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Abstract
BACKGROUND
Gastric cancer (GC) is a major health concern worldwide. Surgical resection and chemotherapy is the mainstay treatment for gastric carcinoma, however, the optimal approach remains unclear and should be different in each individual. Chemotherapy can be administered both pre- and postoperatively, but a multidisciplinary approach is preferred when possible. This is particularly relevant for locally advanced GC (LAGC), as neoadjuvant chemotherapy (NAT) could potentially lead to tumor downsizing thus allowing for a complete resection with curative intent. Even though the recent progress has been impressive, European and International guidelines are still controversial, thus attenuating the need for a more standardized approach in the management of locally advanced cancer.

AIM
To investigate the effects of NAT on the overall survival (OS), the disease-free survival (DFS), the morbidity and the mortality of patients with LAGC in comparison to upfront surgery (US).

METHODS
For this systematic review, a literature search was conducted between November and February 2023 in PubMed, Cochrane Library and clinicaltrials.gov for studies including patients with LAGC. Two independent reviewers conducted the research and extracted the data according to predetermined inclusion and exclusion criteria. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses was used to form the search strategy and the study protocol has been registered in the International Prospective Register of Systematic Reviews.

RESULTS
Eighteen studies with 4839 patients with LAGC in total were included in our systematic review. Patients were separated into two groups; one receiving NAT before the gastrectomy (NAT group) and the other undergoing upfront surgery (US group). The OS ranged from 41.6% to 74.2% in the NAT group and from 30.9% to 74% in the US group. The DFS was also longer in the NAT group and reached up to 80% in certain patients. The complications related to the chemotherapy or the surgery ranged from 6.4% to 38.1% in the NAT group and from 5% to 40.5% in the US group. Even though in most of the studies the morbidity was lower in the NAT group, a general conclusion could not be drawn as it seems to depend on multiple factors. Finally, regarding the mortality, the reported rate was higher and up to 5.3% in the US group.

CONCLUSION
NAT could be beneficial for patients with LAGC as it leads to better OS and DFS than the US approach with the same or even lower complication rates. However, patients with different clinicopathological features respond differently to chemotherapy, therefore currently the treatment plan should be individualized in order to achieve optimal results.
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Core Tip: Gastric cancer (GC) is a major concern worldwide. According to Globocan there were 1089000 new cases of GC and 768000 GC related deaths worldwide in 2020 with almost twice the prevalence and mortality in males than in females. The highest prevalence is observed in Eastern Asia whereas the lowest in Africa. Gastrectomy is the mainstay approach in patients that can undergo surgery and in recent years with the advances in chemotherapy, neoadjuvant chemotherapy (NAT) has shown potential for better survival chances. That is particularly relevant in patients with locally advanced GC as NAT could potentially lead to tumor downsizing thus allowing for higher complete resection rate. In our review we compare patients receiving NAT and then undergoing D2 gastrectomy to those undergoing upfront surgery.

INTRODUCTION
According to Globocan there were 1089000 new cases of gastric cancer (GC) and 768000 GC related deaths worldwide in 2020 with almost twice the prevalence and mortality in males than in females. The highest prevalence is observed in Eastern Asia whereas the lowest in Africa and the highest mortality rate in Eastern Asia while the lowest in Northern America, Australia and Europe. GC is subcategorized according to Lauren’s classification into intestinal and diffuse subtypes which demonstrate different epidemiology, clinical behavior, chemoresistance, progression and prognosis but there have been no trials or analyses to evaluate whether these two subtypes would potentially benefit more from different treatment modalities[1].
Locally advanced GC (LAGC) is defined as T2 or higher clinical disease, with or without nodal involvement, and surgical resection with an adequate D2-lymphadenectomy is the cornerstone of the medical approach with curative intent alongside with other perioperative treatments such as chemotherapy and radiotherapy[1]. The role of neoadjuvant chemotherapy (NAT) is being rigorously studied as an important treatment regimen that aims to eliminate micrometastasis, downstage tumors and thus prolong OS, DFS and improve recurrence and R0 resection rates. LAGC patients are at high risk of developing distant metastases therefore they should be offered NAT. And patients who undergo surgery without NAT are at high risk of recurrence and should be submitted to adjuvant chemoradiation[2].
Even though NAT is being offered to patients with LAGC in Europe and the United States, the treatment regimens differ between the Western and the Eastern countries. For instance, adjuvant chemoradiotherapy is largely administered in the United States, neoadjuvant followed by adjuvant chemotherapy in the United Kingdom and solely postoperative chemotherapy is administered in Korea and Japan according to INT0116 trial, MAGIC trial, ACT-GC trial and CLASSIC respectively[3-6]. In this systematic review we assess the role of NAT in patients undergoing surgery for LAGC. We aim to investigate the approach that offers the highest overall survival (OS) and disease-free survival (DFS) rates.

