
41

Can neoadjuvant therapy efficacy be predicted in gastric cancer?
İstanbul Tıp Fakültesi Dergisi • J Ist Faculty Med 2022;85(1):41-50

RESEARCH / ARAŞTIRMA
DOI: 10.26650/IUITFD.950751

İst Tıp Fak Derg 2022 / J Ist Faculty Med 2022

FACTORS PREDICTING RESPONSE TO NEOADJUVANT 
CHEMOTHERAPY IN LOCALLY ADVANCED GASTRIC CANCER

LOKAL İLERİ MİDE KANSERİNDE NEOADJUVAN KEMOTERAPİYE YANITI ÖNGÖREN 
FAKTÖRLER

Emine YILDIRIM1 , Sibel BEKTAŞ2 , Sabin GÖKTAŞ AYDIN3 , Ahmet Muzaffer ER1 , İrem YANIK2 ,
Perihan Özkan GÜMÜŞKAYA4 , Barbaros Utku YILMAZ1 , Ahmet BİLİCİ3 , Mustafa ÖNCEL5 

1University of Health Sciences, Gaziosmanpasa Training and Research Hospital, Department of General Surgery, Istanbul, Turkey
2University of Health Sciences, Gaziosmanpasa Training and Research Hospital, Department of Pathology, Istanbul, Turkey
3 Medipol University, Faculty of Medicine, Department of Medical Oncology, Istanbul, Turkey
4University of Health Sciences, Prof. Dr. Cemil Tascioglu City Hospital, Department of Internal Medicine, Istanbul, Turkey 
5Medipol University, Faculty of Medicine, Department of General Surgery, Istanbul, Turkey

ORCID IDs of the authors: E.Y. 0000-0003-2733-402X; S.B. 0000-0003-0248-9869; S.G.A. 0000-0002-0077-6971;
A.M.E. 0000-0001-8578-1229; İ.Y. 0000-0001-6227-1189; P.Ö.G. 0000-0002-0838-9220; B.U.Y. 0000-0003-3352-4823;
A.B. 0000-0002-0443-6966; M.Ö. 0000-0003-2357-5387

Cite this article as: Yildirim E, Bektas S, Goktas Aydin S, Er AM, Yanik I, Gumuskaya PO, et al. Factors Predicting Response to 
neoadjuvant chemotherapy in locally advanced gastric cancer. J Ist Faculty Med 2022;85(1):41-50. doi: 10.26650/IUITFD.950751

ABSTRACT

Objective: In the treatment of local advanced gastric cancer 
(LAGC), it is recommended to start with neoadjuvant chemo-
therapy (NAC). Although the benefits of NAC have been shown, 
it is still not fully understood which patients respond better. The 
aim of this study was to investigate the effect of hematological 
and histopathological parameters on the response to chemo-
therapy.

Materials and Methods: A retrospective examination was made 
of 38 patients who underwent surgery for LAGC after receiving 
NAC. Evaluations were made by comparing the demographic 
characteristics, histopathological characteristics in an endoscop-
ic biopsy of the tumor, preoperative hemoglobin levels, and 
neutrophil-lymphocyte ratios with the postoperative patholog-
ical response to determine which tumor characteristics gave a 
better response. 

Results: In the postoperative histopathological evaluation, there 
was a pathological complete response to chemotherapy in two 
patients (6%), grade 1 in 9 patients (24%), grade 2 in 13 patients 
(34%), and grade 3 in 14 patients (36%). A statistically significant 
relationship was determined between the histopathological 
absence of perineural invasion and pathological complete re-
sponse (p=0.023). 

Conclusion: A relationship between perineural invasion and 
poor response to chemotherapy was determined. Although not 

ÖZET

Amaç: Lokal ileri mide kanserinde (LİMK) tedaviye neoadjuvan 
kemoterapi (NAK) ile başlanması önerilir. Ancak NAK’nin fayda-
ları gösterilmiş olsa da hangi hasta gurubunun tedaviye daha iyi 
yanıt verdiği tam olarak anlaşılamamıştır. Çalışmamızda hemato-
lojik ve histopatolojik parametrelerin kemoterapi yanıtı üzerine 
etkisi araştırılmıştır.

