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            Abstract

            
               
Background and Objectives: Currently radiotherapy, cisplatin based chemo-radiation and surgery are used in combination for treating cervical cancer
                  according to stage of the tumor. Patients with advanced disease stage have limited treatment options with median overall survival
                  of less than one year. Therefore, there is increasing interest in using targeted therapy as a treatment modality. There are
                  controversial views of various authors regarding role of Her-2 neu targeted therapy in cervical carcinoma. The present study
                  was conducted to evaluate the expression of Her-2 neu in Pre-malignant and Malignant lesions of cervix and attempt its correlation
                  with histological type, grade and stage of the tumor.
               

               Materials and Methods: A cross-sectional observational study was conducted from January 2017 to January 2018 including a total of 55 patients with
                  either pre-malignant and malignant lesions of cervix. Rabbit monoclonal Antibody to Her2/ErBb2 from BioGenex was used for
                  staining. Intensity of Her-2 neu expression was graded according to the 2014 ASCO/CAP guidelines for Her-2 reporting.
               

               Results: There was higher expression of Her-2 neu expression in HSIL then LSIL. There was significant correlation between Her-2 neu
                  expression and histological types of malignant lesions. There was no significant correlation between Her-2 neu expression
                  and pre-malignant lesions, stage of cervical carcinoma and grades of squamous cell carcinoma.
               

               Conclusion: Her-2 neu has a role in higher grade of cervical lesions but studies with larger cohorts are needed to comment upon its definite
                  role in targeted therapy.
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               Introduction

            Among women, Carcinoma Cervix is the fourth most common cancer with an estimated 570,000 new cases in 2018 which amounts to
               6.6% of all cancers in females. 90% of deaths in low and middle-income countries is attributable to cervical cancer.1 The mortality due to cervical cancer can be decreased by proper screening of ‘at risk’ population, early diagnosis and effective
               treatment in the form of surgery and chemoradiation. Several tissue markers have been studied in cervical carcinoma paving
               the pathway for targeted therapy and treatment for advanced stages of carcinoma cervix. Recently there has been interest in
               the use of targeted therapies for the treatment of cervical cancer.2

            The tissue markers which have been studied includes p27, p53, Ki67, HIF alpha, VEGF, Cyclooxygenase-2, signal transducer and
               activator of transcription (STAT) proteins family member p-Stat3, bcl2 apoptotic family of proteins and EGFR family Her2 neu.3 Her-2 neu, also known as c-erbB-2, CD 340 and p185, stands for “Human Epidermal Growth Factor Receptor 2”. It is a cell membrane
               surface bound receptor tyrosine kinase and is involved in signal transduction pathway leading to cell growth and differentiation.4, 5 It is encoded by proto-oncogenes Her-2 neu located on long arm of human chromosome 17 (17q21q22) and plays a crucial part
               in malignant transformation and carcinogenesis by interacting with the other members of the HER family to potentiate intracellular
               signaling.6, 7  Its amplification and overexpression has been detected in 15-30% breast cancer, 10-30% of gastric/esophageal cancers and
               others like ovary, endometrium, urinary bladder, lung, colon, and head & neck.8 This has led to the development of anti-HER2 antibody, trastuzumab (Herceptin TMR), for breast cancer and has shown significant
               improvement in survival of Her-2 neu expressing breast tumors.9, 10

            There are variable reports on expression of Her-2 neu in cervical carcinoma. Some studies suggested that it is associated
               with poor clinical outcome,11, 12 whereas others have shown no prognostic effect,13, 14 or even a positive effect on survival.15 The present study was conducted to evaluate the immunohistochemical expression of Her-2 neu in pre-malignant and malignant
               lesions of the uterine cervix, its pattern of expression and correlation with histological type, grade of tumor and clinical
               stage, wherever possible.
            

         

         
               Materials and Methods

            This was a cross-sectional study, conducted over a period of one year from January, 2017 to January, 2018. All the benign
               tumors, tumors of non-epithelial origin and inadequate or suboptimal biopsies were excluded from the study. Patient information
               was collected through a structured, pre-designed proforma. The study was carried out after obtaining clearance from the institutional
               ethical committee. A total of 55 cases were studied over a period of one year which met the inclusion and exclusion criteria.
               Routine he­matoxylin and eosin stained slides were screened and the section for immunohistochemistry with Rabbit mono-clonal
               Antibody for HER-2 neu antibody was selected. 
            

