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ABSTRACT

Introduction: Breast cancer is the most frequent cancer among
women. The CD34 immunohistochemical antigen serves as
a tool in differentiating between benign and malignant breast
lesions. It has been suggested that CD34 may be related to
invasive potential.

Aim: To evaluate the expression of the CD34 antigen in the
stroma of benign and malignant breast lesions using the
Immunohistochemistry (IHC) method.

Materials and Methods: This cross-sectional study was
conducted in the Department of Pathology in collaboration
with the Department of Surgery at Sarojini Naidu Medical
College, Agra, Uttar Pradesh, India over a period of 18 months
(from January 2021 to June 2022), involving a total of 50
histopathologically confirmed cases of benign and malignant
breast lesions. Postsurgical specimens, including biopsies and
mastectomies, were fixed in 10% neutral buffered formalin. The
initial diagnosis was made by Haematoxylin and Eosin (H&E)-
stained tissue sections. Sections from the same block were
subjected to IHC staining using a monoclonal antibody to the
CD34 antigen, and the intensity of expression in stromal cells
was graded from 0 to 3+ based on nuclear positivity: up to 5%
stromal cells immunoreactive (grade-0), >5% and up to 25%
(grade-1), >25% and up to 50% (grade-2), and > 50% (grade-3).
The data was entered into Microsoft Excel 2007 and analysed
using Statistical Package for Social Sciences (SPSS) statistical

software version 19.0. The inferential statistics included the use
of the Chi-square test.

Results: Out of the total 50 cases evaluated, 25 (50%) were
categorised as benign, and rest 25 (50%) were categorised as
malignant lesions. Among the benign lesions, the most common
lesion was fibroadenoma, accounting for 9 (36%) cases,
followed by benign phyllode tumour, with 6 (24%) cases. Among
malignant lesions, the most common lesion was Invasive Ductal
Carcinoma (IDC), accounting for 23 (92%) cases. The intensity
of CD34 expression was found to be significantly higher in
benign as compared to malignant breast lesions. Out of the
25 benign breast cases, the maximum number of cases (19)
showed Grade-3+ positivity, 5 cases showed Grade-2+, and
1 case showed Grade-0 positivity. However, among malignant
lesions, maximum cases (23, 92%) showed Grade-0 on CD34
immunostaining.

Conclusion: This study was undertaken to evaluate the CD34
expression in benign and malignant breast lesions which might
be able to distinguish between the benign and malignant breast
lesions. The most benign breast lesions express CD34 in the
stroma, while it is almost totally lost in all malignant neoplasms.
Loss of CD34 is associated with the tumour’s capacity for
invasion. However, to determine its function as a therapeutic
target in cases of breast cancer, additional research can also
be done.

Keywords: Breast cancer, Immunohistochemistry, Lactating adenoma, Squamous papilloma

INTRODUCTION

The most frequent cancer among women in the world today is
breast cancer. For women between the ages of 35 and 55 years,
it is the main cause of cancer-associated death. Breast carcinoma
is the second most prevalent cause of cancer death, after lung
carcinoma [1,2]. The higher rate of early-stage disease diagnosis is
responsible for the current trend towards improvement in the death
rate for breast cancer, although our therapeutic choices for advanced
stage breast carcinomas are still restricted. The development of
targeted and molecular-based therapies will therefore require a
deeper understanding of the cellular and molecular mechanisms
underlying the onset and progression of breast cancer [3]. Although
histopathology is the gold standard for the identification of breast
lesions, IHC study also plays a significant role when histological
diagnosis is equivocal, particularly when distinguishing invasive
carcinomas from in-situ carcinomas. Myoepithelial cells, fibroblasts,
and leukocytes, among other stromal cells, tightly control the breast
tumour’s development, differentiation, and invasiveness [4]. The
transmembrane glycoprotein CD34 is expressed by mesenchymal
cells in numerous places such as the prostate, urinary bladder,
fallopian tube, etc., including the normal mammary stroma, and it
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functions as a modulator of cell adhesion and signal transmission.
Mesenchymal cells have been shown to lose CD34 in several
contexts, including when the mesenchymal population undergoes
malignant transformation. Malignant breast phyllodes tumours have
lower CD34 levels than benign phyllodes tumours or fibroadenomas
[5,6]. Therefore, the study was conducted to compare the expression
of the CD34 antigen in benign and malignant breast lesions and
to establish its diagnostic efficacy for benign and malignant breast
lesions as a diagnostic tool.

