International Medical Case Reports Journal

Dove

CASE REPORT

Role of Topical Cenegermin in Management of

a Cornea Transplant in a Functionally Monocular
Patient with Neurotrophic Keratitis and Facial
Nerve Palsy: A Case Report

Augusto Pocobelli’
Chiara Komaiha
Luca De Carlo'
Giulio Pocobelli®
Nicoletta Boni
Rossella Anna Maria Colabelli
Gisoldi'

'San Giovanni Addolorata Hospital, UOC
Oftalmologia — Banca degli occhi, Rome,
Italy; 2Department of Experimental
Medicine and Surgery, University of

Rome Tor Vergata, Ophthalmology Unit,
Rome, Italy

Correspondence: Chiara Komaiha

San Giovanni Addolorata Hospital, UOC
Oftalmologia — Banca degli occhi, Via
Santo Stefano Rotondo, 6, Rome 00184,
Italy

Tel +39-0677052950

Email ckomaiha@hsangiovanni.roma.it

This article was published in the following Dove Press journal:
International Medical Case Reports Journal

Background: NK is one of the most challenging ocular conditions to treat and it can represent
a devastating complication of acoustic neuroma surgery due to the profound corneal anesthesia
and concomitant exposure keratopathy caused by seventh nerve palsy. In such cases, cornea
surgery should be considered with extreme caution due to the high risk of devastating complica-
tions. The purpose of the study is to report the efficacy of a novel human recombinant nerve
growth factor (thNGF)-based ophthalmic treatment in a functionally monocular patient with
a recurrence of severe neurotrophic keratitis (NK) on a corneal graft.

Case Presentation: A 24-year-old woman who underwent acoustic neuroma surgery was
referred for the assessment of a lagophthalmos and a paracentral corneal ulcer refractory to
medical treatment. The patient presented with a large descemetocele, diagnosed as stage 3
NK that required multilayer amniotic membrane transplantation (AMT) and a following
optical penetrating keratoplasty (PK). The recurrence of NK on the graft was successfully
treated with a cycle of thNGF (cenegermin 20 pg/mL) eye drops. Due to the complications
of a further NK recurrence after treatment discontinuation, a second AMT and PK approach
was chosen. A second cycle of treatment with cenegermin was immediately initiated after PK
to prevent further recurrences. No postoperative complications were observed and we report
a stable situation at 1 year of follow-up.

Conclusion: The case presented here is, to our knowledge, the first report of a treatment
with cenegermin for a NK recurrence after PK and suggests that such early medical approach
could be evaluated to prevent postoperative complications.
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Background

Acoustic neuroma surgery can result in a dysfunction of trigeminal and facial
nerves leading to the development of severe corneal injury due to combined
neurotrophic keratitis (NK) and paralytic lagophthalmos.'

NK is the result of an insult to trigeminal corneal innervation and is character-
ized by reduced or absent corneal sensitivity associated with persistent epithelial
defects or corneal ulcers. If untreated, NK progresses to corneal melting and
perforation. A concomitant dysfunction of the facial nerve induces an exposure

keratopathy that aggravates the course of NK.*~
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In this report, we describe a complex case successfully
treated with a novel thNGF eye drop formulation (cene-
germin 20 pg/mL, Oxervate™, Dompé Farmaceutici Spa,
Milan, Italy) to manage and prevent complications of
surgical approaches.

Nerve growth factor (NGF), naturally released by cor-
neal epithelium, acts directly on corneal epithelial cells to
stimulate their growth and survival, maintains limbal
epithelial stem cell potential, binds receptors on lacrimal
glands to promote tear production and has been experi-
mentally shown to support corneal re-innervation.*

These mechanisms are essential to overcome the
degenerative cycle of NK including impaired corneal
innervation, loss of corneal sensitivity, reduced reflex
blinking and tear production, and corneal epithelial break-
down. Recent multicenter, randomized controlled trials
showed that thNGF ophthalmic solution was safe and
effective in treating patients with moderate-to-severe NK.
Up to 74% of patients had complete healing of the

neurotrophic corneal lesion on treatment and more than
96% of patients were recurrence free after one year.”

Case Presentation

A 24-year-old woman was referred for the assessment of
a lagophthalmos and a paracentral corneal ulcer refractory
to medical treatment in the left eye.

The patient referred a left acoustic neuroma surgical
removal, complicated by the development of hydrocephalus
that induced a bilateral optic neuropathy and required shunt
surgery. She also developed a left facial nerve palsy as an
additional complication of acoustic neuroma surgery.
Unfortunately, the right eye was more severely compromised
by the optic neuropathy, with a pale optic nerve head and
a best-corrected visual acuity (BCVA) of 20/400.