            For Her-2 neu immunohistochemistry, the following procedure was followed:

            
                  
                  	
                      3-4 microns thick sections were taken on poly-L-lysine coated slides and incubated for 37°C for one day and then further
                        incubated at 58°C for overnight.
                     

                  

                  	
                      Then the sections were deparaffinized with two changes of xylene of 15 minutes.

                  

                  	
                      Rehydrated by immersing in descending levels of alcohol 100%, 90% and 80%.

                  

                  	
                      Rinsed in distilled water for 5 minutes.

                  

                  	
                      Antigen retrieval was done by heat using microwave oven.

                  

                  	
                      Sections were cooled to room temperature and then rinsed in distilled water for 5 minutes.

                  

                  	
                      Washed in Phosphate Buffer saline (PBS) and treated with peroxidase block for 15 minutes to block nonspecific reaction with
                        the other tissue antigens.
                     

                  

                  	
                      Treated with primary antibody for Her-2 neu for 30 – 60 minutes to identify the tumor markers by antigen-antibody reaction.

                  

                  	
                      Washed in PBS and treated with super enhancer.

                  

                  	
                      Washed in PBS.

                  

                  	
                      Treated with secondary antibody for 30 minutes.

                  

                  	
                      Washed in PBS.

                  

                  	
                      Incubated with diaminobenzidine solution for 5-8 minutes to give brown color to the antigens.

                  

                  	
                      Rinsed in PBS and washed in running tap water.

                  

                  	
                      Counterstaining was done with Harris hematoxylin. 

                  

                  	
                      Sections were then washed in tap water for 5 minutes to wash excess stain.

                  

                  	
                      Dehydrated in graded alcohols.

                  

                  	
                      Clearing was done in xylene and mounted with dibutyl phthalate polystyrene xylene (DPX).

                  

               

            

            A golden-brown membrane and cytoplasmic staining were taken as a positive reaction. Intensity of HER-2/neu expression was
               graded according to the 2014 ASCO/CAP guidelines.16 
            

            Statistical analysis was performed using SPSS version 23. Pearson’s Chi Square test and Fisher's exact test were used for
               comparison of data and p-value of < 0.05 was considered significant.
            

         

         
               Results

            The age range of patients with Pre-Malignant lesions ranged from 45-71 years with mean age at diagnosis of 59.1 years. The
               age range of patients with Malignant lesions was 30-70 years with a mean age of 53.73 years.
            

            Out of 55 cases, 10 cases (5.5%) were of CIN and 45 cases (94.5%) were of carcinoma cervix. Among 10 cases, 6 cases (60%)
               were of HSIL and 4 cases were of LSIL (40%). Among 45 malignant cases, 40 cases (88.9%) were of squamous cell carcinoma, 3
               cases of adenocarcinoma (6.6%) and 2 cases of adeno-squamous carcinoma (4.5%). 
            

            Out of the total 55 cases, Her-2 neu expression was noted in 20 (36.4%) cases and remaining 35(63.6%) cases were negative
               (Table  1). Among pre-Malignant lesions Her-2 neu expression was found to be significantly higher in HSIL than LSIL but there was no
               significant correlation between intensity of Her-2 neu expression and Pre-Malignant lesions. (p= 0.898) (Table  2). Among malignant lesions maximum intensity of +3 was noted in only 2 cases of squamous cell carcinoma. There was significant
               correlation between malignant lesions and Her-2 neu expression (Table  3). There was no significant correlation (p=0.552) between grades of SCC and intensity of Her-2 neu expression (Table  4). There was no significant correlation (p= 0.472) between stage of cervical carcinoma and Her-2 neu expression (Table  5).
            

            
                  
                  Table 1

                  Distribution of Her-2 neu expression
                  

               

               
                     
                        
                           	
                              Her-2 neu Expression (Intensity)
                        
                        	
                              Frequency (n=55)
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              0
                        
                        	
                              35
                        
                        	
                              63.6
                        
                     

                     
                           	
                              1
                        
                        	
                              15
                        
                        	
                              27.4
                        
                     

                     
                           	
                              2
                        
                        	
                              2
                        
                        	
                              3.6
                        
                     

                     
                           	
                              3
                        
                        	
                              3
                        
                        	
                              5.4
                        
                     

                  
               

            

            
                  
