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Abstract

Introduction: Breast cancer is the foremost cause of death in women worldwide with more than one million cases occurring annually. Aim: This study
was conducted to study the stromal CD 10 expression in breast carcinomas (BCa) and its correlation with various prognostic factors such as tumor size,
histological grade, lymph node status, estrogen receptor (ER), progesterone receptor (PR), HER2neu, and Ki67 status. Materials and Methods: Sixty
cases of BCa diagnosed between 2013 and 2015 were included in the study. Stromal expression of CD10 was studied on entire section of selected BCa
blocks for all cases.A technique of manual tissue microarray was employed for the analysis of expression of immunohistochemical markers ER, PR, and
HER2/Neu and Kié7 in all cases. Results were subjected to statistical analysis. Results: Stromal CD |0 positivity was seen in 78.3% cases, out of which 53.3%
of cases were strongly positive, and 25.0% cases were weakly positive. Positivity for ER, PR, HER2, and Ki67 was 31.7%, 33.3%, 65%, and 75%, respectively.
Stromal expression of CD 10 was found to be significantly associated with increasing tumor grade, lymph node status, HER2neu positivity, ER negativity,
and Ki67 positivity. CD 10 stromal expression was seen mainly in PR negative BCa cases; however, it was statistically insignificant. It was noted that CD |0
stromal positivity increased with increasing grade. Conclusion: CD 10 can be used as an independent prognostic marker and should be included in routine

histopathology report. CD10 could act as a potential target for newer drug development.
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Introduction

Breast cancer (BC), a major health burden both in the
developed and developing countries, is the foremost cause of
death in women worldwide with more than one million cases
occurring annually.!"?

There has been sufficient evidence in the literature that
supports tissue microenvironment as having a vital role in
controlling cell survival, proliferation, migration, polarization,
and differentiation.®”? The prognostic role of novel stromal
marker such as CD 10 is less studied in literature. CD10
or common acute lymphoblastic antigen, a zinc-dependent
metalloproteinase, is commonly expressed in bone marrow
lymphoid stem cells, pro-B lymphoblasts, mature neutrophils,
various lymphoma subtypes, renal cell carcinoma, and
endometrial stromal sarcoma.* Stromal CD10 expression
is known to be associated with biological aggressiveness in
various epithelial malignancies®™” and phyllodes tumor.®

The present study was conducted to study the stromal CD10
expression in breast carcinomas (BCa) cases.

Materials and Methods

This cross-sectional study was conducted in the Department
of Pathology in Smt. Kashibai Navale Medical College and
General Hospital, Pune, Maharashtra, India. Ethical Clearance
was obtained from Institute’s Ethical Committee. Sixty cases of
BCa cases operated on and diagnosed from 2013 to 2015 were
included in the study. The available data for all the patients as
regards with age, the location of tumor, grade, stage, and lymph
node status was collected from the records of histopathology
section of the department of pathology.

All the slides were evaluated by two senior histopathologists. The
modified Bloom-Richardson system of cancer grading system
was used in this study. Tumor node metastasis classification
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and staging of the cases was done as per the American Joint
Committee on Cancer guidelines.’”? The most suitable tissue
block of BCa cases was selected for immunohistochemical (IHC)
evaluation. Stromal expression of CD10 was studied on entire
section of selected BCa blocks for all cases. Antigen retrieval
was done using Citrate Buffer Antigen Retrieval Protocol. The
pressure cooker was used as heating source. A technique of
manual tissue microarray was employed for the study of ER,
PR, and HER2/Neu, Ki67 in all cases with one tissue core taken
from each selected BCa block.['”

The primary antibodies used were Anti-Human
CD10 (Clone 56C6, Dako), estrogen receptor (ER)
(Clone 6F 11, Novacastra), progesterone receptor (PR) (Clone
PGR312, Novacastra), HER2/Neu (Clone CB11, Novacastra),
Ki-67 (Clone MMI1, Novacastra). Negative control
(without adding primary antibody) was included in all batches.

