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Efficacy and safety of topical cyclosporine A 0.05% in

vernal keratoconjunctivitis

Ozlem Eski Yiicel*, mp, Nihal Demir Ulus?, mp

INTRODUCTION While corticosteroids are an effective choice of treatment for severe vernal keratoconjunctivitis (VKC),
their long-term use is restricted due to side effects. This study was conducted to evaluate the efficacy and safety of topical
cyclosporine A (CsA) 0.05% in the treatment of VKC.

METHODS A total of 30 patients with VKC that was resistant to topical corticosteroids, antihistamines and mast cell
stabilisers were treated with topical CsA 0.05%. Patients were evaluated at Weeks 4, 8 and 12 after the initiation of
therapy. Symptoms and signs observed before and after treatment were recorded and scores were assigned. Scores for
symptoms and signs, the need for topical corticosteroids and ocular side effects were evaluated.

RESULTS At baseline, the median values of the symptom and sign scores were 10.0 (range 5.0-18.0) and 6.0 (range
2.0-13.0), respectively. At Week 4 of treatment with topical CsA 0.05%, the median values of the symptom and sign
scores were 3.0 (range 0-14.0) and 3.0 (range 0-8.0), respectively. The reductions in the symptom and sign scores were
statistically significant. The reduction in the need for corticosteroid was statistically significant by Week 12 of therapy.
No significant side effects were reported.

CONCLUSION Topical CsA 0.05%, which can help to reduce corticosteroid usage, is an effective and safe alternative for
the treatment of resistant VKC. Further studies are needed to determine the optimal duration of therapy and possibility

of recurrence.
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INTRODUCTION
Vernal keratoconjunctivitis (VKC) is a seasonal, chronic allergic
disease involving the bulbar and tarsal conjunctiva. VKC is more
common in men, children and young adults, especially those
living in dry and temperate areas; a genetic predisposition
has not been detected.” Itching, burning, foreign body
sensation, photophobia, lacrimation, hyperaemia and mucoid
discharge may occur in VKC.M Giant papillae (= 1 mm) are
typically found on the superior tarsal and bulbar conjunctiva
(i.e. tarsal and bulbar forms, respectively). Horner-Trantas
nodules composed of degenerated eosinophils and epithelial
cell debris are commonly found in the limbal region, while
corneal involvement may be seen as punctate epithelial keratitis,
epithelial macroerosions, shield ulcers, plaque formation,
corneal neovascularisation and pseudogerontoxon.” Although
the immunopathogenic mechanisms of VKC are complicated,
immunoglobulin E-mediated hypersensitivity response, and mast
cell, eosinophil and lymphocyte activation by type 2 T-helper
cell (Th2) stimulation are thought to be responsible.”*# In one
study that reviewed 195 patients with VKC, a family history of
allergic disorders was reported in 49% of the patients with VKC.®
Topical and systemic antihistamines, topical inhibitors of
mast cell degranulation, nonsteroidal anti-inflammatory drugs
and corticosteroids are widely used in the treatment of VKC.
Although corticosteroids are the most effective treatment option
in moderate and severe VKC, their long-term use is restricted
because of side effects that include glaucoma, cataract and
corneal complications."” Topical cyclosporine A (CsA), which

has immunomodulatory effects, has recently received attention
for its ability to reduce corticosteroid usage and its potential as
an alternative treatment for corticosteroid-resistant cases.®'?
CsA is a fungal metabolite that reduces ocular inflammation by
inhibiting Th2 lymphocyte proliferation, interleukin-2 production,
and histamine release from mast cells and basophils.">'"2/ In the
present study, we aimed to evaluate the efficacy and safety of
topical CsA 0.05% in the treatment of severe VKC that is resistant
to classical antiallergic therapy.

METHODS

A total of 30 patients with severe VKC who were treated at the
Ophthalmology Clinics of the Erzurum Regional Training and
Research Hospital, Turkey, were included in the present study.
Enrolled patients (a) were diagnosed with VKC; (b) had attended
follow-up sessions for at least a year; and (c) were unresponsive
to treatment with topical corticosteroids, antihistamines and mast
cell stabilisers. All patients had active disease during enrolment.
Patients who did not meet the criteria or were aged < 5 years were
excluded. The study was performed according to the principles
outlined in the Declaration of Helsinki and informed consent
was obtained from patients or the parents of patients younger
than 18 years of age.

