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Background & Objective: Since early detection increases survival rates, colorectal
carcinoma (CRC) is a major concern for researchers. CD10 is a cell membrane-bound
metalloproteinase involved in carcinogenesis. Studies have associated it with the
progression of CRC to advanced stages, metastasis, and venous invasions. We aimed
to evaluate the immunohistochemical expression of CD10 in the tumor and stromal
cells of colorectal adenoma and CRC and its correlation with the pathological
prognostic factors.

Methods: This cross-sectional study was conducted on radical resection specimens of CRC
and polypectomy specimens of the colorectal adenomas received for routine
histopathological evaluation in the Department of Pathology, Ramaiah Medical College and
Hospitals, Bengaluru, from March 2021 to October 2022. Tumor morphology was examined
by light microscopy, and CD10 expression was evaluated by immunohistochemistry.
Descriptive statistics in terms of percentage and Chi-square test/ Fisher exact tests were used
for the statistical analysis.

Results: The study includes 46 cases of adenomas and CRCs each. Stromal CD10
expression was significantly higher in the carcinomas (63.4%) than in the adenomas
(41.3%). Proliferative CRCs showed a significantly higher tumoral CD10 expression.
The increase in the stromal CD10 expression in CRCs with increasing grades was found
to be statistically significant. No significant association was seen between CDI10
expression and other factors.

Conclusion: The results indicate a potential role of CD10 in the adenoma-carcinoma
sequence. The significant increase in proliferating and high-grade CRCs suggests that
CD10 could prove to be a potential biomarker for aggressiveness and also a therapeutic
target in CRCs.
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Introduction

Cancer, as one of the most dreaded diseases in the
world, is responsible for nearly 30% of deaths from
non-communicable diseases in recent years. Colorectal
cancer (CRC), which ranks 3rd among the most
common cancers in the world, is also the 2nd leading
cause of cancer death (1). A marked increase in the
incidence of CRC has been observed in recent times,
especially in younger age groups of developed
countries (2-4). However, it is to be noted that in
countries with high human development indexes, such
as Australia, Canada, the UK, and the USA, incidence
rates of CRC have either decreased or at least stabilized
in the past few years. However, this is mainly attributed
to sophisticated healthcare systems with well-
developed carly detection programs (5,6). It can be
emphasized that early detection increases survival rates
(7,8). Hence, more studies focusing on early detection,
pathogenesis, and prognostic markers are a pressing
priority in healthcare research (9,10). The tumor cells,
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or stromal cells, influenced by tumor cells, secrete
factors that can disrupt the interaction between normal
epithelial cells and stromal cells. Matrix
metalloproteinase (MMP) is one such factor and plays
an important role in tumor progression (11). A cluster
of differentiation 10 (CD10), also known as neprilysin
or common acute lymphoblastic leukemia antigen
(CALLA), is an MMP and a cell membrane-bound
zinc-dependent endopeptidase which is normally
expressed in the small bowel and in a variety of cells,
including  prostate, kidney, adrenal glands,
endometrium and lung (12,13). It is expressed in early
lymphoid progenitor stages and was first identified on
blast cells of ALL (Acute lymphoblastic leukemia)
(12). It has also been known to exhibit deranged
expression during the development of many tumors
like breast carcinoma, where it has been associated
with poor prognosis (13). Several studies have detected
its expression in CRC in recent years. Investigations
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have associated this marker with the progression of
CRC to more advanced stages, metastasis, and venous
invasion in patients (14,15). Further similar studies are
warranted to validate the association. Here, we aim to
study the expression of CD10 in CRC, which appears
to be useful from a diagnostic point of view and can
potentially be a prognostic marker.

Materials and Methods

This cross-sectional study was conducted on radical
resection specimens of colorectal carcinoma and
polypectomy specimens of colorectal adenomas
received in the department of pathology for routine
histopathological evaluation from the departments of
surgery, surgical oncology and gastroenterology,
Ramaiah Medical College and Hospitals, Bengaluru,
Karnataka, India. A total of 92 cases of colonic
neoplasms were evaluated between March 2021 and
October 2022 after obtaining informed consent from
the patients. Out of these, 46 cases were adenomas, and
46 cases were adenocarcinomas.

Radical resection specimens of carcinomas and
polypectomy specimens of adenomas from patients of
>18 years were included in the study. Cases where only
biopsy, endoscopic mucosal resection, or polypectomy
were performed for carcinomas, and those with
extensive tumor necrosis without sufficient viable
tumor cells were excluded.