Yöntem ve Gereç: Bu çalışmada lokal ileri evre mide kanseri 
nedeni ile neoadjuvan kemoterapi görüp sonrasında ameliyat 
edilen 38 hasta retrospektif olarak incelendi. Ameliyat sonrası 
patolojik yanıt ile hastanın demografik özellikleri, tümörün en-
doskopik biyopsideki histopatolojik özellikleri, preoperatif he-
moglobin seviyesi, nötrofil lenfosit oranı karşılaştırılıp hangi özel-
likteki tümörlerin daha iyi yanıt verdiği değerlendirildi.

Bulgular: Ameliyat sonrası yapılan histopatolojik değerlendir-
mede 2 (%6) hastada patolojik tam yanıt, 9 (%24) hastada grade 
1 yanıt, 13 (%34) hastada grade 2 yanıt ve 14 hastada (%36) gra-
de 3 yanıt mevcuttu. Patolojik tam yanıt ile histopatolojik olarak 
perinöral invazyon olmaması istatistiksel olarak anlamlı ilişki gös-
terdi (p=0,023).

Sonuç: Çalışmamızda NAK alan LİMK’li hastalarda perinöral 
invazyon varlığının kemoterapiye kötü yanıt ile ilişkisi olduğu 
görülmüştür. Ayrıca lenfovaskular invazyon ve düşük grade mev-
cudiyetinde istatistiksel olarak anlamlı olmasa da kemoterapiye 
kötü yanıt gözlenmiştir.

Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Corresponding author/İletişim kurulacak yazar: opdreyildirim@gmail.com

Submitted/Başvuru: 11.06.2021 • Accepted/Kabul: 04.08.2021 • Published Online/Online Yayın: 04.01.2022 

https://orcid.org/0000-0003-2733-402X
https://orcid.org/0000-0003-0248-9869
https://orcid.org/0000-0002-0077-6971
https://orcid.org/0000-0001-8578-1229
https://orcid.org/0000-0001-6227-1189
https://orcid.org/0000-0002-0838-9220
https://orcid.org/0000-0003-3352-4823
https://orcid.org/0000-0002-0443-6966
https://orcid.org/0000-0003-2357-5387


42

Can neoadjuvant therapy efficacy be predicted in gastric cancer?
İstanbul Tıp Fakültesi Dergisi • J Ist Faculty Med 2022;85(1):41-50

INTRODUCTION

Gastric cancer is the fifth most commonly diagnosed 
cancer worldwide, and the third most common cause of 
cancer-related death (1). Although 5-year survival is >90% 
when determined at the early stage, approximately two-
thirds of patients are diagnosed at an advanced stage 
and survival decreases to <50% for these patients (2-4). 

The chance of a cure with surgery is high in early-stage 
gastric cancer, but it is recommended to start treatment 
of local advanced gastric cancer (LAGC) with neoadju-
vant chemotherapy (NAC). According to the National 
Comprehensive Cancer Network (NCCN) guidelines, 
NAC or neoadjuvant chemoradiotherapy is recommend-
ed for LAGC patients in any group at clinical grade ≥T2 
(5). The aim of NAC is to down-stage the tumor before 
resection, inhibit micrometastasis, increase the R0 re-
section rate and reduce the risk of recurrence and me-
tastasis. Tumors which are not suitable for resection can 
be shrunk with NAC to become suitable for operation. 
Consequently, while survival rates increase with NAC, the 
radical resection rate and the risk of postoperative recur-
rence and metastasis decrease (6, 7).

Many studies have been conducted to determine the fac-
tors affecting prognosis in operable gastric cancer, and 
the TNM grading system is accepted as the most import-
ant independent prognostic factor by the American Joint 
Committee on Cancer (AJCC) (8). In addition, the pres-
ence of lymph node metastasis without serosal involve-
ment, the extent of lymphatic spread, invasion depth, 
tumor macroscopic type, histological growth pattern, the 
presence of lymphovascular invasion (LVI), tumor region, 
grade, and resection type, and patient age have also 
been shown to have an effect on prognosis (9-11).

