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INTRODUCTION
Breast cancer is the most common malignant tumor and the leading 
cause of carcinoma deaths in women, with more than 2,088,849 new 

1cases occurring worldwide annually.

The progression of breast cancer follows a complex multistep process 
that depends on various exogenous (diet and breast irradiation) and 
endogenous factors (age, hormonal imbalances, proliferative lesions 

2-4and family history of breast cancer).  

Epithelial to mesenchymal transition (EMT) is a key point in the 
progression of cancer metastasis. EMT is a critical process in which 
epithelial cells lose their apical basal polarity, cell-cell contacts and 
transdifferentiate into broblastic migratory cells with mesenchymal 
characteristics. EMT is also involved in intravasation, progression of 
tumor cells and particularly during invasion when tumor cells migrate 

5-6to distant organs to form metastases.

Vimentin overexpression in cancer is associated with tumor growth 
and metastasis, however more research would be crucial to evaluate its 
specic role in cancer. Its overexpression in many epithelial 

7carcinoma, may act as a potential target for cancer therapy.

Therefore, the aim of our present study is to determine the expression 
of vimentin in breast carcinoma and correlate it with prognostic and 
predictive markers such as age, tumor size, histologic type and grade, 
lymph node status, lymphovascular invasion, ER-PR-Her2neu marker 
status and Nottingham Prognostic Index.

MATERIAL AND METHODS
Sixty patients of breast carcinoma in whom mastectomy was 
performed and a diagnosis of invasive duct carcinoma was made on 
histopathological examination, were recruited in this study after 
proper written consent from the patients.

All received specimens were properly labelled mastectomy 

specimens, well preserved in 10% neutral buffered formalin, sent with 
patient's history and proper clinical details on the requisition form.

Relevant clinical data with regard to sociodemographic variables, 
clinical history including family history and radiological ndings were 
obtained.

Following adequate xation for about 12-24 hours, the representative 
tissue sections were submitted for routine processing and parafn 
embedded serial sections of 3-4 micron thickness, were obtained. 
These were stained with Haematoxylin and Eosin stain for routine 
histopathological examination and immunohistochemistry was 
applied thereafter.

In our study we used vimentin as the primary immunohistochemical 
marker. ER, PR and Her2-neu expression of the cases was also 
recorded. 

Assessment of Vimentin 
Vimentin is expressed as distinct cytoplasmic granular positivity. Five 
hundred cells were counted in an area of maximum vimentin positivity 
and score of >10% was considered as signicant. Less than 10% 
staining is taken as negative. Stromal cells expressing vimentin served 
as internal control.

Nottingham prognostic index
Nottingham prognostic index (NPI) employs a three - tiered 
classication system that straties patient with breast cancer with 
good, moderate and poor prognostic groups.

The index is formulated by including three independent prognostic 
factors that include tumor size, lymph node status and histologic grade. 
NPI is calculated as NPI=0.2 x Tumor size (cm) + Lymph node stage 
(I/II/III) + Tumor grade (1/2/3). For Lymph nodal stage, a score of 1 
depicts no nodal involvement. A score of 2 denotes involvement of 
three or less axillary lymph nodes or single internal mammary lymph 
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ABSTRACT
Introduction: Breast carcinoma is the most common malignant tumor and the leading cause of carcinoma deaths in women. Its etiology is 
multifactorial, implicating reproductive factors, hormonal imbalances and age. Epithelial to mesenchymal transition ( EMT) is involved in cancer 
progression, particularly during invasion and intravasation when tumor cells migrate to distant organs to form metastases. Vimentin is expressed in 
mesenchymal origin of cells and also expressed in epithelial cells undergoing EMT under both physiological and pathological situations.
Aim and objectives: 1).To assess Vimentin in Invasive Duct Carcinoma of Breast by immunohistochemistry. 2). Clinicopathological correlation 
of Vimentin positivity with prognostic factors (Nottingham Prognostic Index) in Invasive Duct Carcinoma of Breast. 3).Correlation of Vimentin 
expression with ER ,PR, and Her 2 neu status.
Materials and Methods: Radical mastectomy specimens were studied for Vimentin expression by immunohistochemistry in 60 patients 
diagnosed as Invasive duct carcinoma in Department of Pathology, Sawai Man Singh Medical College, Jaipur. Immunohistochemistry was done 
using antibodies against vimentin, ER, PR and Her-2-neu. Vimentin expression is quantied as Vimentin Score. Relationship of Vimentin 
expression with various clinicopathological parameters was evaluated. Statistically analyzed by Chi square test/ Fishers exact test and Mann 
Whitney U test. P value less than 0.05 was taken as signicant.
Results: Vimentin expression was seen in 27(45%) of cases. Its expression correlated with high histological grade, lymphovascular invasion, 
negative ER/PR status and triple negative status (P value <0.05). A signicant correlation was found between NPI and vimentin expression (P value 
<0.05). It did not correlate with age, tumor size, lymph node status and Her-2-neu status.
Conclusions: Vimentin expression is strongly associated with poor prognostic factors of invasive duct carcinoma which act as a potential target for 
cancer therapy. 
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node while a score of 3 is given for involvement of 4 or more axillary or 
presence of both internal mammary and axillary lymph node 
involvement. This calculated NPI is classied as low (NPI<3.4, group 
A), intermediate (NPI 3.4-5.4, group B) and high (NPI >5.4, group C). 
NPI is a widely used integrated prognostic variable in patients with 

8breast cancer.

