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            Abstract

            
               
Context: The immunohistochemical (IHC 4) biomarker profile is part of the standard histopathology report of all newly diagnosed and
                  recurrent cases of carcinoma Breast. This profile is the basis for all neoadjuvant and adjuvant treatment planning in these
                  cases. 
               

               Aims: 1. To study the IHC4 biomarker profile of Carcinoma Breast cases at our Institute. 
               

               2. To study the correlation of the five types of molecular subgroups with various clinical and histological parameters.

               Settings and Design: 271 cases of carcinoma breast diagnosed and treated at our Institute, during the period 1st July 2017 till 30th June 2018.
               

               This is a prospective, observational study.

               Materials and Methods: All the cases of biopsy proven carcinoma Breast were subjected to immunohistochemical staining for four markers- ER, PR,
                  Her 2, and Ki 67.
               

               Fo rmalin Fixed Paraffin Embedded tumor tissue was stained for 4 biomarkers and scored with appropriate method. (Interpretive
                  Guide: ASCO - CAP Test Guidelines Recommendations 2013)1

               Manual method of staining was employed, using commercially available reagents.

               The cases were classified into five molecular subtypes.

               Results: Triple negative breast carcinoma was the most frequent subgroup, followed by the luminal B and A types and the Her2 enriched
                  cases were lowest in number.
               

               A few cases showed triple positive staining pattern. 

               Conclusions: The IHC 4 biomarker findings in every case of carcinoma has a direct impact on the treatment decision making and also on
                  risk stratification of the patients.
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               Introduction

            Carcinoma of the breast is one of the leading sites of cancer all over the world.2  In India it is the top ranked cancer in females with age adjusted rate as high as 25.8 per 100000 women.3  Breast cancer is recognised as a heterogenous disease, with different biological properties across the different subtypes.
               Accordingly, the standard of care includes the immunohistochemical staining for every case, to classify it into different
               subtypes based upon the scoring for at least three biomarkers- Estrogen receptor, Progesterone receptor and Her 2 neu. These
               are called as predictive biomarkers because the neoadjuvant or adjuvant therapy of carcinoma breast is decided by the particular
               subtype. Additionally Her2 neu is also a prognostic biomarker which has bearing on the disease free survival as well as overall
               survival of the patient.
            

            The hormone receptor profile of carcinoma Breast cases in India has been studied by many authors, but very few reports exist
               about the profile of patients from Central India.4, 5, 6, 7, 8, 9, 10, 11, 12 
            

            Genetic tests like Oncotype DX or Mammaprint are validated tests to predict the recurrence of disease. But the cost is beyond
               the reach of a majority of patients. Ki 67 is a surrogate predictive biomarker which is much more economical as compared to
               the genetic tests.13 
            

            With this background, the study was conducted to profile all the patients of carcinoma breast diagnosed at our institute.
               
            

         

         
               Materials and Methods

            271 newly diagnosed and recurrent cases of carcinoma breast registered from 1st July 2017 till 30th June 2018 form the subject material of the study.
            

            All the cases were clinically examined and staged after radiological evaluation.

            As per the NCCN guidelines, all Stage I, IIa, IIb, IIIa cases were subjected to FNAC and if necessary to a core needle biopsy
               to document the tissue diagnosis of Carcinoma Breast. All these cases underwent surgery as the first modality of treatment.
               The surgical specimens were processed, tissue sections studied and the appropriate sections were subjected to immunohistochemical
               staing for the biomarkers to help plan the adjuvant therapy.
            

            In cases of locally advanced breast cancer (IIIa, IIIb, IIIc - LABC), the patients underwent a core needle biopsy to document
               the disease as well as to determine the molecular subtype by immunohistochemstry for biomarkers to plan the neoadjuvant therapy.
               
            

            In every case, Formalin fixed paraffin embedded sections were stained by the manual method for the four biomarkers- ER, PR,
               Her2 neu and Ki67. 
            

            The standard clones were used for the primary antibodies. 