Although studies have shown that reaching pathologi-
cal complete response (pCR) with NAC provides a sur-
vival advantage in LAGC, there have been no studies 
investigating in which conditions there is an increase in 
pCR (12, 13). The pCR rate with neoadjuvant treatment 
in gastric and gastroesophageal junction cancers varies 
between 15% and 30%, and the chance of R0 resection 
has been reported to be 70-77% (14, 15). There are also 
studies showing an increase in survival with a partial re-
sponse even if pCR is not obtained (16). However, not all 
LAGCs benefit from NAC, and approximately 15% of pa-

tients show tumor progression (17). While NAC provides 
an improvement in prognosis for patients with increasing 
pCR and the chance of R0 resection, it may cause a delay 
in surgery and disease progression in the patient group 
who do not respond or have an insufficient response (13). 
The determination of the patient groups for which NAC is 
more effective will allow the selection of subgroups who 
will benefit from treatment and eliminate unwanted de-
lays for other groups, thereby providing more benefit to 
the prognosis of patients.

The aim of this study was to investigate the tumor char-
acteristics in gastric cancer that respond better to NAC. 

MATERIALS AND METHODS

Data collection
The study included 38 patients who received NAC at 
Medipol University Hospital and then underwent surgery 
at Medipol University Hospital and Gaziosmanpasa Train-
ing and Research Hospital between January 2015 and 
April 2019, reviewed retrospectively.

Approval for this study was granted from Gaziosman-
pasa Training and Research Hospital Ethics Committee 
for Clinical Studies (Date: 28.05.2020, No: 80). The study 
was performed in accordance with the Declaration of 
Helsinki.

The study inclusion criteria were as follows: 1) Histo-
pathological diagnosis of adenocarcinoma, and 2) A clin-
ical LAGC diagnosis (≥T2, Nany). Patients were excluded 
from the study if they had distant metastasis, and other 
exclusion criteria were as follows: 1) Non adenocarcino-
ma histology, 2) Emergency or palliative resection during 
treatment, 3) The patient refused to complete the neo-
adjuvant treatment, 4) There were contraindications for 
NAC and surgery, 5) A history of gastric surgery. 

Evaluation was made of 38 patients diagnosed with LAGC 
after the exclusion of 31 patients following further tests; 9 
were determined to have metastasis, 10 with bleeding, 
seven with partial obstruction, and five applied to have 
emergency surgery because of perforation. No patient 
abandoned treatment. All patients underwent preopera-
tive metastasis scanning, and before NAC, evaluation with 
gastroscopy and abdominal computed tomography (CT). 
All the patients were diagnosed with adenocarcinoma, and 
in seven patients there was signet ring cell differentiation. 

at a statistically significant level, there was also observed to be 

a poor response to chemotherapy in the presence of low grade 

and lymphovascular invasion.

Keywords: Local advanced gastric cancer, neoadjuvant chemo-

therapy response, pathological complete response, perineural 

invasion 

Anahtar Kelimeler: Lokal ileri mide kanseri, neoadjuvan kemo-
terapi yanıtı, patolojik tam yanıt, perinöral invazyon
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The majority of patients received chemotherapy with the 
FOLT protocol and the FOLFOX regimen was applied to 
only three patients. The data flow chart is shown in Figure 1.

Data were retrieved from the medical records of each 
patient in respect of medical history, age, sex, chemo-
therapy regimen of NAC, surgical method, and patholo-
gy results (e.g. histological type, tumor size, histological 
grade, perineural invasion (PNI), LVI and laboratory data.) 
The tumor size (T stage), lymph node status (N stage), 
presence of metastasis (M stage) and the American Joint 
Committee on Cancer (AJCC) stage for each patient 
were obtained from the cancer registry data (5). Tumor 

size was assessed in three groups as <4.5 cm, 4.5-8 cm 
and >8 cm (18). 

In histological evaluation, the data obtained from all 
patients were included in the statistics and histological 
type, grade, presence of perineural invasion, presence of 
lymphovascular invasion and human epidermal growth 
factor receptor 2 (HER 2) status were included in the eval-
uation. Both the WHO classification and the Lauren clas-
sification were used for histological evaluation. In the Lau-
ren classification, it was evaluated in 3 groups as diffuse 
intestinal and mixed type, as it was made in 1965 and is 
still ongoing. According to the WHO classification, it was 

