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ABSTRACT

Background: The breast cancer is the most common cancer in India. The triple negative breast
duct carcinoma [TNBC] cases behave as aggressive subtype with poor prognosis. The
neovascularization is important mechanism in tumor development, invasion and metastasis. Aim:
To study CD34 expressions as vascular marker in TNBC in females to analyses the
microvascular count(MVC) and comparison of the metastatic breast tumor cells with non-
metastatic behavior of the breast tumor cells

Methods: CD34 expression was studied in 53 cases of TNBC in South Indian female patients
over a period of 3 years. Sections from paraffin blocks were stained with Silver Stain method to
find out basement Membrane (BM) integrity status of tumor lobules and immune-stained for
CD34 to study angiogenesis. Radiologically patients were followed up for visceral metastasis.
Results: In our study lymph node metastasis was positive in 51 cases out of total 53 cases. In the
metastasizing cases MVC was observed to be 62 MV/HPF, compared to 42 MV/HPF in the non-
metastatic TNBC case. The MVC showed lower count (25/ HPF) in type 1 (intact BM) TNBC
compared to >40 / HPF in Type 2 and 3 (breached BM) TNBC. MVC in TNBC cases was found
to be higher in the metastasizing cases compared to non-metastasizing cases (P value — < 0.001
was significant).

Conclusion: The micro vascular density in TNBC cases was found to be higher in metastasizing
cases compared to non-metastasizing cases. In the treatment of TNBC with CD34 positive, high
MVC, combining antiangiogenic therapy to the usual therapeutic agents may be useful
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INTRODUCTION

The incidence of breast cancer is increasing worldwide. It is the most common cancer in India.
The prevalence of TNBC which is greater in India when compared to western literature with
increase in the number of the cases of triple negative breast duct carcinoma [TNBC].X
Prognosis of the breast carcinoma depends on the biological or molecular cell-types of the
carcinoma; hence, immuno-histochemical markers studies have become important in the final
diagnosis of breast carcinoma. Estrogen Receptors (ER), Progesterone Receptors (PR), and
Human epidermal growth factor receptor 2 (HER2-neu) markers have become routine diagnostic
techniques for identification of various types of breast duct carcinoma. Luminal cell breast duct
carcinoma which does not express the ER, PR and EGFR2 markers are identified as TNBC and
have poor prognosis.[5°1 Very few studies have been conducted so far to assess the micro vessel
density in breast carcinoma. Since no studies on CD34 expression have been undertaken so far in
Indian female population, hence the present work was planned to study CD34 expressions and
their utility in micro vessel density of TNBC in the South Indian patients in the Coimbatore
region.

MATERIALS & METHOD
In this study CD34 expression was studied in 53 cases of TNBC at Department of Pathology,
Government Medical College and ESI Hospital, Coimbatore over a period of 3 years from 2019
to 2021. From among 404 breast carcinoma cases submitted for histo-pathological diagnosis and
immuno-histochemical [ER, PR, Her 2 neu] expressions, total 53 cases showing triple-negativity.
Metadata of the patient and clinical findings were recorded, and the paraffin tissue blocks after
histopathology diagnosis were processed for 1) Reticulin Silver impregnation to find out
integrity status of basement membrane of malignant lobules in TNBC, and 2) immune staining of
sections to find out CD34 expression in the blood vessels and endothelial cells. Radiologically
patients were investigated for visceral metastasis.
SILVER IMPREGNATION: Sections from the tumor-blocks were Silver Stain impregnated
applying the Gomori’s method. Basement Membrane integrity status was recorded in each case
applying the criterion that; 1) TNBC type 1 lesion showed in-situ duct carcinoma with well-
defined intact BM, 2) TNBC Type 2 presented in-situ carcinoma with focally or partially
breached BM, and 3) TNBC Type 3 lesion showed invasive duct carcinoma with surrounding
fibrosis without any basement membrane structure.
CD34 STAINING: CD34 (Clone QBENd/10) antibody and immune stain reagents obtained from
Thermo scientific company and the staining protocol, were used for immune-staining of the
sections for CD34 expression. The staining of endothelial cells in blood vessels was taken as
internal control. Cellular localization of CD34 was in the cell membrane or cytoplasm and the
tissue cells expressing antibody labeled CD34 displayed brown granular staining of the
cytoplasm of endothelial cells.*”]
The tumors were frequently heterogeneous in their vessel density, however, the area of highest
neovascularization was found by scanning the tumor section at low power and identifying the
areas of invasive carcinoma with the highest number of discrete microvessels staining for CD34.
The method used for micro-vessel counting was modified from Weidner et al, the individual
microvessels were counted on a 400x microscopic field in 3 microscopic fields. Average number
of non-canalized micro-vessels count per field was calculated. This was called the microvessel
count. Any brown staining endothelial cell or endothelial cell cluster that was clearly separate
from adjacent micro-vessels was considered a single, countable micro-vessel. Vessel lumina
were not necessary for a structure to be defined as a micro-vessel.l*!
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Age incidence of TNBC in the present south Indian population is shown in the table-1. Higher
incidence of TNBC was observed in the age groups 30-50 years. The incidence of metastasis
observed in the present 53 cases of TNBC is shown in the table-2. Nearly half of the total TNBC
cases presented with metastasis mostly to the lymph nodes. Basement membrane integrity status
observed in present 53 cases of TNBC is shown below in the table-3. In present TNBC series,
Type 3 basement status was the most common pattern observed in 48 (90.5%) cases, followed by
less common patterns in remaining TNBC type 1 and TNBC Type 2 cases. CD34 stained
sections in 53 cases of TNBC were studied for angiogenesis (micro-vessel count). The results are

shown in table 4, Figures 1-2.

