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ABSTRACT

Background: Gastric cancer is the second main cause of cancer-related deaths. Since the disease does not 
produce typical symptoms in the early periods, diagnosis is usually made in locally advanced stages. Although 
surgery is the most curative treatment, neoadjuvant chemotherapy (NACT) occupies a highly important 
place in prognosis.

Methods: Patients operated due to locally advanced gastric cancer (LAGC) in 2015-2022 were investigated 
retrospectively. These were divided into 2 groups, NACT + surgery + adjuvant chemotherapy (AC) (group 
1) and surgery-ACT (group 2). The patients’ clinicopathological characteristics and postoperative outcomes 
were compared. Overall survival (OS) and disease-free survival (DFS) analyses were also performed.

Results: Eighty-four patients who underwent surgery following NACT and 60 resectable patients who 
underwent surgery and then received ACT were evaluated. The patients’ mean age was 62.96 years, and 
61.8% were men. Perineural and lymphovascular invasion, total lymph nodes removed, and numbers of 
metastatic lymph nodes were significantly higher in group 2 (P < .05). Postoperative complication rates were 
22.6% in group I and 33.33% in group 2, the difference being statistically significant (P = .034). Recurrence 
and metastasis rates were higher in group 2. Patients in group 1 exhibited significantly longer OS and DFS 
than those in group 2 (P < .05).

Conclusion: Neoadjuvant chemotherapy has a positive impact on survival in LAGC patients. It also reduces 
recurrence and metastasis rates and postoperative complications. The most important factor affecting sur-
vival is the patient’s receipt of NACT. Other factors affecting OS and DFS include metastatic lymph node 
numbers and lymphovascular invasion.
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Introduction
Gastric cancer is the second most important cause of cancer-related mortality and the fourth 
most prevalent form of cancer worldwide.1,2 The most important factor affecting prognosis and 
survival is the disease stage. Due to the few typical symptoms observed in early stage gastric 
cancer, more than 50% of patients are diagnosed in the locally advanced disease stage.3 Locally 
advanced gastric cancer (LAGC) encapsulates stages T2 and above, irrespective of lymph node 
involvement.4 The most curative treatment in patients with resectable LAGC is surgical resection. 
However, despite surgical resection (D2 gastrectomy) with lymphadenectomy, local recurrence 
and distant metastasis rates are still high. The prognosis of LAGC is poor, with 5-year survival 
rates below 50%.5,6 Different therapeutic modalities are therefore needed to increase pre- and 
postoperative survival.6 Although there is no full consensus regarding any therapeutic modality, 
neoadjuvant therapy (NAT) and adjuvant therapy (AT) together with curative resection con-
stitute a strategy that improves survival.6 Postoperative AT is another therapeutic method that 
enhances survival.7

Neoadjuvant chemotherapy (NACT) emerged as the standard treatment for stage II/III gas-
tric cancers following the MAGIC (Medical Research Council Adjuvant Gastric Infusional 
Chemotherapy) trial study published in 2006.8 Although preoperative chemotherapy with 
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R0 resection is the most popular treat-
ment in Europe, postoperative chemoradia-
tion is more widely performed in America, 
and postoperative chemotherapy in Asia. 
Chemotherapy, either pre- or postoperative, 
entails greater survival benefits than surgery 
alone. Radiotherapy has not yet become a rou-
tine treatment for patients with LAGC, and 
research is still continuing.6-9 Although NAT is 
the most widely employed medical treatment 
in LAGCs, it is still not routinely employed, 
with surgery alone being performed in several 
regimens.10 Studies on this subject are urgently 
required in order to standardize the treatment 
of gastric cancers.

This retrospective study compared the out-
comes of patients receiving NACT-surgery with 
those of patients receiving surgery-ACT. The aim 
of this paper is to discuss the effect on resect-
ability of NACT in patients with LAGC, and its 
effect on postoperative outcomes, particularly 
survival, in the light of the current literature.

Material and Methods
Cases of LAGC undergoing curative gastrec-
tomy followed by adjuvant chemotherapy 
(surgery-ACT) or curative gastrectomy fol-
lowing NACT and adjuvant chemotherapy 
(NACT-surgery-ACT) at the Atatürk University 
Research hospital general surgery clinic between 
2015 and 2022 were reviewed retrospectively. 
The patients were assigned to 2 groups, 1 and 
2, according to receipt of NACT. The study data 
were retrieved from the patients’ files and the 
hospital’s electronic software system.