Figure 1: The data flow chart
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graded in 3 groups as well-differentiated, moderately dif-
ferentiated and poorly differentiated (19, 20). In the HER 
2 scoring, 0 was accepted as no reaction in tumor cells or 
incomplete reaction in ≤10% of tumor cells, 1 as paleness 
in >10% of the tumor cells and incomplete membranous 
reaction that was difficult to differentiate, 2 as incomplete 
weak or moderate level membranous reaction in >10% of 
the tumor cells or a complete strong membranous reac-
tion in ≤10% of the tumor cells, and 3 as a uniform strong 
membranous reaction in >10% of the tumor cells. Scores 
0 and 1 were accepted as negative, Score 2 as suspected 
positive, and Score 3 as a positive reaction. Patients with 
Score 2 were then evaluated according to fluorescent in 
situ hybridization (FISH), and were included in the nega-
tive or positive group according to the results (21). 

Chemotherapy 
For neoadjuvant treatment, the patients were admin- 
istered the FLOT regimen (docetaxel (50 mg/m2), oxali- 
platin (85 mg/m2), and LV (200 mg/m2) with short-term 
infusional FU (2600 mg/m2 as a 24-hour infusion) or the 
FOLFOX regimen (oxaliplatin 85 mg/m2 IV + leucovorin 
400 mg/m2 IV + fluorouracil 400 mg/m2 IV bolus + fluoro-
uracil 2400 mg/m2 IV) (22, 23). 

Surgery
The surgical technique applied to all the patients was D2 
lymphadenectomy with curative total gastrectomy. D2 

lymph node dissection including the 1, 2, 3, 4, 5, 6, 7, 8a, 
9, 11p, 11d and 12 were performed so that at least 15 
lymph nodes were removed (24).

Assessment of chemotherapy response
Following retrospective collection of patient demograph-
ic data, such as age and gender, the radiological, gastro-
scopic, and histopathological findings before and after 
NAC were compared with the pathological response. 
In the histopathological examination, evaluations were 
made of tumor grade, differentiation, PNI, and LVI, and 
the presence of HER 2 and necrosis to determine which 
tumors with which characteristics benefited most from 
NAC. 

The College of American Pathologists Tumor Regres-
sion Grading (CAP-TRG) system was used to evaluate 
the response to NAC. Classification in this system is de-
fined as Grade 0: No viable cancer cells (complete re-
sponse); Grade 1: Single cells or small groups of cancer 
cells (moderate response); Grade 2: Residual cancer cells 
with evident tumor regression but more than single cells 
or rare small groups of cancer cells (minimal response); 
Grade 3: Minimal or no tumor killed or extensive residual 
cancer (poor response) (25). The response to treatment in 
the histopathology samples according to the CAP-TRG 
system is shown in Figure 2. 

Figure 2: The response rates to asses neoadjuvant chemotherapy according to the College 
of American Pathologists Tumor Regression Grading (CAP-TRG) A) CAP-TRG Grade 0 (pCR), 
B) CAP-TRG Grade 1, C) CAP-TRG Grade 2, D) CAP-TRG Grade 3 (H&E x 20).

https://www.uptodate.com/contents/docetaxel-drug-information?topicRef=2523&source=see_link
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All subsequent analyses were made after separating the 
patients into major response (grades 0 and 1) and minor 
response (grades 2 and 3) (26).

From the hemoglobin level in the routine blood tests 
performed one week before NAC, the neutrophil-lym-
phocyte rate (NLR) was calculated as the ratio of absolute 
neutrophil count to absolute lymphocyte count, and the 
correlation of NLR to response to NAC was evaluated. 

Clinical outcomes
Prognosis was analyzed with the disease-free survival rate 
(defined as the time elapsed between surgery with cura-
tive intent and reappearance of disease, either locally or 
distant in months) and the overall survival rate (defined 
as the time elapsed between surgery with curative intent 
and death due to disease in months).

Follow-up
In the first two years after surgery, patients were followed 
up regularly at three or four-month intervals and then ev-
ery six months in the third year, and annually thereafter. 
During the follow-up visits, patients underwent physical 
examination, complete blood tests, chest radiography 
and CT or magnetic resonance imaging (MRI) as clinically 
indicated. Upper gastrointestinal endoscopy was used to 
verify locoregional recurrence.