MATERIALS AND METHODS

The cross-sectional study was conducted in collaboration between
the Department of Pathology and the Department of Surgery at
Sarojini Naidu Medical College, Agra, Uttar Pradesh, India. The
study was conducted over a period of 18 months, from January
2021 to June 2022. Ethical approval was obtained from the
institutional ethical committee (IEC/2021/40).

Inclusion criteria: Histopathologically confirmed cases of benign and
malignant breast lesions, adequate tissue for further processing for
CD34, cases with detailed clinical examination for clinicopathological
correlation were included in the study.
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Exclusion criteria: Inadequate and autolysed tissue, patients with
metastatic tumours from systemic malignancies were excluded
from the study.

A total of 50 cases (25 cases of benign lesions and 25 cases
of malignant lesions) of surgically resected mastectomy and
lumpectomy breast specimens, including biopsies, were included in
the present study. After receiving the samples, gross inspection was
done and the size and appearance of the tumour were documented.
After incising (bread loafing), the specimens were fixed in 10% formal
saline for 12 to 24 hours. Tissue sections from the representative
areas were then submitted for further processing, and paraffin wax
blocks were made. Sections of 3-4 um were made from the paraffin
wax blocks and stained by routine H&E dye, then examined under
a light microscope. A histological diagnosis was made, including
modified Bloom-Richardson histological grading. Another section
of 3-4 ym was used for IHC for CD34 and stained using the Thermo
Scientific CD34 (Clone QBENd/10) kit. The representative sections
from all the cases were studied. Each section was examined,
and the number of terminal duct/lobular units was identified. The
sections were evaluated at high power (400X microscopic field;
objective 40X, eyepiece 10X), considering a high-power microscopic
field harboured 100 stromal cells.

Grading was done from 0 to 3+ [7]:

0: <5% stromal cells immunoreactive

1+: >5 10 25% stromal cells immunoreactive
2+: >25 to 50% stromal cells immunoreactive
3+: > 50% stromal cells immunoreactive

The staining of endothelial cells in blood vessels was used as
an internal control [7]. Grade-0 was interpreted as a complete
loss of CD34. Grade-1 was interpreted as reduced expression,
while Grade-2 and 3 were interpreted as retained expression
of CD34. In the present study, Grade-O and Grade-1 were
considered as CD34 negative, and Grade-2 and Grade-3 were
considered as CD34 positive [7]. The age of the patient and
the site of lesions (right breast or left breast) were considered
in clinicopathological correlation. Histological grading was
done using the modified Bloom Richardson grading system
based on tubule formation, nuclear pleomorphism, and mitotic
figures [8].
1. Tubule formation:

e  Score 1: >75% of tumour has tubules

e Score 2: 10%-75% of tumour has tubules

° Score 3: <10% tubule formation
2. Nuclear pleomorphism:

° Score 1: Tumour nuclei similar to normal ductal cell nuclei
(2-3 x RBC)

° Score 2: Intermediate size nuclei

e  Score 3: Large nuclei, usually vesicular with prominent
nucleoli

3. Mitotic count (per 10 HPF with 40X objective and field area
of 0.196 mm?)

e  Score 1: 0-7 mitoses

e  Score 2: 8-14 mitoses

e  Score 3: 15 or more mitoses
Modified Bloom Richardson Grading:

° Grade-1=Scores of 3, 4 or 5

e  Grade-2=Scores of 6 or 7

e  (Grade-3=Scores of 8 or 9
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STATISTICAL ANALYSIS

The data was entered into Microsoft Excel 2007 and analysed using
SPSS statistical software version 19.0. The descriptive statistics
included frequency and percentage. The inferential statistics included
the use of the Chi-square test.