Patients aged over 18 diagnosed with clinical 
stage II and III gastric carcinoma (cT2-4a and/or 
N+) were included in the study. Patients treated 
for any other malignant disease, with significant 
accompanying diseases capable of affecting 
morbidity and mortality, or whose data were 
unavailable were excluded.

Data for demographic and clinicopathologi-
cal characteristics, including gender, age, tumor 
location, degree of tumor differentiation, 
pathological T stage, and pathological N status, 
were collected. Postoperative outcomes such 

as numbers of lymph nodes resected, postop-
erative complications, recurrence rates, distant 
metastasis, overall survival (OS), and disease-
free survival (DFS) were compared between 
the groups. Clinical examination, blood tests, 
upper gastrointestinal endoscopy, endoscopic 
ultrasound, chemotherapy (CT), positron emis-
sion tomography (PET)/CT, magnetic resonance 
imaging, and laparoscopic staging methods were 
employed for postoperative patient evaluation.

The cases were staged in line with the 
TNM staging system for gastric cancer as 
recommended by the 8th American Joint 
Committee on Cancer. Tumors were also 
classified as well-, moderately, or poorly 
differentiated according to the predominant cell 
type at histological examination.11

Although different treatment regimens are 
employed for NAT, a FLOT regimen (50 mg/
m2 docetaxel, 85 mg/m2 oxaliplatin, 200 mg/
m2 leucovorin, and 2600 mg/m2 fluorouracil 
24-hour infusion) is generally applied for 3-4 
cycles.12,13 Following NACT, PET-CT radio-
logical images were examined to exclude 
metastatic disease, and surgical treatment was 
performed 4-6 weeks after the end of chemo-
therapy. Postoperative chemotherapy was rec-
ommended to all operated patients, and they 
were referred to the medical oncology unit. 
Radiotherapy is not used in our routine clinical 
practice. However, it has recently begun being 
employed together with chemotherapy in 
esophagogastric junction adenocarcinomas. In 
line with the purpose of this study, a small num-
ber of patients who underwent radiotherapy 
were excluded from the research. Approval 
for this retrospective study was granted by 
the Atatürk University Faculty of Medicine 
Institutional Research Ethics Board, Türkiye 
(no. 02.06.2022, B.30. 2.ATA .0.01 .00/4 71). All 
the participants were enrolled after providing 
signed informed consent form.

All operations were performed by 3 experi-
enced gastrointestinal surgeons. Subtotal or 
total gastrectomy was performed together with 
D2 lymph node dissection, depending on the 
site of the tumor. Billroth II and Roux-en-Y pro-
cedures were performed in case of distal gas-
trectomy, while Roux-en-Y esophagus-jejunal 
anastomosis was employed in total gastrectomy. 
No prophylactic splenectomy was involved in 
either procedure.

Postoperative complications were scored 
and classified based on the Clavien–Dindo 
Classification. Morbidity was defined as all 
postoperative complications until discharge or 

up to 30 days.14 The patients were followed 
up postoperatively with periodic physical 
examinations, blood tests (particularly serum 
tumor markers), CT scans, and gastrointestinal 
endoscopy. Three- and 5-year OS and DFS 
analyses were performed.

Statistical Analysis
During the statistical analysis, numerical 
data were expressed as mean and standard 
deviation and categorical data as numbers and 
percentages. The distribution of numerical data 
was analyzed by means of a normality test and 
histogram graphics.

Numerical data were analyzed in the 2 groups 
using Student’s t-test and the Mann–Whitney 
U-test. Categorical data were analyzed using the 
chi-square test. Relationships between 2 numer-
ical data were evaluated using Pearson’s corre-
lation analysis. The Kaplan–Meier and log-rank 
tests were employed for survival analysis. Cox-
regression tests were applied in the evaluation 
of factors affecting survival. OS was calculated 
from the date of surgery to the date of death or 
most recent contact, and DFS as the time from 
surgery to the date of recurrence or metastasis.

SPSS version 23.0 for Windows software (IBM 
SPSS Corp.; Armonk, NY, USA) was used 
for data recording and statistical evaluations. 
P values < .05 were regarded as statistically 
significant.

