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Abstract 

Comparative evaluation of bepotastine besilate versus olopatadine and ketorolac combination on 

upper tarsal conjunctival brush cytology in patients of vernal keratoconjunctivitis. This study 

was a prospective, open label, randomized, comparative clinical study. 100 patients of vernal 

keratoconjunctivitis between 6 to 20 years of age of either sex willing to give informed consent 

were enrolled in the study. In Group 1, 50 patients received Bepotastine besilate (0.15%) eye 

drops twice daily for 8 weeks whereas in Group 2, 50 patients received Olopatadine (0.2%) and 

Ketorolac (0.4%) combination eye drops twice daily for 8 weeks. Upper tarsal conjunctival brush 

cytology for eosinophil count was done in both the drug groups during the baseline and at 8th week 

during the treatment. It was found that after the 2 months of drug therapy, patients in both the 

groups showed reduction in the eosinophil count. However, there was no statistically significant 

difference between the two treatment groups at the baseline and at 8th week. There was 32% 

reduction in group A versus 28% reduction in group B in eosinophil count at the end of 8th week 

compared to baseline. Both bepotastine besilate versus olopatadine and Ketorolac combination 

were found to be effective in reducing the eosinophil count in patients of VKC.  
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Introduction 

Vernal keratoconjunctivitis (VKC) is an atopic condition of the external ocular surface of 

the eye. It is a severe allergic disease that affects the conjunctiva and sometimes the cornea of 

both eyes. It is most common and most severe in hot, dry environments such as the 

Mediterranean basin, West Africa and the Indian subcontinent.1 In these areas, upto 3% of eye 

clinic patients present with VKC and 10% of outpatient appointments are made for signs and 

symptoms related to VKC.2 VKC commonly occurs in school-age children. A male 

preponderance has been observed, especially in patients under 20 years of age, among whom the 

male is to female ratio is 3:1 whereas the ratio in older than 20 years of age is 1:1.3  

VKC is characterized by recurrent inflammation of the conjunctiva and cornea causing 

intense ocular symptoms such as redness, itching, photophobia, and mucous discharge with 

corneal involvement and potential impairment of visual function.4 In 1988, Buckley coined the 

term “morning misery” for VKC which described the active disease state of patients with severe 

discomfort, blepharospasm and mucous discharge from eyes leaving them incapacitated upon 

awakening and “frequently resulting in lateness for school”.5 Because conjunctivitis typically 

shows reccurence in spring time, it is named as vernal.  

On external examination, the lids can be erythematous and thickened. The classic finding 

of giant papillae of more than 1 mm diameter is located most commonly on the upper tarsal 

conjunctiva. The tarsal conjunctiva develops a cobblestone appearance and in active disease, can 

have mucus accumulation between the papillae. In the limbal form, the conjunctiva may show 

gelatinous limbal papillae associated with epithelial infiltrates called Horner-Trantas dots. These 

are focal collections of degenerated eosinophils and epithelial cells. The cornea may become 

involved in VKC, and the corneal changes ranges from mild (punctate epithelial erosions) to 

severe (macroerosions and ulcers).6 

Histologically, VKC is characterised by the infiltration of lymphocytes, neutrophils, mast 

cells, eosinophils and basophils to the conjunctiva. In one of the study by Miyoshi T et al,7  it 

was reported that the percentages of eosinophils and neutrophils in tarsal conjunctival brush 

cytology samples in patients with vernal keratoconjunctivitis were significantly higher in 
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subjects with severe corneal lesions such as ulcers. Inflammatory cells infiltrating from the tarsal 

conjunctiva are therefore thought to have an important role in the pathogenesis of corneal 

lesions. The high presence of eosinophils in tear fluid and in the conjunctival tissues shows that 

eosinophils play a major role in the development of this disease.8 Eosinophils, when activated by 

specific and non-specific stimuli, release granule stored, pharmacologically specific proteins, 

enzymes, and newly formed mediators. Eosinophil cationic protein (ECP) comprises 30% of the 

eosinophil granule matrix.9 Its toxic effect on human corneal epithelial cells has recently been 

demonstrated in vitro. ECP levels in biological fluids correlate with the severity of some allergic 

diseases and its presence in biological fluids and tissues is now considered a marker for 

eosinophil activation.10 

VKC is not difficult to diagnose by clinical examination of the eye. Horner-Trantas dots 

and large cobblestone papillae are indicative of this condition. VKC is differentiated from other 

ocular allergic conditions through a comprehensive clinical history and ophthalmic examination. 

