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CD 10: A Novel Stromal Marker in Pathogenesis and  
Prognosis of Invasive Breast Carcinoma

Introduction
Breast cancer is one of the leading causes of morbidity and 
mortality among women in the developing and developed 
countries. According to the population based national 
cancer registry (India), it is one of the major cancers in 
Indian women. Though breast carcinoma is an epithelial 
malignancy, stroma plays a key role in its development and 
pathogenesis. [1]

Along with the epithelial immunohistochemical markers, 
stromal markers are now emerging as novel markers in 
assessing the prognosis of invasive breast cancer and is 
under trial. Along with the traditional prognostic factors 
like tumour staging, lymph node status and tumour grade, 
epithelial markers like estrogen receptor, progesterone 
receptor and HER2/neu receptor expression has emerged 
as predictors.

The newly emerging stromal marker is CD10, also called 
Neprilysin and Common Acute Lymphoblastic Leukemia/
Lymphoma Antigen (CALLA) which is a zinc dependent 
matrix Metalloproteinase. [2] Physiologically CD10 is 
expressed on the epithelial cells of breast. In infiltrating 
carcinoma of the breast, CD10 positivity of stromal cells 
increases and positivity in epithelial cells decreases. 
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ABSTRACT
Background: Breast carcinoma is the major cause of mortality and morbidity in Indian women. Though breast carcinoma arises from 
epithelial cells, stroma also plays a very important role in the pathogenesis of carcinoma breast which is assessed by the stromal marker 
CD 10.

Aim: To study the stromal expression of CD 10 in carcinoma breast and find its relationship with other prognostic markers and study the 
role of stroma in pathogenesis of breast carcinoma.

Materials and Methods: 50 cases of breast cancer were included in the study. H & E slides were retrieved, reviewed and IHC was done 
with a panel of markers which included ER, PR, HER2/neu and CD 10. Stromal expression of CD 10 in invasive breast carcinoma was 
noted and analysed in correlation with other prognostic markers.

Results: Significances in the stromal CD 10 expression was calculated in regard to ER, PR & HER2/neu. Higher the tumour grade, more 
was the CD 10 stromal expression.

Conclusion: As per the study, it is mandatory to include CD 10 stromal marker along with the panel of epithelial markers in invasive breast 
carcinoma. CD 10 contributes a potential target for development of novel therapies.
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Recent studies show a strong correlation between stromal 
expression of CD10 and stage of the disease. CD10 
positivity of stromal cells correlates with worse prognosis. 

The newly emerging stromal marker CD10 is a zinc 
dependent metalloproteinase. Physiologically CD 10 is 
expressed on the epithelial cells of the breast. In infiltrating 
carcinoma of breast, CD10 positivity of stromal cells 
increases and positivity in epithelial cells decrease. 
CD10 positivity of stromal cells correlates with worse 
prognosis.  The current study justifies the CD10 stromal 
marker in breast carcinoma for prognostication and therapy 
in invasive breast carcinoma. According to Makretsov 
NA et al studies[3] stromal CD10 expression in invasive 
breast carcinoma showed statistically significant positive 
correlation with high tumour grade. There was a strong 
correlation between CD10 staining and ER negative 
status of the tumour. There was no correlation between 
stromal CD10 expression and lymph node status, tumour 
size, histological subtype, PR and HER2/neu status of the 
tumour. In Iwaya K et al studies,[4] CD10 was positive in 
18% of invasive ductal carcinomas. No stromal expression 
of CD10 was detected in the normal breast or in 16 intra 
ductal carcinomas. The non neoplastic myoepithelial cells 
constantly expressed CD10 and has been used as a built- in 
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positive control in this study. There was no expression of 
CD10 in ductal cells, fibroblasts and adipocytes. Masaki et 
al[5] proposed that CD10 expression could be considered 
positive when more than 10% of the stromal cells in 
vicinity of the neoplastic cells were positive. Based on this 
criteria, they detected stromal CD10 expression in 19% of 
IDC. Sayantan H Jana et.al[1] studies concluded that stromal 
expression of CD10 in breast cancer correlates with high 
tumour grade, poor prognosis, ER negativity and HER2/neu 
positivity. Ali Taghizadeh et al[2] studies detected stromal 
CD10 in 28% of IDC. This stromal CD10 expression in 
IDC has significantly correlated with increasing tumour 
size, increasing histologic grade, the presence of nodal 
metastases and estrogen receptor negative status.