Results
Two hundred patients meeting the inclu-
sion criteria and evaluated preoperatively as 
resectable were operated due to LAGC dur-
ing the 8-year study period. One hundred 
consecutive patients received NAT, and the 
other 100 consecutive patients underwent 
D2 gastrectomy without NACT. Eighty-four 
patients (84%) were resectable in group 1 
(NACT-surgery-AT) and 60 (60%) in group 2 
(surgery-AT). The resectability rate was sig-
nificantly higher in the patients receiving NACT 
(P <  .001). Sixteen patients meeting the inclu-
sion criteria but identified as unresectable 
in group 1 and 40 in group 2 were excluded 
from the study. The resectable gastric cancer 
patients’ demographic and clinicopathological 
features are summarized in Table 1.

Mean age was 61.12 ± 9.42 in group 1 and 
65.55 ± 10.82 in group 2 (P = .006). Men rep-
resented 59.52% of the patients in group 1 and 
65% of those in group 2. Although the number 
of men were significantly higher in both groups, 
there was no significant difference between the 
2 (P = .505) (Table 1).

Main Points

• Gastric cancer is the second main cause of  
cancer-related deaths.

• Neoadjuvant chemotherapy (NACT) emerged 
as the standard treatment for stage II/III gastric 
cancers.

• Neoadjuvant chemotherapy has a positive effect 
on survival and oncological outcomes in patients 
with LAGC.
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Three subgroups were established based on 
the tumor site—proximal (cardia and fundus), 
middle (corpus), and distal (antrum, pylorus). 
The cancer was most commonly located in 
the proximal part (group 1: 61.9%, group 2: 
46.67%). According to the degree of differen-
tiation in group 1, 29.76% of tumors were well 
differentiated, 52.38% were moderately differ-
entiated, and 17.86% were poorly differentiated. 
In group 2, 1.6% of tumors were well differen-
tiated, 61.67% were moderately differentiated, 
and 36.7% were poorly differentiated. More 
poorly differentiated tumors were observed 
in the surgery-ACT group than in the NACT-
surgery group (36.7% vs. 17.85, respectively 
P < .01) (Table 1). The patients in the NACT-
surgery group exhibited better tumor differen-
tiation, regarded as linked to a better response 
to chemotherapy.15

Total gastrectomy was performed on 78.57% 
of the patients in group 1 and on 71.67% of 
those in group 2. Total gastrectomy was thus 
performed on the great majority of patients, 
although there was no significant difference 
between the 2 groups (P = .341) (Table 2).

Histopathological evaluation of materials 
removed during surgery revealed adenocarci-
noma in more than 80% of patients from both 
groups (82.14% and 87.5%, respectively). This 

was followed, in decreasing order, by signet 
ring cell adenocarcinoma, mucinous adenocar-
cinoma, and mixed (mucinous + signet ring cell) 
cancers (Table 1).

Perineural and lymphovascular invasion were 
significantly greater in group 2 (surgery-ACT) (P 
< .001). Total numbers of lymph nodes removed 
and numbers of metastatic lymph nodes were 
also higher in the surgery-ACT group (P < .05). 
Patients in group 1 (NACT-surgery) had a lower 
stage, based on pT and pN stage status (P < 
.001) (Table 2).

Postoperative outcomes are shown in Table 2. 
The overall morbidity rate was 27%, and com-
plication rates were 19/84 (22.6%) in group 
1 and 20/60 (33.33%) in group 2, the differ-
ence being statistically significant (P = .034). 
Lengths of hospitalization were 11.74 ± 2.13 
days in group 1 and 12.62 ± 2.63 in group 2 
(P = .029).

Although the recurrence rate was lower in the 
group receiving NAT, the difference between 
the groups was not statistically significant 
(7.14% and 15%, respectively, P = .128). The 
metastasis rate was higher in the surgery-ACT 
group (33.3% and 11.9%, respectively, P = .002) 
(Table 2). Neoadjuvant therapy particularly low-
ers metastasis status.

Overall survival was 54.07 ± 3.03 months in 
group 1 and 39.56 ± 3.3 in group 2 (P = .01). 
Disease-free survival was 51.24 ± 3.18 months 
in group 1 and 33.33 ± 3.52 in group 2 (P< 
.001) (Figure 1). Patients in group 1 exhibited 
significantly longer OS and DFS than those in 
group 2 (P < .05). Three-year OS rates were 
69.05% in group 1 and 46.67% in group 2 
(surgery-ACT) (P < .001). The OS rate at a 
5-year follow-up was 64.29% in group 1 and 30% 
in group 2 (surgery-ACT) (P < .001). Disease-
free survival rates at the 3-year follow-up were 
67.86 (n = 57) in group 1 and 35% (n = 21) 
in group 2 (P < .001). Kaplan–Meier survival 
curves for OS and DFS are shown in Figure 1.

