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ABSTRACT

Purpose: The aim of study is to evaluate angiogenesis
using CD34, in estrogen, progesterone positive and negative
breastcancer and to correlate the microvessel density with
known histological prognostic factors, morphological type of
breast carcinoma and lymph node metastasis.

Materials and Methods: Twenty eight untreated cases of breast
cancer were included in the study and paraffin embedded
sections were obtained from representative mastectomy
specimen of breast cancer patient. The sections were stained
with hematoxylin and eosin stain and immunohistochemistry
was performed using CD34, estrogen, progesterone, cytokeratin
and epithelial membrane antigen antibody. Angiogenesis was
analysed using CD 34 antibody. For statistical analysis, cases
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were grouped into estrogen, progesterone positive and negative
receptors.

Results: Mean microvessel density in ER-/PR-, ER-/ PR+,
ER+/PR-, ER+/PR+ was 15.45, 14.83, 11, 10.89 respectively.
A significant correlation was found between ER receptors
and mean vascular density with p-value (< 0.05). A significant
difference was observed in mean vascular density between
the four groups comprising (p-value < 0.05). Infiltrating duct
carcinoma (NOS) grade Il has got the highest mean microvessel
density (14.17) followed by grade Il (12.93) and grade | (12.33).

Conclusion: Information about prognostic factors in breast
cancer patients may lead to better ways to identify those patients
at high risk who might benefit from adjuvant therapies.
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INTRODUCTION

There has been global increase in incidence of breast cancer over
the last several decades in Asian countries than in United States and
Europe [1]. Biological and epidemiological profiles of breast cancer
vary globally. Breast cancer is more frequent in Asia pacific region is
young premenopausal women with peak at 40 to 50 y as compared
to west and more frequently diagnosed in advanced stages and
likely to be estrogen receptor and progesterone receptor negative
[2-4]. A prognostic factor is any measurement available at the time
of surgery that correlates with disease-free or overall survival in
the absence of systemic adjuvant therapy and, as a result, is able
to correlate with the natural history of the disease. In contrast, a
predictive factor is any measurement associated with response to
a given therapy. Lymph node status, Tumour size, Lymphovascular
invasion, Proliferation markers, Ethnicity, and Age are the prognostic
factors while ER/PR status, HER2/neu, Urokinase-type plasminogen
activator (UPA) and its inhibitor, plasminogen activator inhibitor type
1 (PAI-1), Genetic profiling are prognostic as well as predictive factor
[5]. Angiogenesis is required for invasive tumour growth, metastasis;
and constitutes animportant role in the control of cancer progression.
Its inhibition may be a valuable new approach to cancer therapy
[6]. Angiogenesis provide increased availability of oxygen and
nutrients to the tumour as well as the most important route of exit
from the primary tumour into the blood stream [7]. Assessment of
intratumoural microvessel density using immunohistochemistry with
panendothelial markers like factor Vlll-related antigen, CD31, CD34,
and the activated endothelial cell marker CD105 is a commonly used
technique for quantifying tumour angiogenesis in breast cancer
[8,9]. The presence of estrogen and progesterone receptors in an
invasive breast carcinoma is both prognostic and predictive. Its
prognostic effect is difficult to evaluate in that it must be assessed
in the absence of adjuvant tamoxifen [10]. In the era of targeted
therapy, some authors use antiangiogenic therapy to reduce the
tumour progression and tumour metastasis. The most important
clinical implication of tumour angiogenesis is the development of
a novel strategy of anticancer therapy targeting tumour vessels
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instead of cancer cells. Antiangiogenic therapy aims to inhibit the
growth of tumour, and current evidence suggests that it works
best in combination with conventional cytotoxic chemotherapy
[11]. Evaluation of estrogen and progesterone receptors status is
a routine procedure in the management of breast cancer. Receptor
status is useful not only for defining prognosis in breast cancer but
also for selection of patients for therapy. With this background,
the present study was planned to analyse angiogenesis in breast
cancer, which can be a potential target of the newer anti-angiogenic
drugs to treat and improve the clinical outcome of this disease.