Histologic Examination

The polypectomy specimens and resection
specimens of CRCs were received in the Pathology
Department in 10% formalin. In every case, the
standard protocol for surgical grossing of resected
specimens was followed. For CRCs, the samples were
processed as per standard protocol; paraffin-embedded
tissue blocks were cut and stained by hematoxylin and
eosin (H & E), which were studied and staged
according to American Joint Committee on Cancer, 8th

Table 1. Histopathological features of the carcinomas

Features

Non-proliferative
Proliferative
Adenocarcinoma NOS

Gross appearance

edition, 2017. For adenomas, the H&E-stained slides
were evaluated for low and high-grade dysplasia and
classified accordingly.

Processing for Inmunohistochemistry

Immunohistochemical detection of CD10 protein
was done on sections cut from paraffin blocks of tumor
tissue and appropriate control tissue taken on a glass
slide coated with an adhesive (poly L lysine). The
technique for IHC included antigen retrieval in citrate
buffer in a microwave oven, blocking endogenous
peroxidase with 3% hydrogen peroxide, incubating with
primary mouse monoclonal antibodies against CD10
protein, linking with rabbit anti-mouse secondary
antibody, enzyme labeling with streptavidin-horseradish
peroxidase, developing chromogen with
diaminobenzidine (DAB) and counterstaining with
hematoxylin. Positive CDI10 expression in tumor
epithelial cells (tCD10) was defined as the presence of
fine to coarse cytoplasmic and/or membranous staining
in 10% or more of cells (11,16). The intensity of stromal
CD10 expression (sCD10) was graded according to a 4-
point scale based on the percentage of positive cells: 0
(negative; < 10% positive cells), 1+ (10% to 25% of
positive cells), 2+ (26% to 50% of positive cells) and 3+
(>50% of positive cells). For statistical analysis, the
cases were divided into negative groups (grades 0 and 1)
and positive groups (grades 2 and 3) (11,16).

Statistical Analysis

Descriptive statistics of CD10 expression were
analyzed and summarized in terms of percentage. The
Chi-square test was used to find the association
between CDI10 expression and histological grade,
depth of tumor invasion, nodal metastasis, and stage.
Differences in the proportion of CDI10 expression
between adenomas and CRCs were tested for statistical
significance by chi-square test/ Fisher exact test.

Frequency (Percentage
28 (60.87%)
18 (39.13%)
41 (89.13%)

Histological type Mucinous Adenocarcinoma 3 (6.52%)
Signet ring cell carcinoma 2 (4.35%)
17 (36.95%)
pT stage 22 (47.83%)
7 (15.22%)
Adenocarcinoma 41 (89.13%)
Histological type Mucinous adenocarcinoma 3 (6.52%)
Signet ring cell carcinoma 2 (4.35%)
Grade I 15 (32.61%)
Histological grade Grade II 20 (43.48%)
Grade IIT 11 (23.91%)
Positive 23 (50%)
Lymph node status Negative 23 (50%)

11 (23.91%)

Stage 11 11 (23.91%)
TNM Stage Stage 111 20 (43.48%)
Stage IV 4 (8.70%)
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Results

The present study comprised 46 cases of adenoma significant (P=0.037), as shown in Table 2. The
and 46 cases of carcinoma. The mean patient age of correlation of CDI10 expressions with various
adenoma cases was 55.5 years, with majority of the clinicopathological factors is depicted in Table 3.
cases occurring in the 6th decade and a male:female CD10 expression with respect to age and sex was not
ratio of 1.70. Out of the 46 adenoma cases, 37 were of statistically significant. Proliferative CRCs showed a
low-grade dysplasia, and 13 were of high-grade significantly (P=0.034) higher tCDI10 expression
dysplasia. They exhibited various histopathological (53.57%) compared to the non-proliferative CRCs
patterns, such as tubular (82.6%), villous (2.17%), (22.22%). Expression of sCD10 and tCD10 expression
tubulovillous (10.87%), and sessile serrated (4.36%). showed no significant association with pT stage.
The carcinoma cases had a mean age of 55.78 years However, an increase in sCD10 expression was seen
with a male:female ratio of 1.55. Other with the advancing pT stage. sCDI0 expression
clinicopathological features of the carcinoma cases are increased significantly with the increasing grades of
depicted in Table 1. Although a higher sCD10 and CRCs (P=0.002). No significant association was seen
tCD10 expression were observed in high-grade with tCD10 expression in relation to the histological
adenomas than in low-grade adenomas, it was not grade or lymph node status. However, a higher sCD10
statistically significant. The expression of sCD10 and and tCD10 expression were observed in the cases with
tCD10 expression was found to be higher in the positive lymph node status. Although the findings were
carcinoma group as compared to the adenoma group. not statistically significant, advanced-stage CRCs
sCD10 expression of 41.3% in adenomas increased to (Stage III and IV) had higher sCD10 and tCD10
63.4% in carcinomas, which was statistically expression than early-stage CRCs (Stage I and II).

