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            Abstract

            
               
Objective: To assess the efficacy of topical interferon alfa-2b as an adjunct therapy in the management of primary ocular surface squamous
                  neoplasia (OSSN).
               

               Materials and Methods: Clinically visible OSSN on slit lamp examination in 21 patients (21 tumors) was managed with topical interferon alfa-2b,
                  1 million IU/mL, 4times daily for a period of one month, before subjecting the patients to definitive surgery. The patients
                  were periodically observed, over a period of 6 months. Tumor control and complications were evaluated according to American
                  Joint Committee on Cancer classification. A significant reduction in size, was noted in smaller tumors. Final diagnosis and
                  staging was done after histopathological examination of the surgically excised tumour, which had been excised with a 4mm margin.
                  Bigger extensive lesion did not show appreciable response in terms of appearance or reduction of size.
               

               Results: Tumor size was found to be reduced significantly in 19 out of 21 tumors (%) following topical interferon alfa-2b treatment
                  for a period of 1 month, from the presentation. Of the 19 tumors, tumor surface area was reduced 44% (median). Two patients
                  (8.3%) did not respond to the treatment.
               

               Based on American Joint Committee on Cancer classification, significant reduction was achieved in 2 of 3 Tis (67%), 17 of
                  20 T3 (85%), 19 of 23 N0 (83%), and 19 of 23 M0 (83%) category tumors. 
               

               Conclusion: According to American Joint Committee on Cancer classification, significant reduction with topical interferon alfa-2b can
                  be achieved in 67% of Tis, 85% of T3, and 83% of all OSSN.
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               Introduction

            Ocular surface squamous neoplasia (OSSN) includes a wide spectrum of neoplastic squamous epithelial abnormalities which include
               squamous dysplasia, squamous cell carcinoma in situ, and invasive squamous cell carcinoma.1-3 These neoplastic conditions
               can affect the conjunctival as well as the corneal surface and occasionally can invade into the surrounding areas such as
               globe, orbit, and nasolacrimal system.1, 2, 3, 4, 5 
            

            First proposed in 1995 as a distinct clinical entity,6 ocular surface squamous neoplasia is an umbrella term which includes a spectrum of conjunctival malignancies. These range
               from mild epithelial dysplasia to invasive squamous carcinoma.7 It is the most common non-pigmented malignancy of the ocular surface8 It has an  incidence  ranging from 0.03–1.9 per 100,000/year in the Caucasian population,9, 10, 11, 12, to 3–3.4 per 100,000/year in African ethnicity populations.13, 14

            Surgical excision is considered the gold standard of treatment here; however, due to the high rate of tumor recurrence, interest
               in conservative medical approaches has been progressively increasing in recent years.15

            
                  Risk factors

               Risk factors for OSSN include both environmental and genetic factors. The strongest association was found to be exposure to
                  ultraviolet (UV) radiation. As with cutaneous malignancies, UV can damage DNA and lead to the development of cancer promoting
                  mutations.16 
               

               Individuals with XP are at a higher risk of UV-induced cell damage due to an inability to repair mutations in the DNA17, 18 and are therefore  more susceptible to both ocular surface and cutaneous malignancies.19 Another possible risk factor is the human papilloma virus (HPV) which has been found more frequently in OSSN specimens as
                  compared to those of healthy conjunctiva,20 although the frequency of detection varies with region.
               

               HPV-induced carcinogenesis has been attributed to the ability of its oncoproteins, specifically E6 and E7, to target and interact
                  with host cellular proteins, such as p53, and to enhance the degradation of normal proteins. 21 
               

            

         

         
               Materials and Methods

            A total of 21 patients receiving topical interferon alfa-2b as primary treatment for a clinically visible tumour were included
               in this study, after a signed informed consent was obtained from them. The treatment protocol included use of interferon alfa-2b
               (ReliFeron®) in a topical formulation of 1 million IU/mL. The eye drops were administered 4 times daily, for a period of 1 month.
            

