
 

The Iraqi Postgraduate Medical Journal                      

 ANNEXIN A5 IN INVASIVE DUCTAL CARCINOMA 

The Iraqi Postgraduate Medical Journal    

 

 

Immunohistochemical Expression of Annexin

Ductal Carcinoma and Fibroadenoma of the Breast

Husam Muhanned Muhammed
 

ABSTRACT: 
BACKGROUND:  
Breast cancer is the most common cancer. The commonest type of breast cancer is invasive ductal 
carcinoma. Fibroadenoma a common benign lesion occur in about one in four women. Annexin
a tumor marker which is a member of the calcium phospholipid bind
promote tumorigenesis and progression in certain types of cancers.
OBJECTIVE:  
Study the expression of AnnexinA5 in breast cancer and fibroadenoma and correlate the result of 
study with the clinico-pathological parameters.
PATIENTS AND METHODS: 
Comparative case - control study included two groups, group A 30 patients with breast cancer and 
group B 30 patients with fibroadenoma. Each block of all groups of cases was sliced into two slides 
(one for Hematoxylin and eosin and th
RESULTS:  
AnnexinA5 expression in fibroadenoma was found in 100% of cases which is greater than its 
expression in invasive ductal carcinoma (70% of cases). There was no significant correlation between 
A5 expression & age of patients, histologic grade, perineural invasion, vascular invasion and necrosis 
in invasive ductal carcinoma. 
CONCLUSION:  
According to the results of present study it was concluded that there is a significant expression of 
AnnexinA5 in fibroadenoma correlated with age, and non
invasive ductal carcinoma in correlation with age, grade, necrosis, vascular and perineural invasion.
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INTRODUCTION: 
Breast cancer is the most common cancer 
worldwide and the most common cause of 
cancer related death among women
The commonest type of breast cancer
the invasive ductal carcinomas not otherwise 
specified which account for up to 25% 
of all breast cancers among more than 
16 distinct histological special types 
divided into 3 types, Hormone receptor
breast cancer makes up 70% of breast cancer 
cases and has either estrogen receptor (ER) or 
progesterone receptor (PR) protein in the cancer 
cells; ERBB2-positive (formerly known as 
HER2-positive) breast cancer makes up 15% to 
20% of breast cancer cases and triple
breast cancer which makes up 15% of breast 
cancer cases and does not have ER, PR, or 
ERBB2 protein in the cancer cells 
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Breast cancer is the most common cancer. The commonest type of breast cancer is invasive ductal 
carcinoma. Fibroadenoma a common benign lesion occur in about one in four women. Annexin
a tumor marker which is a member of the calcium phospholipid binding protein family that could 
promote tumorigenesis and progression in certain types of cancers. 

Study the expression of AnnexinA5 in breast cancer and fibroadenoma and correlate the result of 
pathological parameters. 

control study included two groups, group A 30 patients with breast cancer and 
group B 30 patients with fibroadenoma. Each block of all groups of cases was sliced into two slides 
(one for Hematoxylin and eosin and the other for immunohistochemistry study).   

AnnexinA5 expression in fibroadenoma was found in 100% of cases which is greater than its 
expression in invasive ductal carcinoma (70% of cases). There was no significant correlation between 

n & age of patients, histologic grade, perineural invasion, vascular invasion and necrosis 

According to the results of present study it was concluded that there is a significant expression of 
noma correlated with age, and non-significant expression of AnnexinA5 in 

invasive ductal carcinoma in correlation with age, grade, necrosis, vascular and perineural invasion.
AnnexinA5, breast cancer, Invasive ductal carcinoma, fibroadenoma. 
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Breast cancer is the most common cancer 
worldwide and the most common cause of 

among women(1).                     
breast cancer is                        

the invasive ductal carcinomas not otherwise 
specified which account for up to 25%                         
of all breast cancers among more than                          
16 distinct histological special types (2). It is 

into 3 types, Hormone receptor–positive               
breast cancer makes up 70% of breast cancer 
cases and has either estrogen receptor (ER) or 

rotein in the cancer 
positive (formerly known as 

positive) breast cancer makes up 15% to 
20% of breast cancer cases and triple-negative 
breast cancer which makes up 15% of breast 
cancer cases and does not have ER, PR, or 

the cancer cells (3). 