Conjunctival scrapings or tear cytology can be useful, revealing increased leukocytes in the 

conjunctiva, particularly eosinophils.11 

In VKC, first line treatment includes allergen identification and avoidance, avoidance of 

eye rubbing and contact lens wear during symptomatic periods, treatment of tear film 

dysfunction, cold compresses, topical dual-acting antihistaminics or mast cell stabilizers, oral 

non-sedating anti-H1 antihistaminics and treatment of coexisting allergic rhinitis (AR). Second 

line treatment consider preservative-free topical therapy, short course of topical steroids and oral 

steroids and allergen immunotherapy (AIT) given by subcutaneous or sublingual route. Third 

line treatment includes topical immuno-modulators i.e, calcineurin inhibitors, omalizumab which 

is an anti-IgE monoclonal antibody is prescribed in severe cases of VKC or AKC, especially in 

the presence of concurrent asthma or chronic urticaria.12 

Mast cell stabilizers are the first-line drugs in management of VKC. Olopatadine (0.1%) 

is the first dual acting anti allergic drug to receive FDA approval as both an antihistaminic and a 

mast cell stabilizer, potentially reducing the need for multi-drug therapy. Its dual mechanism of 

action is an advantage and the drug may be used both as a therapeutic and prophylactic agent.13 It 

also confers the drug superior in terms of clinical effectiveness, rapid onset and longer duration 

of action. Its dosing regimen is one drop topical instillation twice daily. It has been shown to be 
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effective against ocular pruritis up to 8 hours. It is well tolerated and can be used in children 2 

years and older. The most frequently reported side effects were dry eye, pruritis, stickiness and 

taste perversion.14 

  Non-steroidal anti-inflammatory drug (NSAIDs) such as Ketorolac works through the 

inhibition of cyclo-oxygenase enzyme, which produces prostaglandins. It is used as additive 

drugs to reduce the conjunctival hyperemia and itching related to prostaglandin D2 and 

prostaglandin E2 production. Ketorolac (0.5%) is approved by US-FDA for both SAC and 

VKC.15 Application of topical NSAIDS is limited due to stinging and burning sensation. Despite 

these facts Ketorolac tromethamine formulation has shown significant effectiveness in the 

treatment of acute allergic conjunctivitis.16 

Bepotastine besilate is a newer anti-allergic agent with multiple mechanism of action. It 

is a dual acting agent as it is highly selective histamine (H1) receptor antagonist with potent mast 

cell-stabilizing effects. The anti-inflammatory actions of bepotastine besilate include inhibition 

of leukotriene B4 production and attenuating eosinophil chemotaxis and activation.17 The 

conjunctival allergen challenge (CAC) based clinical trials established that bepotastine besilate 

ophthalmic solution (BBOS) (1.0% or 1.5%) provided a statistically and clinically significant 

reduction in ocular itching for up to 8 hours post-instillation in clinical trials as well as 

statistically significant reductions in conjunctival hyperemia associated with allergic 

conjunctivitis.18 

Topical Corticosteroids can also be used in more severe variants of ocular allergy. 

Corticosteroids possess immunosuppressive and anti-proliferative properties but they have some 

limitations like elevation of intraocular pressure and cataract formation.19 

 

Material and Methods 

This was a prospective, open label, randomized, comparative clinical study. The present 

study was conducted by the Department of Pharmacology, Regional Institute of Ophthalmology 

and Department of Pathology, Pt. B.D. Sharma PGIMS, Rohtak. In present study patients of 

either sex between 6 to 20 years of age who attended the OPD in Ophthalmology department 

with vernal keratoconjunctivitis were selected. The study was conducted over a period of 1 year 

and 100 patients were included. Study was done in accordance with the principles of Good 



International Journal of Interdisciplinary and Multidisciplinary Studies (IJIMS), 2020, Vol 7, No.1,45-55.       49        
 

Clinical Practice (ICH-GCP) and Declaration of Helsinki. An informed consent was obtained 

from all patients enrolled for the study. The study was approved by Institutional Review Board 

(IRB).  

Each study group minimally had 50 patients and had received either topical eye drops of 

Bepotastine besilate (0.15%) or Olopatadine (0.2%) with Ketorolac (0.4%) combination 

treatment for a period of 8 weeks i.e two months. A detailed Ophthalomological history with 

reference to subjective complaints and clinical signs was obtained from the patients at week 0 

and followed up at week 4 and week 8. Secondary parameters were recorded using upper tarsal 

conjunctival brush cytology to see for the eosinophil count at first visit (week 0) and at week 8. 

 
 Efficacy Parameters 

Upper tarsal conjunctival Brush cytology20 

It is the technique that collects conjunctival epithelial samples from the patient, clinically. 