Table 2. Comparison of sCD10 and tCD10 expression between the adenomas and CRCs

| Numberofcases | Positive, n (%

n sCD10 tCD10
Adenoma 46 19 (41.3%)* 12 (26.1%)
Carcinoma 46 29 (63.0%)* 19 (41.3%)

Table 3. Expression of sCD10 and tCD10 in relation to the various pathological prognostic factors

| Numberofcases | Positive, n (%)

n sCD10 tCD10
Age <45 12 7 (58.3%) 6 (50%)
>45 34 22 (64.7%) 19 (41.3%)
Sex Male 28 18 (64.3%) 10 (35.7%)
Female 18 11 (61.1%) 9 (50.0%)
Gross Non-proliferative 18 11 (61.1%) 4 (22.22%)*
appearance Proliferative 28 18 (64.3%) 15 (53.57%)*
pT2 17 10 (58.8%) 7 (41.2%)
gl?::;ot;f pT3 22 14 (63.6%) 10 (45.5%)
pT4 7 5(71.4%) 2 (28.6%)
Grade I 11 4 (26.7%)* 8 (53.3%)
Grade Grade I1 4 16 (80.0%)* 12 (60.0%)
Grade III 2 9 (81.8%)* 8 (72.7%)
Positive 23 13 (56.5%) 9 (39.1%)
Lymph node status Negative 23 16 (69.6%) 10 (43.5%)
Stage Early stage 23 12 (56.5%) 8 (39.1%)
Advance stage 23 17 (69.6%) 11 (43.5%)

*P<0.05

Table 4. Comparison of CD10 expression and it’s prognostic value in the various studies

expression expression

CD10 expression was found to be higher in CRC as compared to precursor

Jang et al. (2) 88% 44% lesions <0.05
Magadhi et al. (4) 49.15% - No statistically significant correlation with any prognostic factors >0.05
Khairy et al. (6) 579 30% Higher tCD10 expression from low—grade to high-grade adenoma and 0.02
carcinoma
Ogawa et al. (9) 79.4% - Higher sCD10 expression in invasive lesions <0.0001
Yao et al. (12) - 31.58% CD10 expression was significantly higher in CRCs with liver metastasis <0.01
Hirano et al. (13) ) 59.41% Higher CD10 expression was seen in CRCg with high-grade atypia than low- 001
grade atypia
Roposo et al. (14) 88% 88% Higher tCD10 expression in CRCs with positive lymph node status 0.001
Berneacsl; etal - 22.51% CD10 was not significantly associated with lymph node metastasis 0.33
Current study 63% 41.3% sCD10 expression is significantly higher in carcinoma than in adenoma 0.037
*P<0.05
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Discussion