MATERIALS AND METHODS

The present study included tumour sample from the mastectomy
specimens received in the Department of Pathology, Maulana Azad
Medical College during the period between Jan 2009 to Jun 2010
of 28 untreated cases of carcinoma breast in an age group of 25-
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[Table/Fig-1]: a. Infiltartive ductal carinoma NOS Grade | ( H&E x100)
b. Infiltartive ductal carinoma NOS Grade Il ( H&E x100)

c. Infiltartive ductal carinoma NOS Grade Ill ( H&E x100)
d. Lobular carcinoma of breast (H&E x100)
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[Table/Fig-2]: a. Metaplastic carc

b. Vascular embolisation by tumour cells (H&E x100)

c. ER positivity in Infiltartive ductal carinoma NOS (ER LSAB Peroxidase x400)
d. PR positivity in Infiltartive ductal carinoma NOS (PR LSAB Peroxidase x400)

[

x100)

b. High MVD around a focus of DCIS ( CD-34 LSAB Peroxidase x100)
¢. Tumour with high MVD ( CD-34 LSAB Peroxidase x100)

d. Tumour with low MVD (CD-34 LSAB Peroxidase x100)

75 y with a mean of 43.5 y. All the cases were evaluated by history,
physical and local examination. The paraffin embedded sections
were made from sample obtained by representative mastectomy
specimen. Histopathological examination included staining of
section by haematoxylin & eosin stain and immunohistochemistry
by CD34, ER and PR antibody. Histological grading was done
according to Elston's modified Bloom and Richardson method [12].
The positive staining was defined as brown granular nuclear staining
in > 10% of the cells. The angiogenesis was demonstrated using
CD 34 antibody and microvessels density was calculated in an area
containing the greatest number of discrete micro vessels at low
power followed by high power. Five fields were examined and mean
of micro vessel density was calculated. A single countable vessel
was defined as any brown staining of any endothelial or endothelial
cell cluster separate from adjacent micro vessels, tumour cells or
connective tissue elements. The vessel calibre and vessels lumens
having erythrocytes were not included in the criteria for defining
micro vessels. For statistical analysis, cases were grouped into
estrogen, progesterone positive or negative receptors and they were
correlated with mean vascular density and prognostic factors.

RESULTS

Out of 28 cases, 24 were infiltrating duct carcinoma, two of
metaplastic carcinoma and 1 of mixed lobular and ductal carcinoma
and sarcoma was included in the study [Table/Fig-1,2]. 89%
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Status p- value
ER <0.05
PR >0.05

[Table/Fig-4]: Association between ER/PR status and the micro vessel density using,
a post — anova comparison test by using bonferonni’s multiple comparison tests

A significant correlation is found between ER receptors and mean vascular density [p value (<
0.05)]