A detailed medical history was obtained and complete
ophthalmological examinations were performed. In patients
without photophobia and blepharospasm, visual acuity was
evaluated using Snellen charts. Intraocular pressures were
measured with non-contact tonometers. Anterior segment
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Table I. Scoring method for the signs and symptoms of severe vernal keratoconjunctivitis.

Variable Score
0 1 2 3
Symptom
Itching None Occasional Frequent Constant
Discomfort None Mild Moderate Severe
Tearing Normal Impression of wet eyes, Intermittent tears on Constant tears on the face
without tears on the face the face
Discharge None Small amount Moderate amount Constant
Photophobia None Mild Moderate Severe
Sign
Conjunctival hyperaemia None Mild Moderate Severe
Tarsal papillae None <1 mm 1-3 mm >3 mm
Limbal papillae None <90°0or<2mm 90°-180° or 2-4 mm >180° or >4 mm
Keratopathy Normal Mild and localised punctate Two quadrants of Three or more quadrants of epithelial
cornea epithelial keratitis epithelial keratitis keratitis and/or corneal ulcer
Corneal neovascularisation None <90°0or<1mm 90°-180° or 1-3 mm >180° or >4 mm

biomicroscopy and indirect ophthalmoscopy were conducted,
and anterior segment photographs were taken. The patients were
evaluated at Weeks 4, 8 and 12 after the initiation of therapy.
Symptoms and signs before and after treatment, during the
four-week intervals, were recorded and scores between 0 and
3 were assigned. Symptom scores were calculated by grading
itching, discomfort (i.e. foreign body sensation, stinging and
burning), tearing, discharge and photophobia. Sign scores were
calculated by grading conjunctival hyperaemia, tarsal papillae,
limbal papillae, keratopathy and corneal neovascularisation.
Extensiveness and size were considered when grading the tarsal
conjunctival and limbal papillae. Corneal signs were scored
according to the extensiveness of punctate epithelial keratitis
and/or presence of ulceration. Corneal neovascularisation was
graded according to corneal quadrants and by measuring the
dimension from the limbus to the central cornea (Table I).

Topical CsA 0.05% (Restasis®; Allergan Inc, Irvine, CA,
USA) four times a day was added to each patient’s treatment
regimen. Although topical drugs that the patients were taking
were not ceased, topical corticosteroid doses were reduced or
stopped when possible (i.e. if clinical recovery was observed)
during clinic visits.

Scores for symptoms and signs, the need for topical
corticosteroids and ocular side effects were evaluated. All data
was analysed using SPSS version 15.0 (SPSS Inc, Chicago, IL,
USA). Data on symptom and sign scores that did not have a
normal distribution was compared using Friedman test and a
p-value < 0.05 was considered statistically significant. For dual
comparison of scores collected at different times, Wilcoxon test
with Bonferroni correction was applied and a p-value < 0.008
was considered statistically significant. Wilcoxon test was used
for comparing steroid doses and a p-value < 0.05 was considered
statistically significant.

RESULTS
Among the 30 patients with severe VKC who were recruited for
the study, 19 were male and 11 were female. The mean age of
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Table Il. Symptom and sign scores of the study cohort (n = 30).

Variable Median (range) 25th 75th p-value*
percentile percentile
Symptom score
Baseline 10.0 (5.0-18.0) 8.0 14.0
Week 4 3.0 (0.0-14.0) 1.0 8.0 <0.001
Week 8 4.0 (0.0-14.0) 1.0 9.0 <0.001
Week 12 3.0 (0.0-14.0) 1.0 9.0 < 0.001
Sign score
Baseline 6.0 (2.0-13.0) 5.0 7.0
Week 4 3.0 (0.0-8.0) 2.0 5.0 <0.001
Week 8 2.5 (0.0-9.0) 1.2 5.0 < 0.001
Week 12 2.0 (0.0-8.0) 1.0 5.0 < 0.001

*Calculated using Wilcoxon test with Bonferroni correction and compared with
the baseline values. p < 0.008 considered statistically significant.

the patients was 12.9 + 3.9 (range 6-25) years. The severe VKC
was of the bulbar, tarsal and mixed type in 9 (30.0%), 2 (6.7%)
and 19 (63.3%) patients, respectively. The mean disease duration
before treatment was 3.8 + 2.1 (range 1-9) years.