Statistical analysis
All statistical analyses were performed using the SPSS 
software (version 21.0; SPSS Inc., Chicago, IL, USA). Con-
formity of continuous variables to normal distribution was 
assessed with the Shapiro Wilk test. Normally distribut-
ed parametric data were presented as mean ± standard 
deviation (SD) values. In the comparison of variables 
showing normal distribution, according to the major and 
minor response groups, the Student’s t-test was used 
and for those not showing normal distribution, the Mann 
Whitney U-test. The Chi-square test and Fisher’s Exact 
test were applied in the analysis of categorical data. To 
determine variables with an effect on the groups, Logistic 
Regression Analysis was performed. The survival analysis 
was calculated using the Kaplan–Meier method, and the 
log-rank test was used for the univariate analysis. A value 
of p<0.05 was accepted as statistically significant. 

RESULTS

Evaluation was made of 38 patients diagnosed with 
LAGC. There was a PCR to chemotherapy in 2 (6%) pa-
tients, Grade 1 in 9 (24%) patients, Grade 2 in 13 (34%), 
and Grade 3 in 14 (36%). The relationships between the 
pathological response and the laboratory findings, de-
mographic and histopathological data are shown in Ta-
ble 1. 

When the statistical results were examined, a significant 

relationship between the presence of PNI and a poor 
response to NAC in univariate analysis (p=0.023) was 
observed. In logistic regression analysis, only the pres-
ence of PNI was found to be related to the absence of 
tumor regression (OR: 9.692;( CI 1.074-87.437); p=0.043). 
A large proportion of patients with a major response 
were Her 2 negative, high grade and without LVI, but this 
was not statistically meaningful (p>0.05). No statistically 
significant relationship was seen between hemoglobin 
levels and NLR and pathological response (p=0.625 and 
p=0.727, respectively). In patients with pCR, there was 
no PNI and LVI, and the tumor grade was high in these 
patients. There was regression in tumor size and the pos-
sibility of R0 resection was obtained in all patients. No re-
lationship was determined between major response and 
overall survival (OS), disease-free survival (DFS), metasta-
sis and recurrence (p>0.05). The follow-up periods, DFS, 
OS, metastasis, and mortality rates are shown in Table 2. 
No metastasis or mortality was seen in the patients with 
pathological complete response. The multivariate analy-
sis results are shown in Table 3. Overall survival according 
to histopathological response groups is summarized in 
Figure 3.

DISCUSSION

Significant changes have happened in oncological ther-
apy in recent years, and are reported to improve prog-
nosis, especially in local advanced stage tumors with 
neoadjuvant therapy (27). Neoadjuvant treatment of 
aggressive solid organ malignancies has many proven 
advantages. Early treatment of distant microscopic dis-
ease is provided with NAC, and shrinkage can occur in 
the tumor increasing resectability (28). There are publica-
tions in LAGC with NAC, there is an increase up to 30% 
in pCR and R0 resection up to 100%, although the com-
plete response rates are not high in most researches (16, 
29, 30). In this regard, it is important to determine which 
patients will be preferred by NAC. Factors affecting NAC 
response have been researched in our study for this pur-
pose. Our study assessed in which patient group the 
pathological response was better, and R0 resection could 
be done in all patients after NAC even if it was not pCR.

Shrinkage of the tumor to obtain R0 resection in patients 
diagnosed with LAGC has an effect on prognosis and 
facilitates surgery. In the MAGIC study, 503 patients di-
agnosed with ≥T2 stomach, gastroesophageal junction, 
and distal esophagus adenocarcinoma were random-
ized into two groups. One group had surgery only and 
the patients in the other group were given NAC, then 
operated on, and were subsequently administered adju-
vant chemotherapy. The results of that study showed that 
pCR was not obtained with NAC but the resected tumors 
were significantly smaller in size and less nodal metasta-
sis was determined. Although 58% of the patients could 
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Table 1: Summary of the demographic, histopathological and laboratory findings of the patients according to 
response

Major response
n (11)

Minor response
n (27)

Total
n (38) p value

mean±SD mean±SD mean±SD
Age (year) 62.41±10.54 58.52±11.84 59.65±11.48 0.356a

NAC_lf (109/L) 2.39±1.28 1.88±0.68 2.03±0.91 0.278a

NAC_nt (109/L) 4.68±2.63 5.04±2.42 4.94±2.46 0.751a

NLR 2.89±1.25 3.07±1.59 3.02±1.48 0.727a

HB (g/dl) 12.37±2 12.03±1.89 12.13±1.90 0.625b

 n % n % n % p value
Gender (%)

