—Case Reports—

Therapeutic Effect of 0.1% Topical Tacrolimus for Childhood Interstitial

Keratitis Refractory to Cyclosporine

Takeshi Joko', Atsushi Shiraishi', Miki Ogata® and Yuichi Ohashi'

'Department of Ophthalmology, Ehime University Graduate School of Medicine
*Department of Ophthalmology, Matsuyama Shimin Hospital

Purpose: To report our findings in a case of childhood refractory interstitial keratitis successfully treated
with 0.1% topical tacrolimus.
Methods: A 12-year-old boy presented with a 3-year history of interstitial keratitis. For the recurrent in-
terstitial keratitis he had been treated with topical and systemic acyclovir, steroids, and topical cy-
closporine for 3 years. Our examinations revealed severe stromal infiltrates and neovascularization.
Treatment was changed from topical 0.5% cyclosporine to topical 0.1% tacrolimus combined with topi-
cal acyclovir and betamethasone.
Results: After 2 weeks of treatment with topical tacrolimus, the degree of stromal infiltrates decreased.
Although the improvements were slow, the stromal infiltrates resolved somewhat, and neovasculariza-
tion and topical acyclovir and betamethasone were tapered and stopped in 18 months. Since then, the
patient has not shown any recurrence for 9 months without medication.

Conclusion: Our findings indicate that topical tacrolimus should be considered for treating refractory

interstitial keratitis in children. (] Nippon Med Sch 2016; 83: 31-34)
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Introduction
Interstitial keratitis, also known as immune stromal
keratitis, is an inflammation of the corneal stroma with-
out primary involvement of the corneal epithelium or en-
dothelium. The pathogenic mechanism of interstitial
thought

complement-mediated immune disease characterized by

keratitis  is to be an antigen-antibody-
nummular opacities, stromal infiltrations, and immune
rings. The chronicity of these reactions can lead to hyper-
sensitive immune disease characterized by disciform
edema and neovascularization of the stroma.

Before the introduction of antibiotics, syphilis was rec-
ognized as the most common cause of interstitial kerati-
tis; however, recent reports indicate that herpes simplex
virus (HSV) is now the leading cause of interstitial
keratitis and is followed by idiopathic interstitial kerati-
tis, syphilis, and varicella-zoster virus (VZV)'. The princi-
ple management of interstitial keratitis is with specific

drugs against the causative agent combined with im-

mune suppressants, such as corticosteroids and cy-
closporine®™.

We report a case of childhood interstitial keratitis that
was successfully treated with topical 0.1% tacrolimus.
The interstitial keratitis was initially suspected to be
zoster sine herpete that was refractory to corticosteroids

and cyclosporine.

Case Report

The patient was a 12-year-old boy with recurrent intersti-
tial keratitis who had been treated for 3 years with topi-
cal and systemic acyclovir, corticosteroids, and topical cy-
closporine. He was referred to the Ehime University Hos-
pital on September 14, 2007, at 9 years of age for uveitis
of unknown cause and had been treated with topical
0.5% levofloxacin 3 times a day.

The protocol for the treatment of this case was ap-
proved by the institutional review board of Ehime Uni-

versity No. 1312004, and informed consent for the exami-
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Fig. 1 Slit-lamp photographs of the cornea of a 9-year-
old boy at the initial visit on September 14, 2007.
Slit-lamp examination of the left eye shows mild
mutton fat keratoprecipitates, mild corneal stromal
infiltration at 4 o’clock (arrow), and mild injection.

nation and treatments was obtained from the patient’s
parents. The procedures used conformed to the tenets of
the Declaration of Helsinki.

At the initial examination on September 14, 2007, the
patient’s best-corrected visual acuity was 24/20 right eye
(OD) and 24/20 left eye (OS), and the intraocular pres-
sure was 14 mm Hg OD and 11 mm Hg OS. Slit-lamp ex-
amination of the left eye showed mild mutton fat kerato-
precipitates with inflammatory cells in the anterior cham-
ber, mild corneal stromal infiltration at 4 o’clock, and
mild injections (Fig. 1). The laboratory data did not indi-
cate what the cause of the uveitis might be.

The patient was treated with systemic prednisolone
(10 mg/day) and topical 0.1% betamethasone added to
levofloxacin for the uveitis. After this treatment was
started, the keratoprecipitates and corneal stromal infil-
tration improved, and diffuse scleritis developed with the
continuous treatment. Because the cause of the uveitis
was unknown, screening laboratory examinations were
performed for uveitis, including associated systemic dis-
eases, infections, and infestations. However, the labora-
tory examinations did not indicate what had caused the
uveitis. On December 27, 2007, the patient showed num-
mular corneal stromal infiltrations (Fig. 2).

Although the serological examination was negative for
HSV and positive for only VZV immunoglobulin G (X
6.6), we suspected that the sclerokeratitis might have
been caused by a herpetic infection because of the poor
response to prednisolone and the clinical observations.

Because of the clinical observations for therapeutic diag-
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Fig. 2 Slit-lamp photographs 3 months later on Decem-
ber 27, 2007. Slit-lamp examination of the left eye
showed nummular corneal stromal infiltrations.

nosis, systemic acyclovir (80 mg/kg/day) and 3% acy-
clovir ointment (5 times a day) were added to the sys-
temic prednisolone (10 mg/day) and topical 0.1% be-
tamethasone. After treatment with this regimen, the
scleritis improved within 1 week and the corneal stromal
infiltration improved over the following months. There-
fore, the systemic acyclovir and prednisolone were ta-
pered and stopped 1 month later. The 0.1% betametha-
sone was replaced with 0.1% fluorometholone, and then
the topical acyclovir and fluorometholone were stopped
7 months later. Thereafter, the patient visited our outpa-
tient clinic without any recurrence.