RESULTS

A total of 50 histopathologically confirmed cases of benign and
malignant breast lesions were studied for the immunohistochemical
expression of CD34. Out of the total 50 cases, only two cases
were male, and the remaining 48 cases were female. Of the total
50 cases, the maximum number of cases (13 cases) was found
in the 31-40 years age group, followed by the 41-50 years age
group (10 cases) and the 11-20 years age group (nine cases). Out
of these, 25 (50%) cases were benign, and 25 (50%) cases were
malignant. Among benign lesions, the most common lesion was
fioroadenoma with nine (36%) cases [Table/Fig-1a,b], followed
by benign phyllode tumour with six (24%) cases [Table/Fig-2a,b],
fioroadenosis with three (12%) cases, and gynecomastia with
two (8%) cases [Table/Fig-3a,b], and each (4%) case of FA with
epithelial hyperplasia, FA with ductal hyperplasia, and apocrine
metaplasia [Table/Fig-4a,b], FA with apocrine metaplasia, Lactating
adenoma [Table/Fig-5a,b], and Squamous papilloma. The most
common malignant lesion was IDC with 23 (92%) cases [Table/
Fig-6a,b,7a,b,8a,b], followed by one (4%) case each of malignant
phyllode tumour [Table/Fig-9a,b] and Intraductal papillary carcinoma
[Table/Fig-10a,b,11].
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[Table/Fig-1]: a) Showing proliferation of stromal component and compressed
epithelial component with elongated and slitelike appearance; Fibroadenoma

(H&E, 100x). b) Showing grade-3 CD34 immunohistochemical staining in a case of
Fibroadenoma (IHC, 100x).

In this study, in the benign cases, the most common age group
affected was 11-20 years, with nine cases (36%), followed by the
21-30 and 31-40 years age groups, with six cases each (24%).
Out of the total 25 cases of malignant lesions, the maximum cases
were found to affect the 41-50 years age group, followed by the
31-40 year age group, with seven cases [Table/Fig-12].

In this study, out of 25 benign breast cases, the maximum
number of cases (19 cases) were found to be grade-3 positive,
followed by grade-2 positivity in five cases and grade-0 in one
case. Out of the nine cases of fibroadenoma, six cases showed
grade-3 positivity. Out of the total six cases of benign phyllodes
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[Table/Fig-2]: a) Showing intracanalicular growth pattern with increased stromal
cellularity and ductal epithelial cells; Benign phyllode tumour (H&E, 100x). b) Showing

grade-3 CD34 immunohistochemical staining in a case of benign phyllode tumour
(IHC, 100x).
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[Table/Fig-3]: a) Showing proliferation of ducts (inset showing benign ductal
epithelium, 400x) without lobule formation with loose periductal stroma;
Gynaecomastia (H&E, 100x). b) Showing grade-3 CD34 immunohistochemical
staining in a case of gynaecomastia (IHC, 100x).

tumour, the maximum cases (04 cases, 66.7%) showed
grade-3 positivity [Table/Fig-2b]. The difference was statistically
significant (p-value=0.025) when analysed using the Chi-square
test [Table/Fig-13].

In this study, out of 23 cases of IDC, the maximum cases of
IDC showed Grade-O positivity (21 cases, 91.3%), followed
by 2 (8.7%) cases of Grade-1+; while each case of malignant
phyllode tumour and intraductal papillary carcinoma were found
to be Grade-O positive. The difference was statistically non-
significant when analysed using the Chi-square test (p-value=0.934)
[Table/Fig-14].
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[Table/Fig-4]: a) Showing proliferation of stromal component and ductal hyperplasia
with apocrine metaplasia (Inset, 400x); Fibroadenoma with ductal hyperplasia and
apocrine metaplasia (H&E, 100x). b) Showing grade-3 CD34 immunohistochemical

staining in a case of fibroadenoma with ductal hyperplasia and apocrine metaplasia
(IHC, 100x).
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[Table/Fig-5]: a) Showing proliferation of epithelial component and closely packed
tubules in back-to-back arrangement with supporting stroma and prominent
lactational changes; lactating adenoma (H&E, 100x). b) Showing grade-3 CD34

immunohistochemical staining in a case of lactating adenoma (IHC, 100x).

In this study, based on the association of the histological grade of
IDC with CD34 expression, the maximum cases of IDC Grade-1
(09 cases, 81.81%) showed Grade-0O positivity, and 02 cases
(18.11%) showed Grade-1 positivity with CD34 immunostaining.
All cases of IDC with histological Grade-2 (05 cases) and Grade-3
(07 cases) showed Grade-0 positivity with CD34 immunostaining
[Table/Fig-15].

