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Abstract

Comeal ulcers are included in a heferogeneous group of eye injuries.
When patients do not respond to freatment, including even corneal frans-
plant, other alternatives need to be explored.

We present a case of a patient who suffered an accidental spillage
from the contents of a car battery. This corneal lesion was refractory o both
surgical and pharmacological freatment. After four years of a persistent
ulcer, insulin fopical treatment 50 1U/ml was started. Improvement began to
be observed and currently the patient has completely recovered the corneal
epithelium.

Nowadays, evidence of the fopical insulin use for the treatment of cor
neal ulcers is higher in diabetic patients. In non-diabetic patients, evidence
is restricted fo a series of cases of neurotrophic corneal ulcers and a case
report of a patient who presented a persistent epithelial defect affer resec-
tion of a neurinoma. This case presents the experience of using an insulin
drop formulation with effectiveness and absence of foxicity in a patient non-
diabetic with a post-caustic cormeal ulcer.
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Resumen

Las Ulceras corneales se incluyen dentro de un grupo heferogéneo de
lesiones oculares, las cuales pueden ser de gravedad variable. Cuando
los pacientes no responden al fratamiento, incluyendo incluso el frasplante
corneal, se crea la necesidad de explorar ofras alternafivas.

Presentamos el caso de un paciente que sufrié una salpicadura ocular
del contenido de una bateria de automévil por accidente. Esta lesion
comeal, fue refractaria al tratamiento farmacolégico e incluso quirtrgico.
Tras cuatro afios de persistencia de la Ulcera corneal, se inicié un trata-
miento tépico con insulina 50 Ul/ml. Se observé mejoria de forma evi-
dente y actualmente el paciente ha recuperado completamente el epitelio
corneal.

Hoy en dia, las evidencias disponibles del uso topico de la insulina
para el tratamienfo de las Glceras corneales se centran en pacientes dia-
béticos. En los pacientes no diabéticos, la evidencia se limita a una serie
de casos de Ulceras neurofréficas corneales y al caso de un paciente que
presenté un defecto epitelial persistente después de la reseccién de un
neurinoma. Este caso, presenta la experiencia de uso de una formulacion
magistral de insulina oftélmica con eficacia y ausencia de toxicidad en un
paciente no diabético con una lcera corneal postcaustica resistente al
resfo de tratamientos.
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Introduction

Corneal ulcers are lesions that can cause in severe cases, blindness.
Comeal ulcers may have a caustic origin, among others. Causfic injuries
with corneal affectation are considered an ophthalmological emergency
that requires early treatment to minimize the morbidity they present.

We speak of ocular causfication when the sclera, conjunctiva, cornea
or eyelids are damaged by direct confact with abrasive agents. Inifial
freatment is based on antibiotic, corficosteroid and mydriatic eye drops;
in cases of more severe injury, surgical techniques, including corneal frans-
plant, may even be required.

Comeal epithelial erosions in diabetic animals appear to respond to
topical insulin, according fo some studies'. However, fopical insulin expe-
rience for corneal ulcer treatment is limited, both in diabetics?2 and non-dia-
betics*®. We present the case of a non-diabetic patient with a post-caustic
corneal ulcer, refractory to usual treatment, treated successfully with insulin
eye drops.

Case description

A 41-yearold male, with no personal history of interest, went to the
Emergency Department (July, 2015) because of an accidental spillage from
the confents of a car battery. There, it was performed an abundant washing
with saline solution and residues from the incident were removed. Then, it
was observed a mixed hyperemia with lesions in the lower right eye and in
the whole left eye (LE), so a debridement was performed. After, therapeutic
contact lenses were placed in both eyes and tobramycin, dexamethasone
and atropine eye drops were prescribed for one week.

A month and a half later [August, 2015), LE maintained the lower
epithelial ulcer, despite treatment with a therapeutic contact lens and topi-
cal treatment with tobramycin, diclofenac, autologous serum and artificial
tears. In December 2015, the patient presented an ulcer perforation with
iris prolapse, so it was scheduled for penetrating keratoplasty. From the year
onwards, the patient needed surgical freatment with amniotic membrane
coating, in addition fo the other measures adopted (corticoids, antibiofics
and autologous serum eye drops). The LE corneal lesion remained, develo-
ping an upper entropion that required surgery in 2017. In the post-operative
period, it presented problems with the therapeutic contact lens it defached
sponfaneously), describing after this event a worsening of ulcer symptoma-
tology, requiring a comneal frephination intervention.