Aims and Objectives
The aim of the present study is to evaluate the CD 10 stromal 
expression in breast carcinoma, to find its relationship 
with the other prognostic markers and study the role of 
stroma in breast cancer pathogenesis. Also included in 
the present study are the epithelial immunohistochemical 
markers such as estrogen receptor, progesterone receptor 
and HER2/neu receptor, which will be correlated with 
stromal marker CD 10.

Materials and Methods
 This retrospective case series study was done in Department 
of Pathology, Government Vellore Medical College & 
Hospital, Vellore, Tamil Nadu, India. 50 cases of breast 
carcinoma which were reported in the year 2018 were 
selected for evaluation. Hematoxylin and eosin stained 
slides were retrieved and reviewed. Immunohistochemistry 
was performed on the newly cut thin sections from 
corresponding paraffin blocks of the above mentioned 50 
cases. The panel of IHC markers included were ER, PR, 
HER2/neu and CD10. Patients records from the reported 
data were collected and reviewed along with the slides. CD 
10 positivity was analysed and correlated with the Estrogen 
receptor, Progesterone receptor and HER2/neu status.

Outcomes of the study
•	 The primary outcome of the study evaluates the CD 10 

positivity in stromal cells of invasive breast carcinoma.
•	 The secondary outcome correlates and finds the 

relationship between the stromal marker CD10 and 
the expression of epithelial markers such as Estrogen 
Receptor, Progesterone Receptor and HER2/neu.

Results
ER, PR and HER2/ neu expression was evaluated 
according to the CAP protocols.[6] ER and PR are nuclear 
stains and HER2/neu is a cell membrane stain. CD10 
was considered positive if more than 10% of the stromal 
cells showed cytoplasmic and cell membranous positivity. 
(Figure 1&2).

A total of 50 breast carcinoma cases were included in the 
study. The age group of the Invasive ductal carcinoma(IDC) 
patients were between 21-92 years.( TABLE 1).

Most of the breast carcinoma patients were between 51-60 
years of age(Table 1).

Out of the 50 cases of breast carcinoma in the study, 22 
cases were CD10 positive, which is about 44% of the 
sample size.(Table 2). 

Out of the 22 CD10 positive cases, 18 cases were Grade 2 
/ Grade 3 Invasive ductal carcinoma with high mitotic rate. 
4 cases were Grade 1.(TABLE 3).

All the patients with CD10 positivity were negative for 
both ER & PR and 12 patients who were CD10 positive 
showed positivity for HER2/neu. (Table 4).

The Fischer exact test[7] statistical value was calculated 
to be < 0.00001 for association of CD 10 with both ER 
and PR, which is statistically significant at p < 0.05. The 
correlation between CD10 and HER2/neu was statistically 
significant, (i.e)Chi square value 36.33 was obtained in 
which p value is less than 0.001.

Table 1 :Age group of patients with invasive ductal carcinoma breast in the present study.
Age Group(Years) Frequency % of sample size

21-30 2 4
31-40 5 10
41-50 9 18
51-60 25 50
61-70 8 16
71-80 - -
81-90 - -
>90 1 2

Total 50 100%
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Table 2: Age wise distribution of CD10 positivity.

Age Group(Years) No.of CD 10 Positive cases % of sample size

21-30 1 4.5

31-40 3 13.5

41-50 4 18.5

51-60 11 50

61-70 2 9

71-80 - -

81-90 - -

>90 1 4.5

Table  3: Association of CD 10 with tumour grade.

Invasive ductal carcinoma CD 10 + CD 10 -

Grade 1 4 10

Grade 2/ Grade 3 18 18

Table 4: Association of CD 10 with ER, PR & HER2/neu.

CD 10+ CD 10-

ER + Nil 25

ER - 22 3

PR + Nil 23

PR - 22 5

HER2/neu + 12 6

HER2/neu - 10 22

Fig. 1: CD 10 expression in myoepithelial 
cells of normal breast.

