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Abstract
Background: Gastric cancer is the fifth most common 
cancer in the world. The stroma assumes a noteworthy part 
in the growth and progression of gastric carcinoma 
regardless of its epithelial nature. Accumulating data 
indicate that CD10 expression by stromal cells is involved 
in carcinogenesis. This study aimed to assess the 
immunohistochemical expression of CD10 in stromal cells 
of gastric adenocarcinoma and its association with some 
clinicopathological parameters. 
Materials and methods: This cross-sectional study was 
carried out at the Department of Pathology, Chittagong 
Medical College, from March 2021 to December 2022. A 
total of 50 cases of gastric adenocarcinoma, represented 
by formalin-fixed paraffin-embedded tissue blocks, were 
included in the study. Hematoxylin and Eosin (H&E)-
stained slides from each case were examined to assess the 
tumour grade, depth of invasion and nodal metastasis. 
Additionally, an immunohistochemical analysis was 
conducted to evaluate CD10 expression in the stromal 
cells of the tumour samples.
Results: CD10 expression in stromal cells was detected in 
64% of the cases. Furthermore, stromal CD10 expression 
showed a significant association with the depth of tumor 
invasion (p = 0.014). However, stromal CD10 expression 
had no significant association with age (p=0.434) sex 
(p=0.147) tumor type (p=0.375) histological grade 
(p=0.518) and nodal metastasis (p=0.092).
Conclusion: Present study and previous studies support 
that stromal CD10 expression may be regarded as a 
negative prognostic indicator for gastric adenocarcinoma.

Key words: CD10; Gastric adenocarcinoma; Immunohis-
tochemistry; Stroma.

Introduction
Gastric cancer remains one of the leading causes 
of cancer-related deaths worldwide, with gastric 
adenocarcinoma accounting for approximately 
90% of cases.1,2 In Bangladesh, gastric cancer 
ranks as the sixth most common cancer, with a 
prevalence rate of 6.21%. According to the latest 
World Health Organization (WHO) data published 
in 2020 gastric cancer deaths in Bangladesh 
reached 6,799 or 0.95% of total deaths.3 
The Tumor Microenvironment (TME) is essential 
in cancer progression and CD10, a cell surface 
metalloprotease, has been associated with 
modulating the TME in various cancers.4 CD10 
plays a role in breaking down biologically active 
Extracellular Matrix (ECM) peptides, which are 
involved in key processes such as tissue 
remodeling, embryonic development and 
angiogenesis. As a metalloprotease, CD10 
contributes to ECM degradation, thereby 
promoting tumor invasion and metastasis.4,5 This 
is particularly mediated by Cancer-Associated 
Fibroblasts (CAFs) in the stroma, promoting a 
pro-invasive microenvironment.6 CD10 processes 
peptides like endothelin-1 and may cleave 
chemokines or cytokines, which may enhance 
angiogenesis, cancer cell proliferation and aiding 
tumor immune evasion.4,5 Initially recognized as 
the common acute lymphoblastic leukemia 
antigen, CD10 was later identified on early B-cell 
precursors in the bone marrow. In addition to its 
presence in lymphoblastic leukemia and B-cell 
non-Hodgkin lymphoma, CD10 expression has 
also been detected in cancers affecting the head 
and neck, lungs, breast, prostate, testis, and 
colorectum.4,5,7-12

However, association between CD10-positive 
stromal cells and invasion and metastasis in 
gastric carcinoma have been studied less 
frequently and the findings were not in line. While 
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CD10 expression in stromal cell is generally 
associated with aggressive tumor behavior and 
poor prognosis in gastric adenocarcinoma, there is 
controversy due to inconsistent findings across 
studies.13-16 
Considering the prevailing controversy and 
shortage of study, especially in Bangladesh this 
study aimed to examine the expression of stromal 
CD10 in gastric adenocarcinoma and explore its 
correlation with various clinicopathological 
factors such as patient age, gender, tumour type, 
tumour grade, depth of invasion and lymph node 
status. The aim is to investigate how stromal 
CD10 expression may relate to these clinical and 
pathological characteristics in gastric 
adenocarcinoma, present study could contribute 
valuable knowledge that may lead to improved 
prognostic and therapeutic strategies for this 
challenging disease.

