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Purpose: To report the feasibility and the successful outcomes of a pediatric neurotrophic keratopathy (NK) owing
to congenital corneal anesthesia (CCA) treated with allogeneic serum eye drops obtained from the mother as the
only therapy.

Observations: A 18-month-old girl with generalized pain insensitivity presented with a large epithelial defect in
the right eye (RE) and superficial punctate keratopathy (SPK) in the left eye (LE). Corneal sensitivity was
completely absent in both eyes (BE). Peripheral serum eye drops obtained from the mother was prescribed and
administered every 2 hours in BE. Two weeks after the beginning of treatment, compete healing of the epithelial
defect in the RE was obtained, while the severity of the SPK in the LE markedly improved; in parallel,
conjunctival hyperemia disappeared in BE. The treatment was continued over the course of 3 months with good
tolerability and neither signs of recurrence of the epithelial defect nor other complications were noted.
Conclusions and Importance: Allogeneic serum eye drops obtained from the mother are effective in treating pe-
diatric NK owing to CCA. This treatment may represent a readily available and inexpensive option when topical

nerve growth factor is unavailable or corneal neurotization is not feasible.

1. Introduction

Congenital corneal anesthesia (CCA) represents an umbrella term
that includes a group of rare ocular surface disorders sharing the com-
mon spectrum of a deficiency of the trigeminal nervous pathway. This
condition can be limited to the cornea, or be part of a more complex
neurological syndrome affecting also other nervous pathways; some-
times, it may occur in association with multiple somatic abnormalities
and congenital insensitivity to pain."> The impairment of corneal sen-
sory innervation can be devastating as it triggers a detrimental loop with
a decrease or absence of the trophic support to the cornea and an
aberrant reduction of blinking and tear production, thus leading to
damage to corneal epithelial cells, which are burdened by deficiency in
spontaneous healing.® If not promptly recognized, this condition may
rapidly progress towards a frank neurotrophic keratopathy (NK), lead-
ing to corneal ulceration and even perforation in more severe stages."

Conventional therapy is based on supportive measures including tear
substitutes, antibiotics, ointments and contact lenses aiming at pre-
venting the progression of corneal damage and promoting epithelial
healing. Surgical procedures like tarsorrhaphy, conjunctival flaps and
amniotic membrane transplantation are usually reserved to refractory
cases since they carry visual and aesthetic concerns. Tectonic or optical
keratoplasty has poor outcomes due to the lack of innervation that is
crucial for ensuring the postoperative epithelialization of the corneal
graft.”

Two medical approaches with specific target on the root pathology
are represented by the topical application of: i) nerve growth factor
(NGF) and ii) blood derived eye drops. Although the efficacy in the
setting of NK has been reported in a recent clinical trial,® NGF is
approved and reimbursed only in patients older than 18-year-old., a
recent case series focused on pediatric NK cases provided only modest
support for this use.” Blood derived eye drops can be obtained from
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patients themselves (autologous products) or from donors (allogeneic),
and represent an inexpensive and readily available option that delivers
high contents of neurotrophic growth factors onto the ocular surface.®
The present report describes the feasibility and the successful out-
comes of allogeneic serum eye drops obtained from the mother used as
the only treatment in a case of bilateral NK in a child affected by CCA.
Furthermore, we discuss the existing literature on pediatric NK owing to
CCA, and review the armamentarium of current therapeutic options.

2. Case report

An 18-month-old girl suffering from generalized pain insensitivity
presented to our attention with a 1-year history of intense redness in
both eyes (BE). Before presentation, the child had undergone various
ophthalmological examinations elsewhere, but a definite diagnosis had
not been reached and topical antibiotics had been prescribed without
success. Upon presentation, a diffuse conjunctival hyperemia was visible
in BE; a large epithelial defect was present in the right eye (RE) (Fig. 1
Part A) and a diffuse superficial punctate keratopathy (SPK) in the left
eye (LE). Visual acuity evaluation as well as accurate slit lamp exami-
nation were not possible due to lack of collaboration of the child.
Cochet-Bonnet esthesiometry showed a complete lack of corneal sensi-
tivity in BE. Once reached the diagnosis of CCA with bilateral NK (stage
I in the RE and stage I in the LE according to Mackie classification),” all
ongoing therapies were withdrawn and unpreserved tear substitutes
were prescribed 4 times daily (washout period). Two weeks later,
conjunctival hyperemia was less intense but the clinical feature
remained approximately unchanged in BE. We explored the possibility
of prescribing NGF eye drops that have been recently used with success
in other similar pediatric cases,”'” but it was not possible to prescribe
the drug and receive its reimbursement due to local regulatory issues.
Therefore, we opted for the preparation and dispensation of allogeneic
peripheral blood serum (PBS) eye drops obtained from the mother who
was ABO-identical to the child. In order to avoid the risk of transmitting
blood-borne diseases, mother’s blood was tested for hepatitis and
human immunodeficiency viruses before initiation of therapy. Maternal
eye drops were prepared following a protocol described previously,'!
and prescribed according to the posology of 1 drop every 2 hours. Par-
ents reported a good tolerability of the treatment, and as soon as 2 weeks
after the beginning of the therapy, conjunctival hyperemia disappeared
in BE with a complete healing of epithelial defect in RE and a significant
reduction of the severity of SPK in LE. Once reached the NK healing, a
dense corneal opacity involving the visual axis was noted (Fig. 1 Part B).
Currently, 3 months after the beginning of PBS therapy, the child is
continuing to use serum eye drops with good tolerability, the corneal
healing is maintained in BE and the corneal opacity is becoming
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progressively slightly clearer in RE.
3. Discussion

