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Abstract
AIM: To determine reproducibility of perioperative chemotherapy for gastric cancer (GC) on our settings by identifying patient’s overall survival and comparing them to larger studies. 

METHODS: Retrospective analysis of our series, where we present our eleven-year’s experience on GC managed according to perioperative approach of three preoperative chemotherapy cycles followed by surgery and finally three postoperative chemotherapy cycles. Chemotherapic scheme used was Xelox (Oxaliplatin and Capecitabine). Epidemiologic parameters as well as surgical variables were analysed, presented, and compared to other series with similar approaches. Survival was estimated by Kaplan Meier/log rank method and also compared to these studies.

RESULTS: Mean age was 65 years old. Overall survival in our series was 37.7%, similar to other groups using perioperative schemes. Mortality was 4% and morbidity 30%, which are also similar to those groups. Survival curves were compared to larger studies, finding similarities on them. Subgroup survival analysis between chemotherapy responders and non-responders didn’t reach statically significant differences.  

CONCLUSION: Perioperative chemotherapic scheme can be reproduced on our setting with good results and without increasing morbidity or mortality. 
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Core tip: This is a retrospective study that evaluates and compares survival after perioperative chemotherapy on gastric cancer patients managed similarly in other settings. We confirmed reproducibility of this scheme on smaller settings than classic studies. 
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INTRODUCTION
Global gastric cancer’s (GC’s) incidence has notably change in western countries during the last decades. Nowadays, GC stands for about 6.8% of all cancers, and represents about 8.8% of all deaths for cancer. Among all cancers, it is the fourth on incidence in men and the fifth in women, and is the third and fifth cause of cancer deaths in men and women respectively[1].
GC’s survival mostly depends on stage at time of diagnosis. The 5-year survival after radical surgery on a localized GC is about 70%-95%, while metastatic disease’s survival reaches about 3-4 mo.  
Surgery is the only curative treatment for GC. Either total or partial gastrectomies associated to lymphadenectomy are the gold standard. Local, regional and distant recurrence may occur despite a correct oncologic resection. Therefore, medical therapy against micro-metastasis is crucial. Several treatment schemes have developed during the pre-, peri- and post-operatory phases in order to improve long term survival. Perioperative treatment is a common scheme with proofed efficacy, but concern about disease progression by delaying surgery and increased surgical morbidity has also developed. 
In our unit we use a pre- and post-operatory chemotherapy (QT) scheme following recommendations published by Cunningham et al[2], assuming it has long-term benefits, with an acceptable morbidity and mortality rates. 
This retrospective review aimed to describe the overall survival as our primary endpoint and compare it with previous publications. Secondary endpoints were: Analysis of clinical response after perioperative chemotherapy, postoperative morbidity/mortality and re-intervention rates, comparing them to papers published previously by other groups using a similar approach.

MATERIALS AND METHODS
Patients included in our database were introduced prospectively since 2004, after multidisciplinary esophago-gastric unit was created. From a total of 211 patients diagnosed of GC, ninety-nine received perioperative QT and were analyzed. The excluded 112 patients were either T1-2 N0 M0 or had metastatic disease. Epidemiologic variables are described on Table 1, including Age, gender, and clinical stage. 
GC’s diagnosis was based on endoscopic-biopsy results. We assessed the extension by performing a CT scan and endoscopic ultrasonography (EUS). Some particular cases needed further explorations as MRI, PET-CT or diagnostic laparoscopy. TNM sixth edition classification was used to determine clinical stage[3].
Once identified, we included patients catalogued as T3-T4 and/or N (+), without distant disease and started perioperative Chemotherapy based on Xelox (Oxaliplatin and Capecitabine). They received 3 cycles preoperatively and 3 cycles at least 6 wk after surgery, depending on performance status. 
Variables as Surgical technique, surgical intention, post-operatory morbidity, re-intervention rate and post-operatory mortality (starting on surgery until 30 d after hospital dismiss) were analyzed. Reassessment of stage was performed 2 wk after last pre-operatory chemotherapy cycle, and classified as follows: (1) Complete regression; (2) Partial regression; (3) Stable disease/no response; and (4) Progressive disease, following recommendations published on RECIST guideline (version1.1)[3].
Survival estimation was analyzed by Kaplan-Meier/log rank method comparing subgroups of patients with response (Complete and Partial regression) and without response (Stable or progressive disease) to pre-operative QT, and comparing results to similar previous trials.

RESULTS
Patient’s variables
Mean age on our group was 65 ± 9 years, divided on 74 (74.7%) male and 25 female (25.3%). Distribution of preoperative clinical stage is specified on Table 1.