Table 1: Showing age group distribution in 53 cases of TNBC

Age in years No. of cases Percentage
21-30 4 7.5%
31-40 17 32.1%
41-50 22 41.5%

>50 10 18.9%
21 - >50 53 100%

Table-2: Showing metastasis pattern in 53 cases of TNBC.

Site No. of cases Percentage cases

Lymph node 24 45.28%
L.N. + Lung 2 3.8%

L.N +Liver 1 1.9%

No metastasis 26 49.05%
Total cases 53 100%

Table 3: Showing the BM Status in 53 cases of TNBC.
TNBC - BM patterns No of cases Percentage

Type 1 2 3.8%

Type 2 3 5.7%

Type 3 48 90.5%

Total 53 100%

Table 4: Showing micro vessel count of in metastasizing and non-metastasizing 53 TNBC

cases
No of Metastasizing No of non- Non-metastasis
Metastasizing | cases (Micro vessel | metastasizing |cases (Micro
TNBC cases count) cases vessel
Mean +S.D count)Mean
per Hpf +S.D/ Per Hpf
Type-1TNBC (intact Nil Nil 2 25.5+£13.43
BM)
Type-2 TNBC 2 59+1.41 1 48
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(Partial breach BM)
Type-3 TNBC 25 63.85+10.60 23 45.22+9.89
(Complete breach
BM)
Total 27 62+10.6 26 42,16+ 0.7

P value — (< 0.001) chi square 29.75 p
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Figure-1: CD34 ekpressions in micro-vessel in areas of high (CD34- x-200)
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Figure-2: CD34 expressions in micro-vessels in areas of high vascularization (CD34- x 400)

DISCUSSION

The incidence of TNBC in the present study in south Indian population, was observed to be
53/404 (13.12%) of the total female breast duct carcinoma. Previous studies showed TNBC
incidences of ~10-26% of invasive breast carcinomas.>812-151 |n the present study common age
group involved by TNBC was observed to be 40 to 50 years. Other studies reported that women
with triple-negative breast cancers were significantly more likely to be under age of 40 years.[*]
Suresh et al reported median age for highest TNBC incidence in Central India to be 49 years in
the age group 22-75 years.'1 Sharma et al, in North Indian Women, found highest TNBC
incidence in the age group 21-30 years.®! Present study findings are in agreement with that of
Suresh et al.ll}

In our study lymph node metastasis was observed to be positive in 51 percent cases. Suresh et al,
Dent et al, and Lakshmaiah et al in their studies on TNBC breast carcinoma cases, observed the
lymph node metastasis in 35%, 55% and 63% cases respectively.>"18 The present findings
showed that the rate of lymph node metastasis in TNBC cases did not differ from the breast
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carcinoma in general, which also presented with lymph node metastasis in more than 50 per cent
cases.['’] Dent et al, however, in their study suggested an excess risk of distant metastasis in the
triple negative breast cancer (TNBC) compared to other forms of breast cancer. Suresh et al in
their cases reported low rate of metastasis in the viscera only in 6.4% cases.!*"*°! The differences
could be due to smaller sample sizes.

Van de Rijn suggested that CD34 is a good marker for the human hematopoietic cells and
vascular endothelial cells.?! In the present study tumour angiogenesis density was studied on
CD34 stained sections in 53 TNBC cases. In the metastasizing cases of TNBC the mean micro-
vessel (MV) count was observed to be 62 MV/HPF, compared to 42 MV/HPF in the non-
metastatic TNBC case. The MV /HPF showed lower count (25/ HPF) in type 1 (intact BM)
TNBC compared to >40 / HPF in Type 2 and 3 (breached BM) TNBC Groups. Weidner et al,
Salih et al in their study, in general breast carcinoma, observed similar pattern of MV
counts. 24

Micro vascular density in TNBC cases was found to be higher in the metastasizing cases
compared to non-metastasizing cases (P value — < 0.001 was significant), the pattern was similar
to other types of breast carcinoma in the women. Vascular density increased with the increase of
the grade of the breast carcinoma.

The increased levels of vascular endothelial growth factor (VEGF) in TNBC patients had shorter
relapse free survival. The antiangiogenic therapy improves the treatment efficacy in TNBC
patients.??l VEGF-2 has been reported as a prognostic factor in TNBC. It suggests that vascular
pathway is an essential mechanism for targeting in TNBC Basal Cell subtype.l?®! The therapy
with monoclonal anti- VEGF antibody bevacizumab with weekly paclitaxel caused a significant
increase in response rates and progression-free survival in the metastatic TNBC Basal Cell
subtypes.[?4

CONCLUSION

The micro vascular count in TNBC cases was found to be higher in the metastasizing cases
compared to non-metastasizing cases and micro-vessels can be better visualized by the CD34
Staining. In the treatment of TNBC, CD34 positive with high MVC, combining antiangiogenic
therapy to the usual therapeutic agents may be useful. However, further studies on a larger scale
are needed for confirmation.
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