pathological responses rates are relatively low, one concern is to delay potentially curative surgery, which would lead to tumor progression during the administration of chemotherapy. Identification of predictive factors of pathological response would be valuable to guide our therapeutic choices. Our study did not identify such factors except for female gender. Interestingly, we did not identify poorly-cohesive carcinoma, nor diffuse Lauren pathological type as predictive factors of pathological response, though some studies suggested chemoresistance in these pathological subtypes [START_REF] Becker | Significance of histopathological tumor regression after neoadjuvant chemotherapy in gastric adenocarcinomas: a summary of 480 cases[END_REF][START_REF] Messager | The Impact of Perioperative Chemotherapy on Survival in Patients With Gastric Signet Ring Cell Adenocarcinoma: A Multicenter Comparative Study[END_REF][START_REF] Mansour | Does graded histologic response after neoadjuvant chemotherapy predict survival for completely resected gastric cancer?[END_REF][START_REF] Reim | Adenocarcinomas of the esophagogastric junction are more likely to respond to preoperative chemotherapy than distal gastric cancer[END_REF][START_REF] Kamoshida | of thymidylate synthase and p53 for predicting chemoresistance to S-1/cisplatin in gastric cancer[END_REF]. However, studies identifying SRC pathology as predictive factor of pathological response all included linitis plastica, and absence of correlation between pathological type and pathological response might be the consequence of the exclusion of linitis plastica in our study.

Since clinico-pathological variables seem to fail to predict pathological response, identification of predictive biomarkers might allow to select patients who are more likely to respond to preoperative chemotherapy. Hyperexpression of p53 on pretherapeutic biopsies has been reported to be associated with the absence of pathological response [START_REF] Kamoshida | of thymidylate synthase and p53 for predicting chemoresistance to S-1/cisplatin in gastric cancer[END_REF]. Smyth et al. [START_REF] Smyth | Mismatch repair deficiency, microsatellite instability, and survival: An exploratory analysis of the Medical Research Council Adjuvant Gastric Infusional Chemotherapy (MAGIC) trial[END_REF], reported that HER-2 positive tumors, or tumors with BRAF, KRAS or PIK3CA mutations were less likely to achieve pathological response. Poor response to chemotherapy has also been suggested in oesogastric cancers with micro-satellite instability(MSI) phenotype representing 5 to 20% of all gastric cancers [START_REF] Polom | Meta-analysis of microsatellite instability in relation to clinicopathological characteristics and overall survival in gastric cancer[END_REF][START_REF] Bass | Comprehensive molecular characterization of gastric adenocarcinoma[END_REF]. Cytotoxic chemotherapy combination seems inefficient and even deleterious as MSI cancers treated with both chemotherapy and surgery had poorer prognosis than MSI cancers treated with surgery alone in the post-hoc analysis of the MAGIC cohort [START_REF] Smyth | Mismatch repair deficiency, microsatellite instability, and survival: An exploratory analysis of the Medical Research Council Adjuvant Gastric Infusional Chemotherapy (MAGIC) trial[END_REF]. In the new molecular classification used to define major genomic subtypes of gastric cancer, EBV-infected tumors represents one of the 4 major types with MSI tumors, genomically stable tumors and chromosomally unstable tumors, accounting for 5%-10% of gastric cancers [START_REF] Bass | Comprehensive molecular characterization of gastric adenocarcinoma[END_REF]. Although this type of tumors is associated with better prognosis [START_REF] Hewitt | Epstein-Barr virus and mismatch repair deficiency status differ between oesophageal and gastric cancer: A large multi-centre study[END_REF][START_REF] Camargo | Improved survival of gastric cancer with tumour Epstein-Barr virus positivity: An international pooled analysis[END_REF], there is no association observed with response to preoperative chemotherapy based on platinum/5-fluorouracil in a large cohort of 760 gastric cancers [START_REF] Kohlruss | Prognostic implication of molecular subtypes and response to neoadjuvant chemotherapy in 760 gastric carcinomas: role of Epstein-Barr virus infection and highand low-microsatellite instability[END_REF].

