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ABSTRACT: Gastric adenocarcinomas (GAC) constitute a major problem in clinical practice, for which late 

diagnosis and heterogeneity contribute greatly to maintaining epidemiological mortality rates. One of the recent 
approaches related to the prognosis and therapy of GAC refers to the activation of an effective antitumor immune 
response, which is not fully known in terms of cellular substrate or interaction with the tumor parenchyma. In this 
study, we analyzed the chronic mononuclear inflammatory infiltrate in 125 primitive GAC, in relation to the classic 
histological parameters of tumor aggressiveness, based on a composite histological score (CHS) that took into 
account the distribution and density of the elements tracked. The results indicated significant differences, most GAC 
having a predominantly peritumoral infiltrate except for poorly cohesive signet ring cell carcinomas (PC-SRC) in 
which intratumoral elements predominated. Density and CHS were higher in PC-SRC GAC and MX-GAC (mixed), in 
high-grade, stage III tumors with vascular invasion. Although the pattern or density of inflammation in GAC does not 
necessarily reflect the orientation or antitumor efficacy of immune elements, the data obtained may be useful for the 
development of histological criteria to assist in stratifying patients for therapy. 
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Introduction 

Despite the improvement in the 

epidemiological trend in the last 30 years, 

gastric cancer remains in fifth place in terms of 

incidence and mortality today and continues to 

represent a challenge in oncological pathology 

[1]. 

The biological aggressiveness of gastric 

adenocarcinomas (GAC), which are the most 

common forms of gastric cancer, is reflected in 

the relatively rapid evolution of tumors and 

death rates worldwide, reflected in all age 

groups [2,3]. 

Also, late diagnosis and tumor heterogeneity 

seem to be directly related to the reserved 

prognosis of lesions [4]. 

However, in the last decade, targeted 

therapies on the mechanisms of tumor 

development have been approached and 

implemented, including for advanced forms of 

GAC, some of them addressing the host immune 

response in the sense of stimulating and 

inhibiting immune checkpoints [5]. 

In this context, immune elements in the 

tumor microenvironment or in contact with the 

tumor advancing edge appear to play an 

important role in regulating tumor growth, both 

directly and through the release of cytokine 

mediators, proteinases and membrane-

perforating agents through autocrine/paracrine 

mechanisms [6-8]. 

Studies investigating the pattern and 

distribution of immune inflammatory elements 

in GAC, in relation to histological prognostic 

parameters are rare and with relatively variable 

results. While some studies have indicated the 

association of immune inflammatory infiltrate 

with a better prognosis in GAC and in 

carcinomas in general, others have not identified 

this aspect [9-11]. 

Also, some authors have indicated the 

association of certain types of immune elements 

with a better physiological and therapeutic 

antitumor response, such as regulatory T 

lymphocytes or dendritic cells, some of which 

also have a preventive role for tumor initiation 

[10]. 

Along with chronic mononuclear elements, in 

GAC there is frequently a neutrophilic 

inflammatory substrate with dual anti- and 

protumorigenic effect, located both 

peritumorally and intratumorally [12], which 

must be taken into account in the sense of the 

existence of signaling mechanisms between the 

two inflammatory populations and through the 

secretion products. Thus, the mixed intratumoral 

and peritumoral inflammatory 

microenvironment, through composition, 

distribution and quantity, can influence tumor 

behavior, response to therapeutic agents and 

tumor development mechanisms, representing an 

area of interest, in the context of the need to 

improve the prognosis of GAC. 
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Objective 

In this study, we investigated the density and 

pattern of chronic inflammation in gastric 

adenocarcinomas in relation to tumor prognostic 

parameters, which may have an impact on the 

prognostic criteria of lesions. 

Methods 

In this study, 125 gastric adenocarcinomas 

(GAC) were analyzed, diagnosed within the 

Pathology Department of the Craiova County 

Emergency Clinical Hospital between  

2019-2023, in patients operated on in the 

Surgical Departments of the same hospital. 

The biological material was represented by 

total gastrectomy specimens, which were fixed 

in 10% neutral formalin for 24-36 hours and 

processed by the classical technique of paraffin 

embedding and standard staining with 

Hematoxylin-Eosin. The diagnosis of tumors 

was made based on the criteria developed by the 

World Health Organization for GAC [13]. 