DATA ENTRY AND STATISTICAL ANALYSIS
The collected data were transformed into variables, coded and entered 
in microsoft excel. Data were analyzed and statistically evaluated 
using SPSS-PC-17 version. Qualitative data has been presented in the 
form of frequency and percentage/ proportion. Signicance of 
difference has been calculated using Chi-square / Fisher`s exact test 
and Mann Whitney U test. P value less than 0.05 will be taken as 
signicant.

RESULTS 
This study was performed on 60 patients who were diagnosed as 
having invasive breast carcinoma. Majority of the cases were in the age 
group of 35-44years. Youngest patient in study was 24 years old and 
the oldest was 87 years. 

Twenty six (43.3%) cases were of histological grade 3, 22 (36.7%) 
cases were of histological grade 2 and 12 (20%) cases were of 
histological grade 1.

Lymphvascular invasion was present in 19 (31.7%) cases while it was 
absent in 41 (68.3%) cases.

Majority of cases 44 (73.4%) belonged to T2 stage, while 8 (13.3%) 
belonged to both T1 and T3 stage. 

Most of the cases 35 (58.3%) were in stage N0, 16 (26.7%) were in N1, 
5 (8.3%) were in stage N3 and 4 (6.7%) were in stage N2.

Thirty one (51.7%) cases showed ER positivity while 29 (48.3%) 
showed negative ER expression. 

Progesterone receptor negativity was seen in 31 (51.7%) cases and 
progesterone receptor positivity in 29 (48.3%) cases. 

Her-2-neu overexpression was seen in 6 (10%) cases while negative 
Her-2- neu expression was seen in 40 (66.7%) cases. Fourteen (23.3%) 
cases were equivocal for Her2neu expression. 

Thirty ve (58.3%) cases belonged to non triple negative group while 
25 (41.7%) belonged to triple negative group. 

 

Figure1.H&E section shows IDC grade3. (400x) 

Figure 2. IHC section shows 90% cytoplasmic vimentin positivity. 
(400x)

Figure 3. IHC section shows less than 10% vimentin positivity. 
(400x)

Figure 4. IHC section shows no vimentin expression by tumor cells. 
Only stromal fibroblasts are positive. (400x)

Vimentin was expressed in 5 (14.3%) of non triple negative cases of 
invasive duct carcinoma and in 22 (88%) of triple negative cases. 
Negative vimentin expression was observed in 30 (85.7%) of non 
triple negative cases and 3(12%) of triple negative cases. The results of 
Chi-Square test shows negative correlation between triple negativity 
and vimentin expression of the patient. 

In NPI, there were a total of 9 patients in category A out of which 1 
(11.1%) was vimentin positive. Category B had 37 patients in total 
with 17 (45.9%) showing vimentin positivity and the rest 20 (54.1%) 
being vimentin negative. In category C, 9 (64.3%) showed vimentin 
positivity and 5 (35.7%) were vimentin negative. Also, Mean NPI of 
the patients with positive vimentin expression was 5.085 while mean 
NPI of the patients with negative vimentin expression was 4.075 year. 
The results of Mann whitney U test also shows positive correlation 
between NPI and vimentin expression of the patient.

DISCUSSIONS 
In our study, 45% of the breast carcinoma cases showed vimentin 
positivity. This nding is consistent with the ndings of other previous 
studies in which the range of vimentin expression varies between 45% 
and 57%. Majority of the researchers considered vimentin expression 
in at least 10% of tumor cells to be signicant. Some studies Khillare et 

9 10al  and Elzamly et al  demonstrated higher percentage of vimentin 
positivity as they considered tumors to be vimentin positive 
irrespective of the percentage of cells ie., even <10%. 

No signicant correlation was found between vimentin expression and 
the patient's age at presentation in our study. This nding is in 

8 11accordance with the studies done by Hemalatha et al  and Vora et al  
which showed no association between the mean age of presentation 
and the vimentin expression. Similar results were obtained in various 

12 9other studies performed by Niveditah et al  and Khillare et al . 
13Contrary to this, Kusinska et al  found a signicant correlation 

between age of the patient and vimentin expression in their study of 
179 cases of breast cancer. They stated that women with vimentin 
positive cancers were signicantly younger than vimentin negative 

14ones. Another study of Yamashita et al  on 659 Japanese women was 
also found signicant correlation (p value 0.016) between vimentin 
expression and age. The lack of a signicant correlation in our study 
may be attributable to a smaller sample size as compared to studies 
which derived a signicant correlation and had a larger study 
population. 
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In the present study, signicant correlation was found between positive 
vimentin expression and the histological grade of the tumor (p value 

130.001). Our ndings were in accordance with the Kusinska et al , 
15 16 17 8Raymond et al , Domagala et al , Sheshadri et al , Hemalatha et al , 

18 9and Korsching et al.  Khillare et al  could not derive a signicant 
correlation in between these two variables but he observed that 
increased vimentin expression was associated with high histological 
grade. A signicant correlation with histological grade denoted higher 
expression of vimentin in poorly differentiated tumors compared to 
well differentiated and moderately differentiated tumors. 

