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ABSTRACT: PURPOSE: To evaluate the role of oral diethylcarbamazine as an adjuvant therapy 

in refractory vernal keratoconjunctivitis associated with eosinophilia. MATERIALS AND 

METHODS: Twenty four patients with bilateral refractory severe vernal keratoconjunctivitis 

(VKC) and eosinophilia were included in the prospective study. The average age of patients was 

8.25 years (range 3 to 14 years) including 18 males (75%) and 6 females (25%). The absolute 

eosinophil count (AEC) in these patients was on an average 1065.79 cells/µL (range 530 to 3120 

cells/µL). All the patients were given oral diethylcarbamazine (DEC) as an adjuvant therapy for 

refractory VKC. RESULTS: At an average follow up of 7.2 months (range 6 to 11 months), only 2 

cases (8.3%) had recurrent exacerbation of VKC. Signs and symptoms of VKC improved 

significantly with remission in all the patients within 3 months. Absolute eosinophil count repeated 

after 3 months of starting DEC was on an average 376.25 cells/µL (range 200 to 950 cells/µL). 

There was a statistically significant reduction in eosinophilia following oral DEC at p<0.0001. 

CONCLUSION: Oral DEC effectively reduces eosinophilia seen in refractory VKC. It is a cost 

effective and safe alternative as an adjuvant in refractory VKC with good clinical response. 
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INTRODUCTION: Vernal keratoconjunctivitis (VKC) is a chronic ocular allergic reaction seen 

commonly in young males often with history of atopy. Pathogenesis involves environmental 

allergens, climatic and genetic predisposition.[1] The common presenting features are itching, 

photophobia, burning sensation and tearing along with giant papillae, superficial keratitis, and 

conjunctival hyperaemia [Figure 1]. Diagnosis is mainly clinical; however in difficult cases it can 

be confirmed by demonstrating presence of eosinophils in conjunctival scrapings.[2] 

 

  
Figure 1: 12 year old boy with classical features of severe Vernal Keratoconjunctivitis. 
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Eosinophils and their mediators play an important role in pathogenesis of VKC. Tear and 

serum levels of eosinophil derived mediators are useful markers of ocular inflammation in 

VKC[1,3,4] Diethylcarbamazine (DEC) which is commonly used for tropical eosinophilia, suppresses 

eosinophil proliferation by an iNOS/CD95L-dependent mechanism and also has anti-inflammatory 

property by inhibiting cyclooxygenase and lipoxygenase pathways.[5,6] This formed the 

background for our study with the aim to evaluate the role of oral DEC as an adjuvant therapy in 

refractory VKC associated with eosinophilia. 

 

MATERIALS AND METHODS: The study was conducted between January 2013 and December 

2013 at a tertiary referral center in South India. The inclusion criteria was severe VKC in children 

up to 15 years and resistant to conventional treatment including topical steroids for more than 3 

months and associated with eosinophilia (absolute eosinophil count >440/ µL in the peripheral 

blood smear). Patients with hypersensitivity to DEC, hay fever, asthma, eczema, serum sickness, 

allergic vasculitis and pemphigus were excluded from the study. Approval for study was obtained 

from the institutional review board. A proforma was designed to collect the clinical data. During 

the study period, 24 patients with bilateral involvement (48 eyes) fulfilled the inclusion and 

exclusion criteria. Informed consent was taken and they all were included in the study. The 

average age of patients was 8.25 years (range 3 to 14 years). This included 18 males (75%) and 

6 females (25%). Among the 24 patients, VKC was limbal type in 15 cases (62.5%), palpebral 

type in 6 cases (25%) and mixed type in 3 cases (12.5%). The absolute eosinophil count (AEC) in 

these patients was on an average 1065.79 cells/µL (range 530 to 3120 cells/µL). 

All the patients were started on oral DEC (dose 2mg/kg/day) for 3 weeks duration along 

with supplemental topical lubricant eye drops (carboxy-methylcellulose – 4 times/day) and mild 

antihistaminic 0.025% ketotifen (2 times/day). The patients were followed up every month for 

minimum 6 months duration. The AEC counts were repeated after 3 months of starting DEC. 

Paired t-test was used for statistical analysis of results of AEC before and after treatment with 

oral DEC. 

 

RESULTS: Signs and symptoms of VKC that included itching, photophobia, burning sensation 

and tearing along with giant papillae, superficial keratitis, and conjunctival hyperaemia improved 

significantly with remission in all the patients within 3 months [Figure 2]. The AEC repeated after 

3 months of starting DEC was found to be normal in 21 patients (87.5%). It was on an average 

376.25 cells/µL (range 200 to 950 cells/µL). [Figure 3]. The improvement in absolute eosinophil 

counts following oral DEC was statistically significant at p<0.0001 with a mean difference of 

689.54 (95% CI 445.85 to 933.23). All the patients were followed up for an average duration of 

7.2 months (range 6 to 11 months) during which only 2 cases (8.3%) had exacerbation of VKC 

and were managed by topical steroids. None of our cases had any adverse effects associated with 

oral DEC. 
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Figure 2: A 13 year old boy with severe VKC (Fig. 2A) has good clinical response after adjuvant 

therapy with oral DEC (Fig. 2B). 

  

 
Figure 3: Chart showing absolute eosinophil count in patients before and 3 months after oral 

DEC therapy. 

 

DISCUSSION: Vernal keratoconjunctivitis although being potentially blinding; understanding and 

managing it has been a challenge[7] Fibrovascular proliferation invading peripheral cornea 

produces superficial corneal opacification. Tissue proliferation and papillae formation tend to 

produce shield ulcers over cornea due to shearing[1] VKC related complications include corneal 

scarring (11%), shield ulcer (3%), keratoconus (6%) and limbal stem cell deficiency (1.2%). Its 

treatment related complications include corticosteroid-induced cataract (6%) and glaucoma 

(4%)[8,9] 

Management of VKC is based on severity of the disease. NSAIDS, mast cell stabilizers and 

antihistamines are commonly used for mild to moderate forms of VKC. In severe cases, topical 

steroids are used as rescue medication to reduce inflammation. Treatment of refractory VKC 

often requires adjuvant therapy. Literature has supported use of immunomodulators 

(cyclosporine A and tacrolimus), antimetabolites (Mitomycin-C (0.01%), intravenous 

immunoglobulins, interferons and even Supratarsal injection of corticosteroids [dexamethasone 
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sodium phosphate 2 mg), triamcinolone acetonide (10.5 mg) and hydrocortisone sodium 

succinate (50 mg)] as adjuvants in refractory VKC. Patients with giant papillae associated with 

corneal shield ulcer may benefit from resection of papillae and autologous conjunctival or 

allogeneic amniotic membrane graft.[10-19] 

Our study revealed good response with oral DEC as an adjuvant therapy in refractory VKC 

associated with eosinophilia. There was no exacerbation of the disease in 91.66% of patients 

within 6 months. No similar study has been reported in literature so far. The study being short 

term and non-randomized with small sample size can be accepted as a limitation. Also the effect 

of DEC in refractory VKC without eosinophilia needs further study. 

 

CONCLUSION: Oral DEC effectively reduces eosinophilia seen in refractory VKC. It is a cost 

effective and safe alternative as an adjuvant in refractory VKC with good clinical response. 
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