Before treatment with topical CsA 0.05%, the median values
of the symptom and sign scores were 10.0 (range 5.0-18.0) and
6.0 (range 2.0-13.0), respectively. These scores were reduced at
Week 4 of therapy (symptom score: 3.0 [range 0.0-14.0]; sign
score: 3.0 [range 0.0-8.0]). When compared with the baseline
scores, the reductions in the symptom and sign scores at Weeks
4, 8 and 12 of treatment were statistically significant (p < 0.05).
There was no significant improvement in symptom scores
between Weeks 4 and 12, while the sign scores continued to
improve (p < 0.008) (Table II; Figs. 1 & 2).

The median topical corticosteroid dosage was 3 (range 2—4)
times a day at baseline and 2 (range 0-3) times a day at Week 12
of CsA 0.05% therapy. In 13.3% of the patients, corticosteroid
therapy could be completely ceased within 12 weeks. By Week
12 of therapy, the reduction in the need for corticosteroids was
statistically significant (p < 0.05). Patients were followed up for
three months; during this period, 1 (3.3%) patient complained



Fig. 1 Photographs of the tarsal conjunctiva of a patient with severe vernal keratoconjunctivitis (a) before and (b) after eight weeks of treatment with
topical cyclosporine A 0.05%. The pre-treatment image shows giant papillae and mucoid discharge, while the post-treatment image shows improvement

in the upper tarsal conjunctiva.

Fig. 2 Photographs of the cornea of a patient with severe vernal keratoconjunctivitis (a) before and (b) after eight weeks of treatment with topical
cyclosporine A 0.05%. The pre-treatment image shows punctate epithelial keratitis.

of foreign body sensation after the instillation of topical CsA
0.05%, but the side effect was temporary. No other side effects
were reported.

DISCUSSION

VKC is a chronic allergic disease that has complicated
immunopathogenic mechanisms."> Although topical
corticosteroids are effective for treating VKC, their long-term use
is restricted due to side effects. For this reason, low-dose topical
CsA has emerged as an alternative therapy for VKC to reduce
corticosteroid usage or for corticosteroid-resistant cases.®'? In the
present study, outcomes of the use of topical CsA 0.05% in the
treatment of severe VKC that is resistant to classical antiallergic
therapy were evaluated. Significant reductions in the symptom
and sign scores were detected at Week 4 of initiation of topical
CsA 0.05% therapy. When compared with the baseline scores,
the reductions in the symptom and sign scores at Weeks 4, 8
and 12 of treatment were statistically significant. After Week 4,
further reductions in symptom scores were observed at follow-up,
while reductions in sign scores were present but not statistically
significant at all visits.

Studies on the use of topical CsA 1%-2% in atopic
keratoconjunctivitis (AKC) and VKC have been published in the
last 20 years.©®'317 Secchi et al reported cases of significant
recoveries in clinical scores after the use of topical CsA 2% for
two weeks.© 73% (n = 8) of patients in that study reported a
transient burning sensation upon administration of topical CsA
2% and recurrences were reported 2—4 months after the cessation

of therapy.® In a double-masked clinical trial conducted by Bleik
and Tabbara, which included 20 patients with VKC, the authors
detected significant reductions in conjunctival hyperaemia,
papillary hypertrophy, punctate epithelial keratitis and Horner-
Trantas nodules with the use of topical CsA 2% when compared
to a placebo; other than that, no side effects were observed and
CsA was not detected in the serum of the patients.”