MATERIALS AND METHODS
Search strategy
A thorough literature search was performed in PubMed using the terms “gastric cancer”, “locally advanced gastric cancer”, “adjuvant chemotherapy”, “neoadjuvant chemotherapy”, “perioperative chemotherapy”, “upfront surgery” and “surgical resection” in various combinations. The search yielded 648 results and after excluding duplicates and irrelevant studies by title and abstract, 36 were assessed for full text screening and 18 were finally included in the review. The study selection algorithm is shown in the PRISMA flowchart in Figure 1[7]. Our study protocol has been registered in the International Prospective Register of Systematic Reviews (PROSPERO, ID CRD42023405111) and the date of the last search was February 18th, 2023.

Data extraction
Two reviewers (Fiflis S and Papakonstantinou M) independently completed the search and extracted the following data into a predetermined datasheet form: Author, year of publication, sample size, population sex and age, follow-up period, TNM stage, esophagogastric junction tumor involvement, length of hospital stay, type of surgery, chemotherapy regimens, OS and DFS rates, mortality and morbidity of the patients, R0 resection rates and tumor recurrence.

Inclusion and exclusion criteria
We included studies in the English language published over the last decade up until February 2023. The inclusion criteria were studies with patients with LAGC who had received no prior treatment and would undergo surgical resection and/or NAT. The outcomes of the studies should include data on the survival of patients after NAT and surgery and compare them to upfront surgery (US). Cohorts of patients with metastases before surgery and studies with less than 10 participants were excluded. Pilot studies, studies investigating predictive factors, case reports and letters to the editor or comments were also excluded (Table 1).

Risk of bias assessment
The risk of bias of each individual cohort study included in our systematic review was assessed with the Cochrane Tool to Assess Risk of Bias in Cohort Studies. This tool consists of the following 8 questions: (1) Was selection of exposed and non-exposed cohorts drawn from the same population? (2) Can we be confident in the assessment of exposure? (3) Can we be confident that the outcome of interest was not present at the start of the study? (4) Did the study match exposed and unexposed for all variables that are associated with the outcome of interest or did the statistical analysis adjust for these prognostic variables? (5) Can we be confident in the assessment of the presence or absence of prognostic factors? (6) Can we be confident in the assessment of outcome? (7) Was the follow up of cohorts adequate? and (8) Were co-interventions similar between groups? Depending on the answer, which varies from definitely yes to probably yes, probably no or definitely no, each study is classified as low or high risk of bias.

RESULTS
The original search yielded 648 results and after excluding irrelevant and duplicate papers, 18 studies with 4839 patients in total were included in our systematic review[8-25]. The demographics and the clinical characteristics of the patients are shown in Table 2. All patients were treated for LAGC and were separated into two groups; one receiving NAT and then undergoing surgical resection (NAT group) and the other undergoing US (US group). After the initial intervention the patients received either adjuvant chemotherapy or radiotherapy or no adjuvant treatment at all. The outcomes of interest were primarily the OS, the DFS and the morbidity and mortality rate, and secondarily the R0 resection rate. Seven of the studies included were propensity score-matched analyses[10,11,16,21–24]. Only the results of the matched groups were included in our study.