            The response to treatment was monitored on follow-up visits, and after a span of 1 month, all patients were subjected to definitive
               surgical management, irrespective of the response to interferon molecule. Surgical treatment – Excision biopsy was done, with
               a 4mm clear margin (except for the cases involving fornices), by No-touch technique to avoid tumor seeding. This was followed
               by cryotherapy of the conjunctiva, alcohol epitheliectomy for lesions involving the cornea, and amniotic membrane grafting
               (AMT). No recurrence was found at the end of follow up period.
            

            The demographic data recorded included age, sex, race, and skin color. History of risk factors, including smoking status,
               human papilloma virus infection, human immunodeficiency virus infection, chronic use of corticosteroids or other immunosuppressive
               medications, organ transplant, and corneal graft, was recorded. Any treatment modalities used before referral (excisional
               biopsy, cryotherapy, and topical chemotherapy) were documented.
            

            Recorded clinical findings included best-corrected visual acuity, diagnosis (squamous cell carcinoma or CIN), tissues involved
               (bulbar conjunctiva, cornea, tarsal conjunctiva, forniceal conjunctiva, caruncle, and semilunar fold), number of tumors, maximal
               tumor basal diameter (in millimeters), tumor surface area (in millimeters squared), quadrant or location involved (superior,
               nasal, inferior, and temporal quadrants; upper tarsus; and lower tarsus), number of clock hours of limbal involvement, distance
               from the limbus, growth type (flat/sessile, dome, and pedunculated), presence of leukoplakia, presence of feeder and intrinsic
               vessels, presence of internal cysts, and color of the lesion. 
            

            Based on clinical findings, the AJCC clinical stage of the tumor was determined (Table 1). The best-corrected visual acuity,
               maximal tumor basal diameter, tumor surface area, percentage of tumor remaining, and interferon alfa-2b–related toxicity were
               recorded at 1 month of follow-up visit. The tumor surface area was calculated using a geometric formula for area depending
               on the shape of the lesion. Irregular lesions were divided into smaller regular (rectangular, triangular, or circular) areas,
               and the tumor surface area was calculated by adding the surface area of these smaller components of the lesion. Slit lamp
               biomicroscopy was performed with documentation on large conjunctival drawings and clinical photographs at each visit. 
            

            Recorded treatment outcomes included recurrence of a tumor, appearance of a new tumor, characteristics of a recurrence or
               metastasis, site of metastasis of each of these outcomes. Metastasis to regional lymph nodes was assessed by palpation of
               preauricular, submental, submandibular, and cervical lymph nodes at each visit. Distant metastasis was assessed by additional
               imaging, wherever necessary. 
            

            The median patient age was 63 years (mean, 63 years; range, 22-89 years); 14 were male (70%) and 6 were female (30%). A history
               of risk factors for OSSN included smoking (6 [30%]), None of the patients in this series had human immunodeficiency virus
               infection or organ transplant. The median visual acuity at presentation was 20/30 in the affected eye.
            

            
                  Statistical analysis 

               For the statistical analysis, Paired - t test and Pearson correlation test were performed using commercial software (SPSS,
                  version 20.0; SPSS Inc) to test the association of time of response with factors such as corneal involvement and initial tumor
                  size.
               

               
                     Figure 1
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/4cac4216-bdf8-4628-a909-c0d5d5cc2679image1.png]

               21 patients data was collected over 6 month’s period. Each patient was subjected to 1 month medical treatment. Paired t-test
                  (2 sample for means) was conducted on 21 patients using statistical software SPSS version 20. Tumor area (mm2) was compared
                  between “initial size” and “size after 1 month” of application of given medication.
               

               The occurrence of tumor was double that in males (67%) as compared to that of females (33%). 

