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INTRODUCTION

Gastric carcinoma is a leading cause of  cancer globally which 
is responsible for over one million new cases in 2020 and an 
estimated 769,000 deaths (equating to one in every 13 deaths 
globally), ranking fifth for incidence and fourth for mortality 
worldwide.1 Men are twice commonly affected than women.1

India has a low incidence of  gastric cancer and it is the 
3rd most common cancer in males and 6th most common 
cancer in females.2 it is the second most common cause 
of  cancer related deaths among Indian men and women 
in the age between 15 and 44.3

Etiology of  gastric cancer includes  Helicobacter 
pylori  infection, diet and lifestyle, tobacco, alcohol and 
genetic susceptibility. The incidence of  gastric cancer in India 
is low compared to developed countries, though there are 
certain geographical areas (Southern part and north eastern 
states of  country) where the incidence is comparable to 
high-incidence areas of  world. Despite the large number 
of  patients being treated for gastric cancer, there are not 
sufficient publications discussing associated risk factors and 
outcomes in these patients.3

CD10 glycoprotein is a 100-kD metalloendopeptidase 
located on cell surface. It inactivates a variety of  
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biologically active extracellular matrix peptides involved 
in varied biological processes like tissue remodelling, 
embryogenesis, angiogenesis etc. CD10 is expressed by a 
variety of  normal cell types, including lymphoid precursor 
cells, germinal center B lymphocytes and epithelial cells of  
lung, intestine, kidney, breast, placenta and many others. It 
was initially identified as the common acute lymphoblastic 
leukemia antigen (CALLA) followed by detection of  
this determinant on early precursors of  B-cell line in 
bone marrow. Besides lymphoblastic leukemia and B-cell 
Non-Hodgkin lymphoma, CD10 expression has also 
been observed in cancers of  head and neck, lung, breast, 
prostate, testis, liver and colorectum.4 Studies have showed 
correlation between level of  CD10 expression and higher 
histological grade, larger tumor size, vascular invasion and 
overall survival rate in patients with solid tumors.5

Squamous cell carcinoma of  head and neck, follicular 
and papillary thyroid cancer, melanomas, and esophageal 
carcinoma are reported to show a high CD 10 expression, 
whereas cervical carcinoma, and adenocarcinoma of  
the gastrointestinal tract have shown a low expression 
of  CD10. These data highlights the use of  CD10 as a 
significant predictive factor for tumor aggressiveness, 
therapy response and overall survival.6

Tumors induce a stromal reaction or desmoplasia in the 
course of  its progression. Deregulated CD10 expression 
on epithelial cells as well as on surrounding stromal cells 
of  tumor may lead to cell microenvironment disruption 
and tumor progression.

The present study aims to evaluate the immunohistochemical 
expression of  CD10 in stromal cells of  primary gastric 
adenocarcinoma (GAC) and to correlate the expression 
with age, gender, histopathological features (tumor site, 
tumor grade, histologic sub type, depth of  invasion) and 
lymph node metastasis.

MATERIALS AND METHODS

This cross sectional study was performed at the department 
of  Pathology, Government Medical College, Thrissur, Kerala, 
India. 40 cases of  primary gastric adenocarcinoma diagnosed 
in gastrectomy specimens received in Pathology department 
during the study period (2018-2019) were included.

Inclusion criteria
1.	 All cases of  primary gastric adenocarcinoma in 

gastrectomy specimens
2.	 All clinicopathological data (Age, gender, tumor site, 

tumor grade, histologic subtype, depth of  invasion, 
lymph node status)

3.	 No neoadjuvant chemotherapy

Exclusion criteria
1.	 Gastrectomy performed after neoadjuvant chemotherapy
2.	 Non-carcinomatous gastric tumors
3.	 Gastric biopsies with a diagnosis of  adenocarcinoma
4.	 Secondary tumors