Cox-regression analysis was performed in 
order to identify factors affecting OS and DFS 
between the NACT and non-NACT groups. 
Neoadjuvant chemotherapy emerged as 
the most important factor affecting OS and 
DFS. Number of metastatic lymph nodes and 
lymphovascular invasion also affected OS (P < 
.05). The total number of lymph nodes removed 
and lymphovascular invasion were factors 
affecting DFS (P < .05) (Table 3).

Discussion
The prognosis of LAGC treated with surgical 
resection alone is poor, and the use of NAT 
has been recommended to enhance oncological 
and surgical outcomes.16 Although different 
therapeutic regimens are employed in some 
regions, a combination of D2 gastrectomy and 
perioperative chemotherapy (PCT) has become 
the standard treatment. Neoadjuvant therapy is 
the more important step in this combination.17 
Neoadjuvant therapy is recommended for 
potentially resectable patients at T2N0 or more 
advanced stages.18 Neoadjuvant therapy has a 
number of advantages, such as increasing curative 
resection rates, preventing micrometastases, 
reducing the stage in locally advanced tumors, 
being better tolerated by patients when applied 
before surgery, and planning AT regimens on 
the basis of the pathological response.19 Charruf 
et al reported lower pT and pN status and less 
venous, lymphatic, and perineural invasion in 
patients receiving NACT. The fact that patients 
in the PN0 stage who received NAT and those 
who did not receive it exhibited similar results 
highlights the importance of stage down.20

Consistent with the previous literature, the 
patient who received NACT in this study had 
lower pT and pN status and less lymphovascular 
and perineural invasion. Particularly noteworthy 
are the pT0 rate of 25% and the pN0 rate 
(64.29%) in the patients in group 1. These data 
show the clinical benefit of NACT.

Table 1. Patient Demographic Features and Clinicopathological Characteristics

Variables

Group 1  
(NACT + Surgery +/− AC)

Group 2  
(Surgery-ACT)

Pn = 84 (%) n = 60 (%)

Age* 61.12 ± 9.42 65.55 ± 10.82 .006

Gender*

 Female/Male 34/50 (40.48) 21/39 (35) .505

Tumor location

 Proximal 52 (61.9) 28 (46.67)

 Middle 10 (11.9) 15 (25)

 Distal 22 (26.2) 17 (28.33)

Degree of  differentiation*

 Well differentiation 25 (29.76) 1 (1.67)

 Moderately differentiation 44 (52.38) 37 (61.67)

 Poorly differentiation 15 (17.85) 22 (36.7) <.001

Histopathology*

 Adenocarcinoma 69 (82.14) 35 (58.33)

 Signet ring cell adenocarcinoma 7 (8.33) 19 (31.66)

 Mucinous adenocarcinoma 5 (5.95) 5 (8.33)

 Mixed (mucinous + signet ring cell) 3 (3.57) 1 (1.66) 0.003

Length of  hospital stay* 11.74 ± 2.13 12.62 ± 2.63 0.029

 AC, adjuvant chemotherapy; NACT, neoadjuvant chemotherapy.
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A previous randomized, controlled study 
showed that PCT increased DFS and OS in 
patients with LAGC and also raised the cura-
tive resection rate.21 Resectability in patients 
receiving NACT exceeds 90%.17 Similarly in the 
present study, NACT not only increased sur-
vival but also significantly raised the resectability 
rate (84%).

Despite all these advantages, there is still a 
lack of evidence showing that NAT increases 
postoperative survival compared to AT. Some 
authors hold the view that NAC increases 
postoperative complications and has numerous 
side effects. In contrast to North America and 
Europe, NAC is not popular in Asia. The effect 
of NAT is therefore still controversial, and 
further studies are needed on the subject.22 
The use of radiotherapy, another component 
of NAT, is controversial in patients with LAGC. 
No superiority to chemotherapy has been 
shown for radiotherapy in terms of OS or 
DFS, although research into radiotherapy is 
continuing.23 Although radiotherapy has been 
employed in a few patients in our own clinical 
practice, it has not become a routine treatment. 
While AT (surgery-AT) was administered for 
patients with LAGC. in the early years after 
2015, perioperative chemotherapy (NACT-
surgery-AT) has now become a routine 
treatment.