Male 10 90.9 21 77.8 31 81.6 0.648b

Female 1 9.1 6 22.2 7 18.4
Tumor localization

Proximal 2 18.2 6 22.2 8 21.1 0.852c

Distal 6 54.5 12 44.4 18 47.4
EGJ 3 27.3 9 33.3 12 31.6

Tumor size (cm)
<4.5 CM 7 63.6 11 40.7 18 47.4 0.427c 

4.5-8 CM 3 27.3 13 48.1 16 42.1
>8 CM 1 9.1 3 11.1 4 10.5

Stage
Stage 2a 1 9.1 0 0 1 2.6 0.174c

Stage 2b 0 0 4 14.8 4 10.5
Stage 3 8 72.7 21 77.8 29 76.3
Stage 4a 2 18.2 2 7.4 4 10.5

Lauren classification
Intestinal 3 27.3 9 33.3 12 31.6 0.644c

Diffuse 5 45.5 8 29.6 13 34.2
Mixed 3 27.3 19 0.37 13 34.2

Differentiation
Well-moderate 4 36.4 9 33.3 13 34.2 1.00b

Poorly 7 63.6 18 66.7 25 65.8
Grade

Low-moderate 2 18.2 11 40.7 13 34.2 0.268b

High 9 81.8 16 59.3 25 65.8
PNI

Absent 9 0.9 13 48.1 22 59.5 0.028b*
Present 1 0.1 14 51.9 15 40.5

LVI
Absent 7 0.7 9 33.3 16 43.2 0.067b

Present 3 0.3 18 66.7 21 56.8
HER 2

Absent 10 90.9 20 0.87 30 88.2 1.00b

 Present 1 9.1 3 0.13 4 11.8
a: Mann Whitney U test, b: Fisher Exact test, c: Chi-Square test, *: refers to the higher ratio (p<0.05).
SD: Standard deviation, NAC_lf: One week before NAC the lymphocyte ratio. NAC_nt: One week before NAC the neutrophil ratio,
NLR: neutrophil to lymphocyte ratio, HB: hemoglobin, EGJ: esophagogastric junction, HER 2: Human epidermal growth factor receptor-2, 
PNI: perineural invasion, LVI: lymphovascular invasion
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not complete treatment in the postoperative period, OS 
and DFS were better in the group that received chemo-
therapy (31). 

In a study by Ychou et al, 224 patients were randomized 
to surgery and NAC+adjuvant chemotherapy groups. 
The R0 resection rate was seen to increase with NAC, and 
there was an improvement in OS and DFS rates (32).

Although many studies have shown an increase in surviv-
al and R0 resection rates with neoadjuvant treatment in 
gastric cancer, as stated above, the factors affecting the 
increase in pathological response have not been exten-
sively investigated. There are few studies in the literature 
on this subject. Li et al investigated the effect of HER 2, 
Ki67 and p53 proteins on NAC response and concluded 
that Ki67 was an independent determinant of NAC effi-
cacy (33). In another study, HER 2 and p53 were found 
to be predictive factors of the response to neoadjuvant 

Table 3: Multivariate analysis

 B S.E. Wald Sig. Exp (B)
95% C.I.for EXP(B)

Lower Upper

NLR-categorical (>2.06) 0.142 0.837 0.029 0.866 1.152 0.224 5.939

PNI 1.659 1.206 1.891 0.169 5.254 0.494 55.899

LVI 1.107 0.925 1.434 0.231 3.026 0.494 18.527

Grade -1.019 0.987 1.065 0.302 0.361 0.052 2.500

Constant 1.613 0.619 6.796 0.009 5.016   

NLR: neutrophil to lymphocyte rate, PNI: perineural invasion, LVI: lymphovascular invasion, S.E.: standard error

Table 2: Follow up times of the patients, disease free survival (DFS), mean survival (OS) and findings of metastasis 
and death

 
 

Major response
n (11)

Minor response
n (27)