                  Table 2

                  Distribution of various histological types of Pre-Malignant lesions with respect to Her-2 neu expression
                  

               

               
                     
                        
                           	
                              Pre-Malignant type
                        
                        	
                              Intensity of Her-2 neu expression
                        
                        	
                              Total (%)
                        
                        	
                              p-value
                        
                     

                     
                           	
                              0(%)
                        
                        	
                              1+ (%)
                        
                        	
                              2+ (%)
                        
                        	
                              3+ (%)
                        
                     

                     
                           	
                              LSIL
                        
                        	
                              3 (60.0)
                        
                        	
                              1 (33.3)
                        
                        	
                              0 (0.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              4 (40.0)
                        
                        	
                              0.898
                        
                     

                     
                           	
                              HSIL
                        
                        	
                              2 (40.0)
                        
                        	
                              2 (66.7)
                        
                        	
                              2 (100.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              6 (60.0)
                        
                     

                     
                           	
                              Total
                        
                        	
                              5 (100.0)
                        
                        	
                              3 (100.0)
                        
                        	
                              2 (100.0)
                        
                        	
                              0(0.0)
                        
                        	
                              10 (100.0)
                        
                     

                  
               

               

            

            

            
                  
                  Table 3

                  Distribution of various histological types of malignant lesions with respect to Her-2 neu expression
                  

               

               
                     
                        
                           	
                              Malignant
                        
                        	
                              Intensity of Her-2 neu expression
                        
                        	
                              Total (%)
                        
                        	
                              p-value
                        
                     

                     
                           	
                              0(%)
                        
                        	
                              1+ (%)
                        
                        	
                              2+ (%)
                        
                        	
                              3+ (%)
                        
                     

                     
                           	
                              Squamous Cell Carcinoma
                        
                        	
                              27 (60.0)
                        
                        	
                              10 (22.2)
                        
                        	
                              1 (2.2)
                        
                        	
                              2 (4.4)
                        
                        	
                              40 (88.9)
                        
                        	
                              0.0068
                        
                     

                     
                           	
                              Adenocarcinoma
                        
                        	
                              2 (4.4)
                        
                        	
                              1 (2.2)
                        
                        	
                              0 (0.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              3 (6.7)
                        
                     

                     
                           	
                              Adeno-Squamous carcinoma
                        
                        	
                              1 (2.2)
                        
                        	
                              0 (0.0)
                        
                        	
                              1 (2.2)
                        
                        	
                              0 (0.0)
                        
                        	
                              2 (4.4)
                        
                     

                     
                           	
                              Total
                        
                        	
                              30 (66.7)
                        
                        	
                              11(24.4)
                        
                        	
                              2 (4.4)
                        
                        	
                              2 (4.4)
                        
                        	
                              45 (100.0)
                        
                     

                  
               

            

            
                  
                  Table 4

                  Distribution of Her-2 neu expression on the basis of Grade of SCC
                  

               

               
                     
                        
                           	
                              Grade of Squamous Cell Carcinoma
                        
                        	
                              Intensity of Her-2 neu expression
                        
                        	
                              Total (%)
                        
                        	
                              p-value
                        
                     

                     
                           	
                              0(%)
                        
                        	
                              1+ (%)
                        
                        	
                              2+ (%)
                        
                        	
                              3+ (%)
                        
                     

                     
                           	
                              Well Differentiated
                        
                        	
                              4 (10.0)
                        
                        	
                              2 (5.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              6 (15.0)
                        
                        	
                              0.552
                        
                     

                     
                           	
                              Moderately Differentiated
                        
                        	
                              18 (45.0)
                        
                        	
                              6 (15.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              1 (2.5)
                        
                        	
                              25 (62.5)
                        
                     

                     
                           	
                              Poorly Differentiated
                        
                        	
                              5 (12.5)
                        
                        	
                              2 (5.0)
                        
                        	
                              1 (2.5)
                        
                        	
                              1 (2.5)
                        
                        	
                              9 (22.5)
                        
                     

                     
                           	
                              Total
                        
                        	
                              27 (67.5)
                        
                        	
                              10 (25.0)
                        
                        	
                              1 (2.5)
                        
                        	
                              2 (5.0)
                        
                        	
                              40 (100.0)
                        
                     

                  
               

            

            
                  
                  Table 5

                  Distribution of Her-2 neu expression on the basis of FIGO stages of tumor
                  

               