               
                     Table 1

                  
                        
                           
                              	
                                 
                              
                               Size

                              
                           
                           	
                                 
                              
                               Mean

                              
                           
                           	
                                 
                              
                               N

                              
                           
                        

                        
                              	
                                 
                              
                               Initial (mm2)
                              

                              
                           
                           	
                                 
                              
                               28.71

                              
                           
                           	
                                 
                              
                               21

                              
                           
                        

                        
                              	
                                 
                              
                               At 1 month (mm2)
                              

                              
                           
                           	
                                 
                              
                               13.42

                              
                           
                           	
                                 
                              
                               21

                              
                           
                        

                     
                  

               

               The average initial size of tumor amongst 21 patients was 28.71 mm2. While that after 1 month amongst the same 21 patients
                  was 13.42 mm2. This indicated a significant reduction in tumor area after use of interferon 2-beta. 
               

               
                     Table 2

                  
                        
                           
                              	
                                 
                              
                               

                              
                           
                           	
                                 
                              
                               N

                              
                           
                           	
                                 
                              
                              
                                 Correlation
                                 
                              

                              
                           
                           	
                                 
                              
                               Sig.

                              
                           
                        

                        
                              	
                                 
                              
                               Tumor initial size and size at 1month

                              
                           
                           	
                                 
                              
                               21

                              
                           
                           	
                                 
                              
                               0.878

                              
                           
                           	
                                 
                              
                               .000

                              
                           
                        

                     
                  

               

               The variables “initial size” and “size after 1 month” showed a high degree of correlation.

               Between these 2 variables, the hypothesis tested was as follows –

               H0: The initial size of tumor and size of tumor after 1 month was same.

               Ha: The initial size of tumor and size of tumor after 1 month was different.

               PAIRED T-TEST was conducted on the patient’s data for ‘before’ and ‘after’ application of the interferon 2 beta at 95% confidence
                  level. The null hypothesis was rejected as test was found to be statistically significant. The p-value was 0.000 much lower
                  than 0.05 alpha.
               

               Percentage reduction in the tumor area was also analysed separately:

               In 62% (n=13) of the patients, percentage reduction was around 50%.

               In 24% (n=5) of the patients, percentage reduction was around 40%.

               Thus, in 86% (n=18) of the patients, percentage reduction was around 40 to 50%.

               One patient did not respond to the medication, one had only 10% reduction and another had 30% reduction.

               
                     Figure 2
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/4cac4216-bdf8-4628-a909-c0d5d5cc2679image2.png]

            

         

         
               Results

            21 OSSN patients who were given topical interferon alfa-2b were included in the study. The characteristics including size
               and type of tumor are described in Table  3. Of the total 21, 6 were papillomatous, 8 were gelatinous, and 7 were leukoplakic. The median limbal involvement was 4 clock
               hours (mean, 5.58 clock hours; range, 2-12 clock hours). Of the 21 cases, 10 patients had 4 to 6 clock hours, and 4 had more
               than 180 degrees of limbal involvement. 
            

            18 tumors were clinically staged as T3 (tumors invading adjacent structures excluding the orbit) and 3 as T2. Median greatest
               linear diameter was 6 mm (range, 5.2-12 mm). No long-term complication or recurrence was found at the end of the follow-up
               period of the study.
            

            The tumor characteristics are described in Table  6. 
            

            
                  
                  Table 3

                  Americanjoint committee on cancer classification of ocular surface squamous neoplasia clinical category (primary tumor) definition

               

               
                     
                        
                           	
                              
                           
                            TX

                           
                        
                        	
                              
                           
                            Tumor cannot be assessed

                           
                        
                     

                     
                           	
                              
                           
                            T0

                           
                        
                        	
                              
                           
                            Tumor absent

                           
                        
                     

                     
                           	
                              
                           
                            Tis

                           
                        
                        	
                              
                           
                            Tumor present as carcinoma in situ/conjunctival intraepithelial neoplasia

                           
                        
                     

                     
                           	
                              
                           
                            T1

                           
                        
                        	
                              
                           
                            Tumor present with largest basal _5 mm diameter 

                           
                        
                     

                     
                           	
                              
                           
                            T2

                           
                        
                        	
                              
                           
                            Tumor present with largest basal diameter _5 mm, no invasion of adjacent structures

                           
                        
                     

                     
                           	
                              
                           
                            T3

                           
                        
                        	
                              
                           
                            Tumor invades adjacent structures excluding the orbit 

                           
                        