Survival, morbidity and mortality
The OS ranged from 41.6% to 74.2% in the NAT group and from 30.9% to 74% in the US group[14,15,20,21]. The difference was statistically significant in 5 studies[11,21,22,24,17]. Details on the OS and the DFS of each of the included studies can be found in Table 3. In general, the OS was greater in the NAT group in all of the studies except for one, where the OS was 70% in the NAT and 74% in the US group (P > 0.05)[14]. Of note, Lin et al[17] in their study compared the results between Eastern and Western institutions. The difference in OS of patients with LAGC treated with NAT or US was significantly different in the Eastern cohort (60.1% vs 49.3% respectively, P = 0.02). In the Western cohort the OS of patients who received NAT was 57.3% and 39.5% for those undergoing US (P = 0.11)[17]. The greatest difference in OS was reported in the study of Xu et al[24] where after NAT the OS reached 72.29%, while after US it was as low as 36.22% (P < 0.001)[24]. 
The highest DFS was reported in the NAT group of the Kano et al[16] cohort and was statistically significantly higher than that of the US group (80% vs 58.7%, P = 0.037). In all of the studies included, except for one, the DFS was longer after NAT, however the difference was statistically significant in 4 studies[16,24,15,13]. Bracale et al[10] reported greater DFS in the US group, but the difference was not significant (75% vs 71% after NAT, P = 0.34).
The complications related to the chemotherapy or the surgery ranged from 6.4% to 38.1% in the NAT group and from 5% to 40.5% in the US group[10,16,19,22]. The difference in morbidity between the two groups was statistically significant in two studies. In the study of Bracale et al[10] the morbidity was 38.1% in the NAT group and 21.6% in the US group (P = 0.019). In the study of Xu et al[24] the morbidity after NAT was 6.79%, while after US it was 12.67% (P = 0.037). The morbidity varied among the studies and depended on multiple factors included but not limited to chemotherapy regimen, patient status, surgical team experience, surgical technique and the extend of the disease and as a result a general conclusion could not be drawn. More detailed information is shown in Table 4. Among all the studies, death was more common in the US groups. In 7 studies no deaths occurred in the patients who received NAT, in 3 of which the mortality of the counterpart US group was 2.1%, 2.1% and 3.7% (Table 4)[8–10]. Finally, the highest mortality rate was observed in a US group, however it was not significantly different than that of the NAT group (5.3% vs 2.8%, P = 0.142)[20].

R0 resection
Our secondary endpoint was the comparison of the R0 resection rate between patients who received NAT and those who underwent US (Table 5). The R0 resection rates were not statistically significantly different among all the studies except for one. In the study of Wang et al[13], 84.6% of the patients underwent a complete tumor resection after NAT, while the corresponding percentage for the US group was significantly lower (56.7%, P = 0.029). In a subgroup analysis where they compared neoadjuvant cheomoradiotherapy with NAT they showed that neoadjuvant cheomoradiotherapy resulted to better R0 resection rate, although not statistically significantly different (96% vs 89%, P = 0.06)[22].