The study aimed to quantify chronic 

inflammation associated with GAC in relation to 

the main prognostic parameters represented by 

tumor type, tumor grade and stage, and 

lymphovascular invasion (LVI). 

For the analysis of the associated chronic 

inflammatory infiltrate, descriptive evaluation 

was used, in the sense of the predominance of 

inflammatory elements at the intratumoral, 

peritumoral compartments or with balanced 

distribution (Mixed). The intratumoral 

compartment was designated any area within the 

tumor that was adjacent to other tumor areas at 

least at a distance of 200x, while the peritumoral 

compartment was designated any area outside 

the tumor at a distance of maximum 200x. 

For quantification, the most representative 

sections for the analyzed GAC were selected, 

avoiding areas of necrosis and normal 

submucosal follicular structures. Only chronic 

mononuclear inflammatory elements with a role 

in the immune response (lymphocytes, plasma 

cells, macrophages, histiocytes) were quantified, 

excluding from the evaluation areas with 

leukocyte infiltration present especially on the 

surface of the epithelium in the case of 

ulcerations or in areas of tumor necrosis. 

For qualitative and quantitative evaluation we 

used two scores, respectively the pattern score 

(PS) and the density score (DS). PS was 

designated as follows: score 1 (focal), score 

2 (diffuse compact), score 3 (diffuse with 

lymphoid follicles with/without germinal 

centers), taking into account the areas with the 

highest inflammatory infiltration. 

DS was designated: score 1 (weak- under 100 

inflammatory elements/400x),  

score 2 (moderate- 100-200 inflammatory 

elements/400x), score 3 (increased >200 

inflammatory elements/400x), for each case the 

richest 10 microscopic fields of 400x were 

analyzed, subsequently calculating the 

arithmetic mean. By multiplying the two scores 

(PS and DS) the composite histological score 

(CHS) was obtained, for which values 

1-3 were considered low, and values 4-9 high. 

Only cases without primary processing 

defects, without oncological treatments, anti-

inflammatory or local or systemic immune status 

modulators were included in the study. 

The acquisition and evaluation of the 

inflammatory infiltrate was performed with 

the Nikon Eclipse Ei-R microscope, with the 

KoPa Pro camera and software, by two 

pathologists, who in case of disagreement 

resumed the quantification until consensus was 

reached. 

Statistical analysis used SPSS  

12 (Statistical Package for the Social Sciences) 

and the chi-square (χ²)/Fisher comparison tests, 

values being considered significant for p<0.05 

and at the limit of significance for p<0.1. 

Results 

In this study, the 125 cases of gastric 

adenocarcinomas (GAC) belonged to a group of 

patients with a mean age of 66.6±11.2 years, 

tumors with tubular histological pattern (TGUC) 

being the most frequent (52%), followed by 

those with discohesive pattern (not otherwise 

specified-PC-NOS and signet ring cells-PC-

SRC) (25.6%), mixed (MX-GAC) and mucinous 

(MC-GAC) (12% and 10.4%). 

GAC were more frequently high-grade 

(50.4%), in tumor stage III (56%) and with 

lymphovascular invasion (LVI) present (60%). 

(Table 1). 

Table 1. Distribution of gastric adenocarcinomas 
in relation to the histopathological parameters 

analyzed. 

HP Parameter No. cases 

Histopathological type 

TGAC=65 

PC-NOS GAC=11 

PC-SRC GAC=21 

MX-GAC=15 

MC-GAC=13 

Tumor grade 
Low grade=62 

High grade=63 

Tumor stage I=7 
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II=40 

III=70 

IV=8 

Lymphovascular 

invasion (LVI) 

Present=75 

Absent=0 

TGAC: Tubular gastric adenocarcinoma; 

PC-NOS GAC: Poorly cohesive-no other 

specifications gastric adenocarcinoma; 

PC-SRC GAC: Poorly cohesive-signet ring cells 

gastric adenocarcinoma;  

MX-GAC: Mixed gastric adenocarcinoma;  

MC-GAC: Mucinous gastric adenocarcinoma. 
 

