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Introduction
Breast cancer is one of the common causes of death due to cancer in 
women worldwide. According to Indian Council of Medical Research 
(ICMR), 1.67 million new breast cancer cases were diagnosed in 
2012 worldwide. Incidence of breast cancer has overtaken cervical 
cancer and is the leading cause of cancer death in urban India 
with an annual incidence of more than 1.5 lakh cases [1]. Invasive 
breast carcinoma No Special Type (NST) is the most common type 
of breast carcinoma [2]. The routine immunohistochemical markers 
used in the evaluation of breast cancer specimens are ER, PR, and 
HER2-neu. These markers are prognostic indicators and they also 
decide further clinical management of breast cancer. Many studies 
have identified that the interaction between stromal components 
and tumour cells in breast carcinomas is a critical step in tumour 
progression [3-5]. Tumour stroma plays an important role in tumour 
invasion and metastasis [6]. Stromal markers have shown to have 
an important role in assessing the prognosis and treatment of 
breast carcinoma. 

CD10, a cell surface metalloproteinase, which is usually called 
Common Acute Lymphoblastic Leukemia Antigen (CALLA) was 
originally described as a cell surface marker for sub classification 
of acute leukaemias and malignant lymphomas. CD10 has been 
demonstrated in a variety of normal and neoplastic tissues. This 
marker has been routinely used in histopathological diagnosis of non 
haematopoietic tumours [7]. Many studies have been done to find 
out correlation of stromal CD10 expression with other prognostic 
markers of breast carcinoma. They have proved an association 
between stromal CD10 expression and poor prognosis [8-11]. Most 
of these studies correlated the expression of CD10 with ER, PR and 
Her2-neu. Only few studies were done to find out association of 
CD10 with Ki-67.

The present study was done to assess the magnitude of stromal 
expression of CD10 in invasive breast carcinomas and to evaluate 

prognostic significance of stromal CD10 expression by its association 
with proven prognostic markers of breast carcinoma like ER, PR, 
HER2-neu and Ki-67 expression and tumour grade.

MATERIALs AND METHODS
This study was a cross-sectional study in a tertiary care hospital of 
Government Medical College Kottayam, including mastectomy 
specimens received in histopathology laboratory during a period of two 
years from July 2015 to June 2017. Trucut breast biopsies and post 
chemotherapy mastectomy specimens were excluded from the study. 
The study was approved by Institutional Review Board (IRB:99/2015).

Formal written informed consent was not availed as it was waived 
by the institutional Research Committee. Formalin fixed, paraffin-
embedded tissue specimens were cut into 5 mm-thick sections, 
and stained with Haematoxylin and Eosin (H&E). Histopathologic 
evaluation was done and classification of tumours was done based 
on World Health Organisation (WHO) classification [2]. Every case 
of invasive breast carcinoma of no special type during the period of 
two years was selected which accounted for 50 cases. Nottingham 
modification of Scarff-bloom-Richardson-Method was utilised for 
histologic grading of the tumours [12]. 

Staging was based on the Tumour Node Metastasis (TNM) system 
adopted by both the Union for International Cancer Control (UICC) 
and the American Joint Commission on Cancer (AJCC) and was used 
for staging of tumours [13]. Immunohistochemistry (IHC) was used 
to assess the expression of ER, PR, HER2-neu, Ki-67 and CD10 
[Table/Fig-1]. The immunohistochemistry was done on formalin-
fixed paraffin-embedded breast tissue blocks with normal breast 
tissue serving as positive control for ER and PR. Tissue sections of 
HER2-neu positive breast cancer were kept as positive control for 
HER2-neu and myoepithelial cells of normal breast tissue served 
as positive control for CD10. ER, PR and HER2-neu was reported 
according to the American Society of Clinical Oncology/College of 
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ABSTRACT
Introduction: Stromal markers have been proved as important 
markers in assessing the prognosis of invasive breast cancer. 
Cluster of Differentiation (CD)10 is a cell surface enzyme with 
metalloendopeptidase activity which is expressed in stroma of 
various epithelial malignancies.

Aim: To estimate the expression of stromal CD10 expression 
in breast carcinoma and it’s association with other prognostic 
markers like Oestrogen Receptor (ER), Progesterone Receptor 
(PR), Human Epidermal growth factor Receptor 2 (HER2-neu), 
Ki-67and tumour grade. 