DISCUSSION
In our systematic review we aimed to investigate the effect of NAT in the survival of patients with LAGC in comparison to US. Most of the studies included in our systematic review showed an OS and DFS benefit in patients treated with NAT. In general, NAT does not increase morbidity and mortality after surgery therefore constitutes a safe treatment regimen for patients with LAGC. Whatsmore, Feng et al[12], Kang et al[15] and Molina et al[19] demonstrated that patients treated with NAT accomplished significant tumor downstaging which translates to better surgical outcomes. Kang et al[15] also demonstrated that patients with more advanced disease benefited the most from NAT.
However, surgery should not be delayed unnecessarily, as not all patients with LAGC will benefit from perioperative chemotherapy. GC is highly heterogeneous pathologicaly and the response to treatment could vary since different subtypes present with different tumor and clinical characteristics. Zurlo et al[1] showed in their retrospective analysis that patients with diffuse type GC had worse OS than those with intestinal type GC when NAT was implemented in their therapeutic approach. Even though histology-driven decisions are appealing, these results need to be confirmed by larger and prospective trials.
There has been a number of trials in Europe such as the MAGIC trial and the FNCLCC/FFCD trial that showed that patients submitted to NAT had longer OS and DFS compared to US patients[4,26]. Moreover, the FNCLCC/FFCD trial showed that the NAT group had higher R0 rates. It is noteworthy that the complication rates remain the same between NAT and US groups which indicates that NAT could be safely administered in clinical practice. NAT followed by surgery and adjuvant chemotherapy is considered the standard of treatment in Europe and the United States.
In the Asian countries the standard of treatment differs from the West. According to the Japanese GC treatment guidelines 2018 (5th edition) NAT should not be offered in LAGC patients. Instead they should undergo US followed by adjuvant chemotherapy[27]. In agreement to these guidelines, the CLASSIC trial with patients from Korea, China and Taiwan demonstrated the necessity of adjuvant chemotherapy due to the significantly higher DFS in adjuvant chemotherapy and surgery group in comparison to surgery only group (P < 0.0001)[6]. On the other hand, the RESOLVE trial in China and the PRODIGY in Korea proved that NAT significantly improves DFS and can be safely administered to patients with LAGC.
In the modern era, the research aims at the molecular level and various biomarkers, prognostic factors and immunotherapeutic agents have been introduced in the management and treatment of LAGC. For instance, the MAGIC and the CLASSIC Trials showed that there is no benefit from chemotherapy in patients with GC and microsatellite instability or mismatch repair protein deficiency[4,6]. A study performed in a Western population suggests additional molecular marker testing as patients showed better prognosis when treated with the anti-programmed cell death protein 1 agent, nivolumab[28]. These results are furtherly supported by a phase 3 trial which showed that the addition of nivolumab in the therapeutic regimen of GC patients provided a statistically significant DFS benefit[29]. Lastly, a phase 2 trial, the FIGHT study, demonstrated that Bemarituzumab, an antibody that selectively binds to fibroblast growth factor receptor 2 isoform IIb (FGFR2b) and mediates cytotoxicity, improved the OS, DFS and overall response rate when administered to patients with human epidermal growth factor receptor 2 negative and FGFR2b positive unresectable locally advanced gastric tumor[30].

Limitations
One limitation of our study is that not all of the patients had the same histological type of GC, which as discussed above may affect the efficacy of the chemotherapy regimen. Also, the chemotherapy regimens were not standardized among the studies. Due to that heterogeneity of data a meta-analysis could not be performed. Furthermore, most of the included studies were retrospective cohort studies, a type of study more frequently susceptible to selection or recall bias. Finally, the operations were not performed by the same surgical teams, and even though we included studies from large centers with high volume of patients the surgical technique and experience may vary.

CONCLUSION
NAT followed by surgery is safe for patients with LAGC and offers potentially better OS and DFS compared to US. However, the optimal treatment regimen for patients with LAGC today is still perplexed, as it is not distinct which patients could benefit the most from NAT. Even though D2 gastrectomy remains the gold standard in patients that can be submitted to surgery, more research is needed to clarify which LAGC patients will benefit more from NAT and immune-targeted therapies or other biological agents. Patients should also be stratified into chemosensitive and chemoresistant groups according to the tumor’s response to initial treatment for more optimal results. To conclude, since each patient with LAGC presents with different clinicopathological features and responds differently to chemotherapy, the treatment plan should be individualized in order to achieve the optimal results.

ARTICLE HIGHLIGHTS
Research background
Gastric cancer (GC) is a major health concern worldwide. Currently, surgery is the mainstay treatment along with adjuvant or neoadjuvant chemotherapy (NAT) or both. However, in locally advanced GC (LAGC) upfront surgery (US) may not be the optimal approach. NAT may induce tumor downsizing and therefore offer better chances for complete resection of the tumor.

Research motivation
NAT could lead to complete surgical resection of the otherwise unresectable LAGC. Unfortunately, in the current literature, there are conflicting results regarding the role of NAT in the survival of patients with LAGC. We aim to investigate that role and hopefully, future research could focus on optimizing the treatment strategy of LAGC.

Research objectives
In our systematic review we aim to investigate the effects of NAT on the overall survival (OS), the disease-free survival (DFS), the morbidity and the mortality of patients with LAGC in comparison to US. The results of our review may add to the effort of optimizing the treatment strategy for cancer patients regarding longer survival with better quality of life.