                     

                     
                           	
                              
                           
                            T4

                           
                        
                        	
                              
                           
                            Tumor invades the orbit with or without further extension

                           
                        
                     

                     
                           	
                              
                           
                            T4a

                           
                        
                        	
                              
                           
                            Tumor invades orbital soft tissues, without bone invasion 

                           
                        
                     

                     
                           	
                              
                           
                            T4b 

                           
                        
                        	
                              
                           
                            Tumor invades bone

                           
                        
                     

                     
                           	
                              
                           
                            T4c

                           
                        
                        	
                              
                           
                            Tumor invades adjacent paranasal sinuses

                           
                        
                     

                     
                           	
                              
                           
                            T4d

                           
                        
                        	
                              
                           
                            Tumor invades brain

                           
                        
                     

                  
               

            

            

            
                  Table 4

               
                     
                        
                           	
                              
                           
                           Regional lymph nodes

                           
                        
                     

                     
                           	
                              
                           
                            NX

                           
                        
                        	
                              
                           
                            Regional lymph nodes cannot be assessed

                           
                        
                     

                     
                           	
                              
                           
                            N0

                           
                        
                        	
                              
                           
                            Regional lymph node metastasis absent

                           
                        
                     

                     
                           	
                              
                           
                            N1

                           
                        
                        	
                              
                           
                            Regional lymph node metastasis present

                           
                        
                     

                  
               

            

            

            
                  Table 5

               
                     
                        
                           	
                              
                           
                           Distant metastasis

                           
                        
                     

                     
                           	
                              
                           
                            M0

                           
                        
                        	
                              
                           
                            Distant metastasis absent

                           
                        
                     

                     
                           	
                              
                           
                            M1

                           
                        
                        	
                              
                           
                            Distant metastasis present

                           
                        
                     

                  
               

            

            Adjacent structures include cornea, forniceal conjunctiva, palpebral conjunctiva, tarsal conjunctiva, intraocular compartments,
               caruncle, lacrimal punctum and canaliculi, semilunar fold, anterior or posterior eyelid lamellae, and/or eyelid margin.
            

            
                  
                  Table 6

                  Tumor Characteristics - Type of OSSN Tumor

               

               
                     
                        
                           	
                              
                           
                            Papillomatous 

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            Gelatinous

                           
                        
                        	
                              
                           
                            8

                           
                        
                     

                     
                           	
                              
                           
                            Leukoplakic

                           
                        
                        	
                              
                           
                            7

                           
                        
                     

                  
               

            

            

            
                  Table 7

               
                     
                        
                           	
                              
                           
                           Growth pattern

                           
                        
                     

                     
                           	
                              
                           
                            Flat/sessile 

                           
                        
                        	
                              
                           
                            20

                           
                        
                     

                     
                           	
                              
                           
                            Pedunculated 

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                  
               

            

            

            
                  Table 8

               
                     
                        
                           	
                              
                           
                           No. clock hours limbal involvement

                           
                        
                     

                     
                           	
                              
                           
                            <3

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            4-6

                           
                        
                        	
                              
                           
                            12

                           
                        
                     

                     
                           	
                              
                           
                            7-9

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            10-12

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                  
               

            

            

            
                  Table 9

               
                     
                        
                           	
                              
                           
                           Tissue involved

                           
                        
                     

                     
                           	
                              
                           
                            Bulbar conjunctiva

                           
                        
                        	
                              
                           
                            21

                           
                        
                     

                     
                           	
                              
                           
                            Forniceal conjunctiva

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Tarsal conjunctiva

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Caruncle

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Cornea

                           
                        
                        	
                              
                           
                            16

                           
                        
                     

                  
               

               

            

            

            

            
                  Table 10

               
                     
                        
                           	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                            HIV +ve

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            HBsAg positive

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Smoking

                           
                        
                        	
                              
                           
                            11

                           
                        
                     

                     
                           	
                              
                           
                            UV exposure

                           
                        
                        	
                              
                           
                            21

                           
                        
                     

                  
               

               

            

            