 
Fibroadenoma A common benign lesion
characterized by a nodule of fibrous tissue
with epithelial elements occur in about one 
in four women and can account for more than 
two-thirds of all benign lesions in young
women (4). It occurs most commonly in women 
between the ages of 14 to 35 years but can be 
found at any age (5). 
AnnexinA5 is the smallest member 
of the annexin family, has properties 
of membrane binding on membrane
surfaces(6). AnnexinA5 promotes pancreatic 
adenocarcinoma, tumorigenesis and progression 
of breast cancer and prostate cancer stem cells. 
It is involved  with metastasis, invasion and 
development of squamous cell carcinoma, 
and facilitates nodal progression of bladder 
cancer and angiogenesis and progression 
of glioma. 
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carcinoma. Fibroadenoma a common benign lesion occur in about one in four women. Annexin-A5 is 

ing protein family that could 

Study the expression of AnnexinA5 in breast cancer and fibroadenoma and correlate the result of 

control study included two groups, group A 30 patients with breast cancer and 
group B 30 patients with fibroadenoma. Each block of all groups of cases was sliced into two slides 

AnnexinA5 expression in fibroadenoma was found in 100% of cases which is greater than its 
expression in invasive ductal carcinoma (70% of cases). There was no significant correlation between 

n & age of patients, histologic grade, perineural invasion, vascular invasion and necrosis 

According to the results of present study it was concluded that there is a significant expression of 
significant expression of AnnexinA5 in 

invasive ductal carcinoma in correlation with age, grade, necrosis, vascular and perineural invasion. 
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AnnexinA5 de-regulation is associated with drug 
resistance in nasopharyngeal carcinoma and 
gastric cancer. AnnexinA5 is negatively 
correlated with thyroid cancer malignancy (7). 
MATERIALS AND METHODS:  
1. Patients and methods: 
A comparative case control study, patients were 
divided into two groups, group A included 30 
patients proved to have breast cancer and group 
B included 30 patients proved to have 
fibroadenoma. The samples were collected from 
the archives of the teaching lab of Al-Yarmuk 
general hospital and a private lab in Baghdad for 
a period from November 2019 to July 2020. 
Regarding the selection of cases, the types of 
specimens taken in this study were 52 excisional 
biopsy specimens and 8 mastectomy specimens, 
clinico-pathological data including age of 
patients, histological grade, perineural invasion, 
vascular invasion and necrosis were collected 
from the archives reports and prepared for 
immunohistochemical staining, cases were 
reviewed for diagnosis by a consultant 
histopathologist. 
2. Quality control 
Positive control:  Normal human Spleen tissue 
specimens were considered as a positive control. 
Negative control: it was accomplished by 
removing the primary antibody and putting PBS 
which is antibody diluent in the same slide solely 
and performing the phases used in 
immunohistostaining. 
3. Microscopical study 
A digital light microscope (Motic BA210) was 
used in the examination of slides, each field              
was obtained from the region of 5 zones of                 
the slide (corners and the center) which were 
randomly  selected, then the image captured in 
high definition (HD) using the same device              
built in camera that displays the image on                 
the LCD screen. 
4. Scoring of Annexin V 
Depending on the appearance of different brown 
(cytoplasmic and/or membranous staining),                
the cells were scored as (positive/ negative),               
the slides were evaluated with low-power 
microscopy (10x) to establish the largest staining 
areas, if no staining seen at low power,                     
re-evaluation performed with high power (40x) 
to assess weak staining region, all areas of every 
slide were observed and scored semi 
quantitatively by measuring the percentage of 
cells that are positively stained over the entire 
amount of malignant cells “percent”. 
The percentage of cells staining were evaluated 
using 10% as cut-of value as follow: 10% _ 0.1, 
20% _ 0.2, 30% _ 0.3 and so on... 
 