In a study conducted by Pucci et al, 24 patients with VKC
were treated with topical CsA 2% in one eye and a placebo in
the other eye during the first two weeks of treatment.® Significant
reductions in the clinical scores of the eye treated with CsA 2%
were detected after the first two weeks. In the second phase of
the study, both the patients’ eyes were treated with CsA 2% for
two weeks. Clinical scores were reduced in the eyes that were
treated with the placebo, but there was no further improvement
in the eyes that were previously treated with CsA 2%. This
effect persisted during follow-up, which lasted for four months.
Among the 24 patients in the study, 4 (16.7%) needed topical
corticosteroids, and most patients reported a burning sensation
and lacrimation after drug administration.®

Spadavecchia et al reported significant reductions in the
clinical scores of their patients with severe VKC at Week 2 and
Month 4 of therapy, when either topical CsA 1.25% or topical CsA
1% was used."? CsA serum levels and corneal endothelial damage
were not detected at the end of therapy and no side effects were
reported other than a burning sensation during administration."?
Tesse et al reported similar results in their study, which involved
the use of topical CsA 1% in 197 patients with severe VKC."¥In a
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study conducted by Kilic and Gurler, treatment with CsA 2% was
found to result in a significant reduction in clinical scores after
two weeks as compared to ‘treatment’ using a placebo and no side
effects were reported from the use of CsA 2%.""> In another study,
Pucci et al followed up on 156 patients with VKC who received
topical CsA 1% and 2% for 2-7 years and reported significant
reductions in these patients’ clinical scores when compared with
their scores before treatment; some of the patients complained
that they experienced a burning sensation, but their liver and
renal functions were not affected, and CsA was not detected in
serum.""® In a double-blinded study, De Smedt et al compared
the efficacy of topical CsA 2% and dexamethasone 0.1%.""” After
four weeks of therapy, the authors found that the reductions in
the clinical scores and the improvements in visual acuity were
similar in both treatments; however, foreign body sensation was
more prominent with CsA therapy.'”

Similar to the present study, all the aforementioned studies
found that the use of topical CsA 1%-2% was able to reduce
the symptoms and signs of patients with VKC after two weeks of
therapy.©%1317 We noted that a burning sensation and foreign
body sensation were more prominent in studies that used CsA
in oil as compared to those that used an aqueous solution. Thus,
such transient side effects might be due to the formulation and
not the cyclosporine itself. A recent meta-analysis reported that
the stinging or burning sensation is common in both patients who
received CsA and those who received placebos.®

There are several studies about low-dose topical CsA therapy
for AKC and VKC.©"20 A study by Ozcan et al, which examined
the use of topical CsA 0.05% in seven cases of severe allergic
conjunctivitis, found significant reductions in the symptom and
sign scores, and a reduction in the demand for corticosteroids,
with no side effects observed." In a placebo-controlled, double-
masked study, no significant difference was detected in the
symptom, sign and drug scores of the 40 patients with either
AKC or VKC after three months of treatment with topical CsA
0.05%; no side effects were reported.” The authors explained
that their findings may be due to the fact that although CsA is
specifically more effective on type 1 T-helper cells, VKC is a Th2
cell-mediated chronic inflammation with an increase in CD4+
cells.” Keklikci et al reported reductions in the clinical scores and
inflammatory cell counts (using conjunctival impression cytology)
of 54 patients after three months of topical CsA 0.05% therapy,
with no side effects.?” A study conducted by Takamura et al,
involving 2,597 patients with VKC who were treated with CsA
0.1% for six months, reported decreased clinical scores and the
disappearance of steroid demand in one-third of the patients;
additionally, 7.4% of them experienced ocular irritation and
1.4% had ocular infections.?" In the present study, the use of
CsA 0.05% resulted in reduced steroid demand, with no serious
side effects detected. Only one patient experienced a transient
burning sensation upon administration of the drug.

According to the results of the present study, the use of topical
CsA 0.05% four times a day is an effective and safe alternative
therapy for VKC that is resistant to classical antiallergic therapy.
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Further studies are needed to determine the optimal duration
of therapy and examine the likelihood of recurrence after the
cessation of CsA.
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