For the entire analyzed group, inflammatory 

elements predominated in the peritumoral 

compartment (56.8%), with a both pattern score 

(PS) and density score (DS) score of 

1.9 and a composite histological score (CHS) of 

3.7. 

In relation to the tumor type, inflammatory 

elements predominated at the peritumoral level, 

except for PC-SRC GAC in which they were 

mostly intratumoral. Mixed distribution was 

present in 35 cases (28%), especially in the case 

of TGAC and PC-SRC GAC, and the 

differences observed were statistically 

significant (Table 2, Figure 1A). 

Although inflammation predominated 

peritumorally regardless of the degree of 

differentiation, almost half of the low-grade 

GAC showed mixed or intratumoral 

predominance of immune elements, which was 

at the limit of statistical significance (Table 2, 

Figure 1B). 

Also, although the intratumoral and mixed 

response was more consistent in the case of 

tumor stages II/III, compared to I/IV, the 

differences were not significant in relation to 

tumor progression (Table 2, Figure 1C). 

Also, inflammation predominated 

peritumorally in relation to LVI, with non-

significant aspects, but in the absence of GAC 

invasion with intratumoral or mixed 

inflammatory infiltrate predominated (Table 2, 

Figure 1D). 

 

 

Figure 1. Distribution of inflammatory elements in tumor compartments in relation to tumor type (A), 
tumor grade (B), tumor stage (C) and lymphovascular invasion (D). 

 

Regarding the value of the scores analyzed 

in this study, we found some differences. The 

pattern scores (PS) indicated the predominance 

of the diffuse compact in TGAC, MX-GAC 

and PC-NOS GAC, of the one with lymphoid 

follicle formation in PC-SRC GAC and of the 

focal pattern in MC-GAC. 
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Table 2. Distribution, pattern and density of chronic inflammation in gastric adenocarcinomas. 

Parameters/ p value 
Distribution 

predominance 

p value 

(χ²/ Fisher tests) 

Composite 

histological score 

(CHS) 

p value 

(χ²/ Fisher tests) 

Histopathological 

type 

TGAC Peritumoral <0.001 3.2 

<0.001 
PC-NOS GAC Peritumoral 3.0 

PC-SRC GAC Intratumoral 6.1 

MX-GAC Peritumoral 4.6 

MC-GAC Peritumoral 1.8 

Tumor grade 
Low grade Peritumoral 0.082 2.7 

<0.001 
High grade Peritumoral 4.6 

Tumor stage 

I Peritumoral 0.946 2.4 

0.021 
II Peritumoral 3.6 

III Peritumoral 3.9 

IV Peritumoral 3.7 

Lymphovascular 

invasion (LVI) 

Present Peritumoral 0.215 4.2 
0.001 

Absent Peritumoral 3.0 

TGAC: Tubular gastric adenocarcinoma; PC-NOS GAC: Poorly cohesive–no other specifications gastric adenocarcinoma; 

PC-SRC GAC: Poorly cohesive-signet ring cells gastric adenocarcinoma; MX-GAC: Mixed gastric adenocarcinoma; 

MC-GAC: Mucinous gastric adenocarcinoma. 
 

The density score (DS) was predominantly 

moderate, except for MC-GAC where the 

density was weak; the increased density was 

more consistent in PC-SRC GAC. Thus, in 

terms of tumor type, the highest CHS values 

were recorded in PC-SRC GAC and MX-GAC 

(6.1 and 4.6), followed by TGAC and PC-NOC 

GAC (3.2 and 3.0) and MC-GAC (1.8)  

(Table 2, Figure 2A-D). 

 

 

Figure 2. Inflammatory immune infiltrate in GAC, HE staining, x100. 
A. Intratumoral compartment, follicular pattern, increased density, PC-SRC GAC; 

B. Peritumoral compartment, diffuse compact pattern, moderate density, PC-NOS GAC; 
C. Peritumoral compartment, diffuse compact pattern, moderate density, TGAC; 

D. Peritumoral compartment, focal pattern, weak density, MC-GAC. 
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Regarding tumor grade, although PS 

indicated a predominance of diffuse compact 

infiltrate in most GACs, the focal pattern was 

more frequent in low-grade GACs and that 

with lymphoid follicles in high-grade GACs. 