One of the main limitations of using TRG to assess pathological response in gastric cancer is the risk of over-evaluation of tumor response in poorly cohesive carcinoma, where tumor cells are scarce, in fibrous stroma. This risk was reduced in our study by the exclusion of linitis plastica. Furthermore, in our study, proportion of pathological responders was not higher in poorly cohesive carcinoma group, which was consistent with the results of the only study that evaluated correlation between SRC and pathological response [START_REF] Blackham | Tumor regression grade in gastric cancer: Predictors and impact on outcome[END_REF]. On the opposite, in responders, foamy histiocytes could be mistaken for signet-ring cells, which might lead to underestimate pathological response [START_REF] Langer | Tumor regression grading of gastrointestinal cancers after neoadjuvant therapy[END_REF]. In our study, slides were reviewed by specialists in digestive pathology, reducing this risk. Nevertheless, this confusion can be avoided by using pan-cytokeratin immunohistochemistry, or histochemical staining for mucin (AB-PAS), in order to confirm the presence of signet-ring cells. However, this histochemical staining is not routinely used currently. Another limitation of TRG has also been reported by the study of Smyth et al. [START_REF] Smyth | Effect of pathologic tumor response and nodal status on survival in the medical research council adjuvant gastric infusional chemotherapy trial[END_REF], reporting a 18% rate of TRG 2-3 in patients that did not receive any pre-operative chemotherapy. The authors concluded that there was a risk of overevaluation of tumor response, since pathological changes were observed even in patients in primary surgery group. This over-evaluation in this study might be the consequence of the presence of tumors with a rich fibrous stroma, frequently observed in SRC, and the existence of false-positive has no consequences in common practice, since evaluation of TRG has shown no interest yet in patients operated without a preoperative chemotherapy.

A strength of our study is that all available hematoxylin and eosin slides from the resection specimens were subjected to central pathology review, which guaranteed uniform classification of tumor regression according to Mandard. Furthermore, all slides of the tumor and not only representative blocks were available for the assessment of TRG.

5.CONCLUSION:

Our study identifies non-responders (TRG 4-5) as a high-risk group of recurrence and death after perioperative chemotherapy and surgery for non-metastatic gastric adenocarcinoma, with a downstaging increase in responders group compared to non-responders.

The interest of administrating the same chemotherapy postoperatively should be evaluated by prospective studies, to determine if the presence or absence of pathological response should lead to continue or change post-operative chemotherapy.
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 1 Patients characteristics and factors associated with survival among 109 patients with preoperative chemotherapy. Clinical, surgical and pathologial factors associated with poor OS at univariate analysis are summarized in Table1. Most patients were male (69.7%), and median age at diagnosis was 63 years[53-73].
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 1a Figure 1a. Survival curves for overall survival (OS) in pathologic responders and pathologic
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 1b Figure 1b. Survival curves for disease-free survival (DFS) in pathologic responders and
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 1 Baseline characteristics and prognostic factors for overall survival (OS) at univariate analysis. md: Missing data

Table 2 .

 2 Pathologic response according to Mandard's TRG, and influence of pathologic response on overall survival (OS) and disease-free survival (DFS) at univariate analysis. na: Not applicable

Table 3 .

 3 Distribution of the clinico-pathological variables between responders and nonresponders. md: Missing data
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 4 Correlation between preoperative staging and pathologic findings in responders and

	non-responders

Table 5 .

 5 Prognostic factors for overall survival (OS) and disease-free survival (DFS) in patients undergoing surgery after preoperative chemotherapy at multivariate analysis. HR: Hazard Ratio;

	95%CI: 95% Confidence Interval
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Table 1 .

