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Purpose: To report clinical outcomes of a patient with unilateral neurotrophic keratitis following penetrating
keratoplasty for lattice dystrophy treated with topical recombinant human nerve growth factor.

Observations: A 75-year-old male with lattice dystrophy and history of herpes simplex keratitis, presented with
recurrent neurotrophic ulceration in the right eye two years following penetrating keratoplasty. The patient was

successfully treated with topical recombinant human nerve growth factor.

Conclusion: Neurotrophic keratitis is a rare chronic disorder that affects quality of life due to the risk of vision
loss. Topical recombinant human nerve growth factor is a novel and effective treatment option that may help
improve optical quality and patient’s satisfaction as shown in this case of recurrent neurotrophic keratitis.

1. Introduction

Neurotrophic keratitis (NK) is a rare disease caused by impairment of
corneal sensory nerves.*>> Corneal nerve damage reduces the integrity
of the corneal epithelium and the production of trophic factors to the
nerves themselves, ultimately leading to NK.>* A decrease in corneal
epithelium healing rate is observed, which can result in breakdown of
the epithelium, development of corneal ulceration, melting, and
perforation. '

Several surgical and non-surgical treatment options have been pro-
posed for NK depending on the severity of the disease, including
preservative-free artificial tears®  therapeutic contact lenses,”> autol-
ogous serum tears,”* amniotic membrane®“ and tarsorrhaphy.z’4 More
recently, Cenegermin 0.002% ophthalmic solution (Oxervate; Dompé
Farmaceitici SpA, Milan, Italy), a topical recombinant nerve growth
factor, has been introduced as an effective alternative for promoting
corneal healing in NK.>°”7

The purpose of this case report is to describe the clinical outcome of a
patient with unilateral recurrent NK following penetrating keratoplasty
(PK) for lattice corneal dystrophy (LCD) treated with topical recombi-
nant human nerve growth factor.

2. Case report

A 75-year-old patient with LCD, chronic open angle glaucoma
(COAG) history of herpetic keratitis and two previous penetrating

keratoplasty (PK) procedures in the right eye (OD) presented for eval-
uation of recurrent corneal ulcers in OD two years after the last corneal
transplant. The patient had undergone phacoemulsification in that eye
and had experienced one episode of herpes simplex dendritic keratitis
OD 1 year following PK. At examination, distance correct visual acuity
(DCVA) was 20/100 OD with a manifest refraction (MR) of +2.00-1.50
x 57, recurrence of LCD was observed at graft-host junction inferiorly,
associated with reduced corneal sensation and neurotrophic ulceration
OD. Treatment consisted of preservative-free artificial tears, prophy-
lactic antibiotic (Vigamox® Ophthalmic Solution, Alcon Laboratories,
Inc, Fort Worth, USA), dehydrated amniotic membrane (BioDOptix®,
Labtician Ophthalmics, Canada) and therapeutic contact lens, and
lateral tarsorrhaphy. After several ulceration recurrences, and failed
palliative treatments, the patient was started on Cenegermin 0.002%
ophthalmic solution (Oxervate; Dompé Farmaceitici SpA, Milan, Italy) 6
times a day for 8 weeks. Before treatment, DCVA was 20/100 and
epithelial ulceration measured 4.3mm (V) x 4.2mm (H) (Fig. la).
Confocal microscopy (Heidelberg Engineering Inc, Heidelberg, Ger-
many) showed reduced density of the subepithelial nerve plexus and
hyperreflective deposits consistent with amyloid deposition (Fig. 1b). In
the left eye we observed only lattice dystrophy without any associated
persistent epithelial defects or reduced corneal sensitivity (Fig. 1c). At 4
weeks, DCVA was stable at 20/100, but epithelial ulceration decreased
to 3.6 mm (V) x 3.0mm (H) (Fig. 2). At 8 weeks, DCVA improved to 20/
50 with a MR of +0.75-0.50 x 81, and corneal epithelium was
completely healed (Fig. 3a). Confocal microscopy showed improved
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Fig. 1. Patient post-penetrating keratoplasty for lattice corneal dystrophy at baseline. a) central neurotrophic ulceration measuring 4.4mm (V) x 4.2mm (H) in the
right eye. b) Confocal microscopy of the right eye shows reduced density of the subepithelial nerve plexus and hyperreflective deposits consistent with amyloid
deposition. c¢) slit lamp photo of the left eye illustrates lattice dystrophy without associated corneal erosion.