In the present study, signicant correlation was found between 
vimentin expression and the presence of lymphovascular invasion (P 

9value 0.005). These ndings correlate with those of Khillare et al  who 
obtained a signicant positive correlation between the two variables. 

19However, there have been studies by certain authors Wang et al  and 
20Lakhtakia et al  which showed no correlation between vimentin 

expression and lymphovascular invasion. Despite obtaining an 
insignicant p value, these authors observed LVI association with 
increased vimentin expression. A signicant positive correlation of 
vimentin expression with lymphovascular invasion in our study 
reects the fact that vimentin is expressed when there is epithelial to 
mesenchymal transition. Its increased expression denotes more 
chances of lymphovascular invasion (LVI), thus leading to widespread 
and aggressive disease.

In our study no signicant correlation was found between vimentin 
expression and tumor size. This nding is in accordance with the 

8 9 13studies done by Hemalatha et al , Khillare et al , Kusinska et al  and 
11Vora et al . No signicant correlation was also found by Yamashita et 

14 17al  and Seshadri et al .

In the present study, no signicant correlation was found between 
vimentin expression and lymph node status (p value 0.108). This 

8nding is in accordance to the study done by Hemalatha et al , Khillare 
9 12 11 19et al  and Niveditha et al . But Vora et al  and Wang et al  found 

signicant correlation between high vimentin expression and lymph 
node positivity. 

Negative correlation was found between vimentin expression and ER 
receptor status (p value 0.0001) in the present study. Increased 
vimentin expression in breast carcinomas seemed to be associated with 
ER negativity. This nding is in accordance with the ndings of 

17 19 9 13Seshadri et al , Wang et al , Khillare et al , Kusinska et al  and 
15 11Raymond et al.  Vora et al  did not nd signicant correlation but they 

observed higher incidence of gain of vimentin with ER negative 
receptor status. ER negativity is associated with poor prognosis in 
terms of overall outcome as such tumors are not amenable to targeted 
therapy. High vimentin in such ER negative cases denotes dismal 
prognosis in vimentin overexpressing tumors. 

In the present study, negative correlation was found between vimentin 
expression and PR expression, signicant p value was found (0.0001). 

13 17Similar results were found by Kusinska et al , Seshadri et al  and 
19 11 9Wang et al.  Vora et al  and Khillare et al  observed higher incidence of 

gain of vimentin with PR negative receptor status though they could 
not establish a signicant correlation. We inferred that a high vimentin 
expression was associated with PR receptor negativity. Signicant 
correlation of vimentin overexpression with PR negativity also 
denoted tumor aggressiveness and poorer prognosis due to the lack of 
responsiveness of such tumors to hormone treatment. 

In our study, no signicant correlation was found between vimentin 
expression and Her-2-neu expression (p value 0.660). Similar results 

11 9were found by other researchers Vora et al , Khillare et al  and Wang et 
19 13al.  However signicant correlation was found by Kusinska et al  

which may be attributed due to their large sample size. We may have 
not derived a correlation because of small sample size in our study.

We found negative correlation between triple negative cases and 
9vimentin expression (p value <0.05). The ndings of Khillare et al , 

19 14 13Wang et al , Yamashita et al  and Kusinska et al  were concordant 
with that of our study. Triple negative breast cancer patients are known 
to be of aggressive nature. The high vimentin expression in such 
patients points towards the fact that increased vimentin expression 
attributes to a poor prognosis.

Nottingham prognostic index (NPI) is well established widely used 

method for predicting survival of operable primary breast carcinoma 
cases. The present study showed signicant correlation between 

11vimentin expression and NPI (p value 0.039). Vora et al  observed that 
gain of vimentin expression associated with reduced relapse free and 

8overall survival. However studies done by Hemalatha et al  could not 
nd signicant correlation between NPI and vimentin expression. A 
signicant correlation with NPI suggested that elevated vimentin 
expression in breast carcinoma reected poor prognostic behaviour. 

Vimentin expression is strongly associated with high histological 
grade, lymphovascular invasion, high NPI, negative ER/PR and triple 
negative status. We were not able to deduce any signicant correlation 
of vimentin expression with the clinicopathological variables like age, 
tumor size, lymph node status and Her-2-neu status. Its expression is 
strongly associated with poor prognostic factors of invasive duct 
carcinoma. 

Discovery of drug, WFA (WithaferinA) that binds and inhibits 
vimentin, can play a major role in preventing cancer cell growth. 
Researches are being done in this eld, which will act as a milestone in 
treating breast cancer. It is thus emerging as a novel anti-cancer 

7therapeutic target.

We conclude that expression of vimentin is a potent indicator of 
biologically aggressive tumors. Its expression may serve as a potential 
target for cancer therapy in such tumors. 
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