When the patient was examined on March 5, 2010, cor-
neal injections and nummular stromal infiltration with
neovascularization were detected (Fig. 3). He was sus-
pected to have recurrent herpetic zoster interstitial kerati-
tis, and treated was started with systemic acyclovir (80
mg/kg/day), systemic prednisolone (10 mg/day), topical
acyclovir ointment (5 times a day), and 0.1% topical
fluorometholone (4 times a day). The nummular opacities
improved, and the systemic acyclovir and prednisolone
were tapered and stopped after 1 month. However, on
April 9, 2010, neovascularization and interstitial keratitis
recurred, and the topical 0.1% fluorometholone (4 times a
day) was replaced with topical 0.1% betamethasone (6
times a day), and systemic prednisolone (10 mg/day)
was added to the topical acyclovir ointment (5 times a
day). No improvement was observed, and, therefore, on
June 22, 2010, topical 0.5% cyclosporine (5 times a day)
was added to topical 0.1% betamethasone (6 times a
day), acyclovir ointment (5 times a day), and systemic

prednisolone (10 mg/day). However, even after such an
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Fig. 3 Slit-lamp photographs 2 years 6 months after the
initial examination on March 05, 2010. Slit-lamp
examination of the left eye shows injection and
nummular corneal stromal infiltration with neo-
vascularization.

Fig. 4 Slit-lamp photographs 3 years 3 months after the
initial examination on December 28, 2010. Slit-
lamp examination of the left eye shows stromal in-
filtration and neovascularization.

intensive therapy, neovascularization and interstitial
keratitis continued to recur (Fig. 4).

Therefore, on December 28, 2010, the 0.5% topical cy-
closporine (5 times a day) was replaced with topical 0.1%
tacrolimus (2 times a day). Two weeks after the start of
treatment with topical 0.1% tacrolimus, the neovasculari-
zation and interstitial keratitis improved and systemic
steroid was tapered and stopped. Three months later, the
interstitial keratitis had almost completely resolved and
topical acyclovir and betamethasone began to be tapered
(Fig. 5). Since then, the patient has been treated with
topical 0.1% tacrolimus (2 times a day) and topical 0.1%
betamethasone (2 times a day) and tapered and stopped
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Fig. 5 Slit-lamp photographs 3 month after 0.1% tacroli-
mus treatment. Slit-lamp examination of the left
eye showed resolution of the stromal infiltration
and decreased neovascularization.

Fig. 6 Slit-lamp photographs 9 month after cessation of
0.1% tacrolimus treatment.
Slit-lamp examination of the left eye showed reso-
lution of the stromal infiltration and scarred vas-
cularization.

in 18 months. Since then, he has not shown any recur-
rence for 9 months, the best-corrected visual acuity im-
proved to 24/20 OD and 24/20 OS, and the intraocular
pressure was 10 mm Hg OD and 11 mm Hg OS on Janu-
ary 22, 2013 (Fig. 6).

Discussion
Interstitial keratitis is a chronic corneal inflammation that
can lead to severe corneal scarring and visual decrease.
At present, the most common cause of interstitial kerati-
tis is HSV, and HSV-interstitial keratitis is treated with
antiviral drugs and immune suppressants, such as corti-

costeroids'. Although herpes zoster ophthalmicus in
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childhood and zoster sine herpete ophthalmicus in adults
are rare, to our knowledge sine herpete ophthalmicus has
not been reported in children. However, zoster sine her-
pete has been reported in children with Ramsay Hunt
syndrome’.

In the present case, a definitive diagnosis could not be
made because there was no unambiguous serological
data, but interstitial keratitis caused by zoster sine her-
pete may be suspected by the typical clinical course. The
effectiveness of cyclosporine A against refractory intersti-
tial keratitis due to HSV has been demonstrated’; how-
ever, topical cyclosporine had no effect in the present
case.

Tacrolimus is a potent immunosuppressive macrolide,
and its mechanism of action is similar to that of cy-
closporine. However, the potency of tacrolimus is 30
times greater than that of cyclosporine’. Its clinical effi-
cacy has been demonstrated against refractory ocular sur-
face inflammatory diseases”. Therefore, we replaced
topical cyclosporine with topical tacrolimus, which was
extremely effective against the uncontrolled deep stromal
keratitis. The effectiveness of tacrolimus supports our hy-
pothesis that our case was a herpes infection because
tacrolimus is known to inhibit the transcription of inter-
leukin 2, which inhibits the proliferation of T lympho-
cytes”. Although the exact mechanism of how VZV
causes interstitial keratitis is not known, it has been sug-
gested that interleukin 2-mediated T lymphocytes play
an important role in interstitial keratitis due to HSV*""",

In conclusion, our case of childhood refractory intersti-
tial keratitis was most likely due to zoster sine herpete
treated with 0.1%

tacrolimus. Thus, topical tacrolimus should be considered

and was successfully topical

in treating cases of childhood refractory interstitial kerati-

tis.
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