To measure the expression of Annexin V in 
tissues, the extent and intensity of staining were 
assessed in each section. All tissues were 
analyzed and scored independently by 
experienced pathologist. 
Annexin A5 staining intensity was scored as: 
0(negative, -), 1(positive, weak, +), 2(positive, 
moderate, ++), 3(positive, strong, +++). 
The extent of staining was scored as 0-1.0 (0-
100%) 
The final staining score (0-3) was calculated as 
the multiplication of the intensity score and 
extent score (8). 
5. Statistical analysis 
The experiment was designed using completely 
randomized design. The relationship between  
the pattern of Annexin A5 expression and 
clinico-pathological variables was analyzed by 
the statistical package for the social science 
(SPSS) version 24. The results were considered 
statistically significant if the probability p value 
was <0.05 and highly significant <0.00 
RESULTS: 
The present study is a comparative case control 
study divided into two groups the first group 
included 30 cases of FA and the second group 
were 30 cases of IDC. These samples were 
studied concerning the pattern of expression              
of Annexin A5 and its relation to certain              
clinico-pathological parameters. 
This study focused on the expression of Annexin 
A5 and its potential clinical value in comparison 
between fibroadenoma and IDC of the breast.                  
In this study the expression of AnnexinA5 
assessed on 30 cases of IDC and 30 cases of 
fibroadenoma. Result indicated that there was 
Annexin A5 expression in fibroadenoma and 
IDC. It has been found in this study that Annexin 
A5 expression in IDC is (70%), and in 
fibroadenoma is (100%), In 30 cases of invasive 
ductal carcinoma 21 out of 30 cases (70%) 
showed Annexin A5 expression, of them 40% 
were moderate intensity and 30% were strong 
intensity staining. while all 30 cases of 
fibroadenoma showed expression (100%), 70% 
of them were strong intensity stained and                 
30% with moderate intensity. 
Regarding the selection of cases, the types of 
specimens taken in this study were 52 excisional 
biopsy specimens and 8 mastectomy specimens. 
Percentage of cases positive for annexinA5 
expression in fibroadenoma were 100% meaning 
all cases showed expression, from them 70% of 
cases showed strong intensity staining and 30% 
of cases showed moderate intensity as illustrated 
in figure 1. B and 1. C respectively.              . 
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Percentage of cases positive for Annexin A5 
expression in invasive ductal carcinoma were 
70% and percentages of cases showed negative 
stain were 30% as in figure 1.F  From                     

the positive expressed cases 40% of cases 
showed moderate intensity as in figure 1.D and 
30% showed strong intensity. As shown in 
figure 1. E. 

 

 
 

Figure 1: H&E and Immunohistochemical staining:  Representative H&E of breast cancer and 
fibroadenoma and immunohistochemical staining of AnnexinA5   A: AnnexinA5 expression in positive 
control spleen tissue at 200 magnification. B, C: AnnexinA5 expression in fibroadenoma strongly stained 
at 200 magnification (B), and moderately stained at 200 magnification (C). D, E: AnnexinA5 expression in 
invasive ductal carcinoma of breast grade III moderatley stained at 200 mgnification (D), and strongly 
stained at 200 magnification (E). F: negative expression of AnnexinA5 in invasive ductal carcinoma grade 
III at 200 magnification 
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Table 1: The relationship of AnnexinA5 expression between Invasive ductal carcinoma  

and Fibroadenoma in 30 studied cases 
 

Type No. of cases mean/SD 

Invasive ductal carcinoma 30 1.033/0.887 

Fibradenoma 30 2.303/0.607** 
 

Table 2: The Relationship between age and AnnexinA5 expression in invasive ductal 
carcinoma and fibroadenoma in 30 studied cases 

 

 Invasive ductal carcinoma Fibroadenoma 

Age ANA5 +ve ANA5 –ve Total P value ANA5 +ve Percentage 

<20 0 0 0 0 5 16.6% 

20-29 1 (4.76%) 0 1 0.512 13 43.3% 

30-39 1 (4.76%) 2 3 0.165 8 26.6% 

40-49 6 (28%) 7 13 (43%) 0.060 4 13.3% 

50-59 8 (38%) 0 8 (26.6%) 0.064   

>60 5 (23%) 0 5 0.143   

 21 9 30    

 
Table 3: Relationship between perineural invasion and Annexin V expression 

in IDC in 30 studied cases 
 

Perineural invasion ANA5 +ve ANA5 –ve Total P value 

Negative 15 (71.5%) 9 24 (80%) 0.422 
Positive 6 (28.5%) 0 6 (20%) 0.108 
 21 9 30  