            
                  
                  Figure 3

                  Gelatinous lesion extending about 1.5 mm into cornea

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/4cac4216-bdf8-4628-a909-c0d5d5cc2679image3.png]

            

            
                  
                  Figure 4

                  Extensive OSSN involving the lower fornix and palpebral conjunctiva

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/4cac4216-bdf8-4628-a909-c0d5d5cc2679image4.png]

            

            
                  
                  Figure 5

                  a: Initial lesion at presentation; b: Shrinkage of lesion in size and clock hours after 1 month IFN-2 beta topical therapy 
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/4cac4216-bdf8-4628-a909-c0d5d5cc2679image5.png]

             

            
                  
                  Figure 6

                  Amniotic membrane graft in place done for extensive lesions
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               Discussion

            Interferons are protein molecules which bind to cell receptors and trigger the synthesis of effector proteins. These can inhibit
               viruses, activate immunocompetent cells and also regulate oncogenes. They are a type natural defense mechanism. 22

            Interferon α-2b (IFNα-2b) specifically is a cytokine containing 165 amino acid residues which has immunomodulatory effects.
               Intralesional injections of IFNα-2b are known to enhance the production of IL-2and IFN-γ mRNA by the immune system. They also
               lower the production of IL-10. These mechanisms help in the recognition and targeting of neoplastic cells. 23

            Interferon alfa-2b is a recombinant form of interferon alfa that has been approved by the US Food and Drug Administration
               for the treatment of conditions that include chronic hepatitis B and C, malignant melanoma, hairy cell leukemia, multiple
               myeloma, follicular lymphoma, condyloma acuminata, and AIDS-related Kaposi sarcoma. 24, 25 
            

            Topical application of chemotherapeutic agents including mitomycin C, fluorouracil, or interferon alfa-2b has been used for
               control of OSSN. 24, 26 According to a review by Poothullil and Colby, 27 the rates of CIN regression with these 3 agents are comparable (80%-88%). Esquenazi and associates 28 found that interferon alfa-2b is more expensive ($300 per treatment) than mitomycin C ($150 per treatment) and fluorouracil
               ($100 per treatment) in the treatment of CIN, but its superior safety profile makes it preferable over the others.
            

            The standard dose of topical interferon alfa-2b is 1 million IU/mL. Galor and associates 29 compared this  with a 3 million IU/mL dose and found no comparative difference in the  tumor response, time to  resolution,
               recurrence rate, and adverse effects. Topical therapy with interferon alfa- 2b (1 million IU/mL) has been reported in several
               publications 29, 30  as being successful in achieving tumor control in 80% to 100% of OSSN classified as CIN.
            

            There was no difference found in the recurrence rate of OSSN at 1‑ year between surgical excision (5%) and medical treatment
               with INF α2b (3%). 31

            Recurrence after interferon alfa-2b use was recognized in none to 29% of patients at intervals ranging from 2 to 28 months
               following treatment. 32, 33 In the previous studies, recurrent tumors have been managed by retreatment with topical interferon alfa-2b or with topical
               interferon alfa-2b combined with mitomycin C. 34 
            

            Karp and associates 35 have suggested the possibility of larger lesions requiring a longer time to resolve and that corneal lesions might  respond
               more rapidly than the conjunctival lesions, based on their study  of 5 patients. 
            

            The duration for which topical interferon therapy should be continued beyond tumor resolution is not well known as of now.
               It was continued to tumor resolution36  up to 1 month beyond tumor resolution37  and up to 4 months beyond tumor resolution32 in various studies.
            

            Studies investigating use of topical interferon alfa-2b (1 million IU/mL) for OSSN in human eyes have reported low rates of
               reversible complications like ocular discomfort and photophobia
            

            in 10%, population,  conjunctival hyperemia in 12%,37  follicular conjunctivitis in 7% to 20%,32, 35, 37  irritation in 10%,  and superficial keratitis in 1 reported case. 35 These all were found to be self resolving complications. 
            