Research methods
We conducted a thorough literature search for cohort studies comparing patients with LAGC treated with US to patients treated with NAT followed by surgery. The patients’ characteristics were not statistically significantly different before the interventions and only the matched group results were included in our study.

Research results
The OS of patients with LAGC was slightly better in the groups treated with NAT than those undergoing US. Similar results were also found for DFS. Whatsmore mortality rates were higher in the US groups. These results are promising regarding the utilization of NAT in the treatment of LAGC. In the future, research on LAGC should include more patients treated in large centers with similar surgical techniques and focus on investigating the optimal NAT regimens that lead to longer survival with minimal complications.

Research conclusions
NAT may lead to complete surgical resection of LAGC and therefore offers the potential for treatment for patients with otherwise unresectable tumors.

Research perspectives
To clarify which patients will benefit more from which NAT regimen and also investigate the potential role of immune-targeted therapies or other biological agents in treating patients with LAGC.
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Figure 1 PRISMA flowchart.
Table 1 Inclusion and exclusion criteria
	Inclusion criteria
	Exclusion criteria

	Studies published over the last 10 yr
	Studies with less than 10 patients

	Studies in English language
	Pilot studies and case reports

	Adult patients
	Patients with metastatic disease

	Patients with locally advanced gastric cancer
	



Table 2 Patient demographics and clinical characteristics
	Ref.
	Study population
	Sex
	Age (yr)
	EGJ involvement
	Staging

	Ahn et al[8], 2014
	140
	101 males, 39 females
	NAT, 53.8; US, 58.9
	NS
	T0, n = 2

	
	
	
	
	
	T1, n = 35

	
	
	
	
	
	T2, n = 40

	
	
	
	
	
	T3, n = 31

	
	
	
	
	
	T4, n = 28

	
	
	
	
	
	Unknown, n = 4

	Biondi et al[9], 2018
	417
	262 males, 155 females
	NAT, 58 ± 10; US, 55 ± 13
	n = 26
	0, n = 1

	
	
	
	
	
	I, n = 101

	
	
	
	
	
	II, n = 87

	
	
	
	
	
	III, n = 169

	
	
	
	
	
	IV, n = 59

	Bracale et al[10], 2021
	194
	119 males, 75 females
	NAT, 69.4; US, 70.5
	None
	II, n = 48

	
	
	
	
	
	III, n = 146

	Eom et al[11], 2018
	129
	90 males, 39 females
	NAT, 53; US, 57
	None
	IIIA, n = 61

	
	
	
	
	
	IIIB, n = 57

	
	
	
	
	
	IV, n = 11

	Feng et al[12], 2015
	170
	134 males, 36 females
	60 (21-82)
	NS
	T1, n = 5

	
	
	
	
	
	T2, n = 17

	
	
	
	
	
	T3, n = 29

	
	
	
	
	
	T4, n = 119

	Wang et al[13], 2021
	60
	32 males, 28 females
	32-70
	NS
	T3, n = 32

	
	
	
	
	
	T4a, n = 28

	Xue et al[14], 2018
	100
	76 males, 24 females
	69 patients < 65 yr
	NS
	T2, n = 10

	
	
	
	
	
	T3, n = 31

	
	
	
	
	
	T4a, n = 58

	
	
	
	
	
	T4b, n = 1

	Kang et al[15], 2021
	484
	384 males, 100 females
	58 (20-75)
	NS
	T2, n = 25

	
	
	
	
	
	T3, n = 116

	
	
	
	
	
	T4a, n = 305

	
	
	
	
	
	T4b, n = 38

	Kano et al[16], 2019
	76
	61 males, 15 females
	NAT, 69.3 ± 7.76; US, 70.4 ± 8.5
	None
	IIB, n = 27

	
	
	
	
	
	IIIA-C, n = 49

	Lin et al[17], 2022
	462
	349 males, 113 females
	NAT, 58; AT, 61
	NS
	T0, n = 10

	
	
	
	
	
	T1, n = 18

	
	
	
	
	
	T2, n = 65

	
	
	
	
	
	T3, n = 101

	
	
	
	