Brush cytology can obtain basal cells as well as superficial cells. Material required is a small 

brush with very soft bristles. After instillation of paracaine (0.04%) eye drops, the upper tarsal 

conjunctiva was everted and brushed several times and scrapings were spread on the clean glass 

slide by the same examiner in all patients. The strength of the pressure applied to the conjunctiva 

by brush should be moderate. The slides were then air dried and mounted with hematoxylin and 

eosin(H&E) stain. Brush cytology from the upper tarsal conjunctiva for eosinophil counts was 

done at baseline and at 8th week during the treatment. Cells per slide were graded using a four 

level system: 

 ( - ):   no cells  

(1+):  1-5/slide 

(2+):  6-10/slide 

(3+):  >10/slide 

 

Results 

This study was planned to compare the efficacy of two different regimens, one being 

topical bepotastine besilate (Group A) and another being topical olopatadine with ketorolac 

combination (Group B) received twice daily for 8 weeks. 
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The efficacy assessment was done at baseline and subsequently the patients of VKC were 

followed at 8 weeks for the upper tarsal conjunctival scraping from both the eyes. 

 

 Efficacy Parameter 

Upper Tarsal Conjunctival Brush Cytology (Table 1) 

Tarsal conjunctival brush cytology of 100 patients with VKC demonstrated that 

eosinophils were seen less frequently in scrapings of patients with mild allergic conjunctivitiss 

and were found in only 60% (30/50) in group A and 52% (26/50) in group B of the patients with 

VKC at baseline i.e. at week 0. At week 8, the percentage of patients with eosinophils cells 

reduced in 32% of patients (16/50) in group A and in group B reduction in eosinophil count was 

seen in 28%  of patients(14/50).  

In Group A, as shown in figure (3a,3b), upper tarsal conjunctival brush cytology shows 

2+ eosinophil count i.e. 6-10 cells/slide at baseline and at week 8, the count reduced to 1+ i.e. 1-

5 cells/slide, respectively. In Group B, as shown in figure (4a,4b), upper tarsal conjunctival brush 

cytology shows 3+ eosinophil count i.e. >10 cells/slide at baseline and at week 8, the count 

reduced to 1+  i.e. 1-5 cells/slide, respectively. Additional mast cells, neutrophils and sheets of 

epithelial cells were found in patients of VKC in both the treatment groups. 

TABLE- 1 

COMPARISON OF EOSINOPHIL COUNT IN GROUP A AND GROUP B (N=50 

IN EACH GROUP) 

 
  Group A                              

n=50 
 Group B 

n=50 

 
Eosinophil 
count  

     Number of patients Number of patients 

Week 0 Week 8 Week 0 Week 8 

0  
 

 20 34 24 36 

1+  16 10 10 5 
2+ 10 6 8 5 
3+ 4 0 8 4 

Percentage 60% 33% 52% 28% 
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 Values are expressed in percentage at week o and at week 8 in both the treatment groups  

 Grading of eosinophil count : 0 (no cells), 1+ ( 1-5 cells/slide), 2+ ( 6-10 cells/slide), 3+ ( >10 cells/slide) 
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Discussion  

As per the upper tarsal conjunctival brush cytology, both the groups showed statistically 

significant reduction in eosinophil count at 8 weeks. The decrease in eosinophil count in group A 

and B was 32% and 28% respectively when compared to baseline i.e. 60% and 52%, 

respectively. Both the study groups were comparable regarding the decrease in eosinophil count 

on upper tarsal conjunctival brush cytology. Both drugs act synergistically to decrease eosinophil 

count in patients of VKC. The findings of the study matches with the pharmacological profile of 

monotherapy and combination therapy. The improvement is on the expected lines as new 

antihistaminics that combine mast cell stabilizing properties and histamine receptor antagonism, 

such as bepotastine and olopatadine are presently available and show evident benefits in treating 

all forms of ocular allergy.  

The advantage offered by these agents is the rapidity of symptomatic relief in patients of 

VKC by immediate histamine receptor antagonism, which alleviates conjunctival itching and 

redness, coupled with the long-term disease-modifying benefit of mast cell stabilization.21 Also 

NSAIDS employed in ocular allergy treatment inhibit both cyclo-oxygenase (COX)-1 and COX-

2 enzymes.22 Ketorolac has shown a proven effect on reducing conjunctival itching.23 

Conclusion 

Both bepotastine besilate and olopatadine with ketorolac combination administered 

topically in eyes of patients suffering from VKC, were effective in reducing signs and symptoms. 

On evaluating the secondary efficacy parameter i.e upper tarsal conjunctival brush cytology, it 

was found that eosinophil count reduced significantly both in Group-A and Group-B at 8 weeks 

post-treatment. Both the treatments were found to be equally effective with regard to 

improvement in eosinophil count. Additional mast cells, neutrophils and sheets of epithelial cells 

were found in cytological specimen in few patients. So, from present study it can be concluded 

that bepotastine posseses similar efficacy in reducing eosinophil count with olopatadine and 

ketorolac combination. However, further multicentric studies with larger number of patients are 

required to reach any definite conclusion regarding superiority of individual drug regimen in 

patients of VKC. 