 
Table 4: The Relationship between histological grade and Annexin V 

expression in Invasive ductal carcinoma in 30 studied cases 
 

   
 
 
 
 
 

 
Table 5: Relationship between vascular invasion and Annexin V expression  

in IDC in 30 studied cases 
 

Vascular invasion annexin 5 +ve ANA5 –ve Total P value 
Negative 17 (81%) 5 22 0.456 
Positive 4 (19%) 4 8 0.217 
 21 9 30  

   
Table 6: Relationship between necrosis and Annexin V expression  

in IDC in 30 cases 
 

necrosis ANA5 +ve ANA5 –ve Total P value 

positive 12 (54%) 4 16 (53%) 0.895 
negative 10 (46%) 4 14 (47%) 0.866 

 22 8 30  
                         *chi test     *p value <0.05 

 
 
 
 
 
 

Grade ANA5 +ve ANA5 –ve Total P value 

1 2 (9.5%) 2 4 (13%) 0.382 
2 15 (71%) 5 20 (66%) 0.625 
3 4 (19%) 2 6 (20%) 0.858 
 21 9 30  
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DISCUSSION: 
In this study, Expression of Annexin A5 
relationship between Invasive ductal carcinoma 
and Fibroadenoma, a highly significant result 
found in which Annexin A5 expression in 
fibroadenoma was found in all 30 cases (100%) 
which is greater than its expression in invasive 
ductal carcinoma (70%). In contrast to the study 
of H.A.Hassan et al of “Comparative expression 
of caspases and annexin V in benign and 
malignant ovarian tumors”, in which Annexin A5 
expressed in malignant group more than benign 
group (9). While in the study of Aziz et al of IHC 
expression of Annexin A2 and Annexin A6 in 
breast cancer, stated that the expression of 
Annexin A2 was significant in mammary 
invasive ductal carcinoma in relation to 
fibroadenoma samples, while the annexin A6 
expression in invasive ductal carcinoma was not 
significant (10), differences could due to 
variability in age group, bias in selection and due 
to factors like different methods and techniques 
used such as molecular techniques like SISH 
and/or FISH. 
In this study the expression of Annexin A5 in 
IDC, the correlation with patient’s age, 
histological grade 2, perineural and vascular 
invasion and presence of necrosis wasn’t 
significant. 
In the study of Tang J et al of "High Annexin A5 
expression promotes tumor progression and poor 
prognosis in renal cell carcinoma", stated that 
Annexin V expression in renal cell carcinoma 
and age did not significantly correlate which is 
similar to our results in which age did not 
significantly correlate either, while it stated that 
Annexin A5 expression exhibited a significantly 
positive correlation with histological grade and 
TNM stage, which is unlike our study in which 
histological grade didn’t significantly correlated, 
this could be due to small sample size taken (11).  
In another study  Chong-Bing Sun et al of “ 
Expression of annexin A5 in serum and tumor 
tissue of patients with colon cancer and its 
clinical significance  stated that annexin A5 
expression in cancer tissues is related to lymph 
node metastasis and tumor grade (12). In our 
study tumor grade did not significantly 
correlated this is may be related to small size of 
the sample and bias in selection of cases since 
most of our cases were grade 2. 
CONCLUSION: 
From the results of the current study, it is 
concluded that: 
There is highly significant expression of 
Annexin A5 in fibroadenoma correlated with age 
of the patients while The expression of Annexin 

 
A5 in Invasive ductal carcinoma was not 
significant in relation to the clinico-pathological 
parameters mentioned which is age, histological 
grade, presence or absence of necrosis, 
perineural invasion and vascular invasion and 
Most of the invasive ductal carcinoma cases 
recorded were with histologic grade 2 with no 
perineural invasion, vascular invasion or 
necrosis. 