Although NACT increases the rate of com-
plications due to the adverse effects of che-
motherapy in the postoperative period, we 
think that it reduces postoperative complica-
tion rates due to improved nutritional status 
and a decreased tumor burden after NACT. 
Inconsistent results have been reported in the 
literature.17-20 One recent study reported total 
postoperative complication rates of 24.8% and 
19.8% for NACT-S and surgery-ACT groups 
(P  = .207), respectively.22 Another study 
reported a lower postoperative complica-
tion rate in a group receiving NACT (6.7% vs. 
24.4%), and a shorter length of hospitalization 
in that group.20

Postoperative complication rates in the present 
study were lower in the NACT group (P < .034) 
(22.6% compared to 33.33%), and the NACT 
group also exhibited a shorter length of hospi-
talization (P = .029).

Since NACT lowers the tumor stage, patients 
require less aggressive surgery, thus result-
ing in fewer complications. Neoadjuvant 
chemotherapy particularly reduces major com-
plications, and naturally shortens lengths of stay. 
Neoadjuvant chemotherapy naturally positively 

Table 2. Operative Data and Postoperative Results of Patients

Variables

Group 1  
(NACT + Surgery +/− AC)

Group 2  
(Surgery-ACT)

Pn = 84 (%) n = 60 (%)

Extent of  resection*

 Distal subtotal 18 (21.42) 17 (28.33)

 Total 66 (78.57) 43 (71.67) .341

Pathological T stage*

 T0 21 (25) 0 (0)

 T1 8 (9.52) 2 (3.33)

 T2 8 (9.52) 5 (8.33)

 T3 26 (30.95) 11 (18.33)

 T4 21 (25) 42 (70) <.001

Pathological N stage*

 cN0 54 (64.29) 9 (15)

 cN1 17 (20.24) 16 (26.67)

 cN2 6 (7.14) 7 (11.67)

 cN3 7 (8.33) 28 (46.67) <.001

Lymphovascular invasion*

 Absent 44 (52.38) 5 (8.33)

 Present 40 (47.62) 55 (91.67) <.001

Perineural invasion*

 Absent 48 (57.14) 5 (8.33)

 Present 36 (42.86) 55 (91.67) <.001

Metastasis*

 Absent 74 (88.10) 40 (66.67)

 Present 10 (11.90) 20 (33.33) .002

Recurrence*

 Absent 78 (92.86) 51 (85)

 Present 6 (7.14) 9 (15) .128

Postoperative complications

 CD1 0 (0) 1 (1.66)

 CD2 5 (5.95) 12 (20)

 CD3 12 (14.2) 6 (10)

 CD4 2 (2.38) 1 (1.66) .034

AC, adjuvant chemotherapy; CD, Clavien–Dindo; NACT, neoadjuvant chemotherapy.

Figure 1. Kaplan-Meier Curves for overall and disease-free survival.
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affected OS and DFS by reducing tumor size, 
lymphatic, neural, and venous invasion, resulting 
in fewer metastatic lymph nodes.17,20,24 Studies 
have reported 5-year OS rates of 60.9-72.29% 
(NAT group) and 45.9-49.8% (surgery-AT).17,22

In the present study, 5-year OS rates during 
5-year follow-up were 64.29% in group 1 and 
30% in group 2 (AT plus surgery). Consistent 
with the previous literature, NACT improved 
OS better than AT.

In addition, patients in the neoadjuvant 
chemotherapy plus surgery plus adjuvant 
chemotherapy group achieved an improvement 
in 3-year DFS (64.6% vs. 58.0%).22 The PRODIGY 
study revealed significantly higher 3- and 5-year 
DFS rates in the NAC + surgery + adjuvant 
chemotherapy group than those in the 
surgery + adjuvant chemotherapy group.25 
Three-year DFS rates were 69.74% in the NAT 
plus surgery group and 39.86% in the surgery 
group.17 Disease-free survival rates over a 
3-year follow-up in the present study were 
67.86% (n = 57) and 35% (n =21), respectively. 
Although NAT has been shown to increase DFS 
by approximately 8% compared to adjuvant 
chemotherapy in the previous literature, the 
equivalent figure in the present research was 
approximately 33%. We, therefore, concluded 
that NAT significantly improves DFS.