DISCUSSION

Breast cancer is still one of the most common diseases in India
and throughout the world, continuing to take a high toll on
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[Table/Fig-6]: a) Showing >75% tubule formation with mild nuclear pleomorphism;
Invasive Ductal Carcinoma (IDC) Grade-1 (H&E, 400x). b) Showing grade-0 CD34
immunohistochemical staining of stromal cells and CD34 positive blood vessels in
background (Arrow); Invasive Ductal Carcinoma (IDC) Grade-1 (IHC, 100x).

[Table/Fig-7]: a) Showing tumour cells arranged in cords and 10-75% tubule
formation with moderate nuclear pleomorphism; Invasive Ductal Carcinoma (IDC)
Grade-2 (H&E, 400x). b) Showing grade-0 CD34 immunohistochemical staining
of stromal cells and CD34 positive blood vessels in background (Arrow); Invasive
Ductal Carcinoma (IDC) Grade-2 (IHC, 100x).

human life despite recent improvements and numerous studies
conducted in this field. Studies on newer techniques for breast
cancer treatment and quick and accurate diagnosis of cancer are
desperately required [9]. The stroma surrounding the tumour is
significantly different from normal stroma due to changes in protein
synthesis, which also controls the proliferation of the tumour’s
epithelial component [10]. Mesenchymal cells expressed CD34,
a transmembrane glycoprotein, at various places, including the
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[Table/Fig-8]: a) Showing tumour cells in solid cords with no tubule formation
and moderate nuclear pleomorphism with mitotic figures (Arrow); Invasive

Ductal Carcinoma (IDC) Grade-3 (H&E, 400x). b) Showing grade-0 CD34
immunohistochemical staining of stromal cells and CD34 positive blood vessels in
background (as control); Invasive Ductal Carcinoma (IDC) Grade-3 (IHC, 100x).

[Table/Fig-9]: a) Showing increased stromal cellularity and atypical stromal cells
with hyperchromatic pleomorphic nuclei and mitotic figure (Arrow); Malignant
Phyllodes Tumour (H&E, 400x). b) Showing grade-0 CD34 immunohistochemical
staining of stromal cells and CD34 positive blood vessels in background (Inset);
Malignant Phyllodes Tumour (IHC, 100x).

normal mammary stroma. It was thought to be involved in the
control of cell adhesion and signal transmission. Mesenchymal cells
have been shown to lose CD34 in several circumstances when there
has been a malignant change in the mesenchymal population [11].
The function of the stromal microenvironment in the development of
different tumours has long been debated. The stroma surrounding
the tumour is significantly different from normal stroma due to
changes in protein synthesis, which also controls the proliferation
of the tumour’s epithelial component [7,10]. Mesenchymal cells
express CD34, a transmembrane glycoprotein, at various places,
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[Table/Fig-10]: a) Showing tumour with papillary architecture with delicate fibrovascular
core lined by malignant epithelial cells without myoepithelial layer; Intraductal papillary
carcinoma (H&E, 400x). b) Showing grade-0 CD34 immunohistochemical staining in a

case of Intraductal papillary carcinoma (IHC, 100x).

Type of lesions n (%)
1. Benign lesions (N=25) 25

Fibroadenoma (FA) 09 (36)
FA with epithelial hyperplasia 01 (4)
FA with ductal hyperplasia and apocrine metaplasia 01 (4)
FA with apocrine metaplasia 01 (4)
Gynaecomastia 02 (8)
Lactating adenoma 01 (4)
Fibroadenosis 03 (12)
Benign phyllodes tumour 06 (24)
Squamous papilloma 01 (4)
2. Malignant lesions (N=25) 25

Malignant phyllodes tumour 01 (4)
Intraductal papillary carcinoma 01 (4)
Invasive Ductal Carcinoma (IDC) 23(92)

[Table/Fig-11]: Distribution of study subjects based on type of lesions.

Type of lesions Grade-0 | Grade-2+ | Grade-3+
Fibroadenoma 0 3(33.3%) | 6(66.7%)
FA with epithelial hyperplasia 0 0 1(100%)
FA with quctal hyperplasia and apocrine 0 0 1 (100%)
metaplasia

FA with apocrine metaplasia 0 0 1(100%)
Gynaecomastia 0 0 2 (100%)
Lactating adenoma 0 0 1 (100%)
Fibroadenosis 0 0 3 (100%)
Benign phyllodes tumour 0 2 (33.3%) | 4(66.7%)
Sqguamous papilloma 1 (100%) 0(0%) 0
Total 01 05 19

[Table/Fig-13]: Showing association of CD34 stain grading with different types of

benign lesions.