Methods
The gastrectomy specimens were fixed in 10% formalin. 
Appropriate sections were obtained from tumor, adjacent 
mucosa, the site of  maximum tumor invasion, resected 
margins and lymph nodes. Sections were then processed, 
paraffin embedded and stained with hematoxylin 
and eosin (H&E). Tumor site (fundus, body, greater 
curvature, lesser curvature, antrum, pylorus), tumor 
grade (well differentiated, moderately differentiated, 
poorly differentiated grades), histologic type (intestinal, 
diffuse, others), maximum depth of  invasion (T Stage) 
and lymph node metastasis (N Stage) were evaluated on 
all the specimens. A representative slide with advancing 
front of  the tumor tissue stained with hematoxylin and 
eosin and the corresponding paraffin block were selected 
in each case.

Immunohistochemistry
In all 40 cases, 3 to 4 microns fresh sections obtained from 
the paraffin block with advancing front of  the tumor tissue 
were taken on poly-L-lysine coated slides. These sections 
were subjected to immunohistochemistry (IHC) using 
mouse monoclonal antiCD10 antibody (Clone GM003) by 
following the manufacturer’s protocol. Tris-EDTA Buffer 
was used for antigen retrieval by multi epitope heat retrieval 
method. Incubation with CD10 primary antibody was done 
for 60 minutes. Poly Excel Horseradish peroxidase (HRP)/
Diaminobenzidine (DAB) detection system was used for 
staining. Lymph node section was used as positive control. 
Additional tumor section stained without primary antibody 
was used as negative control.

Evaluation of immunostaining
Percentages staining of  stromal cells were evaluated 
with 10% as cut off. Stromal cells with more than 10% 
membrane positivity were considered positive and those 
with less than 10% were taken as negative.

Statistical analysis
Correlation between CD10 expression of  stromal cells and 
histopathological factors was evaluated using the chi square 
test or Fischer’s exact test. P-values <0.05 were considered 
significant.

Ethics
The study was approved by Institutional Ethics Committee 
(B6-8772/2016/MCTCR).
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RESULTS

Out of  the 40 cases, 29 cases were males (72.5%) and 11 
were females (27.5%). The male to female ratio is 2.6:1 
(Figure 1).

The age of  the patients ranged from 39 years to 81 years. 
Majority of  the patients were in sixth and seventh decades of  
life followed by >70 years and <50 years of  age (Figure 2).

Tewnty-eight tumors were located in the antrum (70%), 10 
in the pylorus (25%) and 1 each in the cardia and greater 
curvature (2.5%). Half  of  the cases (n=20; 50%) had a 
tumor size of  <5cms and the rest of  the cases (n=20; 
50%), it was >5cms. (Range of  tumor size: 2.5 to 11cms) 
(Tables 1 and 2).

Among the 40 tumors, 16 (40%) were well differentiated 
grade, 12 cases each (30%) were moderately differentiated 
and poorly differentiated grades respectively (Table 3).

Histologically, 19 (47.5%) tumors had intestinal morphology, 
16 (40%) showed diffuse morphology and 3 of  them were 
mucinous adenocarcinomas (7.5%). One tumor (2.5%) 
showed papillary morphology, another one (2.5%) was an 
early gastric carcinoma.

The depth of  invasion (T Stage) was defined as:7
[T1 =Tumor invades the lamina propria, muscularis 
mucosae or submucosa

T2 = Tumor invades the muscularis propria
T3 =Tumor penetrates the sub serosal connective tissue 
without invasion of  the visceral peritoneum or adjacent 
structures
T4 =Tumor invades the serosa or adjacent structures]

In our study, 2  cases (5%) were in T1 stage, 5 tumors 
(12.5%) in T2 stage, 25 tumors (62.5%) in T3 stage and 
8 cases (20%) were in T4 stage.

There were 32 (80%) cases showing lymph node metastases 
and 8  (20%) cases without lymph node metastases (N0 
stage). Out of  these 32 tumors with lymph node metastasis, 
15 (37.5%) were in N1, 9 (22.5%) in N2 and 8 (20%) were 
in N3 stages.