Also, DS indicated a moderate density in 

most cases, but with a higher frequency of 

weak density in low-grade GACs and 

increased in high-grade ones. Mean CHS were 

higher in high-grade tumors compared to  

low-grade ones (4.6 and 2.7) (Table 2). 

In relation to tumor stage, the most frequent 

PS were those with diffuse compact infiltrate, 

followed by focal and lymphoid follicles. DS 

indicated an increase in the density of 

inflammatory elements in stages II/III and a 

decrease in stage I/IV. Thus, CHS indicated 

the highest value in stage III (3.9) and the 

lowest in stage I (2.7) (Table 2). 

In the case of LVI, diffuse compact PS 

predominated, followed by those with 

lymphoid follicles, more frequent than in the 

case of GAC without invasion. Also, although 

moderate DS predominated in both categories, 

those with increased density were more 

frequent in the case of invasion. Final mean 

CHS were higher in the case of GAC with LVI 

compared to those that did not present invasion 

(4.2 and 3.0) (Table 2). 

Statistical analysis indicated significantly 

higher differences in CHS in PC-SRC GAC 

and MX-GAC (p<0.001, χ² test), high-grade 

(p<0.001, Fisher test), stage III (p=0.021, χ² 

test) and with LVI present (p=0.001, Fisher 

test) (Table 2, Figure 3A-D). 
 

 

Figure 3. Distribution of cases according to composite histological score (CHS) 
and tumor type (A), tumor grade (B), tumor stage (C) and lymphovascular invasion (D). 

 

Discussion 

The frequent association of GAC with 

Helicobacter pylori, which induces a mixed 

inflammatory response associated with the 

initiation of metaplastic, dysplastic and 

cancerous transformation of epithelial cells, 

designates a particular model of 

carcinogenesis, which is incompletely 

elucidated and which may have an impact on 

the prognosis of the lesions [14]. 

In this study, we found a distribution of 

mononuclear inflammatory elements, which 

presented variable patterns, respectively focal, 

diffuse or with the formation of lymphoid 

follicles and germinal centers, along with 
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different degrees of their density both 

intratumorally and peritumorally. Similar 

studies investigating GAC-associated 

lymphocytes indicated that both the density 

and the localization of immune elements are 

relevant in these tumors, suggesting a 

differentiated therapeutic management [15,16]. 

In our study, most GAC, except PC-SRC, 

presented a predominantly peritumoral 

distribution of inflammatory elements, with a 

mixed distribution being consistent in TGAC 

and an intratumoral/mixed distribution in low-

grade GAC and those in stages II/III. Most 

studies have investigated the distribution of 

inflammatory elements using immunomarkers. 

Thus, in the study conducted by Soeratram 

TTD et al. the authors indicated a 

predominantly peritumoral distribution of T 

lymphocytes in intestinal-type gastric 

carcinomas and intratumoral in the case of 

diffuse and mixed types [16]. 

The distribution of immune elements also 

seems significant in other types of carcinomas, 

such as pancreatic ductal adenocarcinoma 

where only intratumoral lymphocytes are 

associated with a better prognosis, while the 

peritumoral compartment has no relationship 

with the survival rate [17]. 

Also, in breast carcinomas, tumor-

infiltrating lymphocytes (TILs), which 

constitute a histological parameter that is 

reported, although correlations of intra- or 

peritumoral distribution of these elements with 

clinical parameters are not described, the 

peritumoral compartment seems to be linked to 

better survival and response to treatment, 

especially in triple-negative lesions [18].  

However, massive tumor lymphocytic 

infiltration is not always associated with a 

good response to immunotherapy or 

chemotherapy, as is the case in ovarian 

carcinomas [19]. 

Intra- or peritumoral inflammatory response 

also appears to be important in rectal 

carcinomas, since its absence in both 

compartments is associated with a poor 

prognosis [19]. 

In contrast, in clear cell renal cell 

carcinoma, immune-excluded tumors have a 

higher survival rate and reduced metastasis, 

and peritumoral infiltration is associated with a 

poor prognosis [20]. 