The number of studies using multivariate 
analysis to examine the factors affecting sur-
vival is relatively small, and the data yielded on 
the subject are important.24 Although tumor 

regression does affect prognosis, N status has 
been described as a more important prog-
nostic factor. In that recent study, ypT4 status 
emerged as an independent predictor of recur-
rence.26 Diffuse type histology that determines 
tumor behavior is one of the most important 
factors adversely affecting survival.24 In the pres-
ent study, NACT emerged as one of the most 
important factors affecting both OS and DFS. 
Metastatic lymph node numbers and lymphovas-
cular invasion are also factors that affect OS (P 
< .05). The number of lymph nodes extracted, 
the number of metastatic lymph nodes, and 
lymphovascular invasion affect DFS.

Limitations of the Study
There are a number of strengths and limitations 
to this study. The principal limitation involves 
its retrospective nature. The compatibility 
between preoperative clinical TNM staging 
and postoperative pathological staging, and also 
re- and post-chemotherapy clinical losses could 
not be compared. In addition, the patient group 
receiving surgery alone could not be compared 
with patient groups receiving chemotherapy. 
Further prospective, randomized, controlled 
clinical trials are now needed on this subject. 
Nonetheless, despite these limitations, this 
study reports data from a significant number of 
patients with gastric cancer, a disease with high 
morbidity and mortality rates. The application of 
multivariate analysis represents another strength 
of this research.

In conclusion, NACT has a positive effect on 
survival in patients with LAGC. It reduces 

recurrence and metastasis rates and postop-
erative complications. NACT represents a safe, 
effective, and practical modality in terms of 
both surgical and oncological outcomes. The 
multivariate analysis results identified receipt 
of NACT as the most important factor affect-
ing survival. The number of metastatic lymph 
nodes and lymphovascular invasion affect both 
OS and DFS.

Ethics Committee Approval: Approval for this retro-
spective study was granted by the Atatürk University 
Faculty of Medicine Institutional Research Ethics 
Board, Türkiye (date: June 2, 2022; number: B.30. 
2.ATA .0.01 .00/4 71). 

Informed Consent: Written informed consent was 
obtained from the patients who agreed to take part in 
the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – E.A., Y.A., R.P.; 
Design – E.A., Y.A., M.F., S.S.A.; Supervision – E.A., Y.A., 
R.P., F.A.U., M.İ.Y. E.D.; Resources – E.A., Y.A., E.D., M.F., 
F.A.U., S.S.A.; Materials – E.A., Y.A., R.P., M.F., E.D., 
M.İ.Y.; Data Collection and/or Processing – E.A., Y.A., 
M.F., F.A.U., M.İ.Y., S.S.A.; Analysis and/or 
Interpretation – E.A., Y.A., R.P., E.D., M.İ.Y.; Literature 
Search – E.A., Y.A., R.P., M.F., S.S.A.; Writing – E.A., 
Y.A., F.A.U., M.İ.Y.; Critical Review – E.A., Y.A., R.P., E.D., 
M.F., F.A.U., S.S.A.

Declaration of Interests: The authors have no con-
flicts of interest to declare.

Funding: The authors declared that this study has 
received no financial support.

Table 3. Parameters Affecting Overall and Disease-free Survival, Multivariate Logistic Regression Analysis

Overall Survival Disease‐free Survival

B SE Wald P Exp(B) B SE Wald P Exp(B)

Tumor location 0.465 .792 0.263 .877

Proximal 0.177 0.294 0.364 .547 0.837 0.048 0.284 0.029 .865 0.953

Middle-distal 0.214 0.373 0.331 .565 0.807 0.188 0.374 0.254 .614 0.828

Histopathology 2.948 .400 3.466 .325

Adenocarcinoma 0.029 0.755 0.001 .969 0.971 0.545 0.639 0.726 .394 0.580

Signet ring cell adenocarcinoma 0.547 0.824 0.440 .507 0.579 0.928 0.710 1.710 .191 0.395

Mucinous adenocarcinoma 0.335 0.864 0.150 .699 1.397 0.073 0.749 0.009 .922 0.930

Differentiation 3.109 .211 1.752 .416

Poor 0.353 0.568 0.386 .534 0.703 0.011 0.526 0.000 .983 1.011

Well-moderate 0.196 0.540 0.132 .717 1.216 0.379 0.506 0.561 .454 1.461

Total lymph nodes 0.017 0.013 1.687 .194 1.017 0.032 0.015 4.583 .032 1.033

Metastatic lymph nodes 0.033 0.014 5.317 .021 0.968 0.051 0.016 10.200 .001 0.950