               
                     
                        
                           	
                              FIGO stage of Tumor
                        
                        	
                              Intensity of Her-2 neu expression
                        
                        	
                              Total (%)
                        
                        	
                              p-value
                        
                     

                     
                           	
                              0(%)
                        
                        	
                              1+ (%)
                        
                        	
                              2+ (%)
                        
                        	
                              3+ (%)
                        
                     

                     
                           	
                              Stage I
                        
                        	
                              2 (6.7)
                        
                        	
                              1 (9.1)
                        
                        	
                              1 (50.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              4 (8.9)
                        
                        	
                              0.472
                        
                     

                     
                           	
                              Stage II
                        
                        	
                              23 (76.7)
                        
                        	
                              6 (54.5)
                        
                        	
                              1 (50.0)
                        
                        	
                              2 (100.0)
                        
                        	
                              32 (71.1)
                        
                     

                     
                           	
                              Stage III
                        
                        	
                              1 (3.3)
                        
                        	
                              2 (18.2)
                        
                        	
                              0 (0.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              3 (6.7)
                        
                     

                     
                           	
                              Stage IV
                        
                        	
                              4 (13.3)
                        
                        	
                              2 (18.2)
                        
                        	
                              0 (0.0)
                        
                        	
                              0 (0.0)
                        
                        	
                              6 (13.3)
                        
                     

                     
                           	
                              Total
                        
                        	
                              30 (100.0)
                        
                        	
                              11 (100.0)
                        
                        	
                              2 (100.0)
                        
                        	
                              2 (100.0)
                        
                        	
                              45 (100.0)
                        
                     

                  
               

               

            

            

            
                  
                  Table 6

                  Comparison of various histological types of carcinoma cervix in different studies

               

               
                     
                        
                           	
                              Study Name
                        
                        	
                              Squamous Cell Carcinoma
                        
                        	
                              Adenocarcinoma
                        
                        	
                              Adenosquamous
                        
                     

                     
                           	
                              Keith et. al.20 (2002)
                        
                        	
                              90.40%
                        
                        	
                              9.10%
                        
                        	
                              0.50%
                        
                     

                     
                           	
                              Raza et. al.23 (2010)
                        
                        	
                              86.80%
                        
                        	
                              3.80%
                        
                        	
                              0.00%
                        
                     

                     
                           	
                              Siddiqa et al.21 (2014)
                        
                        	
                              91.50%
                        
                        	
                              2.10%
                        
                        	
                              6.40%
                        
                     

                     
                           	
                              Sharma N. et al.19 (2016)
                        
                        	
                              72.00%
                        
                        	
                              12.00%
                        
                        	
                              16.00%
                        
                     

                     
                           	
                              Gul et al.22 (2015)
                        
                        	
                              58.90%
                        
                        	
                              41.10%
                        
                        	
                              0.00%
                        
                     

                     
                           	
                              Present Study
                        
                        	
                              88.90%
                        
                        	
                              6.60%
                        
                        	
                              4.50%
                        
                     

                  
               

            

            
                  
                  Table 7

                  Comparison of Her-2 neu expression in CIN between various studies by IHC

               

               
                     
                        
                           	
                              Study Name
                        
                        	
                              Her 2 neu expression (%)
                        
                     

                     
                           	
                              Lakshmi et al.25 (1997)
                        
                        	
                              86.25%
                        
                     

                     
                           	
                              Z. Protrka et al.26 (2007)
                        
                        	
                              66.00%
                        
                     

                     
                           	
                              Gupta N et al.19 (2009)
                        
                        	
                              60.00%
                        
                     

                     
                           	
                              Li et al.28 (2013)
                        
                        	
                              37.50%
                        
                     

                     
                           	
                              Joseph T. and Raghuveer C.V.24 (2015)
                        
                        	
                              70.00%
                        
                     

                     
                           	
                              Bajpai S. et al.27 (2017)
                        
                        	
                              14.80%
                        
                     

                     
                           	
                              Present Study
                        
                        	
                              50.00%
                        
                     

                  
               

            

            
                  
                  Table 8

                  Comparison of Her-2 neu expression in cervical carcinoma between various studies by IHC

               

               
                     
                        
                           	
                              Study Name
                        
                        	
                              Her 2 neu expression (%)
                        
                     

                     
                           	
                              Gupta N et al.19 (2009)
                        