Chi-square test at p-value of 0.025 is significant, There was no single cases of grade-1

Type of lesions Grade-0 Grade-1+
Malignant phyllodes tumour 1 (100%) 0
Intraductal papillary carcinoma 1 (100%) 0
Invasive ductal carcinoma 21 (91.3%) 2 (8.7%)
Total 23 02

[Table/Fig-14]: Association of CD34 stain grading with different types of malignant

lesion.

Chi-square test at p-value of 0.934 is non-significant

;Iri:g:(;gfical CD34 expression grade

IDC 0 1+ 2+ 3+
Grade-1 09 (81.81%) 02 (18.11%) 00 00
Grade-2 05 (100%) 00 00 00
Grade-3 07 (100%) 00 00 00
Total 21 02 00 00

[Table/Fig-15]: Showing CD34 expression in different histological grade of Invasive

Ductal Carcinoma (IDC).
Chi-square test at p-value of 0.932 is non-significant

including the normal mammary stroma [11]. Improved knowledge of
the molecular and cellular mechanisms behind tumour progression
can help in the early diagnosis of breast carcinomas as well as
the development of specific therapies. The function of the stromal
microenvironment in the development of different tumours has long

been debated [7].

The present study was performed on a total of 50 cases of breast
lesions; 25 cases were benign, and 25 cases were malignant. The

[Table/Fig-12]: Age wise distribution of benign and malignant lesions.

Type of lesions 11-20 years 21-30 years 31-40 years 41-50 years 51-60 years | Above 60 years Total
Fibroadenoma 4 (44.4%) 3(33.3%) 2 (22.2%) 0 9 (36%)
FA with epithelial hyperplasia 1(100.0%) 0 0 0 1(4%)
Ssovcvgged;‘gfa';‘g’;gp'%ia and 0 0 1(100%) 0 0 0 1(4%)
FA with apocrine metaplasia 0 1 (100%) 0 0 0 0 1 (4%)
Benign Gynaecomastia 2 (100%) 0 0 0 0 0 2 (8%)
lesions
Lactating adenoma 1 (100%) 0 0 0 0 0 1 (4%)
Fibroadenosis 1(33.3%) 1(33.3%) 1(33.3%) 0 0 0 3 (12%)
Benign phyllode tumours 0 1(16.7%) 2 (33.3%) 1(16.7%) 2 (33.3%) 0 6 (24%)
Squamous papilloma 0 0 0 0 0 1 (100%) 1(4%)
Total benign lesions 09 (36%) 06 (24%) 06 (24%) 01 (4%) 02 (8%) 01 (4%) 25 (100%)
Invasive Ductal Carcinoma 0 0 7 (30.4%) 7 (30.4%) 6 (26.1%) 3 (13.0%) 23 (92%)
Malignant Malignant phyllodes tumour 0 0 0 1 (100%) 0 0 01 (4%)
lesions Intraductal papillary carcinoma 0 0 0 1 (100%) 0 0 01 (4%)
Total malignant lesions 0 0 07 (28%) 09 (36%) 06 (24%) 03 (12%) 25 (100%)
Total cases 09 06 13 10 08 04 50

Chi-square test at p-value of 0.132 for benign lesions and 0.995 for malignant lesions
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histopathological diagnosis was made on H&E section: thereafter
IHC staining for CD34 on histological sections of breast lesions.
In this study, out of a total of 50 cases, 48 patients were female
and 2 patients were male. The youngest patient encountered in
this study was a 15-year-old female, and the oldest patient was
a 65-year-old female. Maximum number of cases were in the
4t 1o 6™ decade of life.