Fig. 2. Patient at 4-week treatment with Cenegermin 0.002% We note increased epithelial healing, and neurotrophic ulceration measuring 3.6mm (V) x 3.2mm (H).

density of the subepithelial nerve plexus (Fig. 3b). The patient remains
stable 6 months after treatment.

3. Discussion

Neurotrophic keratitis is a rare degenerative disease that affects
approximately 5/10,000 patients worldwide.” Herpetic keratitis, herpes
varicella-zoster keratitis and surgical procedures for trigeminal neural-
gia are the most common causes of NK.” We report a case of a patient
with LCD and herpetic keratitis who developed NK 2 years following PK.

Several ocular or systemic conditions can lead to NK, including
herpetic keratitis, chronic severe blepharitis, Sjogren’s syndrome

chemical burns, prior eye surgeries, chronic use of topical medications,
diabetes mellitus or central nervous system diseases."*>* Our patients
had LCD, an entity that affects the corneal stroma and may be associated
with recurrent corneal erosions, eventually leading to corneal scarring.®
Penetrating keratoplasty or deep anterior lamellar keratoplasty (DALK)
are effective treatment options, but recurrence of the disease has been
demonstrated to be around 5% on the first year and as high as 26% at 8
years.® One year following PK, our patient experienced recurrence of
LCD, and, two years after corneal transplantation, stromal deposits,
decreased corneal sensation, and recurrent epithelial erosions were
observed.

In vivo confocal microscopy (IVCM) is a non-invasive method to
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Fig. 3. Patient at 8-week treatment with Cenegermin 0.002%. a) Complete epithelial healing and absence of ulceration. b) Confocal microscopy shows improved

density of the subepithelial nerve plexus.

assess the sub-basal corneal nerve plexus.”'’ It may also be used to
evaluate the response of ocular treatments (eg. Nerve growth factor) on
corneal nerves.'? Studies using laser-scanning confocal microscopy
(LSCM) have reported normal nerve density varying from 19.1 +
4.5mm/mm? to 25.9 + 6.7mm/mm?>° In NK, a decrease in the total
number and density of sub-basal corneal nerves have been described.’
Interestingly, treatment with autologous plasma therapy have been
associated with an increase in corneal sensitivity and corneal nerve
regeneration. In LCD, it is possible to observe reflective linear branching
filaments in the stroma, and long nerve fiber bundles in the subepithelial
nerve plexus.’ In our patient, we observed improvement of corneal
nerve density via IVCM after 8 weeks of treatment with recombinant
nerve growth factor.

Patients with NK have compromised ocular surgery integrity and
reduced corneal sensation caused by damage to the trigeminal sensory
fibers. Our patient presented recurrent ocular surface disease despite
prior treatment with preservative-free artificial tears, cyclosporine
0.05%, amniotic membrane, therapeutic contact lens and lateral tar-
sorrhaphy. These type of palliative treatment present higher risks of
disease recurrence.’ Cenegermin 0.002% is a recombinant human nerve
growth factor (thNGF) that focus on restoring corneal integrity by tar-
geting the underlying pathophysiology.">>° Clinical trials in the United
States and Europe have proven rhNGF to be safe and effective in
improving lesion healing in 74% of patients after one 8 week course
treatment.”>” Improvement of quality of vision and NK signs and
symptoms has also been reported."”” Our patient who had severe neu-
rotrophic keratitis and was put on Cenegermin 0.002% 2 years after
initial diagnosis achieved partial corneal healing at 4 weeks and com-
plete corneal healing after 8 weeks.

In previous studies, pain was the most common adverse event due to
nociceptor sensitization caused by rhNGF.! Our patient reported mod-
erate pain during the treatment course, but it did not prevent the
conclusion of the 8-week treatment. Furthermore, similar to previous
studies,”®” we did not observe an improvement in subjective corneal
sensitivity, as measured by cotton swab. Nevertheless, contrary to prior
studies, we described an improvement in visual acuity from 20/100
pre-treatment to 20/50 8 week post treatment.

In this case report we observed complete corneal healing and
improved visual acuity in a patient with NK associated with history of
herpes simplex epithelial keratitis, and recurrent LCD after PK. The

patient was treated with rhNGF following failed treatment with standard
and palliative options.

4. Conclusion

Topical recombinant human nerve growth factor is a novel thera-
peutic option proven to be safe and effective for refractory NK. It reduces
the disease’s recurrence rate, restores ocular surface integrity and has
the potential to improve one’s quality of life.
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