            All the cases were typed into five subtypes (St Gallen (Vienna) 2013 consensus classification)14  
            

            
                  
                  	
                     Luminal A – ER positive, HER2 negative, Ki-67 < 15%, and PR high;

                  

                  	
                     Luminal B (HER2 negative) – ER positive, HER2 negative, and either Ki-67 high or PR low; 

                  

                  	
                     Luminal B-like (HER2 positive) – ER positive, HER2 over expressed or amplified, any Ki-67, and any PR; 

                  

                  	
                     HER2 enriched – HER2 over-expressed or amplified, ER and PR absent; 

                  

                  	
                     Triple negative – ER and PR absent and HER2 negative.

                  

               

            

         

         
               Results

            The majority of cases w ere seen in female breast (267), only four cases were found in male breasts (four). The pre and post
               menopausal age group distribution did not show significant difference. Infiltrating Duct Carcinoma- Not otherwise specified-
               was the most frequent histological type (263) and other variants like Infiltrating Lobular Carcinoma (three), Papillary Carcinoma
               (one), Medullary Carcinoma (one), Metaplastic Carcinoma (three) were very few. (Figure  1)
            

            Triple Negative Breast Cancer was the most frequent molecular subtype, followed closely by Luminal A type. Only Her2 positive
               was the least frequent. (Figure  2)
            

            Of the triple negative group, significant number of cases were having T size 2 and 3 with N1 status and so more likely to
               show higher p stages. Table  1 
            

            The luminal A subgroup also showed T2 as the most frequent T size, but the node status was more likely to be N0 and thus showed
               a lower p stage. Table  2 
            

            Both the luminal B types and the Her 2 enriched subtype showed similar associations as the Luminal A subtype. Table  3, Table  4, Table  5 
            

            Most interesting was The Ki67 score which showed a significant concentration at different values between the subtypes, Luminal
               A showing the lowest score and TNBC the highest. Table  6 
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                              T1
                        
                        	
                              1.11
                        
                        	
                              
                     

                     
                           	
                              T2
                        
                        	
                              17.71
                        
                        	
                              Significant
                        
                     

                     
                           	
                              T3
                        
                        	
                              9.96
                        
                        	
                              Significant
                        
                     

                     
                           	
                              T4
                        
                        	
                              1.48
                        
                        	
                              
                     

                     
                           	
                              N Status
                        
                        	
                              
                        	
                              
                     

                     
                           	
                              N0
                        
                        	
                              4.80
                        
                        	
                              
                     

                     
                           	
                              N1
                        
                        	
                              17.34
                        
                        	
                              Significant
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                              7.01
                        
                        	
                              
                     

                     
                           	
                              N3
                        
                        	
                              0.37
                        
                        	
                              
                     

                     
                           	
                              Stage
                        
                        	
                              
                        	
                              
                     

                     
                           	
                              I
                        
                        	
                              1.48
                        
                        	
                              
                     

                     
                           	
                              IIa,IIb
                        
                        	
                              12.38
                        
                        	
                              Significant
                        
                     

                     
                           	
                              IIIa
                        
                        	
                              8.12
                        
                        	
                              Significant
                        
                     

                     
                           	
                              LABC
                        
                        	
                              8.49
                        
                        	
                              Significant
                        
                     

                  
               

               
                  Table 1

                  Correlation of TNBC with T size, N status and p Stage
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                              2.21
                        
                        	
                              
                     

                     
                           	
                              T2
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                              2.21
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                  Table 2

                  Correlation of Luminal A with T size, N status and p Stage
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                              1.11
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                              I
                        
                        	
                              0.37
                        
                        	
                              
                     

                     
                           	
                              IIa,IIb
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                              Significant
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                              1.11
                        
                        	
                              
                     

                  
               

               
                  Table 3

                  Correlation of Luminal B (Her2 Negative) with T size, N status and p Stage
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                  Table 4

                  Correlation of Luminal B -like(Her2 Positive) with T size, N status and p Stage
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                  Table 5

                  Correlation of Her 2 enriched group with T size, N status and p Stage

               

            

            

         

         
               Discussion

            Triple negative Breast cancer is the most frequent subtype (30%) found in this study. This observation is similar to that
               reported previously.12   Since all three receptors are not expressed by this tumor subtype, these patients do not benefit from hormonal treatment,
               they have to be managed by chemotherapy. The reported prognosis of this group is poorer as compared to the hormone receptor
               positive subtype.15, 16  
            

            The Ki 67 score in this study group was found to be the highest, prompting a close follow up to assess recurrence and progression.
               