Fig. 2: Stromal CD 10 positivity in invasive 
ductal carcinoma.
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Discussion
CD 10 is a membrane bound zinc dependent endopeptidase 
(a type of MMP) which regulates the physiological 
action of various peptides by lowering their extracellular 
concentration available for receptor binding.[8,9] CD10 
protease maintains the early progenitor population in the 
human mammary lineage by cleaving signalling proteins 
that promote differentiation of ECP s (early common 
progenitors) to LEPPs (luminal epithelial progenitor) or 
MEPPs (myoepithelial progenitor), which ultimately gives 
rise to luminal and myoepithelial cells respectively. Hence 
CD10 by its enzymatic functions (along with the help of 
beta integrin) acts largely as a Stem cell (SC) regulator 
in the breast, preventing the unchecked proliferation of 
mammary stem cells. [9,10,11]

In breast carcinoma, disappearance of CD 10 positive 
myoepithelial cells and basement membrane leads to 
the progression of DCIS to invasive carcinoma & CD10 
expression of the stromal cells is correlated with poor 
prognosis, estrogen receptor negativity and high tumour 
grade.[3,4,12,13,14] According to Maguer -Satta et al,[8] an early 
oncogenic event in stem cells modulate the expression of 
CD10 enzyme in the altered cells or even in the neighbouring 
cellular environment. A resultant decrease in CD10 
enzymatic function after the neoplastic transformation of 
early common progenitors (ECP) or progenitors (P) could 
induce an accumulation of unprocessed peptides in the SC( 
stem cell) microenvironment, resulting in their alteration 
of lineage commitment and malignant proliferation.[8,15] 
This is the basis for progression of DCIS into invasive 
malignancy with CD10 loss.

Stromal expression of CD 10, a novel stromal marker was 
found to be significantly associated with high grade tumour, 
poor prognosis, increasing mitotic rate, ER negativity 
and HER2/neu positivity. CD10 constitutes a clinically 
important prognostic marker and potential target for 
development of novel therapies. This study will contribute 
to gain knowledge about the role of stroma and its marker 
CD10 in invasive breast cancer and its correlation with 
Estrogen receptor, Progesterone receptor and HER2/neu 
status and also aids in the role of stroma in breast cancer 
pathogenesis and Immunohistochemistry protocols. 

Depending on the statistical correlation of CD 10 stromal 
marker with the epithelial Immunohistochemistry markers, 
our study will enable us to decide whether CD 10 should 
be included in the immunohistochemistry marker panel 
of Carcinoma breast. In this study, CD10 positivity in 
stromal cells is expressed in 44% of the sample size. Also 
in this study the correlation between CD10 and HER2/
neu is statistically significant and closely associated with 

one another (i.e)Chi square value 36.33 was obtained in 
which p value is less than 0.001. This signifies the strong 
correlation between CD10 and HER2/neu. Thus CD 10 
stromal expression and its close correlation with HER2/
neu is associated with poor prognosis. As per the present 
study there is a strong association found between ER and 
CD10 and also PR and CD10 according to Fisher exact test. 
For ER and CD10, the Fisher exact test[7] gives the value of 
<0.0001 which is statistically significant. The Fisher exact 
test[7] for PR and CD10 gives the value of <0.0001 which is 
also statistically significant. 

Conclusion
Stroma plays a vital role in the development, progression, 
hormonal expression and response to chemotherapy in 
invasive ductal carcinoma of breast. CD10 may prove to be 
a potential target for new Oncotherapy, as it is associated 
with the cleavage of doxorubicin and leads to Chemo 
resistance. The expression of CD10 in the stroma of IDC is 
associated with ER negativity, HER2/neu positivity, higher 
tumour grade and poor prognosis. CD10 contributes a 
potential target for development of novel therapies.

Summary
The present study explains the role of stroma and CD 10 
in invasive breast carcinoma prognosis. This study has 
established the significant correlation between CD 10 
positivity and ER, PR and HER2/neu status. For majority 
of the patients who attend the Tertiary care centres with 
invasive breast carcinoma, this study will be useful in 
deciding the prognosis and further treatment protocol. 
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