            A physician survey in 2005 which was conducted to assess the standard of care in the treatment of OSSN showed that less than
               5% of the physicians had reported interferon alfa- 2b38 as their primary choice of therapy and  among those who routinely used adjunctive topical therapy after surgical excision
               , only 18% preferred interferon alfa-2b.
            

         

         
               Conclusion

            INF α2b is an effective adjunct to surgery, in suitable cases and is also used for immunoreduction, immunotherapy, or immunoprevention
               of OSSN.
            

            Primary strategy for management of OSSN is surgical excision, it is the most common modality, surrounding cryotherapy, and
               alcohol keratectomy, with histopathologic confirmation of the tumor. However, there are circumstances in which surgical excision
               may not be feasible, especially with cases of extensive disease or elderly patients who are ineligible for surgical intervention.
               
            

            In this clinical study, efficacy of topical interferon alfa-2b as an adjunct therapy in treatment of primary OSSN was found
               to have reliable results. Even though there are reports of using topical interferon alfa-2b as primary therapy for clinically
               diagnosed OSSN (without histopathologic confirmation), it is recommended to exercise caution and consider surgical excision
               wherever feasible, especially for atypical lesions, for diagnostic as well as therapeutic purposes. 
            

         

         
               
               Conflict of Interest
               
            

            The authors declare that there are no conflicts of interest in this paper.

         

         
               
               Source of Funding
               
            

            Trinetra Advanced Eye Care Centre (Lucknow).

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Shields, JA & Shields, CL,   (2008). Premalignant and malignant lesions of the conjunctival epithelium. In: JA  Shields & CL  Shields (Eds.), Eyelid,
                        Conjunctival, and Orbital Tumor: An Atlas and Textbook.  Philadelphia, PA: LippincottWilliams &Wilkins Co. (pp. 286–305) 
                     

                  

                  
                     
                        2 
                              

                     

                     Lee, G A & Hirst, L W,   (1995). Ocular surface squamous neoplasia. Surv Ophthalmol, 39(6), 429–50.
                     

                  

                  
                     
                        3 
                              

                     

                     Kiire, C A, Srinivasan, S & Karp, C L,   (2010). Ocular surface squamous neoplasia. Int Ophthalmol Clin, 50(3), 35–46.
                     

                  

                  
                     
                        4 
                              

                     

                     Shields, J A, Shields, C L, Gunduz, K & Eagle, R C,   (1998). The 1998 Pan American Lecture: intraocular invasion of conjunctival squamous cell carcinoma in five patients. Ophthal Plast Reconstr Surg, 15(3), 153–60.
                     

                  

                  
                     
                        5 
                              

                     

                     Rao, N A & Font, R L,   (1976). Mucoepidermoid carcinoma of the conjunctiva: a clinicopathologic study of five cases. Cancer, 38(4), 1699–709.
                     

                  

                  
                     
                        6 
                              

                     

                     Lee, G A & Hirst, L W,   (1995). Ocular surface squamous neoplasia. Surv Ophthalmol, 39(6), 429–50.
                     

                  

                  
                     
                        7 
                              

                     

                     Shields, C L, Chien, J L, Surakiatchanukul, T, Sioufi, K, Lally, S E & Shields, J A,   (2017). Conjunctival Tumors: Review of Clinical Features, Risks, Biomarkers, and Outcomes--The 2017 J. Donald M. Gass Lecture.
                        Asia Pac J Ophthalmol (Phila), 6(2), 109–20. 10.22608/APO.201710

                  

                  
                     
                        8 
                              

                     

                     Shields, C L, Demirci, H, Karatza, E & Shields, J A,   (2004). Clinical survey of 1643 melanocytic and nonmelanocytic conjunctival tumors. Ophthalmology, 111(9), 1747–54.
                     

                  

                  
                     
                        9 
                              

                     

                     Lee, G A & Hirst, L W,   (1992). Incidence of ocular surface epithelial dysplasia in metropolitan Brisbane. A 10-year survey. Arch Ophthalmol, 110(4), 525–7.
                     

