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Abstract 

Purpose: We report a case of refractory atopic keratoconjunctivitis (AKC) which was success-

fully treated with subcutaneous immunotherapy (SCIT). Case Report: A 22-year-old woman 

presented with severe allergic conjunctivitis for one and a half year. She failed to respond to 

conventional topical anti-allergic medications, topical corticosteroid, as well as topical cyclo-

sporine A. Therefore, oral corticosteroids had to be prescribed to control the exacerbation for 

1 year. Due to refractory AKC and to avoid long-term corticosteroid use, we referred her to 

an allergy clinic for considering the role of SCIT. Allergology investigations showed positive 

skin prick test and strongly elevated serum-specific IgE to Dermatophagoides farinae (Der f) 

and Dermatophagoides pteronyssinus (Der p). She received a conventional protocol of SCIT 

using Der f and Der p allergen extracts. Results: The patient’s ocular signs and symptoms 

were dramatically improved 2 months after the initiation of SCIT, and oral corticosteroids 

could be discontinued within 3 months of the treatment. She was maintained with mast cell 

stabilizers and preservative-free tears without any episodes of exacerbation. Conclusions: 

SCIT may contribute to successful outcomes in controlling symptoms and preventing exacer-

bation in AKC patient. It should be considered as an alternative or even a primary treatment 
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for patients with refractory AKC. However, the optimal SCIT protocol must be discussed with 

an allergist on an individual basis for the best outcome. © 2017 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Atopic keratoconjunctivitis (AKC) is one of the most severe forms of chronic ocular al-
lergy. Moreover, in the worst case, it leads to corneal blindness requiring corneal transplan-
tation [1, 2]. This particular type of ocular allergy is characterized by chronic allergic con-
junctivitis resulting in conjunctival scarring, fornix shortening, symblepharon, corneal ulcer-
ation, and corneal neovascularization [3]. Patients with AKC frequently present with eczema 
of the lids and other parts of the body [3]. The pathologic phenomena in AKC are related to a 
mixed IgE- and non-IgE-mediated mechanism, which is propagated by T helper 2 cells result-
ing in specific allergic inflammation, polyclonal IgE (and IgG4) activation, as well as an in-
crease in mast cell, basophil, and eosinophil populations [3]. The optimal management of 
this condition aims to prevent permanent visual impairment by controlling symptoms and 
reducing recurrence and exacerbation [4]. Conventional treatment for ocular allergy such as 
cromones and antihistamine drugs, which are usually effective in seasonal allergic conjunc-
tivitis and perennial allergic conjunctivitis, are often inadequate for controlling AKC [3]. 
Steroids are then required for combatting this condition, especially during an active phase. 
Several studies reported the efficacy of alternative treatments for combatting AKC, including 
tacrolimus and cyclosporine A [5–8], although, in challenging cases who are refractory to 
conventional treatments and resist to immunomodulatory medications, the appropriate 
treatment has yet to be established. Limited case reports demonstrated the efficacy of oma-
lizumab (anti-immunoglobulin E, IgE) and plasmapheresis [9, 10], but difficult accessibility 
and high treatment cost are still major barriers to overcome. 

Immunotherapy has been indicated as a treatment option for several allergic conditions 
including allergic rhinitis, allergic conjunctivitis, or allergic asthma [11]. However, clinical 
evidence in terms of specific roles and outcomes of immunotherapy for treating AKC is un-
clear and remains to be illustrated. We present a case of refractory AKC who was successful-
ly treated with subcutaneous immunotherapy (SCIT). 

Case Report 

A 22-year-old woman presented with severe allergic conjunctivitis for one and a half 
years prior to her visit. Her symptoms included itching, foreign body sensation, tearing, and 
photophobia. Ocular examination revealed thickened lid margins, conjunctival hyperemia 
with moderate thick ropy discharge, cobblestone-like papillary reaction at the palpebral 
conjunctiva, and dense punctate corneal epithelial erosion in both eyes (Fig. 1). Visual acuity 
was 20/40 in the right eye and 20/50 in the left eye. Apart from the eyes, she also had ery-
thematous keratotic plaque at flexor areas, which was compatible with atopic dermatitis, 
and clinical symptoms of allergic rhinitis. She was diagnosed with AKC and was treated with 
0.2% olopatadine hydrochloride once a day, 1% preservative-free methylprednisolone 4 
times per day, and frequent preservative-free artificial tears. After 1 month of treatment, her 
condition had not improves; therefore, 20 mg of oral prednisone per day and 1% cyclospor-
ine A twice daily were added. However, we were unable to stop oral and topical steroids due 
to wax and wane exacerbations for over a year. Her visual acuity varied from 20/25 to 
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20/70 depending on disease activity, which extremely disturbed her daily living activities. 
Other allergic conditions, including rhinitis and dermatitis, were well controlled by using 
oral antihistamine and topical steroids. 

Due to refractory AKC, we referred her to an allergy clinic for considering the role of 
SCIT. Allergology investigations showed positive skin prick tests to Dermatophagoides fari-
nae (Der f), Dermatophagoides pteronyssinus (Der p), cat hair, and cockroach. The levels of 
IgE in peripheral blood were 1,636 kUA/L of total IgE, 58.2 kUA/L of specific IgE for Der p 
(class 5, strongly positive), 45.2 kUA/L of specific IgE for Der f (class 4, strongly positive), 
0.51 kUA/L of specific IgE for German cockroach (class 1, weakly positive), and <0.35 kUA/L 
of specific IgE for cat (negative). 