As such, the distribution patterns of 

immune elements and their significance are 

highly variable in carcinomas, suggesting that 

this histological parameter should be 

interpreted in the context of location and 

probably other clinical, histological, and 

molecular features. 

The density of immune elements and 

composite histology scores obtained in this 

study were generally moderate, but 

significantly higher in PC-SRC GAC and  

MX-GAC, in high-grade, stage II/III and 

vascular invasion. There are studies in the 

literature that have indicated the association of 

an increased density of T lymphocytes in the 

tumor compartments of GAC with a longer 

survival, lower stage and less lymph node 

metastasis [16]. 

In a recent meta-analysis, Cao X et al. 

indicated a higher survival and a better 

prognosis in the case of an increased density of 

infiltrating lymphocytes intratumorally and in 

the resection margins of GAC, but subject to 

incomplete or non-existent results to support 

the general aspect described [21]. 

In other locations of carcinomas, although 

the increased density of immune elements 

seems to be associated with a better prognosis, 

the aspects are not generally valid [17,20]. 

On the other hand, there are numerous 

studies that have indicated the dual anti- and 

pro-tumor role of inflammatory elements in 

general and immune elements in particular. 

Thus, lymphocytes have an anti-tumor 

cytolytic role, but by releasing proteases and 

other pro-tumor growth factors they can also 

favor the growth and development of cancers 

[8,22]. 

Also, due to functional plasticity, 

macrophages have a dual anti- and pro-tumor 

role, with classical or alternative activation, the 

latter being linked to the inhibition of the 

immune response and tumor promotion [23]. 

Last but not least, neutrophils that can 

participate in a chronic inflammatory climate 

of GAC play a dual role in tumor evolution 

[12]. 

Moreover, the neutrophil/lymphocyte ratio 

is an independent prognostic factor in gastric 

cancer, the consequences of neutrophilia and 

lymphopenia being represented by tumor 

development and progression, since the 

majority role of neutrophils is pro-tumor, and 

that of lymphocytes is the opposite [22]. 

At the same time, the presence of tertiary 

lymphoid structures, such as lymphoid 

aggregates with or without germinal centers, 

containing T and B lymphocytes, 

macrophages, and dendritic cells, which we 

also identified in this study, have an important 
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role in antitumor immunity, and at least 

theoretically should be associated with an 

efficient and superior immune response to 

other forms of mononuclear infiltration [24]. 

However, the immune response seems to be 

dependent on other histological features of 

GAC, suggesting the possibility of a 

bidirectional modulation of the immune and 

epithelial phenotype. 

The limits of this study are further related to 

tumor heterogeneity, which is relatively 

difficult to quantify at the level of the entire 

tumor, to the histological identification of 

different types of immune elements, and to the 

composition of tertiary lymphoid structures. 

In this context, as well as the data obtained 

and the results in the literature, it can be said 

that the density and pattern of the immune 

infiltrate are not absolutely related to the 

response of GAC to therapy and the prognosis 

of the patients. It is clear that the success of the 

effective activation of the immune system is 

dependent on the status of PD-L1 

(Programmed Death-Ligand 1), Her2/neu 

(Human Epidermal Growth Factor Receptor 2), 

microsatellite instability/deficient mismatch 

repair (dMMR) and not only on the pattern or 

density of infiltration with tumor immune 

elements. Thus, with the individual 

personalized therapy of GAC remaining a 

basic principle, in-depth studies are needed on 

the histological and molecular significance of 

the immune infiltrate, which can establish the 

criteria for selecting tumors for effective 

therapy, also dependent on the native tumor 

histological aspects. 

Conclusions 

The immune inflammatory infiltrate in both 

tumor compartments of GAC shows 

differences in distribution, pattern and density, 

which may form the basis of future criteria for 

stratifying patient prognosis. 

In this study, histological parameters of 

tumor aggressiveness were associated with a 

high score of infiltration with immune 

elements. 

The relationship of inflammatory infiltrate 

with histological parameters of GAC, should 

be interpreted together with the molecular 

immunoprofile for targeted therapy and may 

refine the decision to interfere with different 

mechanisms of tumor progression. 
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