Materials and Methods: This study was a hospital based cross-
sectional study conducted on 50 cases of breast cancer received 
in histopathology laboratory of the Department of Pathology, 
Government Medical College, Kottayam during a period of two 
years from July 2015 to June 2017. Adequate representative 

sections were taken and Haematoxylin and Eosin (H&E) staining 
was done. Immunohistochemistry (IHC) of the tissue sections 
was done by ER, PR, HER2-neu, Ki-67 and CD10. Descriptive 
statistics was used for the presentation of data showing number 
and percentages. Mantel-Haenzel (MH) Chi-square test was used 
for finding the association between CD10 and other prognostic 
markers of breast carcinoma like ER, PR, HER2-neu and Ki-67.

Results: In this study, all patients were females with mean age of 
57.26 years. CD10 was found associated with tumour grade with 
p-value=0.013. The association of CD10 with ER, PR, HER2-neu 
was statistically insignificant. Though the association of CD10 
and Ki-67 was observed (MH Chi-square value was 0.015), but it 
was not statistically significant (p-value=0.903).

Conclusion: A statistically significant association of CD10 with 
increasing tumour grade was observed and the association of 
CD10 with ER, PR, HER2-neu and Ki-67 was not significant.
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done on all 50 cases. Of these, 41 (82%) cases showed CD10 
positive and 9 (18%) cases were CD10 negative. Out of these, 41 
positive cases, 22 (44%) cases were strong positive and 19 (38%) 
cases were weak positive [Table/Fig-2]. Both strong and weak 
CD10 positive cases were evaluated for its association with ER, PR, 
HER2-neu and Ki-67.

American Pathologists (ASCO/CAP) Protocols by two Pathologists 
independently to exclude observation bias [14,15]. 

When <10% tumour stromal cells showed staining, CD10 
immunostaining was considered as negative, weak (either diffuse 
weak staining or weak or strong focal staining in less that 30% of 
stromal cells per core) and strong staining (when 30% or more of 
the stromal cells were present).

Allred scoring system was used to grade ER and PR which is a 
semi–quantitative system that takes into account the proportion of 
positive cells (scored on a scale of 0-5) and staining intensity (scored 
on a scale of 0-3) [16]. The proportion and staining were then added 
to produce total scores of 0 or 2 through 8. A score of 0-2 was 
regarded as negative and 3-8 as positive. Tumours having 1% or 
higher number of cells, nuclear-positive stained for ER and PR are 
considered positive and if <1% of the tumour cells demonstrated 
labeling for the hormonal receptors or had an Allred score of 0 to 2, 
they were labelled as negative.

HER2-neu scoring was done according to the ASCO/CAP guidelines 
[15]. Score 0 and 1 were considered negative. Score 2 was taken 
as equivocal which had to be confirmed by Fluorescence In-situ 
Hybridization (FISH). Hence, HER2-neu 2+ was taken as negative 
along with HER2-neu 0 and 1+. Only 3+ on IHC was taken as positive 
in this study. Ki-67 labeling index is the percentage of cells showing 
Ki-67 positive nuclear immunostaining. A 500 tumour cells were 
assessed and Ki-67 values were expressed as the percentage of 
positive cells in each case. Cases showing more than 15% positive 
nuclei were classified as high Ki-67 expression, and those with less 
than 15% were classified as low Ki-67 expression [17].

STATISTICAL ANALYSIS
Analysis of data was done performing descriptive statistics using 
number and percentages as well as inferential statistics with Mantel-
Haenzel (MH) Chi-square test. Association between CD10 and ER, 
PR, HER2-neu, Ki-67 and tumour grade was taken as statistically 
significant when p-value was less than 0.05.

RESULTS
In this study, all patients were females and mean age of the patient 
was 57.26 years (range 33-80 years). CD10 immunostaining was 

[Table/Fig-1]:	 a) CD10 strong positive cells (10 X); b) CD10 strong positive cells 
(40  ); c) ER positive cells (40 X); d) PR positive cells (40 X); e) HER1- neu membrane 
positivity (40 X); f) Ki-67 positivity cells (40 X).

CD10 expression Number of cases (n) Percentage (%)

Strong 22 44

Weak 19 38

Negative 9 18

[Table/Fig-2]:	 CD10 expression in Breast carcinoma (N=50).