The patient came to our attention with a large paracentral
oval descemetocele in the left eye, diagnosed as stage 3 NK,*
that required multilayer amniotic membrane transplantation
(AMT) (Figure 1). Three months after surgery, the cornea

Figure | Ocular surface findings in a 24-year-old woman with descemetocele following acoustic neuroma surgery. Slit-lamp examination showing images of the left eye
presenting severe NK with a large paracentral descemetocele (top left) that was treated in emergency with a multilayer AMT. Three months after surgery the patient
presented with a dense corneal leucoma (top right) requiring an optic PK (bottom left). Two weeks after PK a NK recurrence was observed (bottom right) with a central
oval ulcer and a peripheral thinning on the suture. Treatment with cenegermin was initiated.
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was still intact but vision was impaired by stromal scarring
with a BCVA of 20/400. Due to the optic nerve sub-atrophy
in the contralateral eye, after correcting the lagophthalmos
with the application of a palpebral gold weight and lateral
tarsal strip surgery, it was decided with the patient to proceed
with a PK in the left eye.

After surgery the patient received topical treatment with
netilmicin 0.3% preservative free eye drop 4 times a day for
four weeks and dexamethasone 0.1% preservative free eye
drops 6 times a day (gradually reduced over the next 12
months) and lubricants (hyaluronic acid 0.2% 6 times a day).
One week post-surgery the patient presented with a slightly
dystrophic epithelium, a transparent graft and no inflammatory
reaction. However, two weeks post-surgery a central epithelial
defect developed, that progressed rapidly to a frank central
ulcer despite aggressive lubrication and the application of
a therapeutic contact lens. The subsequent onset of peripheral
melting required to remove the running suture and replace it

with an interrupted suture (Figure 1). Since in the meantime
cenegermin 20 pg/mL eye drops, the first topical treatment
proven effective in NK, became available we decided to begin
topical treatment with this novel drug, which was administered
as per protocol 6 times a day for 8 weeks.

The patient responded well to Oxervate treatment, with
a progressive corneal healing and full closure of the cor-
neal lesions at week 5 (Figure 2).

The corneal epithelium remained intact until the end of
treatment with cenegermin eye drops, despite a severe
evaporative dry eye probably induced by the altered blink-
ing. However, one week after the end of treatment,
a recurrence of NK was observed (Figure 2), which was
first managed by AMT surgery and later by a tectonic PK
due to the persistence of stromal melting..

Due to the previous NK diagnosis and profound corneal
anesthesia (0mm by Cochet-Bonnet) measured post-surgery,
and following the positive outcome of the previous Oxervate

Figure 2 Ocular surface findings following cenegermin treatment for NK on PK. Slit-lamp examination showing full closure of the corneal ulcer after rh-NGF treatment with
some residual stromal scarring (top left). One week after treatment discontinuation a second NK recurrence was observed (top right), that required a repeated AMT and PK
approach. A second course of cenegermin was then initiated in the immediate postoperative days to prevent further NK recurrences. The treatment cycle was successfully
completed as the patient presented with an intact epithelium and a transparent graft at the end of treatment (bottom left) and at the 12-months follow-up visit (bottom

right).
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treatment, we decided to prescribe immediately after the
surgery a second cycle of this novel medication (starting
from the first postoperative day) in presence of a mild
epitheliopathy. This earlier postoperative treatment approach
was decided to prevent the development of an ulcer and
subsequent scarring that would have impaired the patient’s
vision again.

The 8-week treatment course was successful, with a fully
preserved corneal epithelium integrity. The patient was man-
aged with preservative-free artificial tears in the follow-up
(hyaluronic acid 0.2% 6 times a day) and presented at the
last visit (12 months after the end of Oxervate treatment)
with a stable ocular surface and a BCVA of 20/40 (Figure 2).

Discussion and Conclusions

The impairment of corneal sensory and facial innervation
caused by acoustic neuroma surgery induces a reduction of
protective reflexes such as blinking and tearing, together
with a decrease of trophic support to the avascular cornea.
As a result, severe NK can arise as a postoperative com-
plication that is difficult and challenging to treat. Before
the advent of thNGF eye drops, management of NK was
based on clinical severity, and the aim of the therapy was
to prevent or slow down the progression of corneal
damage """

Oxervate, the first hNGF-based treatment approved for
NK, has clearly demonstrated its efficacy in masked rando-
mized clinical trials on moderate-to-severe NK patients.””’

To our knowledge, this is the first case report of
a patient with facial nerve palsy and NK on a corneal
graft, successfully treated with Oxervate eye drops.

Clinical trial data suggest that one cycle of thNGF eye
drop treatment is sufficient to maintain long-term efficacy
(up to 1 year) in the vast majority of patients.” In this
exceptionally severe and complicated case of a functionally
monocular patient in whom optic PK was deemed necessary,
a recurrence of NK on the graft required a second PK and
a second cycle of thNGF treatment. We speculate that the
early use of rhNGF post-surgery allowed to prevent further
complications and the patient’s cornea is still healed after 12
months from the end of treatment with good vision and
simple medical care with ocular lubricants. These results
suggest that the advent of thNGF eye drops may change
the natural history of NK and may represent the first medical
treatment to successfully manage severe NK cases compli-
cated by facial nerve palsy and multiple ocular surgery
procedures.*

The experience made in cases like the one presented
here will allow to establish the most appropriate treatment
protocol for these patients, who are difficult to study in
controlled settings due to the rarity of their condition.
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rhNGF, recombinant human nerve growth factor; NK,
neurotrophic keratitis; AMT, amniotic membrane trans-
plantation; PK, penetrating keratoplasty.
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