Surgery
Open surgery was the rule for every patient who received preoperative QT. Surgery with curative intent was practiced on 78 patients, while palliative procedures were practiced on 21 patients. 
Among all surgeries, we identified 34 distal gastrectomies, 53 total gastrectomies, 3 proximal gastrectomies, 3 gastro-jejunostomies and 6 exploratory laparotomies. D2 Lymphadenectomy was the rule for curative intent surgery. Extended resections for T4 tumors were performed on 20 patients.

Preoperative response
[bookmark: _Ref280379525]Eighty percent of patients who received preoperative QT completed the programmed three cycles. Uncompleted cycles were due to several reasons (toxicity, patient decision, etc.). After reassessment we found that 4 patients had a complete response, 55 had partial response, 35 had a stable disease, and 5 presented progressive disease, following the criteria of RECIST Guidelines[4]. 

Post-operatory morbidity
After surgery, 30 patients had complications, which represented 30% of study group. Most of them were either superficial surgical site infections (9 patients) or cardio-pulmonary disorders (10 patients).
Nineteen patients suffered from major surgical morbidities, finding six anastomotic leaks, two duodenal stump leaks, two acute intestinal obstructions, two iatrogenic small bowel perforations, four left sub-phrenic abscesses and three hemoperitoneums. 
Due to mayor post-operatory complications, six patients underwent reoperation (Reoperation rate: 6%): One anastomotic leak, two iatrogenic perforations, one obstruction, one hemoperitoneum and one sub-phrenic abscess (managed initially percutaneous without improvement). The other patients having major surgical complications underwent medical, percutaneous or endoscopic management. 

Post-operatory mortality
Mortality on post-operatory period was 4% (4 patients), secondary to peritonitis and multisystem failure after mayor surgical complications.

Follow up, survival and recurrence
Mean follow up in patients who underwent surgery was 16.1 mo. Overall survival by Kaplan-Meier method was analyzed and represented on Figure 1. Mean survival was 37.7 ± 4.3 mo.
We also compared our survival curves with the ones published on MAGIC trial and French Group trial, finding similar results (Figure 2). 
We compared subgroup survival, based on pre-operative chemotherapy response. Results are compared on Figure 3. This analysis failed to reach statistical differences (P = 0.1). During this time, fifteen recurrences were occurred. Between responders, 8 recurrences we detected, while on non-responders there were 7 recurrences.

