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Purpose: To report long term results of two cases treated with topical cyclosporin A 1% for keratitis associated
with autoimmune polyglandular syndrome (APS1).

Observations: A 25-year-old male and a 17-year-old female were referred from endocrinology as APS1-related
autoimmune keratitis. Extended-duration treatment with topical cyclosporin A (CsA) 1% was used for 24 and

18 months, respectively. The first patient had improved best-corrected visual acuity (BCVA) from 20/200 and
20/300 in right and left eye to 20/60 in both eyes with markedly improved corneal opacification, while the
second patient had improved BCVA from 20/400 and 20/300 in right and left eye to 20/160 in both eyes with
persistent central stromal scarring in the right eye and discrete areas of stromal scarring in the left eye.

Conclusions and Importance: Long-term topical CsA 1% offers a valuable option for treatment of APS1-related

autoimmune keratitis.

1. Introduction

Autoimmune polyglandular syndrome type 1 (APS1) is a rare auto-
somal recessive

Polyendocrinopathy which manifests the triad of mucocutaneous
candidiasis, autoimmune destruction of endocrine glands, and ecto-
dermal dystrophy.’ It can be associated with multiple endocrine ab-
normalities such as hypoparathyroidism, Addison disease,
hypothyroidism, and diabetes.

Ophthalmic manifestations of APS1 include keratoconjunctivitis, dry
eye, iridocyclitis, cataract, retinal detachment, and optic atrophy.”
Keratoconjunctivitis is the most common ophthalmic manifestation,
occurring in 25%-50% of APS, and may develop prior to the onset of
other systemic manifestations.”

Keratoconjunctivitis in APS1 is usually associated with photophobia,
chronic ocular pain, blepharospasm, lacrimation, impairment of vision
and can lead to stem cell deficiency.>® It is thought that the cause of
autoimmune keratoconjunctivitis in these patients is due to a defect in
suppressor T-lymphocyte function.® It is reported that topical Cyclo-
sporin A (CsA) plays its immunomodulatory role in the corneal surface
by suppression of type 2 T helper lymphocytes (Th2) proliferation and
activation.””® We hypothesized that long term use of topical CsA 1% is

useful for treatment of keratitis associated with APS1.
2. Case report
2.1. Casel

A 25-year-old male was referred by his endocrinologists to our
cornea service as a case of an APS1 associated with progressively poor
vision, photophobia, and burning sensation. He was using frequent
lubrication. Systematic review revealed Addison disease, hypothyroid-
ism and hypoparathyroidism for which he was taking cortisol, thyroid
hormone replacement, calcium, and vitamin D. On examination, best-
corrected visual acuity (BCVA) was 20/200 in the right eye and 20/
300 in the left eye. Schirmer at 5 minutes without anesthetic was 6 mm
in the right and 8 mm in the left. Intraocular pressure was 14 in both
eyes. All 4 puncta were open. Corneal examination showed corneal
limbal neovascularization, loss of palisades of Vogt, subepithelial/
anterior stromal fibrosis, diffuse epitheliopathy. Tear break up time test
showed diffuse early disappearance of fluorescein from the whole
corneal surface in both eyes. Dilated fundus examination showed a poor
view secondary to the corneal opacity, but it was grossly normal (Fig. 1A
and B).
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Fig. 1. Slit lamp anterior segment photos of a 25 years old male with Auto-
immune polyglandular syndrome type 1 (APS1). A and B show extensive limbal
neovascularization, subepithelial/anterior stromal fibrosis and diffuse epi-
theliopathy on presentation. C and D show essentially clear corneas with only
mild stromal scarring and superior corneal vascularization after 24 months of
topical Cyclosporin A (CsA) 1% treatment.

Punctal occlusion was done for dryness in both eyes. He was also
started on CsA 1% four times a day and a 4-week course of loteprednol
twice a day in both eyes. After 6 months, the patient was much more
comfortable although clinical exam was largely unchanged. After 24
months, the BCVA improved to 20/60 in both eyes with significant
improvement in degree of corneal stromal scarring and neo-
vascularization (Fig. 1C and D).

2.2. Case2

A 17-year-old female was referred by her endocrinologists to our
cornea service as a case of an APS1 associated with progressively poor
vision, photophobia, and burning sensation. Systematic review revealed
Addison disease, and hypoparathyroidism for which he was taking
cortisol, calcium, and vitamin D. Her BCVA was 20/400 in the right eye
and 20/300 in the left eye. Schirmer at 5 minutes without anesthetic was
12 mm in the right and 10 mm in the left. Intraocular pressure was 18.5
in both eyes. All 4 puncta were open. Corneal examination showed
paracentral corneal opacification, extensive limbal neovascularization,
loss of palisades of Vogt, subepithelial/anterior stromal fibrosis, diffuse
epitheliopathy. Tear break up time test showed diffuse early disap-
pearance of fluorescein from the center of the cornea. Dilated fundus
examination showed a poor view secondary to the corneal opacity, but it
was grossly normal (Fig. 2A and B).