Variable No of Mean MVD+Standard p-

Cases Deviation value

Tumour Size <3cm 15 12.56343.50
>3cm 13 1263837 | 0%

Histological Grade | 03 12.33+4.92
I 15 1208:326 | 0%

Nl 06 14.17+0.98

Necrosis Absent 21 13.47+3.04
Present 07 18712800 | 0%

Embolization Absent 21 14.047+2.59
Present 07 1200:878 | 0%

Adipose Tissue Absent 19 14.05+2.95
infitration Present 09 12445206 | 0%

Perinodal Extension Absent 16 13.75+3.13
Present 12 13.252.92 >0.05

Metastastic Lymph 25

Node >0.05

Morphological Infiltrating duct 24 15.75+3.03
Types carcinoma >0.05

Others 04 13.16+1.07

[Table/Fig-5]: Association between various variables and the microvessel density

of the cases attained early menarche with mean age of 11.24 y
and 32% cases attained late menopause after 55 y of age. The
presenting complaints were lump (100%); weight loss (57.1%) and
nipple discharge (14.28%). The most common quadrant involved
was upper outer quadrant (42.85%) followed by central quadrant
(39.29%). 62.5% of cases were grade Il and 25% grade lll rest were
grade |I. Lymph node metastasis were present in 89% of cases.
The patients were grouped into ER-/PR — (39.29%), ER+/PR +
(32.14%), ER-/PR+ (21.43%) and ER+/ PR-, (7.14%) respectively.
The mean micro vessel density calculated for ER-/PR-, ER-/ PR+,
ER+/PR-, ER+/PR+ was 15.45, 14.83, 11, and 10.89. The mean
micro vessel density calculated for grade Ill was 14.17, grade |l
12.93 and grade | 12.33. A post— ANOVA comparison test was
performed using Bonferonni’s multiple comparison tests [Table/
Fig-3]. An insignificant difference was observed in MVD between
the four groups (p-value < 0.05) and significant correlation was
found between ER receptors and mean vascular density (p value
< 0.05) [Table/Fig-4]. The tumour neovasularization was found to
be independent of the tumour size, histological grade, necrosis,
embolization, adipose tissue infiltration, perinodal extension,
morphological types and lymph node metastasis [Table/Fig-5].

DISCUSSION

In the last few decades, targeted therapies gained the importance
to treat the cancer and prevent their progression and metastasis.
Angiogenesis is an important component of cancer growth, invasion
and metastasis. Therefore, inhibition of angiogenesis is an attractive
strategy for treatment of cancer [13]. In our study, all cases were
grouped as ER-/PR-, ER-/ PR+, ER+/PR-, ER+/PR+ for statistical
analysis. Vamesustudied the 158 needle core biopsyforangiogenesis,
ER/PR status in primary breast cancer patients and observed that
the highest mean vascular density was seen in ER-/ PR- individuals
followed by ER+ / PR+ [14]. In our study highest mean vascular
density was observed in ER-/ PR- followed by ER-/ PR+ and ER+
/ PR-. The variation in the value of mean MVD could be attributed
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to the different methodologies, particularly the measurement of
MVD, definition of controls and number of subjects included in the
study. Biesaga also observed significant correlation between MVD
and ER negative and PR negative tumours [15]. Parentes JB et al.,
observed that the mean number of vessels stained with anti cd34
antibody in the estrogen receptors positive and negative tumours
was 23.51 and 40.24. The number of micro vessel was significantly
greater in the estrogen receptors negative tumours. Parentes JB et
al., concluded that ER negative tumours have significantly greater
CD34 antigen expression compared to ER positive tumours [16].
Dhakal et al., also observed a significant correlation (p< 0.003) with
mean vascular count and estrogen and progesterone negativity
[17]. In the current study a significant correlation was p value (< 0.
05) seen with estrogen receptors status and mean vascular density
however no such significant correlation was seen with progesterone
receptors. It was also observed that there was an increase in mean
vascular density of tumour from histological grade | to grade lIl.
However, no such correlation of mean vessel counts with histological
grades (p == 0.63) was observed which was similar to the findings
observed by Biesaga et al., [15], Fisher et al., [18] and Miliaras et
al., [19] while Dhakal et al., [17] observed a significant correlation
with mean vascular count and histological grade. Miliaras et al., [19],
lochaim et al., [20] and Biesaga et al., [15] observed no association
of mean vascular density with tumour size which was similar to that
observed in the present study (p=0.94), but Gasparini et al., [21]
founded a significant correlation with tumour size. In the present
study there was no significant association seen with morphological
type (p=0.112), adipose tissue infiltration (p=0.120), embolization
(p=0.120), necrosis (p=0.860), and perinodal extension (p=0.671).
Similar finding was observed in study done by Gasparini et al., [21].
Nodal metastasis was also found to be independent of the tumour
vascularity (p=0.898).

CONCLUSION

ER negative tumours showed greater CD34 antigen expression.
While the tumour neovasularization was found to be independent
of the tumour size, histological grade, necrosis, embolization,
adipose tissue infiltration, perinodal extension, morphological types
and lymph node metastasis. We would also emphasize that the
quantitative determination of micro vessel density may be important,
not only for prognostic value, but also because it may help to predict
responses to angiogenesis inhibiting drugs.
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