Length of  hospital stay 0.001 0.059 0.001 .981 1.001 0.020 0.057 0.116 .733 0.981

Lymphovascular invasion 1.371 0.559 6.020 .014 0.254 1.301 0.536 5.891 .015 0.272

Perineural invasion 0.047 0.509 0.009 .926 1.048 0.151 0.482 0.098 .754 1.163



126 • Ağırman et al. Neoadjuvant Therapy for Gastric Cancer Eurasian J Med 2024; 56(2): 121-126

References
1. Sitarz R, Skierucha M, Mielko  J, Offerhaus GJA, 

Maciejewski  R, Polkowski  WP. Gastric cancer: 
epidemiology, prevention, classification, and 
treatment. Cancer Manag Res. 2018;10:239-248. 
[CrossRef]

2. Peksöz R, Dişçi E, Laloğlu E, et al. The clinical sig-
nificance and diagnostic value of serum Dickkopf1 
and CKAP4 levels in patients with gastric cancer: 
a prospective study. Eur Rev Med Pharmacol Sci. 
2023;27(20):10031-10040. [CrossRef]

3. Petrillo A, Pompella L, Tirino G, et al. Periopera-
tive treatment in resectable gastric cancer: cur-
rent perspectives and future directions. Cancers 
(Basel). 2019;11(3):399. [CrossRef]

4. Stewart C, Chao J, Chen YJ, et al. Multimodality 
management of locally advanced gastric cancer-
the timing and extent of surgery. Transl Gastro-
enterol Hepatol. 2019;4:42. [CrossRef]

5. Yang W, Hu R, Li GC, et al. Survival outcomes 
and patterns of failure after D2 dissection and 
adjuvant chemoradiotherapy for locally advanced 
gastric cancer: a retrospective study. Br J Radiol. 
2018;91(1089):20170594. [CrossRef]

6. Wang  T, Chen  Y, Zhao  L, et  al. The effect of 
neoadjuvant therapies for patients with locally 
advanced gastric cancer: a propensity score 
matching study. J Cancer. 2021;12(2):379-386. 
[CrossRef]

7. Noh  SH, Park  SR, Yang  HK, et  al. Adjuvant 
capecitabine plus oxaliplatin for gastric cancer 
after D2 gastrectomy (Classic): 5-year follow-up 
of an open-label, randomised phase 3 trial. Lan-
cet Oncol. 2014;15(12):1389-1396. [CrossRef]

8. Cunningham  D, Allum  WH, Stenning  SP, et  al. 
Perioperative chemotherapy versus surgery 
alone for resectable gastroesophageal cancer. N 
Engl J Med. 2006;355(1):11-20. [CrossRef]

9. Van Cutsem  E, Sagaert  X, Topal  B, Hauster-
mans  K, Prenen  H. Gastric cancer. Lancet. 
2016;388(10060):2654-2664. [CrossRef]

10. Liu  N, Xu  Y, Rahnemai-Azar  AA, Abbott  DE, 
Weber SM, Lidor AO. National underutilization of 
neoadjuvant chemotherapy for gastric cancer. J 
Gastrointest Surg. 2020;24(4):949-958. [CrossRef]

11. Jiang Y, Tu R, Lu  J, et al. Proposed modification 
of the 8th Edition of the AJCC staging system 
for Gastric Cancer. J Invest Surg. 2020;33(10):932-
938. [CrossRef]

12. Ajani JA, Bentrem DJ, Besh S, et al. Gastric Can-
cer. version 2.2013: featured updates to the 
NCCN Guidelines. J Natl Compr Canc Netw. 
2013;11(5):531-546.

13. Van Cutsem E, Dicato M, Geva R, et al. The diag-
nosis and management of gastric cancer: expert 
discussion and recommendations from the 12th 
ESMO/World Congress on Gastrointestinal 
Cancer, Barcelona, 2010. Ann Oncol. 2011; 
22(suppl 5):v1-v9. [CrossRef]

14. Dindo D, Demartines N, Clavien PA. Classifica-
tion of surgical complications: a new proposal 
with evaluation in a cohort of 6336 patients and 
results of a survey. Ann Surg. 2004;240(2):205-
213. [CrossRef]

15. Wang LB, Teng RY, Jiang ZN, et al. Clinicopatho-
logic variables predicting tumor response to 
neoadjuvant chemotherapy in patients with 
locally advanced gastric cancer. J Surg Oncol. 
2012;105(3):293-296. [CrossRef]

