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Abstract

Introduction: CD34 Immunohistochemical antigen serves as a tool in differentiating between benign
and malignant conditions. Hence, the study was conducted to determine the stromal expression of
CD34 antigen by immunohistochemical method in proliferative lesions of the breast and to evaluate
the loss of CD34 antigen expression in stromal cells is specific for malignant lesions.

Materials and methods: 108 cases of proliferative lesions of the breast were studied from January
2016 to December 2017 for some time of 2 years. Paraffin-embedded blocks were retrieved for all the
cases and underwent routine processing followed by Hematoxylin and Eosin staining. 84 cases of the
benign lesion, one case of the borderline lesion and 23 cases of the malignant lesion were studied for
CD34 immunohistochemical staining, and semi-quantitative assessment was done.

Results: On Hematoxylin and Eosin staining, we have found benign lesions includes 63 cases of
fibroadenoma, 7, 4, and 3 cases of the fibrocystic disease, fibro adenosis and fibroadenoma
respectively with apocrine metaplasia. Malignant lesions include 22 cases of infiltrating ductal
carcinoma, one case of infiltrating lobular carcinoma. One case of borderline phyllodes tumor was
also included in this study. In normal breast tissue, stroma was positive for CD34 IHC stain. All the
malignant cases are showing loss of CD34 staining. Only one case of borderline phyllodes tumor
shows grade 2 staining with CD 34 Antigen.

Conclusion: We can concluded that the use of CD34 Immunohistochemical marker positivity as an
adjuvant tool in differentiating between benign and malignant conditions where the morphology is
equivocal.
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Introduction

Normal mammary stroma contains a large
number of CD34 positive fibroblasts which can
be detected at the 10" week of gestation and in
developmental phase these can be found in the
majority of stromal cells [1]. Normal breast
shows CD34 positivity in both intralobular and
interlobular stroma where the intralobular
stromas has strong positivity, and interlobular
stroma has weak positivity for CD34. CD34
positive stromal cells can also be present in
endothelial cells of vessels. In many studies, the
malignant transformation of the tumours shows a
reduction of CD34 positive stromal fibroblasts
[2, 3]. The importance of stromal interaction with
the ductal system is important for normal breast
development and tumorigenesis in malignancy
[4-6].

During the tumorigenesis, mutation in the
premalignant ductal epithelial cells activated the
adjacent stroma, and the activated stromal
fibroblast  undergoes  morphological  and
phenotypical alterations which include e loss of
CD34 expression and acquire smooth muscle
actin when it becomes myofibroblast-like cells
which allow the malignant cells disseminate
through the stroma because of the contractile
property [7]. Expression of CD34 IHC staining
in the blood vessel endothelial lining and normal
breast stroma present in the proliferative lesion
of the breast are taken as internal controls.

Materials and methods

immunohistochemical staining and graded as O,
1, 2, 3 as follows.

<5% of CD34 positivity was considered as grade
0,

5 to 25 % of CD34 positivity was considered as
grade 1,

25 to 50 % of CD34 positivity was considered as
grade 2,

>50% of CD34 positivity was considered as
grade 3.

The following methods did a semi-quantitative
assessment.

Grade 0 — Interpreted as complete loss of CD34
Grade 1 — Interpreted as reduced expression
Grade 2 and Grade 3 - Interpreted as a retained
expression.

Results

108 cases of proliferative lesions of the breast
were studied throughout 2 years (January 2016 to
December 2017) which includes cases of
lumpectomy, mastectomy, modified radical
mastectomy and also small biopsies from the
breast lesions. 84 cases of the benign lesion, one
case of the borderline lesion and 23 cases of
malignancy  were  studied for CD34

Out of 83 cases of benign cases, 62 cases of
fibroadenoma, 7 cases of fibrocystic disease, 4
cases of fibro adenosis, 2 cases of fibroadenoma
with apocrine metaplasia, 2 cases of
fibroadenoma with focal ductal hyperplasia, 2
cases of fibroadenoma with fibrocystic disease,
and 2 cases of benign phyllodes tumour shows
retained CD34 expression and graded as Grade2
and Grade 3. One case of fibroadenoma and one
case of fibroadenoma with apocrine metaplasia
show reduced expression of CD34 antigen and
graded as Grade 1. One case of complex
fibroadenoma showed loss of CD 34 antigenic
expression and graded as Grade 0. All the
Malignant lesions include 22 cases of infiltrating
ductal carcinoma and one case of infiltrating
lobular carcinoma showed loss of CD34 staining
and graded as Grade 0. We encounter one
borderline  lesion which shows retained
expression of CD34 and graded as Grade 2
(Table - 1).

Discussion
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Normal mammary stroma contains CD34
positive  fibroblasts/fibrocytes. The CD34
positive fibroblasts distribution is like that of
normal skin. This is due to the development of
mammary glands from solid epithelial cords
growing from the epidermal layer into the
underlying mesenchyme.CD34 is a
transmembrane glycoprotein that is involved in
modulation of cell adhesion and signal
transduction and is expressed in mesenchymal
cells of the prostate, urinary bladder, fallopian

tube, thyroid, pancreas, colon, uterine cervix and
testis [2, 3]. On endothelial cells, CD34 acts as a
ligand for L-selectin. They constitute a
population of stromal cells that are capable of
synthesising connective tissue matrix.CD34
positive stromal fibroblasts are potent antigen
presenting cells, and they play a major role in
host response to tissue damage [1, 8]. Loss of
CD34 expression is noted in malignant
transformation of mesenchymal cells in the
stroma.

Table — 1: Histopathological diagnosis.