                  

                  
                     
                        10 
                              

                     

                     Sun, E C, Fears, T R & Goedert, J J,   (1997). Epidemiology of squamous cell conjunctival cancer. Cancer Epidemiol Biomark Prev, 6(2), 73–7.
                     

                  

                  
                     
                        11 
                              

                     

                     Furahini, G & Lewallen, S,   (2010). Epidemiology and management of ocular surface squamous neoplasia in Tanzania. Ophthalmic Epidemiol, 17(3), 171–6.
                     

                  

                  
                     
                        12 
                              

                     

                     Emmanuel, B, Ruder, E, Lin, S W, Abnet, C, Hollenbeck, A & Mbulaiteye, S,   (2012). Incidence of squamous-cell carcinoma of the conjunctiva and other eye cancers in the NIH-AARP Diet and Health Study.
                        Ecancermedicalscience, 6, 254. 10.3332/ecancer.2012.254

                  

                  
                     
                        13 
                              

                     

                     Ateenyi-Agaba, C,   (1995). Conjunctival squamous-cell carcinoma associated with HIV infection in Kampala, Uganda. Lancet, 345(8951), 695–6.
                     

                  

                  
                     
                        14 
                              

                     

                     Gichuhi, S, Sagoo, M S, Weiss, H A & Burton, M J,   (2013). Epidemiology of ocular surface squamous neoplasia in Africa. Trop Med Int Health, 18(12), 1424–43.
                     

                  

                  
                     
                        15 
                              

                     

                     Nanji, A A, Moon, C S, Galor, A, Sein, J, Oellers, P & Karp, C L,   (2014). Surgical versus medical treatment of ocular surface squamous neoplasia: a comparison of recurrences and complications.
                        Ophthalmology, 121(5), 994–1000.
                     

                  

                  
                     
                        16 
                              

                     

                     Mcclellan, A J, Mcclellan, A L, Pezon, C F, Karp, C L, Feuer, W & Galor, A,   (2013). Epidemiology of ocular surface squamous neoplasia in a veterans affairs population. Cornea, 32(10), 1354–8.
                     

                  

                  
                     
                        17 
                              

                     

                     Kiire, C A, Srinivasan, S & Karp, C L,   (2010). Ocular surface squamous neoplasia. Int Ophthalmol Clin, 50(3), 35–46.
                     

                  

                  
                     
                        18 
                              

                     

                     Gupta, N, Sachdev, R & Tandon, R,   (2011). Ocular surface squamous neoplasia in xeroderma pigmentosum: clinical spectrum and outcome. Graefes Arch Clin Exp Ophthalmol, 249(8), 1217–21.
                     

                  

                  
                     
                        19 
                              

                     

                     Suarez, M J, Rivera-Michlig, R, Dubovy, S & Rodriguez, F J,   (2015). Clinicopathological features of ophthalmic neoplasms arising in the setting of xeroderma pigmentosum. Ocul Oncol Pathol, 2(2), 112–21.
                     

                  

                  
                     
                        20 
                              

                     

                     Scott, I U, Karp, C L & Nuovo, G J,   (2002). Human papillomavirus 16 and 18 expression in conjunctival intraepithelial neoplasia. Ophthalmology, 109(3), 542–7.
                     

                  

                  
                     
                        21 
                              

                     

                     Mammas, I N, Sourvinos, G, Giannoudis, A & Spandidos, D A,   (2008). Human papilloma virus (HPV) and host cellular interactions. Pathol Oncol Res, 14(4), 345–54.
                     

                  

                  
                     
                        22 
                              

                     

                     Baron, S, Tyring, S K & Jr, W R Fleischmann ,   (1991). The interferons: mechanisms of action and clinical applications. JAMA, 266(10), 1375–83.
                     

                  

                  
                     
                        23 
                              

                     

                     Houglum, J E,   (1983). Interferon: mechanisms of action and clinical value. Clin Pharm, 2(1), 20–8.
                     

                  

                  
                     
                        24 
                              

                     

                     Giaconi, J A & Karp, C L,   (2003). Current treatment options for conjunctival and corneal intraepithelial neoplasia. Ocul Surf, 1(2), 66–73.
                     