	
	T4, n = 158

	Marino et al[18], 2021
	177
	107 males, 70 females
	73.3 ± 10.4
	NS
	T2, n = 4

	
	
	
	
	
	T3, n = 27

	
	
	
	
	
	T4, n = 16

	Molina et al[19], 2013
	40 (39 surgery)
	29 males, 11 females
	64.3 (39.1-82.2)
	NS
	II, n = 21

	
	
	
	
	
	III, n = 19

	Pardo et al[20], 2020
	814
	513 males, 295 females
	351 patients < 70; 399 patients > 70
	NS
	T1, n = 6

	
	
	
	
	
	T2, n = 210

	
	
	
	
	
	T3, n = 375

	
	
	
	
	
	T4a, n = 164

	
	
	
	
	
	T4b, n = 31

	Wang et al[21], 2019
	82
	65 males, 17 females
	NAT, 23 patients < 60, 18 patients > 60; US, 24 patients < 60, 17 patients > 60
	None
	II, n = 22

	
	
	
	
	
	III, n = 60

	Wang et al[22], 2021
	778
	580 males, 198 females
	NAT, 56.13; US, 55.94
	None
	II, n = 132

	
	
	
	
	
	III, n = 646

	Wu et al[23], 2019
	172
	139 males, 33 females
	NAT, 54.83; US, 54.98
	NS
	II, n = 10

	
	
	
	
	
	III, n = 162

	Xu et al[24], 2021
	442
	331 males, 114 females
	NAT, 63; US, 61
	NS
	T4, n = 442

	Zhao et al[25], 2017
	102
	82 males, 20 females
	59 (34-77)
	NS
	IIB, n = 23

	
	
	
	
	
	IIIA, n = 39

	
	
	
	
	
	IIIB/C, n = 40


EGJ: Esophagogastric Junction; NAT: Neoadjuvant chemotherapy; US: Upfront surgery; NS: Not stated.
Table 3 Overall survival and disease-free survival of patients after neoadjuvant chemotherapy and surgery versus upfront surgery
	Ref.
	Overall survival
	P value
	Disease-free survival
	P value

	
	NAT
	US
	
	NAT
	US
	

	Ahn et al[8], 2014
	NS
	NS
	
	NS
	NS
	

	Biondi et al[9], 2018
	> 60 mo
	45 mo
	0.519
	NS
	NS
	

	Bracale et al[10], 2021
	72%
	71%
	0.41
	71%
	75%
	0.34

	Eom et al[11], 2018
	73.3%
	51.1%
	0.005
	62.8%
	49.9%
	0.145

	Feng et al[12], 2015
	NS
	NS
	
	NS
	NS
	

	Wang et al[13], 2021
	63.3%
	50%
	0.215
	60%
	33.3%
	0.019

	Xue et al[14], 2018
	70%
	74%
	> 0.05
	NS
	NS
	

	Kang et al[15], 2021
	74.2%
	73.4%
	> 0.05
	66.3%
	60.2%
	0.023

	Kano et al[16], 2019
	NS
	NS
	
	80%
	58.7%
	0.037

	Lin et al[17], 20221
	Eastern: 60.1%. Western: 57.3%
	Eastern: 49.3%. Western: 39.5%
	Eastern: 0.02. Western: 0.11
	NS
	NS
	