During 2018 and 2019, the comeal lesion persisted, being refractory
to both surgical and pharmacological freatments. Then, it was proposed fo
inifiate treatment with insulin eye drops (December 2019). A topical insulin

Figure 1. Eye photograph before treatment with topical insulin [December 2019).

formulation was prepared at 50 IU/mL (1 1U/drop] with a dosage schedule
of 12 drops/4 times daily?. It was assigned with three days of stability? in
the refrigerator and protected from light. Two months later, it was found a
clear regression of the lesion size [Figures 1 and 2). On the other hand, no
problem of foxicity has been detected; currently, the patient has been in
treatment for three months and has completely recovered corneal epithe-
lium. Treatment will be maintained chronically and its gradual withdrawal
will be evaluated.

Discussion

Insulin use for corneal ulcers treatment was first described in 1945¢ in
five heterogeneous cases. It was not specified whether or not they were
diabetic. In one of them, insulin was administered by eye drops (no concen-
fration or dosage was specified] and in four cases by systemic route, with
observed improvement in all patients.

Currently, there are some refrospective case series? and clinical frials®
about topical insulin in diabetic patients with corneal epithelial defects;
however, in non-diabetic pafients only a few case series have been des-
cribed*>.

The mechanism by which topical insulin could improve ulcers in non-
diabetic patients is not well understood. Insulin receptors in the cornea have
been described’, which according to a pre-clinical study, could explain
insulin growth factor’s role as a modulator of healing at corneal level?.

Bastion ML et al? published a refrospective study in 2013, fo fest
whether ophthalmic insulin improved comeal epithelial erosions induced
during vitreoretinal surgery in diabetic patients. They compared an active
insulin treatment arm [five eyes of diabetfics, on insulin treatment 50 1U/mL,
12 drops (11U per drop)/4 times daily] with a control arm on conventional
treatment (five eyes of diabetic patients and five non-diabetics). Despite the
small sample size, they considered that it was possible to apply corneal
insulin safely and more effectively than conventional treatment.

Fai et al® conducted a randomized, double-blind clinical trial in 2017,
involving 32 diabetic patients with comeal epithelial defects following vitre-
orefinal surgery. Patients were randomized fo receive either topical insulin
in three different concentrations, or placebo. Topical insulin at 0.5 1U/drop
was superior fo other concentrations, with statistically significant differences
compared with the placebo group (P = 0.036).

Regarding fo non-diabetic patients, there are less evidence. Wang et
al# collected in 2017, the use of topical insulin in some cases of patients
with neurotrophic ulcers refractory to usual freatment. These were six hetero-
geneous cases (two children and four adults). Insulin eye drops were used

Figure 2. Eye phofograph after freatment with topical insulin (February 2020).
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at concentrations of 1 1U/mL (regular insulin added to polyethylene glycol
and propylene glycol-based artificial tears), three fimes daily for a variable
period of 725 days. The results obtained in all patients were positive. One
patient developed crysfalline keratopathy, but it was atiributed fo corficoids
prolonged use.

Galvis et al.® published in 2019, the case of a patient who presented a
persistent epithelial defect affer resection of an acoustic neurinoma. Topical
insulin (1 Ul/ml) was indicated and it was showed a decrease in the lesion
area over the next five days. Two weeks after the sfart of insulin, the epithe-
lial defect closed completely. The mixiure was prepared by diluting human
insulin in polyethylene glycol 400/propylene glycol (Humulin®N diluted in
Systane Ulira®), indicating 1 drop/4 times a day.

At this time, there are no publications about treatment of non-diabetic
patients with post-caustic comeal ulcers refractory fo surgical and pharma-
cological treatments. Even though the treatment with topical insulin was
long, and other factors may have played a role, the patient did not respond
for years to other freatments and only began to improve when insulin was
started.

Regarding to safety, there are limited experience with both, in vitro and
clinical practice, with insulin use in the human eye. On the subject of clinical
practice, one study, conducted by Barileft et al, investigated the local
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foxicity of insulin in human eyes during long-ferm, multidose administration.
A prospective, randomized, placebo controlled, double-masked study was
conducted involving eight healthy volunteers. Subjects were given 50 pl
sterile saline containing 100 1U/mL insulin randomized fo one eye, and
50 pl placebo (sterile saline) to the fellow eye, administered twice daily for
eight weeks. There was no statistically significant difference (p > 0.05) obser
ved between insulintreated and placebo-reated eyes. The results of this
study showed that insulin (100 1U/ml) in saline is nontoxic to the human eye.

On the other hand, it would be desirable in future studies, the creation
of formulations with a longer time of stability, especially microbiological, for
a greater convenience of the patient.

This case presents the experience of using an insulin drop formulation
with effectiveness and absence of toxicity, in the freatment of a non-diabetic
patient with post-caustic corneal ulcer, refractory fo conventional therapy.
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