He was also started on CsA 1% four times daily in both eyes with
lubrication. After 6 months, the patient was much more comfortable
although clinical exam was largely unchanged. After 18 months, the
BCVA improved to 20/160 in both eyes with mild improvement in de-
gree of corneal stromal scarring. Unfortunately there were persistent
areas of central stromal scarring and temporal neovascularization OD
and discrete areas of stromal scarring OS (Fig. 2C and D).

Fig. 2. Slit lamp anterior segment photos of a 17 years old female with APS1. A
and B show paracentral corneal opacification, extensive limbal neo-
vascularization, subepithelial/anterior stromal fibrosis and diffuse epitheliop-
athy on presentation. C and D show less stromal opacification in both eyes with
persistent central stromal scarring and temporal corneal vascularization in the
right eye and discrete areas of stromal scarring in the left eye after 18 months of
topical CsA 1% treatment.

3. Discussion

Here we present two cases of APS1-related keratitis which were
treated with topical CsA 1%. APS-1 is a condition that usually results
from mutations in human autoimmune regulatory (AIRE) gene.’While
the exact mechanism of keratitis in these patients is not well understood,
it is thought that the AIRE gene has a role in negative selection and the
deletion of autoreactive T cells during thymic maturation.'® AIRE defi-
ciency leads to infiltration of CD4" and CD8" T cells on the ocular
surface and meibomian glands, which manifest as blepharitis and
keratoconjunctivitis in patients with APS1%.

In patients with mild APS1-associated keratitis (punctate epitheli-
opathy and poor tear film), conservative management with over-the-
counter lubricants and punctal occlusion is likely sufficient. Moderate-
to-severe keratitis (diffuse epitheliopathy, sub-epithelial scarring, loss
of limbal stem cells), however, requires more intensive management.
Topical steroids, while effective and useful for a short-term relief at the
beginning of the treatment course, can result in significant adverse
events including susceptibility to infectious keratitis, elevated intraoc-
ular pressure with glaucomatous damage, and progression of cataracts
when used for long durations. We believe that topical treatment with
CsA 1% is a reasonable option for APS1-related autoimmune keratitis
when used for 18-24 months. CsA belongs to the family of calcineurin
inhibitors. CsA binds with great affinity to the cytosolic 17 kDa (kDa)
cyclophilin-A, a family of cytoplasmic receptors present in most of the T-
cells.!! This drug-receptor complex specifically and competitively binds
to calcineurin, leading to its inhibition.'"'? Calcineurin inhibition
suppresses dephosphorylation of the nuclear factor of activated T cells,
which results in T lymphocytes inactivation.'>!? Shah et al.'® have also
reported on use of CsA 1% in the management of APS-related keratitis.
However CsA was only used for 3 months after which cadaveric limbal
stem cell transplantation was performed. While this patient had signif-
icant clinical improvement, the post-operative immunosuppression
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required after cadaveric limbal stem cell transplantation is significant
and can interact with other systemic medications needed to manage
APS-related endocrine disorders. Based on our experience, we recom-
mend a longer trial of CsA 1% for APS1-related autoimmune keratitis.
CsA1% differs from the commercially-available topical cyclosporin
0.05% (Restasis, Allergan, Dublin, Ireland) which is useful in chronic or
immune-related eye dryness. CsA 1% is prepared by adding 4 ml of
Carboxymethylcellulose sodium 0.5% (Refresh tears, Allergan, Dublin,
Ireland) into 1 ml of CsA solution 50 mg/ml (Sandimmun, Novartis,
Basel, Switzerland) to achieve the desired concentration without pre-
servatives. The calculated cost of compounded CsA1% solution is higher
than Restasis when used in the same frequency and for the same dura-
tion. In patients who show clinical improvement after 6 months of
treatment, CsA1% drops are continued for 18-24 months. In cases which
manifest recurrence of autoimmune keratitis within 3 months after
cessation of treatment, another course of CsA 1% is recommended. In
cases which show no response after the initial 6 months or develop
recurrence of autoimmune keratitis more than 3 months after an 18-24
month treatment course with CsA1%, we believe topical tacrolimus is a
useful second option. Long term use of topical tacrolimus was reported
to be beneficial for APS1-related autoimmune keratitis.'® Tacrolimus
inhibits T cells by binding to FK506-binding proteins within T lym-
phocytes resulting in 100 times more potent calcineurin inhibition.'”
Topical tacrolimus is considered a useful option in keratoconjunctivitis
cases not improved with topical cyclosporin with similar safety pro-
files.'® In our patients, although symptomatic relief was achieved at
short term, it was associated with progressive visual improvements in all
treated eyes associated with improved corneal condition.

In conclusion, topical cyclosporin could be a good option for APS
related keratitis and should be considered for long term use.
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Written consents were obtained from all patients to publish their
clinical details related to this study.
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