Stromal CD10 Expression
Out of  40 tumors studied, 25 (62.5%) showed a positive 
CD10 expression in stromal cells (Figure  3). Remaining 
15 (37.5%) cases were negative (Table 4). No immunostaining 
was seen in the stromal cells of  adjacent normal tissue. We 
noted a parallel staining in the tumor epithelial cells in some 
cases, but it was cytoplasmic (not membranous).

Male
72.5%

Female
27.5%

Figure 1: Gender distribution of cases
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Figure 2: Age distribution of cases

Table 1: Distribution of cases according to site
Tumor site Frequency Percent
Antrum 28 70
Cardia 1 2.5
Greater curvature 1 2.5
Pylorus 10 25
Total 40 100

Table 2: Distribution of cases as per tumor size 
Tumor size (cm) Frequency Percent
≤ 5.0 20 50
>5 20 50
Total 40 100

Table 3: Distribution of cases according to 
tumor grade
Differentiation/Grade Frequency Percent
WD 16 40
MD 12 30
PD 12 30
Total 40 100

WD= well differentiated; MD=moderately differentiated; PD=poorly differentiated
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CD 10 versus Tumor Site
Of  the 28 tumors at antrum, CD10 expression was 
noted in 17 cases (68%) and 11 cases (73.3%) were CD10 
negative. One tumor (4%) each at cardia and greater 
curvature was CD10 positive. Among the 10 pylorus 
tumors, 6 (24%) were CD 10 positive and 4 (26.7%) were 
CD10 negative.

CD 10 versus Tumor Grade
There were 16 well differentiated tumors, of  which 8 (32%) 
were CD 10 positive and 8 (53.3%) were CD10 negative. In 
the 12 moderately differentiated tumors, 9 (36%) showed 
CD 10 positivity and 3 (20%) were CD10 negative. Out of  
the 12 poorly differentiated tumors, 8 (32%) were CD10 
positive and 4 (26.7%) were CD10 negative.

CD 10 versus T Stage (depth of invasion)
Out of  40 tumors, 33 (82.5%) tumors belonged to a high 
tumor stage of  T3 and T4. Among these, 23 (92%) were 
CD10 positive and 9 (66.7%) were CD10 negative. In the 
remaining 7  (17.5%) tumors which were in T1 and T2 
stages, 2  (8%) showed CD10 expression and 5  (33.3%) 
tumors did not.

CD 10 versus N stage
There were 32 (80%) cases showing lymph node metastases 
and 8  (20%) cases without lymph node metastases. 
Among the 32 node positive cases, 22 (88%) were CD10 
positive and 10 (66.7%) were CD10 negative. Of  the 8 N0 
stage cases, 3 (12%) cases showed CD10 expression and 
5 (33.3%) tumors were negative.

A p-value of  0.041 was noted with a significant correlation 
between stromal CD10 expression and T stage (depth of  
invasion) of  the tumor. There was no statistically significant 
correlation between CD10 expression and age, gender, 

tumor size and site, histologic grade, histologic subtype 
and N stage (Table 5).

DISCUSSION

The global cancer burden is expected to be 28.4 million 
cases in 2040, a 47% rise from 2020.1 Gastric carcinoma 
remains an important contributor to this burden. Recent 
notable findings are the increase in the incidence of  
stomach cancer (cardia and noncardia gastric cancers 
combined) among young adults (aged <50 years) in both 
low risk and high risk countries.1 Many of  the gastric 
cancers present at an advanced stage, with lymph node 
metastasis at diagnosis, which generally contributes to 
the poor outcome. Recent studies on cancer research is 
focusing on the newer prognostic markers and targeted 
therapies.