Similar results were found by Bharti R and Khan AA et al., while
Chakraborty AP et al., and Kuroda N et al., found the maximum
number of cases in individuals older than the 5" decade of life
(62%), and Chen Z et al., found the maximum number of cases
in individuals older than the 4" decade of life [7,12-15]. Moreover,
present study found that the maximum number of benign lesion
cases occurred in the 2 to 3 decade of life, and the maximum
number of malignant lesions were found in the 4" to 5" decade
of life. Present study found that the maximum number of breast
lesions were IDC, followed by fibroadenoma. Similar results
were found by Cimpean AM et al., (41.00% cases of IDC), Tete
A et al, (43.5% cases of IDC), and Kuroda N et al., (31.20%
cases of IDC) [4,9,14], while Chakraborty AP et al., found
fioroadenomas (21.70% cases) to be the most common lesion,
followed by IDC (11.00% cases) [7]. Chauhan H et al., found
DCIS (40.74% cases) to be the most common lesion, followed by
IDC (29.60% cases), and Moore T et al., found phyllodes tumour
(42.60% cases) to be the most common lesion, followed by FA
(24.50% cases) [6,11].

Present study found that in the benign lesions, the maximum
number of benign cases were fibroadenomas (36.00% cases),
followed by benign phyllodes tumours (24% cases). Similar results
were found by Khan AA et al., Elancheran M et al., and Kacar
A et al., as they found 74.69%, 84.5%, and 64.20% cases of
fibroadenomas, respectively [13,16,17]. While Chauhan H et al.,
found radical scar lesions (66.66% cases) to be the most common
benign lesion, followed by fibroadenomas (33.33% cases) [11].
Among the malignant lesions, the maximum number of malignant
breast lesions were IDC (92.00% cases). Similar results were
found by Elancheran M et al., Khan AA et al., and Chen Z et al,,
as they found that 95.65%, 88.5%, and 95.45% cases of IDC,
respectively [13,15,186].

Based on the staining grading system of CD34, in this study, present
study found that the maximum benign breast lesions (19 cases)
showed grade-3 CD34 positivity, followed by grade-2 positivity in
05 cases, and a single case of squamous papilloma showed CD34
negativity. Similar results were found by Chakraborty AP et al.,
Chauhan H et al., Khan AA et al., Song JY et al., and Yazhou C
et al,, [7,11,13,18,19]. However, the maximum malignant lesions
(23 cases, 92%) showed grade-0 positivity, followed by 02 cases
(8%) with grade-1 positivity with CD34 immunostaining, which was
found to be concordant with Moore T et al., Tete A et al., Chauhan
H et al., Khan AA et al., and Kuroda N et al., [6,9,11,13,14].

In this study, all benign lesions were CD34 positive, except for
the single case of squamous papilloma. The study was found
concordant with Cimpean AM et al., Chakraborty AP et al., Tete
A et al., Elancheran M et al., and Noronha Y et al., [4,7,9,16,20].
Although, all malignant lesions were found to be CD34 negative.
The result was consistent with Chakraborty AP et al., Tete A et al.,
Chauhan H et al., Khan AA et al., Elancheran M et al., and Yazhou
Cetal,[7,9,11,13,16,19].

In the present study, based on the correlation of the histological
grade of IDC with CD34 grading, the maximum cases (9/11 cases)
of histological Grade-1 showed CD34 Grade-0 staining, and 2/11
cases showed CD34 Grade-1 staining. All cases of histological
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Grade-2 and Grade-3 showed CD34 Grade-0O staining. However,
all cases of histological grades 1, 2, and 3 were found to be CD34
negative. Bharti R found that all cases of histological grades 1, 2,
and 3 were CD34 negative, except for one case of histological
Grade-1, which showed CD34 positivity [12]. Chakraborty AP et al.,
found that all cases of histological grades 1, 2, and 3 were CD34
negative with Grade-0 CD34 staining in all cases [7].

Limitation(s)

The limitation of the study was the restricted number of cases and
the use of a limited marker, as many myoepithelial markers are
used to differentiate between benign and malignant breast lesions.

CONCLUSION(S)

The present study was undertaken to evaluate the expression of
the CD34 antigen in the stroma of benign and malignant breast
lesions using IHC method. It is concluded that diffuse expression
of CD34 is present in the normal breast stroma, in addition to the
blood vessel wall. Most benign breast lesions express CD34 in the
stroma. In all malignant neoplasms, CD34 expression in the stroma
is almost totally lost. Loss of CD34 is associated with the tumour’s
capacity for invasion. It might be able to distinguish between benign
and malignant breast lesions and act as a key diagnostic indicator.
To determine its function as a therapeutic target in cases of breast
cancer, additional research can also be done.
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