Materials and methods
This analytical cross-sectional study was 
conducted in the Pathology Department, 
Chittagong Medical College, Chattogram, 
Bangladesh, from March 2021 to December 2022. 
Fifty conveniently selected patients who were 
histopathologically diagnosed with gastric 
adenocarcinoma were included in this study. 
Patients with recurrent cases of gastric 
adenocarcinoma and those who had received 
chemo or radiotherapy for gastric adenocarcinoma 
were excluded.
Demographic and histopathological information 
were collected using a structured case record 
form. Tumors were graded into well-
differentiated, moderately differentiated and 
poorly differentiated adenocarcinoma. The gastric 
specimens after total or partial gastrectomy were 
received at reception fixed in 10% formalin and 
then sent for routine histopathological processing. 
Tissue processing was done following standard 
protocol. All the slides were stained with 
Hematoxylin and Eosin (H&E). Histopathological 
Examination was done for tumour sub-typing and 
grading. After evaluating histopathological 
diagnosis of the lesion, the paraffin embedded 
block of the samples which met the criteria of 
inclusion were collected to perform 
Immunohistochemical (IHC) staining.

IHC Examination: The most representative tumor 
tissue was chosen from each case and 3-5 m 
sections of formalin fixed paraffin embedded 
tissues were taken to poly-L-lysine coated slides. 
Then deparaffinization was done at hot air oven & 
xylene and rehydration with graded concentration 
of alcohol. Antigen retrieval was done by 
microwave and then the sections were stained 
with primary antibody against CD10 (monoclonal 
antibody, dilution 1:50, Dako, Denmark) for 30 
min. This method was carried out manually 
following the DAKO EnVisionTMstaining 
method and deparaffinized and hydrated. 
Membranous and cytoplasmic CD10 expression in 
stromal cells was evaluated. Cases with more than 
10% positivityin stromal cells were classified as 
positive (Figure 1) while those with less than 10% 
positivity were considered negative (Figure 2).

Figure 1 Photomicrograph showing Intestinal type GA, 
Grade III (×20)  CD10 expression: Positive (+)

Figure 2 Photomicrographshowing Intestinal type GA, 
Grade I (×20) CD10 expression: Negative (-)

Data were fed into SPSS Windows version 23.0 
for processing and analysis. Qualitative variables 
were expressed as frequency (Percentage) and 
compared between groups by Chi-square test. p 
value less that 0.05 was considered statistically 
significant.
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The study was approved by the Ethical Review 
Board of Chittagong Medical College (Memo No. 
CMC/PG/2022/824, Date: 16/04/2022). Informed 
written consent was obtained from the patient.

Results
The age ranged between 30 and 75 years in the 
present study. Out of a total of 50 cases, most of 
the cases 34(68%) belonged to the age group of 
>50 years, with a mean age of 56.98 ± 9.55 years, 
and 39 (78%) patients were male (Table I). About 
three quarter (74%) of the tumour were intestinal 
type and 40% tumors were poorly differentiated 
(Grade III) tumors. Out of 50 tumour, 10 (20%) 
tumor invades the muscularis propria, 34 (68%) 
tumor penetrates the sub serosal connective tissue 
without invasion of the visceral peritoneum or 
adjacent structures and rest of the 6 (12%) tumors 
invades the serosa or adjacent structures. There 
were 20 (40%) cases showing metastasesin lymph 
nodes and 30 (60%) cases without metastases in 
lymph nodes (N0 stage). Among 50 tumors 
studied, 32 (64%) showed a positive CD10 
expression in stromal cells (Table I).
Table I Tumor characteristics of the 50 cases of gastric 
adenocarcinoma 

Age group and sex of the patients had no 
significant association with CD10 expression in 
stromal cells. Among the intestinal type, 25 
(67.6%) were positive for CD10, whereas, among 
diffuse types 7 (53.8%) were positive for CD10 
immunoreactivity. However, the association 
between tumour type and stromal CD10 
immunoreactivity failed to reach significance 
(Table II). The association between tumor grade 
and stromal C10 immunoreactivity did not show 
any significant result (p=0.518). There were three 
Grade I tumors, of which 2 (66.7%) were CD 10 
positive and 1 (33.3%) were CD10 negative. In 
the 27 Grade II tumors, 9 (33.3%) showed CD 10 
positivity and 18 (66.7%) were CD10 negative. 
Out of the 20 Grade III tumors, 7 (35%) were 
CD10 positive and 13 (65%) were CD10 negative. 
Depth of invasion was significantly associated 
with stromal CD10 expression. Out of 10 tumour 
which invaded up to muscularis propria, only 3 
(30%) were CD10 positive and 7 (70%) were 
CD10 negative. Out of 34 tumour which invaded 
up to subserosa, 23 (67.6%) were CD10 positive 
and 11 (32.4%) were CD10 negative. Out of 6 
tumour which invaded up to serosa, all of them 
(100%) were CD10 positive. Proportion of the 
patients with nodal metastasis with stromal CD10 
positive immunoreactivity was higher than the 
patients without nodal metastasis (73.3% versus 
50%). However, the difference failed to reach 
statistical significance (p=0.092).