Periductal stromal cells and nonneoplastic myoepithelial cells
in fibroadenoma were used as positive control for CD10
expression. The section from endometrial tissue was used as
positive control for ER and PR. The section from BC, which
previously showed unequivocal strong immunoreactivity
for HER2/neu, was used as positive control for HER2/neu.
Section from skin was used as positive control for Ki67.
Sections were examined under high-power field to observe the
immunoreactivity.

CD10 expression in the tumor stroma (both in stromal cells and
extracellular matrix) was assessed and scored as CD10 positive
when more than 10% of the stromal cells showed positivity.["
CD10 positive tumors were further classified as CD10 weakly
positive when 10%—-30% of stromal cells positive and CD10
strongly positive when more than 30% stromal cells were
positive.”!
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Allred score was used to evaluate the ER and PR, and a
score of 3-8 was considered positive. Immunoreactivity for
ER and PR was assessed by estimating the percentage of
tumor cells showing nuclear staining. More than 10% of
the tumor cells showing immunoreactivity were considered
as positive.l''!l HER2 staining was scored according to the
American Society of Clinical Oncology/College of American
Pathologists guidelines. Moderate-to-strong complete membrane
staining of 10% or more of the tumor cells was considered to
be positive (2+ and 3+)!"?! Ki67 Labeling index of equal to or
more than 10% was considered to be positive.!'*

The Primer of Biostatistics 7.0 program was used for the
calculation of interrelationships between the analyzed stromal
expression of CD10 and clinicopathological variables by
Pearson’s Chi-square test. Quantitative data were presented with
the help of mean. Qualitative data were presented with the help
of frequency and percentage table. The results were considered
to be statistically significant when the P value was < 0.05 and
highly statistically significant when P < 0.01.

Results

Out of the 60 cases studied, 47 (78.3%) cases showed
stromal CD10 positivity, out of which 32 (53.3%) cases were
strongly positive whereas 15 (25.0%) cases were weakly
positive [Figure 1]. This included two cases of IDC with
DCIS, one of them showing strong and other weak stromal
CDI10 positivity. 13/60 (21.7%) cases were CD10 negative. All
medullary carcinoma cases (5/5) showed stromal CD10 positivity,
4/5 (80%) were strongly positive whereas 1/5 (20%) was weakly
positive. Single case of papillary adenocarcinoma showed strong
stromal CD10 positivity. Cases of mucinous carcinoma (2/2) and
secretory carcinoma (1/1) of breast were CD10 negative.

Stromal expression of CD10 in BCa cases [Table 1] and
its correlation with various clinicopathological features is
shown in [Table 2]. Stromal expression of CD10 showed
highly statistically significant correlation with increasing
tumor grade (y*> = 12.673; P < 0.05) and lymph node
status (y> = 7.672; P < 0.01).

Stromal CDI10 positivity was significantly associated
with ER negativity (y*> = 5.195; P < 0.05) and Ki67
positivity (y*> = 5.532; P < 0.05). Stromal expression of
CD10 demonstrated highly statistically significant association
with HER2neu positivity (y> = 6.735; P < 0.01). CD10
stromal expression was seen mainly in PR negative BCa
cases (¥ = 0.601; P = 0.438) and BCa cases showing
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Figure 1: (a) CD 10 strong positivity in myoepithelial cells serving as
built-in control (x100), (b) CD 10 weak stromal positivity in invasive ductal
carcinoma (x400) and (c) CD 10 strong stromal positivity in invasive ductal
carcinoma (x100)

lymphovascular invasion (3> = 0.006; P = 0.938); however,
it was statistically insignificant. With increasing tumor stage,
the positivity of stromal CD10 expression also increased but
was statistically insignificant (y*> = 3.709; P = 0.156). No
association was seen between CD10 stromal expression and
age, menopausal status, and tumor size.