Total
n (38)

p value

mean±SD mean±SD mean±SD  

Follow-up (month) 18,45±10,73 20,15±13,54 19,66±12,67 0.899a 

DFS (month) 17.36±9.94 18.37±13.66 18.08±12.57 0.874a

n % n % n %  

Cancer-related death 1.00b

Absent 7 63.6 16 59.3 23 60.5

Present 4 36.4 11 40.7 15 39.5

Metastasis 0.720c

Absent 9 81.8 20 74.1 29 76.3

Present 2 18.2 7 25.9 9 23.7

Recurrence 1.00b

Absent 10 90.9 25 92.6 35 92.1

 Present 1 9.1 2 7.4 3 7.9
a: Mann Whitney U test, b: Fisher Exact test, c: Chi-Square test, DFS: Disease free survival
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Figure 3: Overall survival according to histopathological 
response groups
Survival time does not differ between minor and major response 
groups (p=0.876).
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chemotherapy with the FOLFOX regimen (34). The histo-
pathological factors predicting NAC response in LAGC 
were investigated in another study and the most import-
ant predictors affecting pathological response were re-
ported to be tumor differentiation and tumor size (35). In 
2017, Molina et al. examined histopathological parame-
ters predicting NAC response in LAGC, and found that 
LVI, PNI, and high grade were associated with a poor 
response to treatment. No relationship was determined 
between NAC response and age, gender, inflammatory 
reaction in the tumor, and desmoplasia (26). 

It is more difficult to obtain pCR in LAGC than in other 
solid organ tumors. The important question here is to 
determine which patients will have a better response to 
treatment. From the available data, it can be thought that 
there will be a better response to NAC in certain sub-
groups of gastric cancer. 

The results of the current study showed a relationship 
between major pathological response and the absence 
of PNI. Furthermore, although not statistically significant, 
there was a better response to NAC in patients without 
LVI. In contrast to findings in literature, a better clinical re-
sponse was observed in high grade tumors in the current 
study (26). However, no relationship was determined with 
age, gender, tumor localization, grade or size. 

There are studies in the literature that have shown that 
of the hematological parameters, NLR is correlated with 
the long-term results in lung, colorectal, pancreas and 
stomach cancers and that an increased NLR is predic-
tive of mortality. There are also studies that have shown 
an increase in lymphocyte count and an increase in an-
ti-cancer activity associated with lymphocyte-mediated 
antibodies, and therefore claimed a potential increase in 
pCR (36, 37). However, the effect of NLR on pathological 
response has only been evaluated in one study. In that 
study of breast cancer patients receiving neoadjuvant 
chemotherapy, an increase in pCR when NLR was <2.06 
(38-40) was determined.

When starting the current study, it was predicted that in 
addition to hemoglobin level and histopathological fea-
tures such as PNI, LVI, grade and differentiation, NLR, as 
an inflammatory indicator, would be a factor affecting 
NAC response, but no relationship was determined be-
tween NLR and pathological response. The lymphocyte 
count was higher in the patient group showing a major 
response, but this was not reflected in the NLR. Predictive 
importance of NLR could not be determined in this study. 
Nevertheless, it could be predictive of NAC response in 
stomach cancer and in other malignancies such as breast 
cancer and lung cancer, and there can be considered to 
be a need for re-evaluation in further studies with larger 
patient numbers. 

There were some limitations to this study, primarily that 
the endpoint was limited to pCR. The follow-up periods 
of the patients, OS and DFS were added to the study but 
long-term clinical results were not evaluated. As a limited 
number of patients were included in this study there is 
a need for further more extensive studies to reach sig-
nificant results. The same chemotherapy regime wasn’t 
applied to all of the patients. Although this did not affect 
the results , it can be assessed as a limitation. It is thought 
that with more robust evidence similar results will be ob-
tained and should be supported with studies that will de-
termine the parameters predicting NAC response. 

In conclusion, the results of this study demonstrated that 
PNI is a parameter predicting response to chemotherapy 
in LAGC patients receiving NAC. In the clinical evalua-
tion, the absence of LVI and high grade were correlated 
with good response. Given the fact that an increased 
lymphocyte count stimulates the immune response, and 
it has not been previously investigated as a factor with 
predictive value in gastric cancer, NLR was investigated 
as it can be easily calculated from routine blood tests in 
all patients at no extra cost, but it was not found to be 
statistically significant. However, further studies with a 
higher number of patients are needed for PNI and other 
parameters to be used in clinical practice.
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