Histopathological diagnosis and number of

Grading of CD34 stromal positivity

cases (< 5%) (5% to 25%) | (25% to 50%) | (>50%0)
Grade 0 | Gradel Grade 2 Grade 3
Fibro adenoma (63) 0 01 05 57
Fibro adenoma with apocrine metaplasia (3) 0 01 01 01
Fibrocystic disease (7) 0 0 0 7
Fibro adenosis (4) 0 0 1 3
Fibroadenoma with focal ductal hyperplasia (2) | 0 0 0 2
Fibroadenoma with fibrocystic disease (2) 0 0 0 2
Complex fibroadenoma (1) 1 0 0 0
Benign phyllodes (2) 0 0 2 0
Borderline phyllodes (1) 0 0 1 0
Invasive ductal carcinoma (22) 22 00 00 00
Invasive lobular carcinoma (1) 01 00 00 00
Total = 108 24 02 10 72

This study shows retained CD34 expression
(grade 2 and 3) in the entire benign lesion of
breast except for 3 cases which includes
fibroadenoma, fibroadenoma with apocrine
metaplasia and complex fibroadenoma. Reason
for loss of expression in the above cases are
poorly understood and needs further studies.

In the present study loss of CD34 expression is
found in the malignant transformation of
proliferating breast lesions. The change in the
CD34 expression is localised as the stroma which
surrounds the ductal system which has invasive
carcinoma but the other areas which are not
involved by invasive carcinoma retaining the
expression of CD34 antigen in the corresponding
stroma. This strongly implicates the epithelial
and mesenchymal interaction in the control of

CD 34 expression. This raises the possibility of
“loss of CD34 expression is related to malignant
transformation”. The importance of loss of CD34
expression of stromal cells in reactive fibrosis
may be due to the terminal differentiation.

This potential for the stromal response to the
tumour is becoming a target for the treatment of
breast malignancy. It is essential that the changes
in  fibroblast phenotype associated with
malignancy are carefully dissected not only to
validate their use as possible diagnostic markers
but also to establish their potential as therapeutic
targets. The functional relevance of stromal
fibroblast CD34 expression and its loss is unclear
although it may represent a change from a
multipotent mesenchymal cell to committed cell

type.
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The data suggest that there is a strong correlation
between the loss of CD34 expression in stroma
and  malignant  transformation.  Several
mechanisms may explain the promotion of tumor
invasion that induces the transformation of CD34
fibrocytes/fibroblasts into myofibroblasts.CD34
positive fibrocytes are potent antigen presenting
cells capable of priming naive T cells so might
be involved in specific immune surveillance [9,
10]. CD34 positive stromal cells are involved in
remodelling of stromal tissue damage via TGT-
beta, synthesis of collagen 1 and 2 and SMA and
also in terms of migration factors within the
injured tissue via CCR7, CXCR4, SLC and
CXCL12.CD34 positive fibroblasts also play a
role in angiogenesis. Loss of CD34 expression
leads to loss of most essential functions includes
immunity, cell adhesion, motility, stromal
remodelling and angiogenesis inhibition which
promote the invasion of tumor cells into the
stroma and also helpful in metastasis [11].

In our study loss of CD34 expression is seen in
all malignant cases which also support the above
theory. Hence the use CD34
Immunohistochemical marker positivity as an
adjuvant tool in differentiating between benign
and malignant conditions where the morphology
is equivocal.

References

1. Chesney J, Bacher M, Bender A, Bucala
R. The peripheral blood fibrocyte is a
potent antigen-presenting cell capable of
priming naive T cells in situ. Proc Natl
Acad Sci U S A., 1997; 94(12): 6307-12.

2. Kuroda N, Nakayama H, Miyazaki E,
Hayashi Y, Toi M, Hiroi M, et al.
Distribution and role of CD34-positive
stromal cells and myofibroblasts in
human normal testicular stroma. Histol
Histopathol., 2004; 19(3): 743-51.

3. van de Rijn M. CD34: a review. Appl
Immunohistochem., 1994; 2: 71-80.

10.

11.

Bhowmick NA, Neilson EG, Moses HL.
Stromal fibroblasts in cancer initiation
and progression.  Nature, 2004;
432(7015): 332-7.

Kurose K, Hoshaw-Woodard S,
Adeyinka A, Lemeshow S, Watson PH,
Eng C. Genetic model of multi-step
breast carcinogenesis involving the
epithelium and stroma: clues to tumour-
microenvironment interactions. Hum
Mol Genet., 2001; 10(18): 1907-13.
Silberstein GB. Tumour-stromal
interactions. Role of the stroma in
mammary development. Breast Cancer
Res., 2001; 3(4): 218-23.

Lagios MD. Heterogeneity of duct
carcinoma in situ (DCIS): relationship of
grade and subtype analysis to local
recurrence and risk of invasive
transformation. Cancer Lett.,, 1995;
90(1): 97-102.

Moore T, Lee AH. Expression of CD34
and bcl-2 in phyllodes tumours,
fibroadenomas and spindle cell lesions of
the breast. Histopathology, 2001; 38(1):
62-7.

Sircar K, Hewlett BR, Huizinga JD,
Chorneyko K, Berezin |, Riddell RH.
Interstitial cells of Cajal as precursors of
gastrointestinal stromal tumors. Am J
Surg Pathol., 1999; 23(4): 377-89.

Suster S, Fisher C. Immunoreactivity for
the human hematopoietic progenitor cell
antigen (CD34) in lipomatous tumors.
Am J Surg Pathol., 1997; 21(2): 195-
200.

Humphreys TR, Monteiro MR, Murphy
GF. Mast cells and dendritic cells in
basal cell carcinoma stroma. Dermatol
Surg., 2000; 26(3): 200-3; discussion 3-
4.

Page 159