DISCUSSION
Many strategies for improving survival on GC have been proposed during last years. Initially, surgery was considered the only beneficial treatment on GC management. The development of newer chemotherapic agents and their combination have opened some perspectives on survival improvement. Moreover, radiotherapy has also evolved, limiting side effects and minimizing radiation fields, becoming also an interesting alternative. When deciding on which therapy to choose for improving survival and the proper time to apply it, we must balance their benefits and disadvantages.
Neoadjuvant therapy has the theoretical advantage of allowing in vivo chemo-sensitivity tests, thus facilitating the choice of the most appropriate postoperative regimens. It can also increase compliance rate and maintain better nutritional status, while eliminating hidden micro-metastases and reducing tumor size[5]. 
On the other hand, preoperative therapy could delay surgical treatment increasing the risk of disease progression and increasing post operatory morbidity and mortality rates.
Another approach to chemotherapy is the post-operatory treatment. Adjuvant therapy has the advantage of immediate surgical excision with no chance of local progression. Nonetheless, surgery as first step of treatment has it’s own disadvantages. It can stimulate neoplastic proliferation, shorten tumor’s doubling time, decrease circulation/chemotherapy penetration on surgical bed and increase probability of chemo-resistant cellular clone development[6]. Adjuvant therapy also depends on performance status, which can be importantly altered after surgery.
Several meta-analyses have been conducted for identifying which therapy contributes better to both overall and disease-free survival. Initial studies on adjuvant therapy in western countries showed no benefits on overall or disease–free survival[7,8].  Nevertheless, on Asia, studies have concluded some benefits on patients receiving chemotherapy based on Mitomycin (MMC), showing prolonged 5-year survival rate, becoming later MMC ± fluorouracile (FU) the standard regimen[9]. Further RCT have shown some advantages on adjuvant therapy based on capecitabine plus oxaliplatin in patients with stage II-IIIB GC[10].
Radiotherapy in addition to adjuvant chemotherapy is an approach supported by McDonald et al[11] on the Intergroup 0116 trial. It demonstrated overall and disease-free survival benefits and has been ratified by many smaller studies. Nevertheless, surgical quality on this trial has been criticized, based on low D2 or D1 rate. It has been also reported that adjuvant radio-chemotherapy has benefits over chemotherapy alone[12].  American NCCN guidelines recommend this regimen on patient’s tumors recognized as T2 or higher tumors, which didn’t receive preoperative treatment.
Perioperative chemotherapy is another regimen studied and supported. It was tested on Cunningham’s MAGIC trial, and details are described on his paper[2]. It has two phases; the first is a 3-cycle preoperative therapy, followed by surgery and finally another 3-cycle postoperative therapy.
Many benefits were recognized on this trial, starting from increased R0 surgeries without increasing complication rate, and increased overall and disease free survival.
A French trial[13] comparing perioperative chemotherapy with surgery alone, showed results similar to the ones obtained on MAGIC trial, confirming reproducibility of the first trialAs our team have surgical similarities with French and English groups and believe on potential benefits of preoperative chemotherapy, we included patients on this regimen since 2006.
   On MAGIC trial primary endpoint was overall survival, reaching a significant improvement with a hazard ratio of 0.75 (95%CI: 0.6-0.93; P = 0.009) on favor of perioperative chemotherapy group.  Five-year survival also showed improvement, prolonging survival from 23% on surgery alone group, to 36% on perioperative group. 
In the last years some perspectives have arisen on treatment of advanced GC. Results on locally advanced GC and peritoneal carcinomatosis (PC) secondary to GC have still disappointing results, but researches on selected patients with advanced GC have been conducted during last years. 
Due to advances on PC surgery, patients with CG have been included on protocols for complete cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy, with encouraging results. Glehen et al[14] conducted a multicenter retrospective study on France, finding benefits on selected cases of PC from gastric origin, reaching a 13% on 5 year overall survival. Nevertheless, they recommend strict inclusion criteria such as limited seeding extension (PCI < 12), following response to neoadjuvant chemotherapy and with no diffuse small bowel involvement[14]. More recently an American group conducted a randomized controlled trial[15], comparing overall survival between patients following CRS and HIPEC and patients treated only with systemic chemotherapy. They also found overall survival benefits on CRS + HIPEC group, but emphasized on careful patient selection.
On our revision, overall survival was the primary endpoint and we found a 37.7%, which is similar to survival found by Cunningham on MAGIC trial, confirming reproducibility of MAGIC trial, and reassuring our confidence on the perioperative approach. We think that our follow up should be longer to let us conclude survival benefits. 
Our complication rate (30%) reached percentages similar than other series, as Dutch Gastric Cancer trial (43%), German Gastric Cancer trial (22%) or MRC Gastric Cancer Surgical trial (46%).
Post-operatory mortality rate of 4% on our series is slightly inferior to previous published trials, which stay between 5%-13%. We performed subgroup analysis in order to establish if pre-operative tumor response to chemotherapy has implications on long-term survival rates. We couldn’t reach significant differences between both groups but detected a slight benefit in favor of responders. If this difference was real, patient might benefit of a different post-operative QT scheme. Further studies should be design to investigate on this issue. 
In Conclusion, perioperative therapy on GC in our institution, has similar survival rates as previous published papers, without increasing complication or mortality rates, supporting safe reproducibility of this approach. Survival benefits among patients categorized by preoperative response have not reached statically significant differences. Prolonged follow-up and increasing number of patients would be appropriate to met stronger conclusions.

COMMENTS
Background
Gastric cancer (GC) is one of the most prevalent and lethal neoplasia. Different approaches are currently followed around the world, with different results. Since MAGIC trial our group started applying this approach with the intent to reproduce their results in different settings and compare our final results with theirs.

Research frontiers
The authors’ group supports perioperative approach as the best one available nowadays. Since started applying this scheme, the authors believed in its benefits and started on data collect for posterior analysis and local validation of this approach. 

Innovations and breakthroughs
The theoretical risks of preoperative chemotherapy affecting surgical results, doesn’t reflect neither in morbidity nor in mortality rates. Survival rates obtained are similar to the ones published before, reassuring reproducibility of this scheme.  

Applications
Application of this scheme in smaller settings as the authors, show similar results as emblematic studies of perioperative approach. 

Terminology
Perioperative chemotherapy is an oncologic approach consistent with pre-operative chemotherapy, followed by surgery and finally post-operative chemotherapy. On GC, this approach was described by Cunningham et al on his MAGIC trial, and supported by several posterior studies. 

Peer-review
The author of this retrospective analysis aimed to evaluate effect of perioperative chemotherapy for GC. And authors found the conclusion that “perioperative chemotherapic scheme can be reproduced on our setting with good results and without increasing morbidity or mortality”. The authors raised up a valuable issue in this study. Also there were enough results to support opinion of authors.
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Table 1 Patient’s age, gender and clinical stage

	
	n
	%

	Gender
	Male
	74
	74.7

	
	Female
	25
	25.3

	Clinical stage
	II
	24
	24.2

	
	IIIa
	57
	57.6

	
	IIIb
	18
	18.2

	Age
	65 ± 9 yr
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Figure 1 Overall survival estimated by Kaplan-Meier in our group.
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Figure 2 Comparison of survival curves of Valencia group with MAGIC and French group trials.
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Figure 3 Overall survival in responder and non-responder subgroups in our study.
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