Pediatric NK represents a real therapeutic challenge due to the lack
of response to conventional treatment and the poor long-term anatom-
ical and functional prognosis; furthermore, only off-label therapies are
available to treat such condition in an effective way.' %'’ The onset of NK
in the pediatric age adds also a further risk of severe amblyopia. Recent
advances both in medical and surgical interventions have made corneal
reinnervation and restoration of vision more easily attainable in pedi-
atric patients.'> Among novel medical therapies, contrasting results are
reported for pediatric use of topical NGF. On one hand, various case
reports showed the successful outcomes of this treatment in pediatric NK
owing to different etiologies.''*>"'” On the other hand, a recent case
series (9 eyes of 8 pediatric patients) provided modest support for the
efficacy of NGF in this setting, reporting an improvement of corneal
ulcer stage in 5 eyes and best-corrected visual acuity in 2 eyes.” How-
ever, in our case it was not possible to use this drug and obtain its
reimbursement due to local regulatory issues. Among new surgical
procedures, the recent introduction of corneal neurotization opens new
perspective in the treatment of (pediatric) NK.'® 2

This technique can be performed according to various techniques
(direct or indirect), and different nerves (mainly sural or great auricular
nerve) can be used. The new endoscopic technique introduced for a less
invasive approach appear particularly attractive for the pediatric
setting. However, since the technique involves the graft of donor nerves
from the patient him/herself or alternatively their transfer from a ter-
ritory to another one, a systemic impairment of nervous pathways other
than trigeminal nerve should be rule out before approaching to this kind
of surgery. In our case, the child underwent genetic testing and the
option of surgery has not been considered until the report is available.

The case reported herein shows the successful application of allo-
geneic PBS eye drops obtained from the mother as the only therapy in a
pediatric case of bilateral NK owing to CCA. Maternal serum eye drops
have been recently used with positive outcomes in the management of
pediatric persistent epithelial defects owing to various ocular surface
diseases.?® In this retrospective case series by Kalhorn et al., 5 eyes of 4
patients with persistent corneal epithelial defects were treated with
maternal serum drops. One patient of the series (patient #1) was
affected by bilateral palsies of V and VII cranial nerves secondary to
pontine tegmental cap dysplasia. Due to corneal anesthesia, the child
experienced corneal ulcerations that were treated with contact lens and
permanent lateral tarsorraphy. Once the healing was reached and the
cornea presented bilateral scars with diffuse punctate epithelial erosions
in BE, maternal serum eye drop was added to the existing regimen.

Fig. 1. Part A, Photograph showing a corneal epithelial defect stained with fluorescein (stage II neurotrophic keratopathy) in a child with congenital corneal
anesthesia. Part B, After 2 weeks of treatment with allogeneic serum eye drops obtained from the mother, conjunctival hyperemia disappeared and the epithelial

defect healed; however, a dense corneal opacity was detected.
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There are two main aspects that differentiate our case from that one
from Kalhorn et al.: i) maternal serum eye drop was used as the only
therapy and not added to the existing treatment; ii) the cornea presented
a large epithelial defect (Fig. 1 Part A) that healed with success thanks to
the use of maternal serum (Fig. 1 Part B).

Our case confirms that allogeneic PBS obtained from the mother is
well tolerated and effective also in the management of CCA, allowing the
healing of recalcitrant NK. Therefore, maternal serum represents a
readily available product useful to treat these challenging cases,
particularly when the use of NGF is precluded by regulatory issues.
Furthermore, unlike NGF that is approved and reimbursed (in adults)
only for a single course of 2 months, PBS eye drops can be used for longer
periods and various courses of therapy can be repeated, if needed.

Nowadays, several centers are moving towards allogeneic blood
derived eye drops as they circumvent many of the issues associated with
collecting autologous blood from patients with absolute or relative
contraindications.”* For instance, the use of autologous serum may be
challenging in pediatric cases due to logistic issues that make difficult
phlebotomy for collecting the blood. Another advantage of using such
therapy in the pediatric population is that maternal serum eye drops are
usually perceived by the parents as a highly acceptable option. However,
it should be pointed out that the use of allogeneic sources also brings the
questions of quality control and product consistency and this aspect has
to be weighted with the benefits of the treatment.

4. Conclusions

In conclusion, allogeneic PBS eye drops obtained from the mother
allowed the healing of NK in a child affected by NK owing to CCA. This is
areadily available and inexpensive product that can represent a feasible
and effective option when NGF eye drops are not available and corneal
neurotization is not feasible.
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