            

            Luminal A (26%) was the next most frequent group. Since these tumors express the hormone receptors, they respond to hormonal
               treatment directed against these targets. Consequently this group as a whole is reported to have a better prognosis.16  The Ki 67 scores in this group was the lowest, which also predicts a better outcome as compared to other subtypes.
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                              S. No.
                        
                        	
                              Molecular type
                        
                        	
                              0-15
                        
                        	
                              16-25
                        
                        	
                              26-35
                        
                        	
                              36-45
                        
                        	
                              45 onwards
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                              P value
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                              Observations significantly concentrate at
                        
                     

                     
                           	
                              1
                        
                        	
                              Luminal A
                        
                        	
                              69
                        
                        	
                              0
                        
                        	
                              0
                        
                        	
                              0
                        
                        	
                              0
                        
                        	
                              69
                        
                        	
                              0
                        
                        	
                              Significant
                        
                        	
                              0-15
                        
                     

                     
                           	
                              2
                        
                        	
                              Luminal B HN
                        
                        	
                              8
                        
                        	
                              21
                        
                        	
                              8
                        
                        	
                              9
                        
                        	
                              6
                        
                        	
                              52
                        
                        	
                              0.0074
                        
                        	
                              Significant
                        
                        	
                              16-25
                        
                     

                     
                           	
                              3
                        
                        	
                              Luminal B HP
                        
                        	
                              8
                        
                        	
                              15
                        
                        	
                              2
                        
                        	
                              4
                        
                        	
                              6
                        
                        	
                              35
                        
                        	
                              0.0226
                        
                        	
                              Significant
                        
                        	
                              16-25
                        
                     

                     
                           	
                              4
                        
                        	
                              Her 2 enriched
                        
                        	
                              3
                        
                        	
                              3
                        
                        	
                              17
                        
                        	
                              5
                        
                        	
                              5
                        
                        	
                              33
                        
                        	
                              0.0006
                        
                        	
                              Significant
                        
                        	
                              26-35
                        
                     

                     
                           	
                              5
                        
                        	
                              TNBC
                        
                        	
                              8
                        
                        	
                              9
                        
                        	
                              20
                        
                        	
                              17
                        
                        	
                              28
                        
                        	
                              82
                        
                        	
                              0.0023
                        
                        	
                              Significant
                        
                        	
                              >45
                        
                     

                  
               

               
                  Table 6

                  Correlation of Ki67 score - a significant concentration at different values between the subtypes, Luminal A showing the lowest
                     score and TNBC the highest. 
                  

               

            

            

            

             

            
                  
                  Figure 1

                  Age group and sex distribution of carcinoma Breast cases
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                  Figure 2

                  Frequency of molecular subtypes of carcinoma Breast cases
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            The two Luminal B subtypes were the next in frequency (Her2 negative 19% and Her2 Positive13%). Amongst these subtypes, the
               luminal B/HER2− is reported to have had higher risk of mortality than the luminal B/HER2+.16 

            The Ki 67 scores in both these groups were low, without much statistical difference which predict a better outcome as compared
               to TNBC and Her 2 enriched subtypes.
            

            The least number of cases were of the Her2 enriched subtype. This group of patients benefit by targeted therapy in the form
               of Herceptin. However, the Ki67 score of this group was found to be high, again prompting a close follow up to detect early
               recurrence.
            

            The Ki 67 scores of different molecular types show interesting findings. The Luminal A cases show the lowest proliferation
               index whereas the TNBC type shows the highest Proliferation index. These findings will have to be correlated with the disease
               free survival rates in follow up.
            

         

         
               Conclusion

            Indian data on breast cancer is being published from different geographical regions of the country and gradually a clearer
               picture is emerging regarding the distribution of different molecular types of carcinoma breast. As more and more patients
               get tested and typed for the hormonal markers, and long term survival data emerges, we will have a better idea about the challenge
               of treating Breast cancer in our country.
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