According to the positive results of skin prick tests and serum-specific IgE in this pa-
tient, conventional SCIT for Der f and Der p was performed by using standardized Der f and 
Der p commercial extracts (ALK Laboratories, Port Washington, NY, USA). The conventional 
protocol for SCIT started with 0.1 mL of 10 AU/mL of each allergen extract, then the treat-
ment dose was adjusted weekly until it reached the monthly maintenance dose at 0.5 mL of 
1,000 AU/mL of each allergen extract within 12 weeks. The ocular symptoms and signs were 
significantly improved in terms of lid inflammation, conjunctival reactions, and punctate 
epithelial erosion on the corneas 2 months after initiation of SCIT, as shown in Figure 2. We 
were able to taper the patient off oral and topical steroids within 3 months and maintained 
with topical mast cell stabilizers and preservative-free tears, without any episodes of exac-
erbation. Her vision was maintained at 20/40 in the right eye and 20/50 in the left eye. 
Moreover, her skin and nasal conditions gradually improved. No adverse effects were noted 
during SCIT. 

Discussion 

In this case, immunotherapy appears to have been effective for the treatment of AKC re-
fractory to standard therapy, including systemic and topical steroids and topical cyclospor-
ine. AKC was first described by Hogan in 1952 [12]. The diagnosis is based on the following 
criteria: (a) hereditary history of allergies, (b) associated allergies such as asthma, rhinitis, 
and urticaria, (c) typical persistent dermatitis which exacerbates and remits over a period of 
years, (d) keratoconjunctivitis associated with the skin condition, and (e) eosinophilia in 
blood and in conjunctival secretion [12]. It is considered one of the most severe spectrums of 
ocular allergy that can potentially lead to long-term visual impairment due to corneal and 
lenticular complications [2]. The clinical course is always consistent all year long. Basically, 
AKC management begins with adjusting environmental factors, dietary control for those 
with food sensitivity, and anti-allergic medications [12]. However, conventional topical anti-
histamines or mast cell stabilizers are often insufficient in controlling AKC. Patients with 
refractory AKC may require long-term use of steroids, which can lead to steroid-induced 
cataract and glaucoma. Currently, treatment trends are shifting from constant steroid use to 
steroid-sparing measures, with immunomodulating agents to help controlling exacerbation. 
Although some studies showed benefits of topical cyclosporine A in treating AKC [5], our 
patient was refractory to the combination of topical steroid and topical cyclosporine A. She 
required low-dose oral steroid for controlling episodic exacerbations; therefore, we decided 
to consult an allergist for immunotherapy. 

Basically, immunotherapy is indicated for the treatment of patients with allergic rhinitis, 
allergic conjunctivitis, allergic asthma, atopic dermatitis if associated with aeroallergen sen-
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sitivity, and stinging insect hypersensitivity [13]. The immunotherapy schedule is classified 
into two phases, the initial build-up phase and the maintenance phase. In the initial build-up 
phase, the dose and concentration of specific allergen extracts are increased until reaching 
the effective therapeutic dose. There are various protocols for allergen immunotherapy in 
the initial build-up phase, including the conventional, cluster, and rush regimens. The ap-
propriate protocol should be customized with consideration of three factors including the 
patient, the physician, and the specific allergen used for immunotherapy. As for our case, we 
considered the conventional protocol for the initial build-up phase due to the patient’s pref-
erence. Her ocular signs and symptoms dramatically improved within 2 months. Previous 
studies showed different durations between the initiation of immunotherapy and a signifi-
cant ocular response, varying from months to even years [14–17]. We speculated that the 
differences in types and numbers of the specific allergens, treatment protocols, and evalua-
tion intervals among studies were responsible for the variations in clinical response inter-
vals. 

We found the following advantages of immunotherapy in refractory AKC: (1) offering 
steroid-sparing effects for long-term disease control, (2) providing persistent effects after 
discontinuation of therapy for as long as 3 years [18], (3) producing systemic improvement, 
including dermatologic and nasal conditions, and (4) directly advocating for the core patho-
genesis of the disease as a disease modifier. Nonetheless, it should be noted that approxi-
mately 50% of AKC patients show negative allergological screening [3]; thus, immunothera-
py may not be applicable for AKC patients with unidentified aeroallergen sensitization. 

In conclusion, AKC is a severe spectrum of ocular allergy which frequently resists con-
ventional medications. This case report sheds light on the therapeutic role of SCIT for con-
trolling this condition. SCIT should be considered an alternative treatment or even a primary 
treatment for patients with refractory AKC who have at least one certain aeroallergen ac-
counted for the disease. However, the optimal SCIT protocol must be discussed with an al-
lergist on an individual basis for the best outcome. 
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Fig. 1. a, b Ocular examination revealed a thickened lid margin, conjunctival hyperemia, moderate thick 

ropy discharge, and dense punctate corneal epithelial erosion on the cornea in both eyes (a right eye; b left 

eye). c, d Cobblestone-like papillary reaction at the right lower palpebral conjunctiva (c) and linear subepi-

thelial fibrotic scar at the left lower palpebral conjunctiva (d). 
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Fig. 2. a, b Two months after the initiation of subcutaneous immunotherapy, inflammation at the lid margin 

was significantly decreased, and no eye discharge was found in both eyes (a right eye; b left eye). c, d No 

conjunctival hyperemia or punctate epithelial erosion were observed in both eyes (c right eye; d left eye). 
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