                  

                  
                     
                        25 
                              

                     

                     Intron, A,   (2011). Product information: IntronA interferon alfa-2b, recombinant for injection.    
                     

                  

                  
                     
                        26 
                              

                     

                     Karp, C L, Moore, J K & Rosa, R H,   (2001). Treatment of conjunctival and corneal intraepithelial neoplasia with topical interferon alpha-2b. Ophthalmology, 108(6), 1093–8.
                     

                  

                  
                     
                        27 
                              

                     

                     Poothullil, A M & Colby, K A,   (2006). Topical medical therapies for ocular surface tumors. Semin Ophthalmol, 21(3), 161–9.
                     

                  

                  
                     
                        28 
                              

                     

                     Esquenazi, S, Fry, C L & Holley, E,   (2005). Treatment of biopsy proved conjunctival intraepithelial neoplasia with topical interferon alfa-2b. Br J Ophthalmol, 89(9), 1221. 10.1136/bjo.2004.063339

                  

                  
                     
                        29 
                              

                     

                     Galor, A, Karp, C L, Chhabra, S, Barnes, S & Alfonso, E C,   (2010). Topical interferon alpha 2b eye-drops for treatment of ocular surface squamous neoplasia: a dose comparison study.
                        Br J Ophthalmol, 94(5), 551–4.
                     

                  

                  
                     
                        30 
                              

                     

                     Karp, C L, Moore, J K & Rosa, R H,   (2001). Treatment of conjunctival and corneal intraepithelial neoplasia with topical interferon alpha-2b. Ophthalmology, 108(6), 1093–8.
                     

                  

                  
                     
                        31 
                              

                     

                     Nanji, A A, Moon, C S, Galor, A, Sein, J, Oellers, P & Karp, C L,   (2014). Surgical versus medical treatment of ocular surface squamous neoplasia: A comparison of recurrences and complications.
                        Ophthalmology, 121, 994–1000.
                     

                  

                  
                     
                        32 
                              

                     

                     Sturges, A, Butt, A L, Lai, J E & Chodosh, J,   (2008). Topical interferon or surgical excision for the management of primary ocular surface squamous neoplasia. Ophthalmology, 115(8), 1297–302.
                     

                  

                  
                     
                        33 
                              

                     

                     Huerva, V & Mangues, I,   (2008). Treatment of conjunctival squamous neoplasias with interferon alpha 2ab. J Fr Ophtalmol, 31(3), 317–25.
                     

                  

                  
                     
                        34 
                              

                     

                     Boehm, M D & Huang, A J,   (2004). Treatment of recurrent corneal and conjunctival intraepithelial neoplasia with topical interferon alfa 2b. Ophthalmology, 111(9), 1755–61.
                     

                  

                  
                     
                        35 
                              

                     

                     Karp, C L, Moore, J K & Rosa, R H,   (2001). Treatment of conjunctival and corneal intraepithelial neoplasia with topical interferon alpha-2b. Ophthalmology, 108(6), 1093–8.
                     

                  

                  
                     
                        36 
                              

                     

                     Schechter, B A, Schrier, A, Nagler, R S, Smith, E F & Velasquez, G E,   (2002). Regression of presumed primary conjunctival and corneal intraepithelial neoplasia with topical interferon alpha-2b.
                        Cornea, 21(1), 6–11.
                     

                  

                  
                     
                        37 
                              

                     

                     Schechter, B A, Koreishi, A F, Karp, C L & Feuer, W,   (2008). Long-term follow-up of conjunctival and corneal intraepithelial neoplasia treated with topical interferon alfa-2b.
                        Ophthalmology, 115(8), 1291–6.
                     

                  

                  
                     
                        38 
                              

                     

                     Stone, D U, Butt, A L & Chodosh, J,   (2005). Ocular surface squamous neoplasia: a standard sof care survey. Cornea, 24(3), 297–300.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Efficacy of topical Interferon Alfa- 2b used as an adjunct in the management of primary OSSN


      
        		
          Content
        


      


    
  