REFERENCES: 
1. Stella winters, Charmaine Martin, Daniel 

Murphy, and Navkiran K.Shokar. Progress 
in Molecular Biology and Translational 
Science: Chapter One - Breast Cancer 
Epidemiology, Prevention, and 
Screening.2017;151:1-32. 
https://doi.org/10.1016/bs.pmbts.2017.07.0
02 

2. Britta Weigelt, Felipe C. Geyer, Jorge S. 
Reis-Filho, Histological types of breast 
cancer: How special are they?, Molecular 
Oncology, , 2010 ; 4: 192-208, ISSN 1574-
7891, 
https://doi.org/10.1016/j.molonc.2010.04.0
04 

3. Adrienne G. Waks, MD1; Eric P. Winer, 
MD1, Breast Cancer Treatment, JAMA. 
2019;321:16. 
doi:10.1001/jama.2018.20751 

4. Jingmei Li, Keith Humphreys, Peh Joo 
Ho, Mikael Eriksson, Eva Darai-
Ramqvist, Linda Sofie Lindström, Per 
Hall, Kamila Czene, Family History, 
Reproductive, and Lifestyle Risk Factors 
for Fibroadenoma and Breast 
Cancer, JNCI Cancer Spectrum, 2018; 2, 
Issue 3. 
pky051, https://doi.org/10.1093/jncics/pky
051 

5. Roshan Kumar Yadav, Prof. Zeng Jin Min, 
Sanjay Kumar Verma, Shashi Kumar 
Yadav, Abhinandan Gupta and Dipaka 
Dhakal. REVIEW ON 
FIBROADENOMA. Roshan Kumar 
Yadav et al., IJSIT, 2019; 8: 295-99. 

6. A.Boutera, R.Carmeillea, C.Gounoua, 

F.Bouveta, S.A.Degrellebcd, D.Evain-

Brionbcd, A.R.Brissona. Review: 

Annexin-A5 and cell membrane repair. 

Placenta 2015;36:S43-S49. 

https://doi.org/10.1016/j.placenta.2015.01.

193 

 

161 



 

 

The Iraqi Postgraduate Medical Journal                                                                                            Vol. 23, No.2, 2024 

 ANNEXIN A5 IN INVASIVE DUCTAL CARCINOMA  AND FIBROADENOMA OF THE BREAST 

The Iraqi Postgraduate Medical Journal                                                                                           2024; Vol. 23(2)))  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. SHI LUO, CHUBO XIE, PING WU, JIAN 
HE, YAOYUN TANG, JING XU, and 
SUPING ZHAO, Annexin A2 is an 
independent prognostic biomarker for 
evaluating the malignant progression of 
laryngeal cancer, December 16, 2016, DOI: 
10.3892/etm.2017.5298 

8. Boya Peng, Chunmei Guo, Hongwei Guan, 
Shuqing Liu, Ming-Zhong Sun, Annexin 
A5 as a potential marker in tumors, Clinica 
Chimica Acta, Volume 427, 2014, Pages 
42-48, ISSN 0009-8981, 
https://doi.org/10.1016/j.cca.2013.09.048 

9. Hanaa Ali Hassan1, Mohamed Labib 
Salem2, Mona Samy Gouida3, Khalid 
Mohammed El-Azab4, Comparative 
expression of caspases and annexin V in 
benign and malignant ovarian tumors, DOI: 
10.4103/0973-1482.187282 

10. Hussein Mohammed Aziz, Basim Shehab 
Ahmed and Ibrahim Ekhlayef Mughir Al-
Doughan, immunohistochemical 
expression of Annexin A6 peoteins in 
breast ductal carcinoma in correlation with 
some clinic-pathological parameters in a 
sample of Iraqi patients, Vol20.2020-No.02 
- October 

11. Tang, J., Qin, Z., Han, P., Wang, W., Yang, 
C., Xu, Z., Li, R., Liu, B., Qin, C., Wang, 
Z., Tang, M., Zhang, W. "High Annexin A5 
expression promotes tumor progression and 
poor prognosis in renal cell carcinoma". 
International Journal of Oncology 50, no. 5 
2017:1839-47. 
https://doi.org/10.3892/ijo.2017.3942 

12. Chong-Bing Sun, Ai-Yan Zhao, Shuai Ji, 
Xiao-Qing Han, Zuo-Cheng Sun, Meng-
Chun Wang, and Fu-Chang Zheng, 
Expression of annexin A5 in serum and 
tumor tissue of patients with colon cancer 
and its clinical significance, World J 
Gastroenterol. 2017; 23: 7168–73. 
Published online 2017 Oct 21. doi: 
10.3748/wjg.v23.i39.7168 

 

 

162 