Discussion

Although breast cancer is an epithelial malignancy arising in
the epithelial cells of the terminal ductal lobular unit, stromal
microenvironment plays an important role in breast cancer
evolution and metastasis.’! The interaction between normal
epithelial cells and stromal cells is modified by several factors
secreted by the tumor cells themselves or by stromal cells
under the influence of tumor cells.’®) One such important
factor is the matrix metalloproteinase (MMP). MMP plays an
important role in tumor progression and in defining the role of
stromal microenvironment in tumor invasion and metastasis./*

CDI10 is a cell surface zinc-dependent metalloproteinase that
cleaves the protein components of extracellular matrix and
thereby plays a pivotal role in tissue remodeling.™

In the present study, 78.3% of the BCa cases showed stromal
CD10 positivity out of which 25.0% were weakly positive
whereas 53.3% were strongly positive. Some studies have
reported up to 80% CD10 positivity, while others have shown
slight to moderate variation in CD10 expression [Table 3].17

Most of the tumors in the present study were of higher stage and
grade. In our study, stromal expression of CD10 increased from
Grade 1 to Grade 3 BCa cases. There was highly statistically
significant association between CD10 stromal expression and
tumor grade similar to other studies in literature.l**7

In present study, stromal CD10 positivity was highest in
Stage 3 (40%) followed by Stage 2 (36.6%). Although CD10
positivity increased with increasing stage of BCa, there
was no statistically significant association between stromal
CD10 expression and stage of tumor. Similar findings were
observed in studies in literature;*%! however, highly statistically
significant association between stromal CD10 expression and
tumor stage is also documented. !

In our study, there was no statistically significant association
between CD10 expression and tumor size as observed in other
studies.>* No statistically significant association was noticed
between stromal CD10 expression and LVI. However, it was
seen that CD10 positive tumors showed higher frequency
of LVI. No other study was found in literature correlating
CD10 expression with LVI. 90% BCa cases with lymph node
metastasis in our study showed CD10 positivity, and this was
highly statistically significant. Similar findings were seen in
literature.[®

Makretsov et al. showed statistically significant correlation
between strong CD10 staining and ER negativity.”! Similarly,
in our study, CD10 was found to have statistically significant
negative correlation with ER. Makretsov et a/. found no

Table 1: Distribution of cases according to the stromal expression of CD10

IHC marker CD10 positive (n=47; 78.3%) CD10 negative, n (%)
Weakly positive, n (%) Strongly positive, n (%) Total CD10 positive, n (%)
CD10 15 (25.0) 32 (53.3) 47 (78.3) 13 (21.7)

THC=Immunohistochemical
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Table 2: Stromal expression of CD10 and its correlation
with clinicopathological parameters of breast carcinoma

Table 3: Percentage positivity of stromal expression of
CD10 in other studies

Variables (n) Stromal expression of CD10 7% and
Number of cases Number of cases P
showing positivity showing negativity
(%), (47; 78.3%) (%), (13; 21.7%)

Age

<50 years (29) 23 (38.3) 6 (10.0) 0.018,
>50 years (31) 24 (40.0) 7 (11.7) 0.892
Menopausal status
Premenopausal 12 (20.0) 3 (5.0 0.033,
(15) 0.856
Postmenopausal 35 (58.3) 10 (16.7)
(45)
Histologic tumor
grade
19 3 (5.0) 6 (10.0) 12.673,
2 (24) 21 (35.0) 3 (5.0) <0.01
3(27) 23 (38.3) 4 (6.7)
Lymphovascular
invasion
Present (48) 38 (63.3) 10 (16.7) 0.006,
Absent (12) 9 (15.0) 3(5.0) 0.938
Lymph node status
Positive (40) 36 (60.0) 4 (6.7) 7.672,
Negative (20) 11 (18.3) 9 (15.0) <0.01
Tumor size
T1 (5) 4 (6.7) 1(1.7) 1.585,
T2 (34) 27 (45.0) 7 (11.6) 0.908
T3 (12) 8 (13.3) 4 (6.7)
T4 (9) 8 (13.3) 1 (1.7)
Stage
1(2) 1 (1.7) 1(1.7) 3.709,
2 (31) 22 (36.6) 9 (15.0) 0.156
327 24 (40.0) 3(5.0)
ER
Positive (19) 11 (18.4) 8 (13.3) 5.195,
Negative (41) 36 (60.0) 5(8.3) <0.05
PR
Positive (20) 14 (23.3) 6 (10.0) 0.601,
Negative (40) 33 (55.0) 7 (11.7) 0.438
Her2/neu
Positive (39) 35 (58.3) 4 (6.7) 6.735,
Negative (21) 12 (20.0) 9 (15.0) <0.01
Ki67
Positive (45) 39 (65) 6 (10.0) 5.532,
Negative (15) 8 (13.3) 7 (11.7) <0.05