Table II Association amongstromal CD10 immunoreactivity 
and clinicopathological factors (n=50)

Chracteristics 	 Count	 Percent (%)

Age groups 	 	
≤50 years	 16	 32.0
	 >50 years	 34	 68.0
Sex 	 	
	 Male 	 39	 78.0
	 Female 	 11	 22.0
Histological type	 	
	 Intestinal 	 37	 74.0
	 Diffuse  	 13	 26.0
Tumor grade 	 	
	 Well- differentiated 	 3	 6.0
	 Moderately differentiated 	 12	 24.0
	 Poorly differentiated 	 20	 40.0
Depth of invasion	 	
	 Muscularis propria	 10	 20.0
	 Subserosa 	 34	 68.0
	 Serosa 	 6	 12.0
 Nodal metastases	 	
	 Present 	 20	 40.0
	 Absent 	 30	 60.0
CD10 expression	 	
	 Positive 	 32	 64.0
	 Negative 	 18	 36.0

Variables 	 CD10 immunoreactivity
	 Negative	 Positive	 p value*	

Age groups 	 	 	
≤50 years (n=16)	 7 (43.8)	 9 (56.3)	 0.434
>50 years (n=34)	 11 (32.4)	 23 (67.6)	

Sex 	 	 	
Male (n=39)	 12 (30.8)	 27 (69.2)	 0.147
Female (n=11)	 6 (54.5)	 5 (45.5)	
Tumour type	 	 	
Intestinal (n=37)	 12 (32.4)	 25 (67.6)	 0.375
Diffuse (n=13)	 6 (46.2)	 7 (53.8)	
Tumour grade 	 	 	
Grade I (n=3)	 2 (66.7)	 1 (33.3)	 0.518
Grade II (n=27)	 9 (33.3)	 18 (66.7)	
Grade III (n=20)	 7 (35.0)	 13 (65.0)
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Figure 3 Photomicrograph showing a. Intestinal type GA, 
Grade II, Invasion: Serosa, H&E (×20) b. Positive CD10 
expression(x40) c. Diffuse type GA, Grade III, Invasion: 
Subserosa, H&E (×20) d. Positive CD10 expression (x20)

Discussion
CD10 is a well-known metalloproteinase 
expressed by various cell types.17 Their release 
from stromal myofibroblasts in malignant tumors 
enhances the growth of cancer cells.18 In the 
present study, out of 50 tumors studied, 64% 
showed a positive CD10 expression in stromal 
cells and remaining 36% cases were negative for 
CD10 immunoreactivity. This result was similar to 
that found by Mohan et al. where 62.5% cases 
showed a positive CD10 expression in stromal 
cells.19 In contrast, other studies observed 
comparatively lower positivity rate (15%-
46%).13,14,16

Mean age of the patients was 52.3 years (SD ± 9.2 
years) and most of the patients (68%) were in 
more than 50 years age group. The age 
distribution agreed to the previous hospital-based 
study conducted in Bangladesh.20,21 Gastric cancer 
is more likely to be found in males, who account 
for approximately 60% of all gastric cancer 
diagnoses. It is also a cancer that is generally 
diagnosed more frequently with increasing age. 
The average age at diagnosis is 68.22 In the 
present study male outnumber female with a male 
to female ratio 3.5:1, which was also agreed with 
the local studies.20,21 Similar to the study of Aziz 
et al. CD10 expression was not associated with 
age and sex of the patients in the present study.16 
The present study demonstrated higher 
immunoreactivity of stromal CD10 in intestinal 
type than the diffuse types of gastric 
adenocarcinoma (67.6% versus 53.8%) without 
any statistical significance. Previous study by Aziz 
et al. found that among CD10 positive cases, 
91.6% were intestinal type, and 8.3% was a 
diffuse type, whereas, among negative cases, 
54.4% were intestinal type and 45.6% were 
diffuse type.16 Huang et al. found a statistically 
significant association between such immunoreactivity 
and tumor type, as he observed that most stromal 
CD10 positive tumors were of intestinal type.14 
Intestinal-type gastric adenocarcinoma arises from 
Helicobacter pylori-associated chronic gastritis 
that induces intestinal metaplasia. It undergoes 
dysplasia followed by carcinoma in situ and 
invasive carcinoma and chronic inflammation 
recruits bone marrow-derived myofibroblasts 
positive for CD10.23 In agreement with previous 
studies, the association between tumor grade and  

a

b

c

d

Variables 	 CD10 immunoreactivity
	 Negative	 Positive	 p value*	

Depth of invasion	 	 	
Muscularis Propria (n=10)	 7 (70.0)	 3 (30.0)	 0.014
Subserosa (n=34)	 11 (32.4)	 23 (67.6)	
Serosa (n=6)	 0 (0)	 6 (100.0)	
Nodal metastasis	 	 	
Absent (n=20)	 10 (50.0)	 10 (50.0)	 0.092
Present (n=30)	 8 (26.7)	 22 (73.3)	