CD10 antigen is a surface zinc metalloendopeptidase 
and is expressed in various normal and tumor cells of  
lymphoid and non-lymphoid origin. Studies have shown 
that CD10 expression in intratumoral stromal cells may 
contribute to tumor progression in various cancers. 
When cancer cells invade and metastasize, the number of  
stromal cells increases. The CD10 positive stromal cells 
are present at the invasive front of  the tumor suggests 
the interaction between cancer cells and CD10-positive 
stromal cells. Most studies measured epithelial CD10 
expression by immunohistochemistry and cDNA array, 
but few studies measured stromal CD10 expression by 
immunohistochemistry.

Kadota K et al. reviewed tumor slides of  resected 
pathologic stage I lung adeno-carcinomas  and analyzed 
CD10 expression by IHC using tissue microarrays. They 
stated that in stage I lung adenocarcinoma, tumoral 
CD10 correlated with high-grade histology and was an 
independent predictor of  recurrence in intermediate-grade 
tumors.8

Bilalovic N. et al. concluded that CD10 expression in 
malignant melanoma is associated with tumor progression. 
They evaluated CD10 expression by IHC in tumor and 
stromal cells in 70 biopsies with primary and 28 with 
metastatic malignant melanomas.9

Louhichi T et al., studied CD10 expression by IHC in a 
series of  133 invasive breast carcinoma cases and they 
supported the role of  stromal CD10 expression in breast 
cancer progression and dissemination, and suggest a 
relationship with cancer stem cells.10

Utility of  CD10 as a significant predictive factor is 
suggested in different cancers like squamous cell carcinoma 

Figure  3: (a) Gastric adenocarcinoma, intestinal type (H&Ex400). 
(b) CD10 positivity in stromal cells (IHCx200)

Table 4: CD10 expression in Gastric 
adenocarcinoma
Stromal CD10 Frequency Percent
Positive 25 62.5
Negative 15 37.5
Total 40 100

ba
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of  head and neck, follicular papillary and papillary thyroid 
cancer, esophageal carcinoma, colonic carcinoma and 
cervical carcinoma.6 However, there are not much studies 
on CD10 expression in GAC.

In our study, stromal CD10 expression was analyzed by 
IHC on formalin fixed paraffin embedded sections. We 
noted a statistically significant correlation between depth of  
invasion (T stage) in GAC and CD10 expression. However, 
age, gender, tumor site, tumor grade and lymph node 
metastasis were not statistically related to CD10 expression 
in our study. In a similar study by Forooshani MK et al. 
a statistically significant correlation was detected between 
tumor stage and CD10 expression.11 This suggests that 
CD10 expression by stromal cells may play an important 
role in the pathogenesis of  gastric cancer and also that the 
proliferation of  CD10-positive stromal cells is part of  the 
mechanism of  invasion in gastric cancer.

Chinthakindi S.et al demonstrated a significant correlation 
between stromal CD10 expression and lymph nodal 
metastasis and no significant correlation with differentiation, 
invasion and TNM stage.12

Huang WB et al. have shown that stromal cells expressing 
CD10 may play an important role in gastric carcinogenesis. 
CD10 expression by stromal cells seems to promote invasion 
and metastasis of  differentiated gastric carcinoma.13

Carl MC Grath et al., provided strong evidence that CD10 
is upregulated in GAC and lymph node metastases and that 
the ability of  CD10 to degrade gastrointestinal peptides may 
play an important role in pathogenesis of  gastric carcinoma.14

Our study showed a significant correlation between stromal 
CD10 expression and depth of  invasion in GAC, which 
becomes important in the mechanism of  tumor invasion 
and metastasis, predicting a poor biological behavior. 

Future large cohort studies on the molecular basis of  CD10 
expression in stromal cancer interaction in GAC will be 
helpful to develop new therapeutic strategies.

CONCLUSION

Depth of  invasion (T stage) in gastric adenocarcinoma 
is having a significant correlation with stromal CD10 
expression. CD10 may be considered as a useful IHC 
surrogate to predict outcomes in GAC.
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