                        	
                              63%
                        
                     

                     
                           	
                              Joseph T. and Raghuveer C.V.24 (2015)
                        
                        	
                              100%
                        
                     

                     
                           	
                              Sharma N. et al.19 (2016)
                        
                        	
                              52%
                        
                     

                     
                           	
                              R J Hale et al.14 (1992)
                        
                        	
                              38.7%
                        
                     

                     
                           	
                              Ndubisi et al.15 (1997)
                        
                        	
                              22%
                        
                     

                     
                           	
                              Bajpai S. et al.27 (2017)
                        
                        	
                              48.80%
                        
                     

                     
                           	
                              Present Study
                        
                        	
                              33.20%
                        
                     

                  
               

            

            
                  
                  Table 9

                  Grades of SCCs with Her-2 neu expression

               

               
                     
                        
                           	
                              Study Name
                        
                        	
                              p-value
                        
                     

                     
                           	
                              Gupta N et. al.19 (2009)
                        
                        	
                              <0.05
                        
                     

                     
                           	
                              Joseph T. and Raghuveer C.V.24 (2015)
                        
                        	
                              0.165
                        
                     

                     
                           	
                              Sarvade P et al.29 (2016)
                        
                        	
                              0.935
                        
                     

                     
                           	
                              Sharma N. et al.19 (2016)
                        
                        	
                              0.52
                        
                     

                     
                           	
                              Bajpai S. et al.27 (2017)
                        
                        	
                              0.014
                        
                     

                     
                           	
                              Present Study
                        
                        	
                              0.552
                        
                     

                  
               

            

            
                  
                  Table 10

                  Correlation of stage of cervical carcinoma and Her-2neu expression

               

               
                     
                        
                           	
                              Study Name
                        
                        	
                              p-value
                        
                     

                     
                           	
                              Gupta N et al.19 (2009)
                        
                        	
                              <0.05
                        
                     

                     
                           	
                              Joseph T. and Raghuveer C.V.24 (2015)
                        
                        	
                              0.71
                        
                     

                     
                           	
                              Sarvade P et al.29 (2016)
                        
                        	
                              0.073
                        
                     

                     
                           	
                              Sharma N. et al.19 (2016)
                        
                        	
                              <0.05
                        
                     

                     
                           	
                              Present Study
                        
                        	
                              0.472
                        
                     

                  
               

            

            
                  
                  Figure 1

                  Her-2 neu staining of cervical malignant lesions; A): Negative; B): Faint Membranous Positivity; C):  Equivocal; D): Strongly Positive
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-media-server/ccaba192-907a-478d-b87b-f73d78a0d4f8image1.jpeg]

            

         

         
               Discussion

            Cervix is a hollow cone with the inner surface, i.e. cervical os, lined by squamous epithelium and endocervix by columnar
               epithelium. The former consists of several layers of squamous cells with short cubic cells in the basal layer. The latter
               contains only one layer of columnar cell. The border area between the squamous epithelium and columnar epithelium is called
               transitional zone28 or transformation zone.2930 
            

            Immortalization of the cervical cell is necessary for progression of CIN to invasive cancer. Integration of viral DNA to the
               host genome that enables expression of viral oncogenes E6 and E7 is a necessary step in immortalization and probably does
               not occur without the presence of cofactors. In vitro and animal studies using cell cultures immortalized by HPV have, with
               few exceptions, failed to demonstrate progression to invasive cancer, but only to CIN.31 
            

            Her-2 neu has been studied in cervical carcinoma from a long time. RJ Hale et al.12 (1993) investigated the pattern of epidermal growth factor receptor expression and its prognostic value in 62 cases of cervical
               carcinoma and found correlation between epidermal growth factor expression and mortality. They concluded that immunohistochemical
               demonstration of epidermal growth factor receptor expression may be useful in identifying those patients with a poor prognosis,
               particularly those with adenosquamous carcinomas which have not metastasized to the regional lymph nodes. Joseph T. and Raghuveer
               C.V.25, 32 (2015) did a study of the Her-2 neu expression in 34 cases of cervical intraepithelial neoplasia and cervical carcinoma and
               concluded that the intensity of HER-2 expression increased progressively as grade of lesion increased and also, with presence
               of lymph node and parametrial involvement. All the cases under FIGO stage 4 showed strong (3+) HER-2 expression. Martinho
               O et al32 (2017) did comprehensive analysis of HER family receptor alterations in cervical adenocarcinoma and they proposed that the
               use of HER inhibitors in association with glycolysis blockers can be a potentially effective treatment option for HER-positive
               cervical cancer patients.
            