ER=Estrogen receptor, PR=Progesterone receptor. Chi-square test applied

statistical significance between stromal CD10 expression and PR
status.[) This is in accordance with our study, where CD10 was
found to have good negative correlation with PR, however, it
was not statistically significant. A highly statistically significant
correlation was found between stromal CD10 positivity and
HER2/neu expression consistent with studies done by Puri
et al™ and Jana et al.®] On the contrary, Makretsov et al.”! did
not find any statistically significant association between CD10
and HER2/neu expression. In our study, we found a statistically
significant correlation between stromal CD10 positivity and Ki67
expression as documented by Puri et al.¥

Stromal CD10 expression in BCa cases in the present study
was seen to be associated with traditional prognostic markers
of BCa. Stromal CD10 expression was maximum in BCa
20

Study Number CD10 positive (%)
(first author name) of cases Weakly Strongly Total CD10
positive  positive positive
Iwaya et al.l 110 - - 18
Makretsov et al.l 258 40 39 79
Puri V et al¥ 50 32 48 80
Jana SH et al.®! 70 - - 48.6
Kim HS et al" 101 - - 49.5
Taghizadeh-Kermani A 100 36 28 64
et all’)
Present study (%) 100 25.0 533 78.3
Present study () 60 15/60 32/60 47/60

cases with higher tumor grade and tumor stage, lymph node
metastasis, ER and PR negativity, HER2/neu positivity,
and Ki67 expression. This signifies its association with
aggressive tumor behavior indicating that CD10 can be used as
independent marker of poor prognosis which can be used as a
target for developing novel therapies.

CD10 immunoexpression has its role in drug designing
where BCa treatment no longer depends on designing drugs
directed against the cancer epithelial cells, but drugs that can
have a better delivery system, with maximum efficacy, least
toxicity and that can modify the tumor microenvironment/
stroma. This has led to the development of peptide
pro-drugs cleavable by peptidases present in the tumor
environment. CD10, being a metalloprotease, is capable of
cleaving CPI-0004Na and related peptide prodrugs, such as
N-succinyl-alanyl-L-isoleucyl-L-alanyl-Lleucyl-Dox. This
proteolytic cleavage generates leucyl-Dox, which is capable
of entering cells and generating intracellular Dox, with a
higher potency than Dox alone. Cytotoxicity of CPI-0004Na
is inhibited by phosphoramidon, a known inhibitor of CD10
enzymatic activity.®! Therefore, routine staining of CD10 could
help in deciding the line of treatment for BCa cases.

Limitations

TMA technique was used for ER, PR, Her2, and Ki67. Whole
sections were not used for their IHC evaluation. However,
utmost care was taken to sample the most representative area
from the original whole section blocks for TMA. HER2 was
assessed only by IHC. Evaluation by FISH was not available
especially for the equivocal cases with HER2 expression 2+.
Follow-up time for the patients was limited.

Conclusion

Stromal expression of CD10 was significantly associated
with higher tumor grade, lymph node metastasis, HER2neu
positivity, ER negativity, and Ki67 positivity. CD10 can be used
as an independent prognostic marker and should be included
in routine histopathology report. CD10 could act as a potential
target for newer drug development.
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