	Marino et al[18], 2021
	50 mo
	35 mo
	> 0.05
	48 mo
	> 0.05

	Molina et al[19], 2013
	
	39.01%
	
	
	34.05%
	

	Pardo et al[20], 2020
	41.6%
	38.6%
	0.089
	NS
	NS
	

	Wang et al[21], 2019
	58.7%
	30.9%
	0.008
	NS
	NS
	

	Wang et al[22], 2021
	52 mo
	26.4 mo
	< 0.001
	NS2
	NS2
	

	Wu et al[23], 2019
	NS
	NS
	
	NS
	NS
	

	Xu et al[24], 2021
	72.29%
	36.22%
	< 0.001
	58.53%
	30.87%
	< 0.001

	Zhao et al[25], 2017
	17.9 mo
	17.4 mo
	> 0.05
	16.1 mo
	15.8 mo
	> 0.05


1All patients received neoadjuvant chemotherapy; adjuvant chemotherapy (first column) and non-adjuvant chemotherapy groups (second column) were compared in two independent (an eastern and a western) cohorts.
2Not stated for neoadjuvant chemotherapy vs upfront surgery. But nCRT (chemoradio-) significantly better than nCT (chemo-) (P = 0.014).
NAT: Neoadjuvant chemotherapy; US: Upfront surgery; NS: Not stated.
Table 4 Morbidity and mortality of patients after neoadjuvant chemotherapy and surgery versus upfront surgery
	Ref.
	Morbidity 
	P value
	Mortality
	P value

	
	NAT
	US
	
	NAT
	US
	

	Ahn et al[8], 2014
	22.9%
	29.3%
	
	0
	2.1%
	

	Biondi et al[9], 2018
	21.4%
	12.9%
	0.178
	0
	3.7%
	

	Bracale et al[10], 2021
	38.1%
	21.6%
	0.019
	0
	2.1%
	

	Eom et al[11], 2018
	14.3%
	15.1%
	0.999
	0
	0
	

	Feng et al[12], 2015
	18.8%
	22.2%
	0.704
	NS
	NS
	

	Wang et al[13], 2021
	23.1%
	30%
	0.56
	NS
	NS
	

	Xue et al[14], 2018
	30%
	28%
	0.986
	2%
	2%
	

	Kang et al[15], 2021
	8.1%
	5.5%
	0.175
	0.4%
	

	Kano et al[16], 2019
	23.1%
	40.5%
	0.101
	NS
	NS
	

	Lin et al[17], 2022
	NS
	NS
	
	NS
	NS
	

	Marino et al[18], 2021
	Less than US
	
	> 0.05
	NS
	NS
	

	Molina et al[19], 2013
	-
	5%
	
	-
	2.5%
	

	Pardo et al[20], 2020
	11.5%
	9.9%
	0.268
	2.8%
	5.3%
	0.142

	Wang et al[21], 2019
	9%
	17%
	0.519
	0
	0
	

	Wang et al[22], 2021
	6.4%
	0
	
	0.2%
	0
	

	Wu et al[23], 2019
	10.5%
	15.1%
	0.361
	0
	0
	

	Xu et al[24], 2021
	6.79%
	12.67%
	0.037
	n = 172 in total
	

	Zhao et al[25], 2017
	14%
	15.4%
	0.844
	0
	0
	


NAT: Neoadjuvant chemotherapy; US: Upfront surgery; NS: Not stated.
Table 5 R0 resection rate of gastric cancer in patients after neoadjuvant chemotherapy and surgery versus upfront surgery
	Ref.
	R0 resection rate
	P value

	
	NAT
	US
	

	Ahn et al[8], 2014
	92.2%
	

	Biondi et al[9], 2018
	82.9%
	83.6%
	0.449

	Bracale et al[10], 2021
	NS
	NS
	

	Eom et al[11], 2018
	97.7%
	97.7%
	

	Feng et al[12], 2015
	95%
	94.4%
	

	Wang et al[13], 2021
	84.6%
	56.7%
	0.029

	Xue et al[14], 2018
	100%
	96%
	

	Kang et al[15], 2021
	NS
	NS
	

	Kano et al[16], 2019
	100%
	100%
	

	Lin et al[17], 2022
	90.1%
	

	Marino et al[18], 2021
	NS
	NS
	

	Molina et al[19], 2013
	-
	80%
	

	Pardo et al[20], 2020
	NS
	NS
	

	Wang et al[21], 2019
	89.2%
	84.6%
	> 0.05

	Wang et al[22], 2021
	96%1
	89%1
	0.061

	Wu et al[23], 2019
	NS
	NS
	

	Xu et al[24], 2021
	94.12%
	89.14%
	0.072

	Zhao et al[25], 2017
	NS
	NS
	


1Neoadjuvant chemoratdiotherapy versus neoadjuvant chemotherapy (96% vs 89%, P = 0.06).
NAT: Neoadjuvant chemotherapy; US: Upfront surgery; NS: Not stated.
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