The current study, the CD10 marker was targeted
for immunohistochemical analysis to determine its role
in cancer progression and prognosis. It plays an
important role in carcinogenesis by releasing bioactive
molecules that stimulate invasion, inhibition of
apoptosis, extracellular matrix degradation, immune
response modulation, and promotion of angiogenesis
(16-18). Important pathological prognostic factors
determined the correlation of CD10 expression (19-
21). In the present study, both sCDI10 and tCDI0
expression was found to be higher in the high-grade
adenomas as compared to the low-grade adenomas, and
further, the expression was seen to be highest in the
adenocarcinoma group. The significant increase
observed in sCDI10 expression from adenoma to
carcinoma suggests that CD10 has an important role in
colorectal tumorigenesis and the transition sequence
from adenoma to adenocarcinoma. This result is in
concordance with that of Jang et al., Magadhi et al.,
Wang et al., Khairy et al., Iwase et al., Ogawa et al.,
and Koga ef al., who reported CD10 expression more
frequently in invasive phenotype rather than adenomas
(11,13,16,22-25). This supports the involvement of
CD10 in progression and carcinogenesis of colorectal
carcinoma. In present study the correlation of sCD10
and tCD10 expression in age groups of people <45
years of age and people >45 years of age were not
statistically significant. Khanh ef @l in 2011 and
Khairy et al. in 2015 also observed no significant
correlation of CD10 expression with age of the patients
in their studies (16,26). In present study, the sCD10
and tCD10 expression was not found to be significantly
correlating with gender which was found to be in
concordance with the findings by Khairy ef al. and was
in contrast to the findings by Jang et al (11,16).
However, the sCD10 expression was found to be
higher in males than females in the present study, and
it was in agreement with the findings of Jang et al.,
Khairy et al., and Khanh et al., whereas findings by
Iwase et al. in contrast to others (11, 16, 23, 26). The
tCD10 expression was lower in males than females,
which was inconsistent with the findings of other
studies (11, 16,26, 27). It is probably due to differences
in sample size and Male:Female ratio in their study
group. Both sCD10 and tCD10 expression were higher
in proliferative carcinomas than non-proliferative ones.
The increase in tCD10 expression among the
proliferative carcinomas compared to non-proliferative
carcinomas was found to be statistically significant in
the present study, which was in concordance with
findings by Hirano et al., Oliveira et al. and Foda et al.,
who also observed similar results (14,28,29). In
contrast, Koga et al. found higher tCD10 expression in
non-proliferative than proliferative carcinomas (25).
This difference in findings might be due to differences
in sample sizes and differences in proportions of
proliferative and non-proliferative CRCs in the study.
sCD10 expression was found to increase gradually as
the depth of the tumor progressed. Magadhi et al.,
Khairy et al., and Khanh et al. showed similar findings
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in their studies (13,16,26). tCD10 expression was
found to be low in pT4 as compared to pT2 and pT3
cases in the present study. Jang et al., Khanh et al. and
Khairy et al. observed a decreasing expression of
tCD10 with increasing grades. These findings may
suggest a role of tCD10 in invasive potential in early
CRC. However, there was no statistically significant
association of sCD10 and tCD10 expression with depth
of invasion (pT stage). In present study, we observed
an increase in both sCD10 and tCD10 expression in
cases with lymph node metastasis which was not
statistically significant. But these findings were similar
to the studies conducted by Jang et al, Roposo ez al. and
also Khairy et al. (11,16,30). In contrast, Magadhi et
al., Bernescu et al., Hirano et al., and Khanh et al.
found an inverse relationship between CDI10
expression and lymph node metastasis (13,26,28,31).
This discrepancy may have resulted due to difference
in sample sizes and also stages of carcinomas in study
group as vascular invasion and lymph node metastasis
are generally less frequent in the early colorectal
carcinomas. Oliveira et al. also did not find statistical
significance between CDI10 expression and the
presence of lymph node metastasis (14). The current
study observed an increase in sCD10 expression and a
decrease in tCD10 expression as the histological grade
progressed from Grade I to Grade III. The findings
agreed with most of the previous studies
(11,16,26,27,30,31). Also, the increase in sCDI10
expression was found to be statistically significant in
the current study, unlike the other previous studies.
This discrepancy might be due to the difference in
sample number and a low number of poorly
differentiated (grade III) carcinomas in other studies.
However, the decrease in tCD10 expression when
increasing grades was not found to be statistically
significant in the current study, while it was found to
be significant in the study by Khanh et al. (26). In the
current study, both sCD10 and tCD10 expression were
higher in advanced stages (Stage III and IV) as
compared to early stages (Stage I and II). No statistical
significance was seen in the findings obtained. The
findings with respect to sCD10 were not in agreement
with those of Khairy et al. and Khanh et al., who also
did not find a statistically significant correlation (16,
26). Oliveira et al., in their study in 2012, also did not
find any statistically significant difference in
expression of CD10 in relation to CRCs of various
stages (14).

Conclusion

The increase in CD10 expression from low-grade
adenoma to high-grade adenoma and, its maximal
expression in the adenocarcinoma group, highlights
the important role of CD10 in the progression through
different stages of the adenoma-carcinoma sequence. A
significantly higher tCD10 expression in proliferative
CRCs and a significant increase of sCD10 expression
through advancing histological grades of CRCs may
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indicate association of CD10 expression with the
malignant behavior of CRCs. Although not statistically
significant, an increased expression of sCD10 in the
cases with a higher extent of local invasion (pT stage),
lymph node metastasis, and advanced TNM stage
suggests involvement of sCD10 in invasive potential in
CRC. Hence, CD10 could be a new biomarker for
aggressiveness and prognostic information. It can also
be an attractive and potential therapeutic target that
could obtain maximal targeting of cancerous and
precancerous tissues with minimal damage to the
surrounding normal mucosa. However, further studies
with larger sample sizes and survival data are
warranted to unequivocally establish the role of CD10
as a therapeutic and prognostic marker in CRC.
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