16. Yeh  JH, Yeh  YS, Tsai  HL, et  al. Neoadjuvant 
chemoradiotherapy for locally advanced gastric 
cancer: where are we at? Cancers (Basel). 
2022;14(12):3026. [CrossRef]

17. Xu W, Wang L, Yan C, et al. Neoadjuvant chem-
otherapy versus direct surgery for locally 
advanced gastric cancer with serosal invasion 
(cT4NxM0): a propensity score-matched analy-
sis. Front Oncol. 2021;11:718556. [CrossRef]

18. Ajani JA, D’Amico TA, Almhanna K, et al. Gastric 
Cancer. Version 3.2016, NCCN Clinical Practice 
Guidelines in Oncology. J Natl Compr Canc Netw. 
2016;14(10):1286-1312.

19. Smyth  EC, Verheij  M, Allum  W, et  al. Gastric 
cancer: ESMO Clinical Practice Guidelines for 
diagnosis, treatment and follow-up. Ann Oncol. 
2016;27(suppl 5):v38-v49. [CrossRef]

20. Charruf  AZ, Ramos  MFKP, Pereira  MA, et  al. 
Impact of neoadjuvant chemotherapy on surgical 
and pathological results of gastric cancer patients: 
a case-control study. J Surg Oncol. 2020;121(5):833-
839. [CrossRef]

21. Ychou M, Boige V, Pignon  JP, et al. Periopera-
tive chemotherapy compared with surgery 
alone for resectable gastroesophageal adeno-
carcinoma: an FNCLCC and FFCD multicenter 
phase III trial. J Clin Oncol. 2011;29(13):1715-
1721. [CrossRef]

22. Su P, Jiang L, Zhang Y, et al. Perioperative chemo-
therapy versus adjuvant chemotherapy treat-
ment for resectable locally advanced gastric 
cancer: a retrospective cohort study. Eur J Med 
Res. 2023;28(1):409. [CrossRef]

23. Vos EL, Carr RA, Hsu M, et al. Prognosis after 
neoadjuvant chemoradiation or chemotherapy 
for locally advanced gastro-oesophageal junc-
tional adenocarcinoma. Br J Surg. 2021;108(11): 
1332-1340. [CrossRef]

24. Marino  E, Graziosi  L, Donini  A. Neoadjuvant 
chemotherapy for locally advanced gastric can-
cer: where we stand; an Italian Single Center 
perspective. In Vivo. 2021;35(6):3459-3466. 
[CrossRef]

25. Kang YK, Yook  JH, Park YK, et al. PRODIGY: a 
Phase III study of neoadjuvant docetaxel, oxalipl-
atin, and S-1 plus surgery and adjuvant S-1 versus 
surgery and adjuvant S-1 for resectable advanced 
gastric cancer. J Clin Oncol. 2021;39(26):2903-
2913. [CrossRef]

26. Nakauchi M, Vos E, Tang LH, et al. Outcomes of 
neoadjuvant chemotherapy for clinical Stages 2 
and 3 gastric cancer patients: analysis of timing 
and site of recurrence. Ann Surg Oncol. 
2021;28(9):4829-4838. [CrossRef]

https://doi.org/10.2147/CMAR.S149619
https://doi.org/10.26355/eurrev_202310_34183
https://doi.org/10.3390/cancers11030399
https://doi.org/10.21037/tgh.2019.05.02
https://doi.org/10.1259/bjr.20170594
https://doi.org/10.7150/jca.46847
https://doi.org/10.1016/S1470-2045(14)70473-5
https://doi.org/10.1056/NEJMoa055531
https://doi.org/10.1016/S0140-6736(16)30354-3
https://doi.org/10.1007/s11605-019-04439-y
https://doi.org/10.1080/08941939.2018.1544325
https://doi.org/10.1093/annonc/mdr284
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1002/jso.22085
https://doi.org/10.3390/cancers14123026
https://doi.org/10.3389/fonc.2021.718556
https://doi.org/10.1093/annonc/mdw350
https://doi.org/10.1002/jso.25839
https://doi.org/10.1200/JCO.2010.33.0597
https://doi.org/10.1186/s40001-023-01400-3
https://doi.org/10.1093/bjs/znab228
https://doi.org/10.21873/invivo.12646
https://doi.org/10.1200/JCO.20.02914
https://doi.org/10.1245/s10434-021-09624-5