Data were expresses as frequency (Percentage), 
*Chi-square test.
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stromal C10 immunoreactivity did not show any 
significant result in the current study.16,19,24 The 
positivity rate was 66.7%, 33.3% and 35%, 
respectively in Grade I, II, and III tumors. 
In the present study, depth of invasion was 
significantly associated with stromal CD10 
expression, which was similar to the study of 
Mohan and Krishnan, where a statistically 
significant correlation was observed between the 
depth of invasion in gastric adenocarcinoma and 
CD10 expression.19 In a similar study conducted 
by Jafarian et al. a significant association was 
found between tumor invasion and CD10 
expression.13 This indicates that CD10 expression 
in stromal cells may play a crucial role in the 
development of gastric cancer. Additionally, the 
proliferation of CD10-positive stromal cells 
appears to contribute to the invasion mechanism 
in gastric cancer. Research by Huang et al. has 
also demonstrated that stromal cells expressing 
CD10 may be involved in gastric carcinogenesis, 
suggesting that CD10 expression facilitates 
invasion and metastasis in differentiated gastric 
carcinoma.14 Proportion of the patients with nodal 
metastasis with stromal CD10 positive 
immunoreactivity was higher than the patients 
without nodal metastasis (73.3% versus 50%) in 
the present study. However, the difference failed 
to reach statistical significance. Similar to present 
study, although a majority (About 92%) of 
stromal CD10 positive samples had positive 
lymph nodes, this was not significant statistically 
because 85% of stromal CD10 negative cases had 
lymph nodes, in the study of Aziz et al. Sravan et 
al. demonstrated a significant correlation between 
stromal CD10 expression and lymph nodal 
metastasis.16,24 Compatible results about such 
association with lymphovascular invasion and 
lymph node status were found by Jafarian et al. 
Unlike the findings of this study, Huang et al. 
reported a significant correlation between stromal 
CD10 positivity and both lymphovascular 
invasion and nodal metastasis.13,14 Furthermore, 
another study analyzing 78 cases of gastric lesions 
identified a strong association between CD10 
expression and lymph node metastasis.25 The 
differences between the results of this research 
and previous studies may be attributed to various 
factors, such as sample size, fixation duration, 
antigen retrieval techniques, antibody type and 

scoring criteria.This study revealed a significant 
link between stromal CD10 expression and the 
depth of invasion in gastric adenocarcinoma. This 
finding highlights the role of CD10 in tumor 
invasion and metastasis, indicating a more 
aggressive biological behavior.Previously, Pan et 
al. demonstrated that peptide prodrugs enhanced 
the effectiveness of cytotoxic drugs.26 However, 
these prodrugs were susceptible to cleavage by 
peptidases, including CD10 found in the tumor 
microenvironment. Their findings suggested that 
inhibiting CD10 could improve the therapeutic 
index of these drugs. New cancer therapy to 
enhance the effect of already present cytotoxic 
drugs and medications to prevent gastric cancer in 
high-risk patients can be invented depending on 
the present research and future studies on the 
molecular basis of stromal–cancer interaction. 
High expressions of post-CD10 and pre-CD10 
were related to worse tumor regression grade in 
neoadjuvant chemotherapy in gastric carcinoma. 
CD10 expression has been associated with 
chemoresistance and overall survival, serving as a 
predictive biomarker for tumor regression and 
prognosis in patients with locally advanced gastric 
cancer.27 Therefore, the present study findings 
might add to the growing body of evidence, which 
could be applied to a new cancer therapy that 
blocks the induction of CD10-positive stromal 
cells in gastric cancer tissue. This approach may 
reduce the activities of the CD10-positive stromal 
cells, which accelerate tumor aggressiveness. 
Further studies on the molecular basis of CD10 
expression in stromal–cancer interaction will be 
required to pursue such new therapeutic strategies.

Limitations
Due to financial and time constraints study sample 
was taken from a single institute and sample size 
was relatively small which may not reflect the 
exact scenario of whole country.Information 
regarding distal metastasis could not be included 
due to lack of logistic support like PET scan, 
which could give more conclusive decision 
regarding prognostic significance of CD10. 
Stromal CD10 expression in other types of gastric 
tumours could not be assessed.

Conclusion
Stromal CD10 immunoreactivity was identified in 
64% of gastric adenocarcinoma cases, which was
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significantly correlated with the tumor depth of 
invasion. Stromal CD10 expression may serve as 
a promising target for evaluating the depth of 
invasion in gastric adenocarcinoma.
Recommendations
Due to the aggressive nature of gastric carcinoma, 
there is a necessity for a comprehensive study that 
can shed light on the role of CD10 expression in 
the advancement of gastric cancer. This large-
scale investigation could potentially provide 
valuable insights into the disease’s progression.
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