Out of 50 cases of breast carcinoma, 31 (62%) were positive for 
ER. Of the ER +ve cases, 80.6% cases were positive for CD10 
and 19.4% cases were negative for CD10. Out of the 19 ER –ve 
cases, 84.2% cases were positive for CD10 [Table/Fig-3]. Sensitivity 
of CD10 compared to ER was 80.65% and specificity was 15.68%. 
Mantel-Haenzel Chi-square test was 0.099 with a p-value of 0.752 
which was statistically not significant. 

CD10 ER +ve ER -ve Total

CD10 +ve 25 (80.6%) 16 (84.2%) 41

CD10 -ve 6 (19.4%) 3 (15.8%) 9

Total 31 (100%) 19 (100%) 50

[Table/Fig-3]:	 Association of Cluster of Differentiation (CD)10 with ER.
ER: Estrogen recepter; MH: Mantel-Haenzel; Chi-square value 0.099; p-value=0.752

CD10 PR +ve PR -ve Total

CD10 +ve 24 (83%) 17 (81%) 41

CD10 -ve 5 (17%) 4 (19%) 9

Total 29 (100%) 21 (100%) 50

[Table/Fig-4]:	 Association of CD10 with PR.
PR: Prognostic recepter; MH: Mantel-Haenzel; Chi-square value 0.026; p-value=0.87

Out of 50 cases, 29 (58%) were PR +ve. Of the 29 PR +ve cases, 
24 (83%) were CD10 +ve. Among the 21 PR –ve cases, 17 cases 
(81%) were CD10 +ve [Table/Fig-4]. Sensitivity of the CD10 positive 
was found to be 82.76% and specificity 19%. Mantel-Haenzel Chi-
square test was 0.026 with a p-value of 0.87 which was statistically 
not significant.

Out of 50 cases, 23 (46%) were HER2-neu -ve score 0 or 1, 7 (14%) 
were HER2-neu +ve score 2 and 20 (40%) were HER2-neu +ve score 
3. Of the score 3 HER2-neu +ve cases, 16 (80%) were positive for 
CD10. Of the 23 HER2-neu -ve cases, 21 (91.3%) were positive for 
CD10 [Table/Fig-5a]. Seven (14%) HER2-neu +ve cases with score 2 
were excluded from the study as these cases were to be confirmed 
by FISH. Mantel-Haenzel Chi-square test was 1.11 with p-value of 
0.292 which was statistically not significant [Table/Fig-5b].

CD10
HER2-neu -ve 
Score 0 or 1

HER2-neu +ve 
Score 2

HER2-neu +ve 
Score 3 Total

Strong 13 3 6 22

Weak 8 1 10 19

Negative 2 3 4 9

Total 23 (46%) 7 (14%) 20 (40%) 50 (100%)

[Table/Fig-5a]: Association of CD10 with HER2-neu.

CD10 HER2-neu +ve HER2-neu -ve Total

CD10 +ve 16 (80%) 21 (91.3%) 37

CD10 -ve 4 (20%) 2 (8.7%) 6

Total 20 (100%) 23 (100%) 43

[Table/Fig-5b]: Association of CD10 with HER2-neu. (N=43); Seven (14%) HER2-
neu +ve cases with score 2 were excluded from the study as these cases were to 
be confirmed by FISH; MH: Mantel-Haenzel, Chi-square test value 1.11; p-value 
0.292.
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Of the 50 cases, 8 (16%) were triple negative cases. Among them, 
CD10 was positive (strong and weak) in 7 (87.5%) cases [Table/
Fig-6]. Of the 45 Ki-67 +ve cases, CD10 was positive in 37 (82.2%) 
cases [Table/Fig-7] which accounted for sensitivity of 82.2. Mantel-
Haenzel Chi-square test was 0.015 with a p-value of 0.903. There 
was a positive association between CD10 and high Ki-67 but it was 
not statistically significant.

et al., a negative correlation between CD10 and ER and PR status 
was seen, which was not statistically significant and no correlation 
was found between CD10 and HER2-neu [19]. Study by Puri V 
et al., showed a positive correlation of CD10 with HER2-neu but 
Makretsov NA et al., found that there was no correlation between 
CD10 and HER2-neu [8,10].