 

 



International Journal of Interdisciplinary and Multidisciplinary Studies (IJIMS), 2020, Vol 7, No.1,45-55.       54        
 

 

References 

1. De Smedt S, Wildner G, Kestelyn P. Vernal keratoconjunctivitis: an update. Br J 

Ophthalmol. 2013;97:9-14. 

2. O’Shea JG. A survey of vernal keratoconjunctivitis and other eosinophil-mediated 

external eye diseases amongst Palestinians. Ophthalmic Epidemiol. 2000;7:149-57. 

3. Leonardi A, Busca F, Motterle L. Case series of 406 vernal keratoconjunctivitis 

patients: a demographic and epidemiological study. Acta Ophthalmol Scand. 

2006:84:406–10. 

4. Leonardi A. Mangement of vernal keratoconjunctivitis. Ophthalmol Ther. 

2013;2(2):73-88. 

5. Buckley RJ. Vernal keratoconjunctivitis. Int Ophthalmol Clin. 1988;28(4):303-8. 

6. Kumar S. Vernal keratoconjunctivitis: a major review. Acta Ophthalmologica. 

2009;87(2):133-47. 

7. Miyoshi T, Fukagawa K, Shimmura S, et al. Interleukin-8 concentrations in 

conjunctival epithelium brush cytology samples correlate with neutrophil, eosinophil 

infiltration, and corneal damage. Cornea 2001;20:743–7. 

8. Montan PG, van Hage-Hamsten M. Eosinophil cationic protein in tears in allergic         

conjunctivitis. Br J Ophthalmol 1996;80:556–60. 

9. Fukagawa K, Nakajima T, Tsubota K, et al. Presence of eotaxin in tears of patients 

with atopic keratoconjunctivitis with severe corneal damage. J Allergy Clin Immunol 

1999;103:1220–1. 

10. Trocme SD, Hallberg CK, Gill KS, et al. Effects of eosinophil granule proteins on 

human corneal epithelial cell viability and morphology. Invest Ophthalmol Vis Sci 

1997;38:593–9. 

11. Leonardi A, Bogacka E, Fauquert JL. Ocular allergy: recognizing and diagnosing 

hypersensitivity disorders of the ocular surface. Allergy. 2012;67(11):1327–1337. 

12. Berger WE, Granet DB, Kabat AG. Diagnosis and management of allergic 

conjunctivitis in pediatric patients. Allergy Asthma Proc. 2017;38(1):16-27. 

13. James L McGill. A review of the use of olopatadine in allergic conjunctivitis. 

International Ophthalmol. 2004;25:171–9. 



International Journal of Interdisciplinary and Multidisciplinary Studies (IJIMS), 2020, Vol 7, No.1,45-55.       55        
 

14.  Abelson MB, Gomes PJ. Olopatadine 0.2% ophthalmic solution: the first ophthalmic 

antiallergy agent with once-daily dosing. Expert Opin Drug Metab Toxicol. 

2008;4(4):453–61. 

15.  Kim SJ, Flach AJ, Jampol LM. Nonsteroidal anti-inflammatory drugs in 

ophthalmology. Surv Ophthalmol. 2010;55(2):108-33. 

16. Manzouri B, Flynn TH, Larkin F, Ono SJ, Wyse R. Pharmacotherapy of allergic eye 

disease. Expert Opin Pharmacother. 2006;7(9):1191-200. 

17. Kawana S, Niimi Y, Higashi N. Efficacy and safety investigation of bepotastine 

besilate in patients with atopic dermatitis. J New Rem Clin. 2005;54:1325-31. 

18.  Macejko TT, Bergmann MT, Williams JI, Gow JA, Gomes PJ. Multicenter clinical 

evaluation of bepotastine besilate ophthalmic solutions 1.0% and 1.5% to treat 

allergic conjunctivitis, Bepotastine Besilate Ophthalmic Solutions Clinical Study 

Group. Am J Ophthalmol. 2010;150(1):122-7. 

19. Comstock TL, Decory HH. Advances in corticosteroid therapy for ocular 

inflammation: loteprednol etabonate. Int J Inflam. 2012;11:28-9.  

20. Mark B, Abelson M, Nalini M, Judith H. Conjunctival Eosinophils in Allergic Ocular 

Disease. Arch Ophthalmol. 1983;101(4):555-6. 

21. Bielory L, Ghafoor S. Histamine receptors and the conjunctiva. Curr Opin Allergy 

Clin Immunol. 2005;5(5):437-40. 

22. Ricciotti E, FitzGerald G A. Prostaglandins and Inflammation. Arterioscler Thromb 

Vasc Biol. 2011;31(5):986-1000. 

23. Helga P, Luis E, David T, Kerry D. A review of the use of ketorolac tromethamine 

0.4% in the treatment of post-surgical inflammation following cataract and refractive 

surgery. Clin Ophthalmol. 200;1(4):367-71. 

 

 

 

 