 1 Baseline characteristics and prognostic factors for overall survival (OS) at univariate analysis. md: Missing data

		Overall Suvival (OS)			Disease-Free Survival (DFS)
		N=109	5-year Survival (%)	IC 95%	p	5-year Survival (%)	IC 95%	p
	TRG				< 0.001			< 0.001
	-TRG 1-2	23 (21.1%)	74.5%	57.4 -96.6		62.7%	43.5 -90.6
	-TRG 3	23 (21.1%)	70.5%	53.1 -93.5		65.6%	47.7 -90.2
	-TRG 4	47 (43.1%)	46.5%	31.4 -68.8		45.3%	30.7 -66.9
	-TRG 5	16 (14.7%)	0.0%	na		0.0%	na
	Pathologic response				0.006			0.013
	-Pathologic						
	responders (TRG 1-3) 46 (42.2%)	72.7%	58.5 -86.9		64.9%	51.3 -82.0
	-Pathologic non-						
	responders (TRG 4-5) 63 (57.8%)	35.2%	20.0 -50.4		34.2%	19.8 -48.6

Table 2 .

 2 Pathologic response according to Mandard's TRG, and influence of pathologic response on overall survival (OS) and disease-free survival (DFS) at univariate analysis. na:

	Not applicable

Table 3 .

 3 Distribution of the clinico-pathological variables between responders and nonresponders. md: Missing data

	T stage	ypT1-T2	ypT3-T4	p-value	Downstaging	Stable	Upstaging	p-value
	Responders							
	cT1-T2 cT3-T4 Non-responders	7 (19.4%) 18 (50.0%)	2 (5.6%) 9 (25.0%)	0.690	18 (50.0%) 16 (44.4%)	2 (5.6%)	0.001
	cT1-T2 cT3-T4	5 (9.1%) 8 (14.5%)	5 (9.1%) 37 (67.3%)	0.045	8 (14.5%)	42 (76.4%)	5 (9.1)	
	N stage	ypN0	ypN+		Downstaging	Stable	Upstaging	
	Responders							
	cN0 cN+ Non-responders	9 (22.5%) 18 (45.0%)	1 (2.5%) 12 (30.0%)	0.124	18 (45.0%) 21 (52.5%)	1 (2.5%)	0.005
	cN0 cN+	6 (10.3%) 12 (20.7%)	12 (20.7%) 28 (48.3%)	0.800	12 (20.7%) 34 (58.6%) 12 (20.7%)	
	T and/or N stage				Downstaging	Stable	Upstaging	
	Responders Non-responders				25 (62.5%) 13 (32.5%) 14 (24.1%) 28 (48.3%) 16 (27.6%) 2 (5.0%)	< 0.001

Table 4 .

 4 Correlation between preoperative staging and pathologic findings in responders and non-responders

		Overall Survival (OS)		Disease-free Survival (DFS)
	Variable	HR (95%CI)	p	HR (95%CI)	p
	-Age > 60 years	1.854 (0.948 -3.627)	0.071	-	-
	-ASA score > 2	-	-	-	-
	-Malnutrition	-	-	-	-
	-cT3-T4	2.100 (1.159 -3.805)	0.014	1.777 (1.036 -3.047)	0.037
	-cN+	-	-	-	-
	-Neighboring organ involvement	2.610 (1.186 -5.743)	0.017	-	-
	-Peritoneal carcinomatosis	-	-	6.447 (1.851 -22.447)	0.003
	-D2 Lymphadenectomy	-	-	4.105 (0.900 -18.716)	0.068
	-Severe postoperative morbidity	-	-	-	-
	-Adjuvant chemotherapy	0.432 (0.208 -0.897)	0.024	0.346 (0.170 -0.703)	0.003
	-Poorly cohesive carcinoma	-	-	-	-
	-R1-R2 resection margins	5.726 (2.592 -12.651)	< 0.001	9.055 (3.894 -21.055)	< 0.001
	-TRG 4-5	2.736 (1.335 -5.608)	0.006	2.241 (1.130 -4.446)	0.021

Table 5 .

 5 Prognostic factors for overall survival (OS) and disease-free survival (DFS) in patients undergoing surgery after preoperative chemotherapy at multivariate analysis. HR: Hazard Ratio; 95%CI: 95% Confidence Interval