There were eight triple negative cases. CD10 was positive in 87.5% 
of the cases. This shows a strong association of CD10 positivity 
with triple negative status but it was not stastically significant. A 
similar association was found in a study by Kamal M et al., [20]. 
In their study, the triple negative cases showed a higher CD10 
positivity as compared to the non triple negative cases which 
was statistically not significant. Of the 45 Ki-67 +ve cases, CD10 
positivity was seen in 82.2% cases. An association was established 
between high Ki-67 and CD10 but it was not statistically significant. 
Positive correlation of CD10 with high Ki-67 was found in studies by 
Puri V et al., and Chattopadhyay M et al., [10,19]. Only few studies 
are available correlating CD10 with Ki-67. Lack of significance was 
attributed to limited number of cases in the study by Chattopadhyay 
M et al., [19].

Limitation(s)
This study was done including 50 cases of breast carcinoma. More 
relevant inferences can be made if the study is done in a larger 
number of cases. FISH was not available for evaluation of score 
HER2-neu positive cases.

CONCLUSION(S)
In the present study, 82% of breast carcinoma cases showed CD10 
positivity. CD10 stromal overexpression positively associated with 
increasing tumour grade but there was no significant correlation 
could be obtained between CD10 and ER, PR and HER2-neu status. 
CD10 stromal overexpression was significantly associated with triple 
negative cases and high Ki-67. Since, this marker was associated 
with tumour grade, it can be included in the routine panel of IHC 
markers as a prognostic marker. It is already proven by various 
studies that stromal CD10 expression is associated with more 
aggressive behavior in various epithelial malignancies [7]. Further 
studies including a larger number of cases and all histopathological 
types of breast carcinoma are needed to find out the definite role of 
stromal CD10 expression in targeted therapies.
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CD10 Triple negative Percent (%)

Strong 4 50

Weak 3 37.5

Negative 1 12.5

Total 8 100

[Table/Fig-6]:	 Association of CD10 with Triple negative cases.

CD10 Ki-67 High Ki-67 Low Total

Strong 21 (46.7%) 1 (20%) 22

Weak 16 (35.5%) 3 (60%) 19

Negative 8 (17.8%) 1 (20%) 9

Total 45 (100%) 5 (100%) 50

[Table/Fig-7]:	 Association of CD10 with Ki 67.
MH: Mantel-Haenzel, Chi-square value 0.015; p-value: 0.903

CD10
Tumour 
Grade 1

Tumour 
Grade 2

Tumour 
Grade 3 Total Percent (%)

Strong 1 12 2 15 40.54

Weak 1 11 3 15 40.54

Negative 3 3 1 7 18.91

Total 5 26 6 37 100

[Table/Fig-8]:	 Association of CD10 with tumour grade.
MH: Mantel-Haenzel, Chi-square value 6.19; p-value 0.013

DISCUSSION
In the present study, CD10 positive cases accounted for 41 (82%) 
cases and 9 (18%) cases were CD10 negative. Out of these positive 
cases 22 (44%) cases were strong positive and 19 (38%) cases 
were weak positive. This is similar to studies by Rizk AM et al., and 
Puri V et al., [5,10].

Tumour grade according to Nottingham’s grading could be assigned 
to only 37 cases. Among them, 81.08% were CD10 positive (strong 
or weak). This indicates that CD10 is a very sensitive test among the 
graded tumours. Association between CD10 expression and higher 
grade of tumour was statistically significant (p-value=0.013). Studies 
by Louhichi T et al., Makretsov NA et al., Puri V et al., and Hosni HN 
et al., showed a positive correlation between CD10 immunostaining 
and tumour grade [3,8,10,18]. But the study by Raziq AH and 
Masoud SM, showed no significant correlation between tumour 
grade and CD10 immunostaining [9].

There was no significant association between CD10 and ER and 
PR. Both ER, PR positive and ER, PR negative tumours showed a 
CD10 strong positivity. Studies by Puri V et al., showed a negative 
correlation of CD10 with ER and PR. Study by Makretsov NA et al., 
showed a significant correlation of CD10 with negative ER status 
but no significant correlation with PR. Sensitivity of CD10 compared 
to ER was 80.65% and specificity 15.68% [Table/Fig-3]. Though the 
sensitivity of the test was found to be high, specificity was found to 
be low. Thus, this can be used as good test for screening purposes 
but a poor reliable test for excluding the cases.

In the present study, a significant association between CD10 and 
HER2-neu staining was not seen. In a study by Chattopadhyay M 

Of the 32 cases of higher grade tumours, 28 (87.5%) were CD10 
positive (strong or weak). Among the 5 lower grade tumours, 2 (40%) 
showed CD10 positivity [Table/Fig-8]. Mantel-Haenzel Chi-square test 
was 6.19 with p-value of 0.013 which was statistically significant.
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