            In present study, squamous cell carcinoma comprised a total of 88.9% (n=40), followed by 3 cases of Adenocarcinoma (6.6%)
               and 2 cases of Adenosquamous carcinoma (4.5%). This finding is in concordance with Keith et al.,17 Raza et al.,18, 19 Siddiqa et al.19 and Sharma N. et al.20 (Table  6). Several authors have reported Her-2 neu expression in CIN ranging from 47.2%-86.25%. In the present study, Her-2 neu expression
               was noted in 50% of CIN cases which is close to 37.5% in Li et al.24 60% in Gupta N et al.,33 and 66% in Z. Protrka et al.23 In contrast to present study, Her-2 neu expression was noted in 86.25% of CIN cases as reported by Lakshmi et al.22 (Table  7).
            

            In 45 (81.2%) cases of carcinoma cervix Her-2 neu expression was noticed in 15 cases (36.4%) of cervical carcinoma. 3 (6.6%)
               cases were strongly positive with a score of +3 (Figure  1D), 2 (4.4%) cases were equivocal with a score of +2 (Figure  1 C), 11(24.4%) cases showed faint membranous positivity with a score of +1 (Figure  1B) and remaining 29 (64.4%) cases were negative with a score of 0 (Figure  1A). A statistical correlation was es­tablished between histological types of malignant lesions and intensity of Her-2 neu
               staining (p=0.006). According to various studies expression of Her-2 neu in cervical carcinoma ranged from 12.1% to 100% as
               conducted by Gupta N et al,33 Li et al.,24 Joseph T. and Raghuveer C.V.25 and Yong H et al.34 The positivity rate in present study is close to that reported by R J Hale et al.12 and Ndubisi et al.13 who reported positivity rate of 38.7% and 22% respectively (Table  8).
            

            In the present study, SCC formed the largest group with 40 cases. With respect to higher scores of +2 and +3, the proportion
               of cases with higher scores was significantly higher in poorly differentiated and moderately differentiated group as compared
               to well differentiated group. None of the cases from well differentiated group showed +2 and +3 positivity. These findings
               are similar to those of Joseph T. and Raghuveer C.V.25 and Gupta N et al.33 The statistical correlation in grades of SCC and intensity of HER-2 neu staining (p=0.552) could not be established. Similar
               to our study, Sharma N et al.20 and Joseph T. and Raghuveer C.V.25 also did not find any correlation between grades of carcinoma and Her-2 neu expression (Table  9). In this study, 3 cases of adenocarcinoma were analyzed and none was found to be strongly positive. Only 1 (2.2%) case had
               a score of +1. In contrast, Gupta N et al33 found positivity in 8 cases of total 13 cases (60%) of adenocarcinoma. Kihana et al.35 studied 44 cases of cervical adenocarcinoma and found +1 and +2 positivity in 34 (77%) cases.
            

            Out of 45 cervical carcinoma cases, higher intensity of Her-2 neu expression was found among cases under stage II. A statistically
               signifi­cant relationship was not established between Her-2 neu expression and stage of the tumor (p=0.472). Contrary to this
               Sharma N et al.20 and Gupta N et al33 found a significant correlation between Her-2 neu expression and higher stage of cer­vical carcinoma. Similar to present
               study, Joseph T. and Raghuveer C.V.25 did not find any relation between Her-2 neu expression and higher stage of cervical carcinoma (Table  10).
            

         

         
               Conclusion

            In our study, higher intensity of Her-2 neu expression was observed in HSIL than LSIL among Pre-Malignant lesions suggesting
               Her-2 neu expression increases as the lesion progresses suggesting its role in higher grade of lesions. There is statistically
               significant association between histological types of cervical cancers and Her-2 neu expression suggesting its role in tumorigenesis.
               However, due to small sample size we cannot definitely comment on their probability of association with Her-2 neu expression.
               Therefore, this necessitates follow-up studies with a larger sample size to use Her-2 neu as a targeted therapy in cervical
               cancer.
            

         

         
               Limitations 

            The gold standard test (FISH) could not be done, as it was not available in our institution, for confirmation of Her-2 neu
               over-expression.
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